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National Radio Institute Graduates 
Are "Cashing In" 

On These Wonderful Opportunities! 
A ustin Riu , one of our graduates, is now an opera to,· of broadcast

ing sta tion P\VX of I-t wana, Cuba , and ea rns S250 ;) month. ~ I efl e 
\Vetze l, of C hicago Heights, 11 1. , another gradua te, advanced (Will 

lineman to Radio Enginecr , increasing his sa lary about 100 per ccnt. 
evC/t 'luftile laking Ilis training! Emmett \Velch of Pecul iar, :\10 .. 
right ;tfter grad uating started in Radio , ea rn ing $300 a Illonth and 
expenses as a radio salesma n . \ Vill iam West of St. Louis is ea rning 
big money as a radio corresponden t . 

Not a week goes by without OU f receiving urge nt ca ll s for our 
graduates. "\Ve need the serv ices of a competent Rad io Engineer" 
writes a prominen t rad io firm , "\.\'ould a pprecia te your recommend
ing any person who could till position." " \Ve want men with execu
tiYe abi li ty as well as radio knowledge to become o ur local man
agers" writes a nother firm. " \Ve wi ll req uire the se rvices of several 
residen t dClllonst rators"- these al·e just indicat ions of the great 
variety of opportu nities open to Ollr graduates! 

More MoneyforYOU in Radio 
Arc yOll "cashin g in" on your Radio Knowledge? If you're no t , you are 

pa s;;ing up the best be t that has ever come your way. I t's entirely up to you. 
There's no thing impossible in Radio for lhe ma)l who ha s nerve c ll o llgh LO try. 
In a few mOllths at home, you can easily become a recogllized radio expert- and 
to t hese radio spee i,d ists, Radio offers rema rka ble salaries, casy fasc ina tin g: work, 
short hour$-n nd a wonderful future! 

Earn $2400 to $10.000 a Year 
YOIl can carll bil';gcr pny than you probably e\·cr 

dreamed pos.,>iblc. On ly don 't IN you rself Slay in a ru L 
Sit up- look up- make lip YOllr mind that if olhers ca n 
make big money and big successes in Radio, so call YOIi. 
The National Radio I nSlilute has a sou nd pracl ical r.1dio 
cour5C lllal defies COlll[klrisoll. It h:ts a n .'Cord of success
fu l grad uates that is unquest ionable ev idence of its 
abilit y to qualify you qllickly for a big money position 

THIS FREE BOOK 
Po;" .. Th. W~y To 

You r S uccua. 

in Radio. . 

Our free Dook "Rich Rewanb in Radio" h:H~ <l ll a bout t he ,:R ...• 
amazing opportunities Radio olTcr~ yo". anJ dt'scribcs how rOil can Io'. I"'f 
ilcrOIllt' a n"<:ognizt'u radio expert at homt' in an astonishingly short 
timo.:. ~ow-whi le your ambition is \\'anll-mail Ih ... coupon for 
t his big·mollt')' Fr ... c li(J()k! 

National R a dio Institute, Dept. 53JA, Washing t o .. . D. C. ~~'.~~,,",~'J 
,----------

\'QI'ONa/ Ru,/,o 1 ~'I""Ir. 0"/11. SU. I 
Wa<AIM~/o~. n C 

W"hOUI oohRauo" ~~d "'~ )'Ou, book. ··RitA 
RnJ'd ,d, ,~ Ro./,o." w!nch Idl~ all 000", ,h~ oppo'. 
,un'tl~' ;11 J(,ulio. how s pa .. tun.:- . t,,,ly a t home WIn 
q""lIfy me <t"jckly a_" Certified I{ad ;otrlda" <0 I e;oa 
~ct on~ of Ih~"" .pl~n.hd r-i tions. an ol how you, Em,,",)·. 
mellt ~,"ice helM me to <re<:u ,~ a b,~ pay !'>OSition. 

Name 

St" "'t .. •. 

City .. 
,Ii""',~ .It t nl'on R.. \ 010 I\t: E lrhr~ Ir"/",, /0 ".t,,,lis". 
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Tit/! .llu j!uzil/(' of Ihe [Jollr 

A Chat With 
the Editor 

R ,\ D10 ,\GE is otr 011 its Fa ll 
. ~Iri\·c. ileginninK wi~h th is 

I!.sne we arc pre,..cntlllg" a ll 
excellent group o f technical and 
feature arliel('~ Ih;11 arc sure to 
cmplla"ize thi~ magazine'» pre
eminent po!. ition as a practical help 
to COII';.tructors of rccci\'ing s('\ s, 

The fir:.t and mo"t important of 
the"c con"is ts of the RADIO AGE 
fae-simile hlueprint... - print ed III 

blu e aud pre<.;enled UI st1 eh it way 
that the\' ilia,' he used as aett\a l 
working'drawlng" the "an1C;\" any 
other blueprint . 

T o make this hll1cpriul fea ture 
comr lete, we a:. ked ) Ir. Rathbun 
to draw isollletrie and hookup di
agram" for 1\\'0 worl d-beating ci r
cuits, 

He did it with an illlpro,' e~ 1 
"Baby Il e terodYIIl'" and all apert
odic \a riOl11e tcr set. ;\l r. Rathbun's 
fir~t .. Baby 11 el ,. took the country 
by .,torm, This improved model 
\\'ill he no Ic;.s pOJlular. for it In
eorporatcs thc latest ideas in simple 
alld e flic ielH ~et construct ion, 

The ape riodic \'ariolllctcr hookup 
\\ ;11 meN the tlem<lll(b of fans who 
want somet hi ng- a little 1110re com· 
plieated a nd )'et easy to eon"tl'tIC L 
The~e hookups, clearly illu st rated 
wit h altraeti,"e blue pr in ts. wi ll be 
found ill R.\DIO /\GE'S lI ew blue 
print section. \\ hich beg-in s 111 t hi s 
Issue 011 pag-e if} and runs through 
tn page :H"i. 

Fou r pages itre del'olel! to the 
blue print s and four to the e;.;plana
ton' uticles. Readers wlto wish 
ma) utili%e the t.:cnter pagc~ con
s ist illg' o f from if! to !l!i and keep 
th em for working aids and ready 
reference. 

This hill eprillt feature IS on ly a 
sample of what R.\JJIO \GE has 
III ,..tore fo r Ihi~ Fa ll a ud \\'i nter. 
An ahundance of the kind of tech 
ni ca l articles that made RADIO 
AGE "The ) Iagaziut:' of the I lour" 
is III :--tore for fa ns who a re eager 
to start constr ueting SCb again. 

Keep a elos(' watch on I~ADIO 
AGE. and if you It't om hookups 
be ~ Ollr g uide ~ 'ou wi ll hc a,.snrerl 
of a ... uecess ful Radio \\,il1te!'. 

A 
,If 
-" 

- Editor . RADIO AGE 
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.. h is on.ly ",hen Ihe eold 
secuon cOllla thai Woe know 
the pine anti cyprellio be 

-Confudus 

In Iht coming cold seaJOn 
be nOI l .... ·paued by Iny 
neighboT -stl lhe ,."ctwi ll. 
yo .... GuOe Synchrophu.5e. 

TRADE MARK 

A BROADCAST Receiver that marks 
n another long step forward in 
radio design and establishes a new set 
of standards in craftsmanship. 

Write for literature 

A.H.GREBE & COMPANY, INC. 
Van Wyck Blvd., Richmond Hill, N.Y. 

\Vutern Branch : 45 I EaSI Jrd 51., Lo8 An!;des, Cal. 
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S P t bl A5Ix·t~b.r~dio uper- or a e ••• "nt;,. I)' ,.., If. 
contnined-.ubu,"A" ba ... r;e~, "n" bot
t"rln, loud speake< ond loo p ant.nna 
."mnln •• Hi1l'hly se lc. t;H. Doe. .. 0' 
nuJ , .. be o"""<IId '0 ""e""" . Packed 
inlO n s ma ll, b.autifully fjnl 5 hed u nv"l_ 
i"" c u e-much sma li e. Iha" ,I>. ""'''' 11''' 
8 .. i\C " • • _ \hi . "ewZ",,"h I • • h. mos. C Om
pacl . ...... .,. ",,,de, eivin, da'i- $230 
ty,quallty, vo lume nnd d'S'an.e 

ITH 
i" ",,,<d .. ...w. A.T"""G~~ u. S. Pa'o' r.O. I ,Il',l iI 

"Zenith has united 
the ends of the earth" 

-MacMillan 

Before Donald B . M acMillan, world-famous Arctic ex
plorer, sa id good-bye to civilization, his most important task 
w as to choose a radio set. 

For he, of all men, could afford to take no chances. 
R ead now his wireless message from the good ship 

" Bowdoin," frozen fast in the ice of Smith Sound, eleven 
degrees from the North Pole: 

"Am very thankfu l that Arctic E xploring S hi p Bowdoin is 
eq uippe d wilh complete Z ENITH radio apparatu s. H ere al the 
lOp of the world, in d a rkness of great Arctic n igh t, we have 
already listene d 10 s tations practically a ll over the U nited States, 
from Europe, a nd e ven from far_away H onolulu. ZENITH has 
u ni ted the end s of the ean h." - " M ac M illan " 

The ZENITH used by Captain MacMillan is one of 
the earlier models - s ince improved by the addition of a 
third s tage of audio frequency. And you can reach 
out as fa r as MacMillan does- even farther-with either 
M odel 3R or Model 4R described just below. The quality, 
cla rity, volume of the new ZENITH is unexcelled . 

Model 3R ( Uluotrnt ed "b-""e.) A s peolallyde. 
.!e-ned d!no . tlon!e .. thne·.,oge 

um pLifiH ,n eombln"1I0n with th e new and diffe rent 
Zenith three·clrcu!t rOilene . at ly ," lunct-ail in one 
c~bln .. t. ,""treme u lect;v;ty. Satisfacto. y rec<' p' 
"On ovu distance. of 2,(100 to 3 ,000 mll u ofte n 
"ccompLI , h ed. "~;ng o n y o, d i.,o,y /""d op<,alte,. 
Th" madcl 3R I ... a mpllC I , ilraceful In lin •. a nd 
buill In a 111"1111' finis h ed mahOilany $160 
... 10'''. 1_ ... ......................•.. .••..•..•••..•••.. _ ...•. _ 

M d 14R A s peciaUy d ... igncd th .... _ o e circull.egenUlltlv ... ece iver 
in combinnlion with an audion deteclor and 
I h.u •• tClge audlo·f' eQuenc)' amp!ofie.,all in 
On e cabinet.The Zenith i R mal' 10< connec ted 
d!Tectlyto Dn), loud speaker ",i l "olll Ihe "oe 
of o lher am plll1ca l!on fOT ful! phonOllraph 
vo lume. ~nd recepl;on m a y b e ... t i.faclorlly 

~~~~~~h~11:.~~~ .. ~.i.~.~~.~~.~.~ .. ~.~.~.~.~~ $85 

W rite today or send coupon for 
full particulars and name 

o f n ea rest dealer 

r;;:;: -::O-;;;P;R;;I: -., 
I Dept . 5 -F Chicag o , lIIinoi. I 

Ge n tlemen: 

I Plea"e send me illustrated lite ra ture I 
on Zenith Radio. 

Zenith Radio Corporation 
McCormick Building, Chicago, 111. 

I I N"m" _ ............. .............. ............. _ ................. -.- I 
I Add res. ..•......... • _ ........... .................................... . 

I mmmmm mmmm m J 
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How Careful Mounting Will Bring 

IMPROVED RECEPTION 
I NA RECENT il;sue of RAD to ACE 

we gave some of the reasons for poor 
reception, and the object of this 

article is to make plain to the layman 
just what takes place in the circuit when 
the coils and condensers are act ive. so 
that he may be better able to decide just 
how to mount the different parts of his 
set in such a way as to avoid as much as 
possible the interference and consequent 
losses occasioned in many of the sets in 
use today. 

Tn the first place. it is necessary that he 
understa",J perfectly ju~t how energy is 
passed from one coil to another withoul 
any electrical connection between them. 
or in other words, by induction . As cx
plained before. when a current of elec
tricity flows through a cond uctor. such a 
conductor is surrounded by invisible lines 
of force which are whirling about it ei ther 
in one direction or the other. 

The di rect ion in which th!.'y whirl will 
of course depend upon the direction in 
v. hich the current is flowin g. and the 
number of lines and the distance they 
reach from the conductor will depend 
upon the 3mounl of current flowing. Just 
how this would 
look if the lines 

By FRANK D. PEA RNE 

arrange tbemselves as sholYn in this dia
gram. Some of them will cont inue to 
whir! about each turn. but most of them 
will join forces with the 3djacent turns, 
resulting in 3 magnetic fJel{1 as shown at 
" 1, " Figure 3. 

Now as this whirling magnetic field :ld· 
vallces in an outw3rd direction and en
counters another conductor 3S shown in 
Figure I , and this conductor is form ing 
a complete circuit of some killu. it offers 
a resistance to the lihes passing th rough it 
and the lines bend. objecting to passing 
throu~h il; but ne\'!.'rtheless the lines 3re 
forced out by new lines emanating from 
the origin31 source and rega rdless of the 
res istance so offercd, they bend around 
the conductor so far that they flM lly snap 
across it on the opposite side as shown 
at A. B. C and D, in Figure 1. 

If the dirrctiOJl in which the lines arc 
whirling is trJced 35 they bend around 
this conductor_ un[jl they eventually snap 
ncross on the other s ide. it will be seen 
that the lines have been m3dc to whirl in 

a complete cirell' about the conductor re
sult ing ill the whirling magnetic fie ld 
shown 3t " 2" ill Figure I. Thus a mag· 
netic field has been produced around it 
and a current will flow in this conductor, 
although it has no electr ical connection 
wh:ltevcr wit h the coil or conductor \\ hich 
is producing the magnetic field. This ex· 
plains the quest ion so often 3sl:ed 35 to 
how the signals C3n p3SS from one cir
cuit to another when there is no l'isib!e 
connection betwccn Ihem. 

1£ this conductor is so loc3ted that it 
is out of the ralll:t: of the atll'aiicing lines, 
then of cour~e no curren I ;s set up in il 
3nd likewise it wi ll be noted thJt the 
closer it is placed to lhe original source 
of the lines. the morc of them will whirl 
3bout il and the morc !.'ne r~y will be 
p3ssed 10 it. 

IF T HIS cond uctor, howcnr. is wound 
into the form. of a coil or Loop. as 

~hown in Fi~ure 2. which rcpresents the 
lines cutl ing through 3 loop of a con· 
ductor which has been cut in two for sim· 
plicity, it .wil! be seen lhal if Ihis loop 
is place{l at right 3ngles to the loops or 

turns w hi ch are 

f we r I.' visible. is 
shown at "2" in 
Fi~ure 1. 

FI(rt)Ri?B 

p rodu c in g the 
magnetic f,cld, 
then the lines cui 
thrOUJ,:h both s ;dc~ 
of the loop in the 

I F THE current 
flows alol\~ the 

conductor in 1 h I.' 
direction from the 
observer, then the 
Line!' would whirl 
in th~ clirection in 
which th e hands 
of a clock would 
move. and if it 
was flowinft toward 
tht" observer, they 
would whirl in an 
nnti-clockwise di
rect ion. Now if 
th i s comluClor is 
wound up into a 
coil a~ shown at 
" 1" in Figure 3. 
th!) li n I.' S IV i 11 

Figure 1. Showillg 
Illrollgl/ (1 cOl/dllc/or. 

flow the whirlill g lilies 0/ magl/elic force orc lIIode 10 c/ll 

sa rn e direction, 
setting up oppos
in~ cu rr ents iu 
both sides (lnd re
sulting in one ncu
tra1iz ;n~ the other. 
No currell1 is pro
duced, so long ~ s 
the S:lllle numher 
of lin es cui 
through each side. 
App.1rcnl iy. if ont' 
desires to so mounl 
a coil in the re
ceiving sct. ~o tha t 
it will not be ;n· 
duct iv cl y con-
nected 10 anOl her 
coil . the bc st 
mt:lhod is t(l set it 



6 RADJO ACE J OY September, 1924 

2 

o 

Figllre 2. Showillg how (l loop or (oil oj wire sci at riglil ,wgles /0 all l'Uilc(/ (oil 
has opposillg C/lnrllis sel liP ill e(1ch side, , cmf/iug illlhe IIcltlrali:llliOIl of the currr lll 
i ll tlie loop. This is w/lII l happrlls 'J.!/t f! 1I yO/if t'ariocollplcr is -sel 01 :uo. 

at exact right angles 10 it, but il mll. t also 
be remembered th:1t if it is not e:l(nctly at 
r ight angles , one side will be cuI by a few 
more Jines than the other and the re~ ull 
will be that the (urrenl in onc side will 
be a linle more than thaI in the other 
nnd 11 current wh ich is ('<llIal to the dif
ference between the two will Ilow. 

This natur3l1y will cause interference 
in the operation of the set whirh may be 
vc ry slight. but it is interference JUSt the 
~ame and the greater the :lIlg1e of mount
ing diverges from an e:l[act right angle, 
the ~re3 ter wi ll be the interferenre. This 
ncutr3lizinl:. effcct is shown at " 2" in Fig
ure 2, If two coils which are not in
tended to be induct ively connected are 
mounted a$ in Figure 3, care should be 
taken to mount them far enough apart so 
that the lines produ("cd in one of them 
cannot rearh the othe r, or, as shown in 
the (liagr~m, some of the lines will cut 
throul.':h one side of the coil but will not 
reach the other sick; or some mi~ht (ut 
through both sides . But the side neaTest 
the sourcc would be affected more than 
the distant side, and in either (a~e unde~ 
sired current s would be produced and in
te rfe rence and losses would occur. _ 

It must be remembered that betau5e of 
the power required to force these lines 
past or through a conductor, as is usually 
s tated. much of the energy is uS{'d up in 
this usel ess and harmful work . The only 
wa y to prevent such losses in a case of 
th is type of mounting is to so lorate the 
coils that they a rc beyond the range of 

the magnetic lield. 

l~IGURE -I shows the ideal method of 
mounting two coils which are not in

duct ively connccted. but because of the 
danger of not getting them at exact right 
;1ngles, it is best to keep them 5l'llaT<l ted 
as far as po~s ible and still consiste nt wi th 
short connecting wires. In this diagram 
the arrows 5ho\.\n at " 2" explain the di
rection of the opposing currents set up in 
the t\\"o sides of the coil when set <It :'m 
exact right angle to the coil " 1." which is 
the original source of the magnetic field. 
\ -ery often, howe\"Cr, it is necessary th:lI 
certain coils be inductively connt'C\ed ·to 
others and in Stich a case it is necessary 
to mount them in such a way that nil the 
lines possihle a re made to-cut through 
them, in which case they should bear the 
relat ionship shown in Figure 5. 

Here we ha\'e one coil placed in induc
tive relation to the other_ This is usually 
called a " couplin!!" of th'e two. It will be 
noticed that the winding of one is parallel 
to the other and a close inspection of 
this arranl<cment will show t hat the lines 
of forcc from the oriJ:tinal sourc~ so (" ut 
throul!h the turns of the coil " 2" that 
they apparently wh irl around them in op
posite direnions, but by carefully Iracin!! 
them out in all I)ositions it will be found 
that if the wire were laid out stra i)!ht and 
p.1Tallci to the other, the lines would all 
be whirling in the same direction and con
sequently the maximum current would be 
developed in it. If the coils are sepu:lted 

/ 

\ 

I 

) 
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some distance. it would be c3lted a loose 
coupling and if they were close toge ther, 
or one was wound on top of the other. it 
would be a tight coupling. If the coil 
"2" should be tilted slightly with one side 
higher th3n the other. more lines would 
affect one side than the other. This also 
would tend to give a 1005('( coupling. 

This method of changing the coupling 
is used in the standnrd yariocoupler 
which is so arranged thnt coil " 2" is 
mounted on a sha ft and is placed inside 
of coil "1." Then by turning the shah, 
the turns of coil " 2" may be made to be 
parallel to those of coil " I" or may be 
turned at righl nl1~les lu them. It i ~ ob
vious that any po~ition between thCl'e two 
extremes may also be obtained. h is this 
clever iuea which makes it ]}Ossible to get 
~uch a fine adjustment when a vario
coupler is used in a ~et. 

OTH ER mc:thous of producing a \'aria-
ble coupling ha\'e been deyi,ed. one 

of the best being the use of two fiat coils, 
such as the honey-comb anu .pider web 
type. These are usually mounted in such 
3 way That they are eit her close together 
with the t urn s para llcl to each ot her, or 
by means of 3 hin~e(l mount ing. one coil 
may be swung away from the othe r until 
the turns are at right angles. Either of 
these methods is very efficient, so far 
a5 efficiency in a rndio set is (oncerned. 
:lnd it is often a question as to which is 
the best. ::.;ratur3]]y the honey.comb ami 
spider web coil s arc better than the 
st raight coil wound upon a tube, because 
they a rc so designed that their distributed 
capacity is less th:ln that o f the 113t 
Hra ight winding, and their ma~net ic 
fields are more ("oncentrat ed, which 1I"0uid 
appear to make less danger from stray 
fields. But it is hard 10 determine just 
how far these stray fields will wander. 

From this description of the action of 
the magnetic lines. the reader will ob
serve that the most important th ing to 
lemember in the const ruct ion of his re
Leiving set i~ to so arrange the apparatus 
that he is sure that no i.nterference due 
10 s tray magnetic fields is taking place. 
The visible tle fects are easily ~een and 
remedied, but the invisible troubles are 
very seldom corrected. simply bec:mse 
one is not 3ware o f their presence; but if 
they arc recognized a n,1 guarded ag3inst 
3S carefully a$ the vis ible defects. then 
the results obtained will more than pay 
fnr the cxtT:l trouble allt! thought used to 

2 

Fl6(.1/fE'B 

FIg ures 3 ulld 4. Fil;W I! A shows flow magllellc IIIICJ from cOIl] wi IIINII/gil t/lrllS of coil 2 if they are placed too close 
10le/her_ This is lII,portalti 111 J/Cll/rodYIIC alld other rudio 're Que llcv receiver!, Figllre B shows flow losses arl' brO/lxlt! aboul 
l1:ltcn roils arc propl'rly placed at r;ghl angles. The lilIes Ir om coil J CIII lIuou)!,I1 tIn: Go;1 2 ill tile samr mamler lIS thai 7f 
of Fit,urr 2, alld 110 CIIrrelll jj produced ill coil Z. 
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eliminate them. 
Now, how about the mounting of ron

densers in rel:ation to the po~ i t i on of the 
roils.? Here is another invisible problem. 
As stated in the Au~ust iss.ue of RADIO 
AGE, stmy nlagnet ir fIelds which come in 
cont:aCt ..... ith any meta l objects will :lIsa 
cause con~ide r:lhle loss of ener"y. R:ap
idly :llternalin~ cu rrents will send out 
lines of force from a coil ...... hich ..... hirl 
firs t in one direclion and then another 
When such lines pass throuJ;h a metal ob
ject , such as the 1>lates of a condenser or 
a shield, they scI up eddy current s in 
them. Jus t ..... hat this means is shown in 
f igure 6. Eddy currents derive their 
name from the fact tha t they :r.rrange 
themselves in circular form similar to the 
drcles appea ring on the surface of tht" 
water. when several st ones are dropped 
into it. They are somet imes spoken of 
:as Faucault curren ts :r.nd are a sOll rce of 
loss of energy in allY :r.lternating current 
.1pparl1tu~. 

Naturally. a solill p iece of metal is a 
ve ry good conductor of electricity, and a ~ 
these currents are set up in the metal 
itself. !.he re~ist:lIlce offered to I hem is 
.. ery low. It is also known lhat the 
prf'~su re which forn$ the current through 
the meta l is very low, but because of thi~ 
extremely low res istance. the I'ery feeble 
pressure genera ted as the lines cut back 
and fort h throuj.th the metal is 3ble 10 
fo rce conside r3ble current 3round in the 
circular form shown in F i~ure 6. In 
cases where n st ronj.t magnetic fie'd Cuts 
throuJ.th a sheet of metal, it often har>pcns 
th3t the cu rrent produceu in the fo rm of 
eddies is ~trong enouj.th to heal the metal 
<0 hot that it C3nnO\ be touched Mfely 
by the hand. 

' 1"" '1£ currents used in radio reception. 
however. a re not stronl/: enouJ;h to pro· 

duce eddy .currents of $ufflcicnt 5t ren(tth 
to heat the metal conllcnser p lutes to 
such :I cJc(tree thaI the heat nn be 
noticell. but in a small way the SlIme 
:action ta kes pbce wi th these feeb le cur
rents, resulting in n dissipation of muel1 
needell enerlO'. 

Figure 7 shows how the lines CUt 
throu(th the mela l plates of a vnrinble 
condenser mounted across the end of a 
coil, which is enough to ~how that this is 
nol a 1/:000 method of mounting il. Here 
the lines naturally have to do consid
e rahle work in p.1ssing IhrouJ.th the metnl 
3ml in so doin l/: not only do they wasle 
enerJ.ty in sel1illl: up the unnecessary eddy 
t urrents, but the resistance of the coil 
itself to the rapidly alternnting current 
wi ll be considerably increase/I. \\h;ch wm 
in turn cut llown thl! current flow ing 
th r ou'~h it. fondl!l1rers a re not very often 
mou nted in this way. alLhou,J.!h somet imcs 
in order 10 s,wc space on the panel. thcy 
3re mounted in$ide of the coil. When 
this is done. the ~ame condition exists 
and lhe lines are made to cut through the 
plates. -

If mounted a lon~ the side of the coil , 
it will he seen tha t the plates will 1I0t be 
dircctly in the path of the lines. but enll 
then some of them will pa~s through the 
plates. and while it is not a good way to 
mount them, it is bet ter than the 
met hn(l <;hnwn in Pigure .7. They shou l(l 

FI6IJK'e A 

Fil!lfrc 5. Sltowill1f, flOW ill litis {asc all 
lilies cHler jrom lite iHsidc alld pass oul, 
~rodw~j"g maximllm Cllnell l ill coil Z by 
iNdlfe/ioll. TJris is /fIC cDea yOll obtain 

Ie hen yOI/! 1lUriO{Ollplcr is sci at maximlllll. 

rcally be mounted some distance from the. 
coils if the best results ilTe to he ex
pectetl, and should he so located and in 
such a posit ion thaI nunc of the lines 
f rom the st ray magnet ic ncld~ can cut 
IhrOUKh the plates. 

n lere are many fans who will dispute 
this theory in regard 10 1lI0un tin~ the 
condense r inside of the coil. They will 
MY that they not ice no ball effects from 
~o doin/!: . but it must be remembered tha t 
:anyone of these little things eXJll3ined 
herein \0\ ill not make any great appre
liab[e diffe rence in the action of the set. 
but a number of them in combinnt ion will 
m3ke the greatest difference in the world. 
This article is written fo r the careful ftlll 
\o\ho wanls to "et thc best possible reHl it s 
from his receive r and i~ w i llin~ to 110 to a 
lit de trouble 10 carefu lly layout his work 
so as to avoid eve ry unnect<Ss:\ry loss. 

The re a re m3ny sets in use tod3Y. the 

FI" 
7 

CONDeNSER 
pt.ArES 

owners of whirh \'e ry [>roudly state \\hat 
mar\'elous results tiu·y arc get ting. but 
who do not know th3t they could far ex
ceed their present reception if they wou ld 
only 1>.1Y some aUcnt ion to the lillIe 
things which a re invisible. but which at 
the !'3me time :are absorbing much of the 
energy of the set. 

A ~OTICf.i\G LE improvement in body 
- capacity effects may be made by 

mount in/!: the coils and condensers a few 
inches away from the panel. A support 
may be made on \\'hich to brace the 
apparatus. 

However. one ShOll1tJ not fo rget that 
when a piece of insul:at ion is under the 
inlluence of 311 osc illating current , the 
molecu les mo\'in,l\ back and forth tend 
to absorb the energy with each reversal 
of the current. As a result , it has been 
sC('n- the cnergy that was absorbed is 
totally lost , as far as radio rccept ion i ~ 
concerncll. A smol! extensioll wi ll he 
necessary to run the conden5er $haft 
t hroll~h the panel. the ~ :ame applying to 
the rotor of a coil. 

This will do away with the 1>OI>ul:lr 
hut not prafticalmtthod of shielding the 
entire set by a sheet of copper or tinfoil 

A number of prominent manufacturer~ 
.\:round all the rotors of coils. conllen!>t"rs 
and switch ~hafts or any othe r p.1rt of 
the set tha t ('omes in contact with the 
hafld while manipulating the controls 
The transformers should be mounted at 
right nngles to ellcti ot her ;'lfld not too 
rlose togethe r, lw less shielded 

Body ra!>'1city is u~ua lly confi ned to the 
tuni"g cont rols. the c(fect being noticed 
when the hand is removed from the knob 
of the condenser or coil. Body capaci ty 
is usually nOlicell on llistant stations and 
not so much on local stat ions. The a\'er
age listener experiences 'he m~t body 
capacity in the grid circuit. However, 
it is noticed in m;'lny other parts of lhe 
circuit exclusive of the grid. 

On some ~et~ the effect may e\'en be 
not iced on lhe phones when the hands 
:ire broul:ht in close proKimity to them 
or if your head is nca r the set. Thi~ , 
however. is not so notircable on the regu
lar three circuit tuner a~ on Ihe Ultra
Audion. 

• 
' I 

I 

" • 

Ft814reS 6 alul 7. "A" sflOws the losses by eddy "lnCllls whru a cQlIdel15cr is 
wmmled 011 the ,tId oj /I [oil. Tile lilies 0/ jorce ns im/icut ed. itl Fi/!, lIre B SIIOW the 
tddy CIIffe/,1 set liP w i/lm tilt. filii: Cllis IhrOllgh tfle plale, whir" U>U$I IlS power. 
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A Complete Radio Set on a Dial 
By BERT W HITMAN 

rrHERE are now about !';c\"cn radio 5(:1.-
lions in Chicago that broadcast nev.'S 

reports. mlrket reports, musical concerts 
and operas every day. All of these can be 
heard hy anyone who wishes to tune in 
accordingly. 

Aside from using receh"Crs of standard 
make, it is possible to home-construct a 
recei\'er. the ~implicity of which involves 
only scant knowledge of radio. The set 
I am going to describe will be very effi
cient, providing you do nol Ike in Pius
burg or some other point distant from 
Chicago and e.xpecl to hear all the Chicago 
stations. 

tI top view oj Ihe "Dial Crystal Re
ceiver" s/lOu'illg lite orral/xclI/Cllt oj 1111.' 
laps. bhldillg posls olld iilll5lro till fl, the 
tuG/wer ill which the verl/ier kllob /.If the 
colldellser dial is /lsed as Ihe switch bwb 
to vary tlte induc/mlce. 

r\ radio outfit is usu~lIr made up of an 
aerial to catch the incoming waves and 
also to catch waves that come in through 
the ground that arc sent out by a hroad
casting stat ion. A coil is used so the 
listener can listen to one station at a 
time. lhus a\·oiding two or more stations 
coming in at once, which would only result 
in a mass of noises. A crystal detector is 
used to change the waves, thus effecting 
the magnets in the phones: producing the 

sound which reaches the listening fan. 
I will now proceed with the details of 

constructing this odd receiver. The ent ire 
set is made on an ordinary three-inch hard 
rubber dial. for the cabinet for the dial 
I used a discarded back of a dry cell case 
from a bicycle light. Where the numerals 
are marked off. drill a hole large enough 
for the taps to fit through, at the 10, 20, 
30, 40, etc. Where the knob is to turn on 
a dia l. in the middle equal with the shaft, 
drill a hole clear through. Use this for the 
switch-arm. The knob on the switch can 
be easily secured by using the top of a 
h:l.Td rubber binding post; for the shaft, 
use the shaft 6f an old rheostat; and for 
the arm of the switch-lever. you may use 
!.he arm of a rheostat. This shaft mllst go 
all the way through so it will hold on the 
crystal detector and the back of the bat· 
tery case together with the dial. The 
pointer of this sam e old rheostat can be 
used to point out the taps from the switch· 
lever on the front of the dial. 

Also drill four holes opposite of the taps 
and buy four plates marked aerial, ground 
phones, and another marked "phones." 
Place in t he binding post where you just 

. drilled the holes and put on the plates 
wherever desired. 

H ow It's Done 
Following afe the detai ls for making the 

coit: Secure a cork l Y, inches at the top. 
Anchor 10 pins. one-sixteenth of an inch 
deep, nearly y.;: inch apart , in a strai£;ht 
line all around. Proceed hy wrapping 
twice, the end of the wire secu rely around 
the pin you wish to start from. Stall 
winding with No. 22 D. C. C. wire over 
two pins, under two pins, over two, under 
two, etc., until having gone around six 
times. and ullon com inE( \0 the pin you 
started from, tap it about one-sixteenth of 
an inch farther fr om the same. Take 
these taps off every s ix turns and stagger 
it a li ttle farthe r than the previous one 
Continue tbis until you have as many taps 
on the coil as you drilled on the dia l. 

After you have finished this, leave in 
your pins and give the coil a heavy coat of 
shellac or any other liquid varnish for 

A view oj the rereit'a "exploded" (o shuw the ilia/mer ill wllielt 
till' i'ldllctauu i l 1I/(lIIII/ed. The cr}'Jtal detector il mOill/ted 011 

cau 10 the right, the mOlllllillg POJU beill.~ vi5ibie ill the photo. 

coils. Af~er I his 
dries, [)ull out the 
pins and slide off 
the coii. It is ad
visable to place a 
sma ll strip of 
paper on the coil 
before you place 
in the pin s. so 
after you sbellac 
the coil and pull 
oul the pins lhe 
roil will not stick 
to the cork. When 
you have finished 
this, scrare t h e 
insulation off the 
tap 5 and solder 
them to the switch 
points. Solder a ll 
connect ions. 

Th e cry s ta l 

The },[oJ!.ozh1e of the flollr 

detec tor was purchased at a \\"oolworth 
radio counter for len cents, which serves 
the 1)U lpose very satisfactorily. After 
doing this. wi re the st:t with the same 
wire you used to wind the coil with, 
Co\·er all the connections with spaghetti 
so it will make the connect ions more 
durable. 

\\'hen this is fin ished, tighten up the 
bolt that holds the cabinet I back of the 
baltery case) and the crystal detector and 
rou have the complete receiver all ready 
to tune in the nearhr stations. 

To tune and work this set. buy:\ (lair of 
sood phones. about 100 feet of Ko. H 
Cop(}Cr aerial wire and about 50 feet of 
~o. 14 rubber covered copper wire for 
your lead in and ground. Rig up rour 
aerial, making it as long as possible. 
Attach your ground to the radiator. Put 

A U/lAL 

W GROt/NO 
A diu!:rum illllslro/j,l1: the IIIUIIIIU oj 

wirill{!, I/lc various parU oj the rectiwr_ 
II .001 Mjd. colIC/eliler ClJll1Icctcd across 
{he pllOlIf' posts is oj/ell Gil aid to Ihe de
lector ill setting clearer sigllaJs. 

your aeri~1 to the aerial post on the set, 
your ground to the ground post on the sel 
and the phones to the two posts marked 
"phones." 

Kow you arc all ready to tunc in. Start 
by movins the switch lever on the rlTst tap 
and moving the detec tor about easily on 
the crystal to find a good spot If it doe~ 
not work on the first tap try the second, 
third, fourth. fifth and so on until you 
find the sensitive spot of the crystal. 
When you hear plainly, lay the set on table 
sideways to ma ke it stay steady or lay the 
set in an ordinary glass. It will fit right 
en the top. 

King o f Belgium Honors 
American Citizen 

Dr. L. H. Baekeland. of Yonkers. New 
York. president of the American Chem
ical SO("iety and honor~ ry professor of 
chemical engineering in Columbia Univer
si ty, has just been highly honored by 
King Albert of Belgium. who made him 
commander of the Order of Leopold. 
Doctor B:\ekeland has already received 
such distinctions as officer of the Legion 
of Honor of France and officer of the 
Crown of Bcll!iyrn. 



RADIO AGEJor September , 1924 TIle Mag(j~ill e of lite /lOllr 9 

Interference: the How and Why of It 
Why' It Is 

Impossible to Tune 
Out Local Stations 
When DX May 

Be Eliminated 
By HENRY A. WORNER 

T HE average radio fan quite often 
is confronted with the problem of 
coping with interference caused by 

nearby broadcasting stations, whil~ he is 
engaged in the int eresting and absorbing 
pastime known as "fishing for OX:' 

What seems to puzzle him eSI)Ccially 
i.!o the fact that certain stations are apt 
to interfere more than others. For in
stance, he knows that one station allows 
him sufficient latitude for satisfactory 
tuning of an out-of-town station broad
casting on a wave length which differs 
f rom that of the home stat ion by 15 
meters, while another local station OjX'r
at ing on a different wave len gt h entirely 
prevents the reception of a moderately 
distant station, who~e wave lengt h differs 
from that of the interfering station by 
as much as 17 meters. 

To make matters more perplexing, he 
learns that brother J im, who Jives in 
Pittsburgh, has on several occasions 
tuned oUI powerful J.,: OJ.,:A transmitting 
on 326 meters. and received J.,:GO, at 
Oakland, California, on the small margin 
of 14 meters difference in wave length. 

Where's the Fault ? 
It is only natural to suppose that he 

is peeved over the matter, in view of the 
fact that Jim happens to be little more 
than a novice in matters radio. while 
he has dabbled in radio long enough to 
consider himself in the light of an ex
pert. The fault cannot be with his sct, 
he argues. for the reason that he built 
both. Jim 's set and his own , and they 
are as alike as the proverbial peas in 
the equally proverbial pod, from binding 
post to phone jack. 

I N HUNTING for the cause of the 
trouble he is apt to put the blame on 

n~e offending local staf ion. 
"They surely must be off their wave 

length," he complains, " for the other 
local station does not interfere to the 
same cuen!. The operating personnel 
must he becom ing careless in their ad
Justments, ca using a wave that is far 
from sharp." You sec he has learned a 
little about such thin/!s as decrement, and 
other ef]ually mysterious things, and 
comes to the conclusion that he has dis
covered the cause of it a ll by accusing 
the offel1l.ling ~tat i on, 

The churf above s'j(jw~ Ihe ,e/(I!ioll oj u'~'ve l englhs 10 ki/ucy~ II'S. Notice .:spec ilJll.v 
how steep Ihe curve bf'orillg litis refaliam /tip becolllf's as it increases ill j"'q/l/; lIry am! 
decreases ;11 wave ICIIgllJ. 

On the face of it he seems to be righI , 
but nevertheless he is entirely wrong. 
The cause of complaint is 10 be found 
elsewhere, as I shall endeavor to dem
onst rate. In the first place, it is a 
mistake to associate broadcar,ting st ations 
with their wave length assignments, as 
this practice leads to just such ambigui t ies 
as this. aile should think in t.e rms ' of 
frequencies instead of wave length , in 
calculating the amount of dial space a 
certain station ought to occupy. 

The rclation of wave length to fre
(IUency is not, graphically spcak in~ , a 
straight line, but forms a rather steep 
curve, as may be obse rwd in Fig. I. It 
will be noted that a frequency of 1,500 
kilocycles (1 ,500,000 cycles) produces a 
radio wave measuring 200 meters from 
crest to crest, while a wave JOO meters 
long is created by a frCfJuency of 1,0<X) 
kilocycles. The average person is prone 
to juml) at conclusions in a good many 
things, nnd radio is no except ion. lIav
in!,: discovered at some time thaI the 
difference in ki locycles between 200 and 
300 meters is 500, he concludes by in
feren ce that a hundred meters' differ
ence (:(jual a frequency difference of 
500.000 cycles. A second glance at the 
graph wi ll illustrate to the reader that 

such is far from being the case. We 
find that whereas 300 meters has a fre
quency of 1,000 kilocycles, t.he frequency 
for 400 meters is i50 kilocycles-a differ
ence of 250 ki locycles ! We also find 
that 500 meters equals 600 kilocycles, 
and 600 meters is the equivalent of 500 
kilocycles. 

How They S t and 
The relat ionship of wave length 10 fTe· 

quency is cl early expressc(1 by the 
formula: 

Frequency in kiJocycles= 
SOO,OOO 

\\'ave lengt h in mcters 
At this juncture, the reader will he~in 

to sec a glimmer of light. I-I owc\'er, he 
fail s to see the connect ion bet ween that 
and the fact that a station like WEAF, 
for instance, transm itting at a frequency 
of 6 10kc. ( -1 92 meters) is practically 
annih il:Hcd in Philadelphia by WIP or 
WOO, operating on n frequcncy of ,)flO 
kc, (509 met ers)- or a l.Iiffcrence of 
20,000 cycles. 

EVEN the novice in radio knows that 
in order to hear a st:l!ion olle must 

adjust the receiver to resonance wilh the 
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f requen(}' of the carrier waye on which 
the station is operating. lie is also aware 
that a nearby ~tation a llows him w ll5ider
able latitude in the malleT of accurate 
dialing, whereas a morc distant station 
require:> a little skill in the maller of 
tuning. 'Vhy docs a local station "smear" 
itsel f o\"er a considerable pa rt of the 
d ial? And wby is a margin of I i meters 
difference in wave length insufficient to 
tune in a dista nt station through loca l 
interference. in one instance. and 15 
meters or c\'cn 14 meters difference, in 
another instance, plenty lee .... '3.y to accom
pl ish that very thing? These are ques
tions that not only puzzle the novice but 
in a great man)' cases arc conundrums to 
the seasoned fan as well. 

The answer lies in the fac t that one 
has to deal not with a single frequency 
but with a wide band of diffe rent fre
Quencies in radiophone tra nsm ission and 
recept ion. The carrier wa"e of a broad
casting station upon which the voice and 
music is carried is the .,..ave Icngth upon 
which Ihe station is permitted to oper
ate. T he wave length is determ ined by 
the oscillation constants of the trans
mitting apparatus, before the vo ice or 
music is impressed on it. The I>cak of 
th is carrier frequency is quite sharply 
defined evcn in a local station. 

When the carrier wa"e of a station is 
being modulated with lhe frequencies of 
the speech and music impressed upon the 
diaphragm of the microphone. the result 
is a composite wave, wh ich modifies the 
character o f the single ca rrier frequency 
to a considerable extent. Let us see 
iust how this is effected, It is cus
tomary in music to refer to the osc illation 
of a musica l note hy the name of "ibra' 
l ion In effect, a "ibratio n and a cycle 
of oscillat ion are ident ically the ~ame 
thing. 

How Music Vibrates 
A musical nOle is the result of vibra, 

tions or osc illat ions of a known frequency, 
which remains quit e const ant. When the 
pitch of the note is alte red. the fre
quency of vibration is aut omat ica lly 
changed. We will say that the musical 
note, referred to on the pia no as iHiddle
C vibrates about Z.;6 t imes per second to 
am! fro, (Its actual v ibration constant 
according to the International Standard 
of Pitch is 258,9,) That is to say, it 
oscillates at a frequency of 256 cycles 
per second. Since the f requency of a 
note doubles with each octave, it rollows 
that the COile octave above Middle-C 
has an oscillation consta nt of. say, 512 
cycles j>cr second. The neXt C abo\'e 
would register 1.014 cycles and so forlh, 
until we reach the uppermost C (last 
while key) on the piano which oscillates 
at the rate of 4,006 cycles per second. 

Some instrumenls of the orchestra go 
still hi!!her than that. The piccolo flute 
can produce nOtes whose frequencies are 
more than double lhat of the uppermost 
note on the piano, _while the v iolin. when 
heing played in the 5e,'enlh I)osilion, 
naches notes that are close to the upper 
,llKl ihility limit of the human ear, which 
is in the neighborhood of 10.000 cycles, 

SO :i\fUCH for the frc{]uencies of funda
mental tones. A fundamental lo:1e is 

one having practica lly no harmonics or 
overt ones, A tuning fork is the only 
device capable o f producing a pure noll' 
practically f ree from harmonics. All. 
musical instrument s produce notes which 
have combined with them a certa in num' 
ber of these by-tones, or hamlonics. As 
a matter of fact , were it not for the 
harmonics, all music would sound dull 
and there would be no distinction be
tween the va rious instruments. It is due 
to the overtones that we are able to 
d istinguish between the , 'arious inst ru 
ments of Ihe o rchestra. 

These ha rmonics supply that colorful 

NEW YORK STATIO N O PENS 
Mayor J ohn F, Hylan of New York 

is shown officially opening W NYC, 
the $50,000 municipal broadcastin g sta
tion to be used by New Yo rk City. 

\'ariety and exquisite s had ing so much 
in e\' idencc in the modern orchestra. 
thereby adding enormously to our enjoy
ment of symphony concerts, not alone 
over the radio, but also in the concert 
hall, auditorium and theater, Thus. by 
means of these o,'erlones we are enabled 
to dist inguish a violin frOIll a flute, a 
cornet from a slxophone and a xylophone 
from a piano, The~e o'·e rtones arc 
there fore vita liy necessary to the full 
enjoyment of music. There a re fift een 
important harmonics for e\'eQ' princip.11 
or fundame nt al noll' in music. All of 
these are not equally prominent. Chimes, 
carillons and church bells are richer in 
n\·er tones than any ot he r tone'producing 
devices. 

Tire Magazillc of Ihe /JOllr 

If we consider the fi rst tell harmonics 
as of most importancc, lei us see how 
they materially affect the music f re
quencies, High-C is the C situated two 
octa\'cs above l\liddle-C on the piano and 
is the ultimate goal of e,'ery ambitious 
soprano. It is considered the upper limit 
of the range of the female voice in song 
and ha s a vibration constant of 1,024 
cycles. Tbe fIrst harmonic has twice the 
frequen cy of thc fundamental note-in 
ou r case 2,048 vibrations. The second 
nannonic generates frequencies three 
times that of Ihe principal note, or 3,072 
cycles per second-a little morc than 
3 kilocyctes. The tcn~h harmonic ha s the 
enormous frequency of 11 ,164 cycles, 
which is ovcr 1 1)4 kilocycles, The lowest 
note of the Creal Organ has a fr equency 
of 31 or tess cyclc!'>. We must the refore 
take into account a musical frequency 
band of o"cr I I kilocycles. 

H ow H armonics Function 
As there is a plus and minus com

ponent in a rad io wave, the carrier fre
quenc}' is therefore modulated by a voice 
freq uency alterna tely adding and detract
ing 11 k ilocyc!.es. A broadcasting sta
t ion transmitting on a carrier fre(]uency 
of 6\0 kilocycles therefore occupies a 
freque ncy hand extending between SOQ 
and 62 1 kilocycles. Expressed in wave 
length figu res, lhis means that a station 
opera t ing on 491 meters really covers a 
wave ba nd ly ing hetween 501 and 483 
meters. A local slat ion ollerating on a 
carrier frequency of 500 kc, (509 met.ers ) 
causes inter ference with the station trans
mitt in J; on 491 meters, by reason of the 
fact (haL it blankets a wave band lying 
hetween 409 and 518 meters. (601 and 
5jO kc. respect ively.) 

A sta t ion like WOO occupies a wave
hJnd 10 meters wide. while WEAF uses 
one only 18 meters in widt h. WDA R 
on a frequency of i60 kilocycles occupies 
a band of only 11 meters with the same 
2l kilocycle variation. It is therefore 
l}(lssiblc to tune OUt this station in Phila
delphia and tune in WCV in Schenectady 
on 380 meters, 

No\\' let us see how much bener we 
fare with a stat ion using a compara

tively loll' wa\'e length. Take KDKA 
broadcast ing on 326 meters (020 kc.). A. 
listener in Pittsbu rgh des iring to hea r 
KCO in Oakland, California, on 3 11 
meters (060 kc,) has no difficulty in tun
ing out Ihe rittsburgh stat ion. 1 t kilo
cycles either side of 010 is the freQuency 
range Q()Q-Q3 1 kc, TranSI)Osed iuto wave 
length this e(IUals a band barely extend· 
ing 8 meters wide, This goes to show 
tha t the lower the wave lengt h, the 
sharper will he the tunin!:. 

The above cover~ a ll cases where the 
interfering stat ion is a loca l station, The 
situation will be improved materially as 
the distance belween the interfering sta
tion and the receiver is increased With 
the interference located some d ista nce 
:1\\11)' from the lisle ller. a number of the 
overt ones are lost in transmission, which 
haS the effect of narrowing the operating 
band of the station. consequently lessen
ing its interference possibi li t i e~. 

r ((lIl/;'IIIf'd 0>1 pa~t1 57) 
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Using One Tuning Control for 

Hair 's Breadth SELECTIVITY 
I T I S a peculiar. yet universally recog

ni~ed fa ct. that any single tube re
generative receiver will respond to 

broadcast signals from 5talions within the 
receiving radius of a set employinf( a 
radio frequency ampli fi er. This paradox 
may perhaps be best explained by the 
simple statement thaL a certain amount 
of Signal energy is requi red to ac tua te 
any tube, whether it be the detector or 
the fir st lube of a radio frequency ampli
fier. The use of radio f requency ampli
ficat ion does, however, magnify the weak 
energy to such an extent that broadcast
ing from distant point s may be more 
loudly heard with such an amlJ\i fi er than 
without one. 

The fact rem ains. never theless. that a 
single detector tube. pror~erly connected 
and used by a keen-eared listener, will 
have practically the same receiving ran~e 
as any other fo rm of receiver with the 
possible exception of the super-hetero
dyne. There is little to be said in favor 
of this or that circuit, providing it is re
generat ive and the best of appara tus is 
chosen. The widespread differences of 
opinion regarding various forms of s ingle 
tube circuits appear to arise mainly be
ca use a highly sat isfactory fo rm of one 
circuit has been compared with but a 
mediocre represent ati ve of some other 
type. To me it seems that one is as good 
as another as far as act ual distance goes, 
but that there really is considerable dif
ference in selectivity and ease of opera
t ion. 

A SSUM ING fairy equal sensit ivi ty for 
a ll single t ube circuits. then. they are 

not to be compared on this basis, but on 

COUPLI NG COIL 

By BRAINARD FOOTE 

T es t of Bes t Circuits 
Now in T heir Simplicity 
select iveness and simplicity of opention. 
Tendency toward radiation is also a mosl 
important fac tor to think about. Most 
regenera th'e receivers involve a most 
" t icklish" control of oscillat ion in addition 
tG one or two controls for ad just ing the sel 
to the va rious wave lengths. Tickler feed
back receivers and those having plat e 
variometers come in this classifica tion 
and a re for that reason ra ther difikult to 
operate handily. In addition to thelie two 
objections, I might c ite the natural ten
dency of operators of such equipment to 
permit the tube to osci llate and to hunt 
ior the carr ier wave or "whist le" while 
fee ling around in the dark for some dis
lant station. 

Back to DeForest 
In searching fo r a circu it which is not 

only selective and easy to use bul whkh 
is nol critkal in its regenerat ion (ontrol 
also, we must hark back to the early days 
of radio when Dr. Lee DeForest brou~h t 
out the Ultra-Audion circuit. 1\'1 051 cir
cuits have a secondary coil with one elld 
connected to the grid condenser and the 
ot her end to the fi lame nt. The Ultra
Audion. on the other hand. uses the grid 
condenser connect ion for one end bul 
connects the other to the plate instead. 
This normally maintains the circu it in 
oscilla t ion and del>cnds upon the capacity 

GRID COND(NS[R 

3[CONDARY 

1 
TUNING (ONO[N5E.RJ 

H ARD RU66n~ TUBING 

liNT GNO 

of the antenna to absorb energy enough 
to stop oscillat ion. Heretofore the cir
cuit has been objected to on the ground 
that a "hu m" was picked up from the 
electr ic light line. This was due to the 
absence of the grid re turn wire 10 the 
fi lame nt and to the direct conneclion of 
the antenna to the grid coiL 

In overcom ing Ihe hum and !JToviding 
means for substi tut ing something else for 
the antenna's absorpt ion, I foun d it 
most sa tisfactory to use the so-called 
"aperiodic" or unt uned antenna system 
and to insert a variable condenser as a 
by-pass across the phones. This elimi
nates the hum and IJrovides a sure con
trol of regenerat ion-and a non-critical 
one. T he douhle circuit plan also in
creases the seieCliveness-somet hing th3t 
the Ult ra-Audion arrangement has long 
been famous for. anyway. 

In view of the fact th3t the sel is 
usually oscillat ing except when the pri
mary and secondary is tuned to the n31-
ural period or wave lengt h of the antenna, 
a condenser, preferahly one of .001 mfd., 
may be inserted in the antenna or ground 
lead .t:o i n~ to the primary of the vario
coupler. 

When a set is oscillat ing. the incomillE;: 
carrier wave will be fou nd 10 tunc very 
sharp. 

As a result it would be advisable to 
exercise great care ill the tuning. This 
will apply to the tuning condenser. 

The Choice of Parts 
decided to use only the highest /::rade 

of appara tus and insul3t ion: to use large 
wire fo r the coils, the best kind of grid 

CONO(NSER 

Circuil dia gram of Ihe Uilra-A lldio/l rectiTler. There Orell" mOlly ports 10 assemble alld the circuit is simple ill aperfltioll . 
SPecial fea/llres are lhe alilell l/O cOl/piill g coil, the IoU! capacity grid cal/dellser, the absorption cOllllellser ond the R.F. cllOke coit 
which keeps radio f reqlfellcy current ont of the pholles. 
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From Ihe rear. Tile slIb-po/wl simplifies tile mOlllltillg, 11111/ it's lostelled to t lie 
socket. II SlIpports the coil, r"eoslat alld bill(iillg posts, besides the wirillg wlrier
lIcuth il. ,Vote the gedred and cOIII/ferbalol/ced type of coudellser. 

condenser 1 could gct, and to mount the 
oul(1I in the most 3(cessiblc and pleasing 
manner. With );' 0 . 14 wire fo r the sec
ondary, I could scarcely get rid of 
WEAF in a location in Xcw York Cit)' in 
order to rece ive WI P, but with Xo. 16 
v,i re. this was easy. thus bearing out the 
familiar statement that high resistance 
broadens the tuning. 

SEYERAL makes of variable can· 
denser were tried and differences 

noted in the osc illation point and signal 
slrenglh in direct ratio to their quality. 
Res ults were sli~hlly better with a re
duced number of turns un the coil and a 
li t l ie laq::er size condenser. A vernier 
contru! on the tuning cundenser is an ab
: olute necessity, but 1.11.1 nQt select the 
type Qf vernier condenser having an e~tra 
plate amJ a sm~1l knob fQr upera ting it. 

and for all and never touched except 
when anuther tube is used. A filament 
control jack automatically turns the cur
rent tQ the tube as the phones are 
"plu~ged in." The rheostat is thus always 
set at the point where the tube operates 
best ; and it docsn·t clutter up the panel 
with an unnecessary knob. 

Con nections in R ear 
T he appearance of the interiQr is guod 

because nearly a ll the wj r j n~ is dune 
underneath the sub-panel, passing the 
bus-ba r wire through small hQles drilled 
thrQugh at the proper place. All connec
tions are made at the rear through lillie 

II IItI 
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holes in the cabinet and as.:a in the front 
uf the set is improved. There are no 
st raying wires to hinding posts in sight. 
Eby posts arc used because each has a 
hQle in the shaft into which the wire may 
be pushed from outside the rear of the 
cabinet with nu need Qf bending the end 
around the post. 

One other problem was met in a man· 
ncr which will not great ly trouble even 
the must incxperiellced builder. I fuund 
that the capacity between the cords Qf 
different makes Qf phones was different in 
each case ami had a must important ef
fect on the absorpt iun of osc illation. 
With Qne pair of phunes the set couldn't 
be made tu oscillate and with anot her it 
was hard to SlOp it. -The remedy lay in 
keeping all radio frequenc)! current away 
frum thc phones, and this was done by 
the introduct ion uf a radio freq uency 
choke coil. This was a small item and 
the wife was wound on a shurt piece of 
insulating rud. 

The parts used for the receiver itself 
are as follows: 

1 7 x 14 inch cabinet. 
1 7 x 14 inch panel. 
I 7 x 10 black panel (as sub-panel). 

panel mount socket. 
1 grid leak mount ing and 2 megohm 

leak. 
I specially built grid condenser (see 

beIQw). 
I No. 13 "duplex wound" rheostat. 
6 binding posts. 
1 4 x -\ inch (hard rubber) tubing. 
I 5 inch duwel stick about ~ inch 

diameter (or hard rubber). 
J4 lb. :\0. 30 D. C. C. wire. 
I 1 inch dQwel stick about ~ inch 

diameter (or fiber). 
I single circuit filament contrul jack. 
5 lengths bus ba r. 
I lb. Nu. 16 O. C. C. wire. 
I .0005 variable condenser with vernier. 

1+1 

~ 

A CQndenser of this style can nut be 
useu wilh much success since it i~ not pus
sihle 11.1 keep a list of the d ial setlin~s for 
va rious sta tions. The vernier should 
move the cumlenscr as a whole and not 
one of it s plates. t\ frict ion vernier on 
Ihe rim will do , 'cry well. although a gear 
of sume sort is more rugged and perma
nent . 

::m 
~ 

C'LL I~~ 

The regular 00015 grid conucnser was 
found rnlher large. and with a .00002 
mfds. ~ize the clarity was not only im
prQved conSiderably bUI the selectivcness 
alsu herame surprising,ly better. 

:::'ome innu"at ions in nsscmbly are 
shown In the illustrations. The front 
, iew demons\rat.;-s the simplici ty and 
~uud appe:lTance of the completed re
ceiver. There is a tuning control and a 
non-cri tical re,;:eneration co ntrol and a 
phone jack. :'\ot hin~ else tu "monkey 
with." The rheost:lI is placed insidc and 
is a new type which has huth a ~mall and 
a hea,'y wire SQ that the une rheQstat 
perlllits the use· uf lube~ uf any charac
ter. It is muunte<l on a sub-panel in tbe 
cabinet >0 that it can be adjusted once 

~ ~,. " , 
, 

~ 
, 

t~~ k I ti:~ It) I~ 
!:I I I 

: 'i' I}! 
§: l l{" ~1 '1 Mi 

,t 
lIere'$ wllt.1/ )'ol/r own receidllg record aI/gill to look like, with other $Iatiolls 

lIeorer 10 ),011. Th e cOlldell$€f olld coil are of SlIch si:e thol tIle broo(lcas' bUild is 
jllst c01.!€fe d from :ero to 100. 
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I .0005 varia ble 
without vernier. 

condrnscr with or 

The Coi ls 

'I'HE ANTENNA coupling coil con-
sists of 15 turns of the No. 16 wire 

\\ound first on a bottle or other cylin
drical . form about 3 inches in diameter. 
Two pieces of bicycle tape a rc used to 
hold the coil in place as it is slipped off 
the wind ing form. The seconda ry con
sists of 41 turns of the No. 16 wire 
wound on the tubing very t ightly and 
smoothly. T wo holes through the tubing 
at each end of the winding sen'e to hold 
the ends in place. J\Iount the coupling 
coil al one end, and the winding of the 
secondary shou ld be started r ight near 
the other end of the tubing so tha t there 
will be room enough for the shaft of the 
coupling coil. Drill two holes so that t he 
shaft will fit rather snllgly and tie the 
coil to the shaft with small pieces of in
su l3ted wire. 1f the shaft is rather large. 
it may facilitate matters to divide the 
coupling coil into two parts and put the 
shaft in the middle. White thread can 
be used to fasten the parts together as 
illustrated. The coil should be held in 
the center of the tubing by two washers 
\\hich press tightly against the tube and 
the coil. These may he sawed from a 
length of fiber tubing. The coupling coil 
is adjusted to suit the part icula r aerial in 
use and then not touchl!([ again. Two 
~hort lengths of fle:tible insulated wire 
had best be used fo r connecting the coil 
to the bus leads to the antenna and 
ground binding posts. The tubing may 
he mounted to the sub-panel by two 
sma ll brass angles with 6-31 machine 
screws in the panel and tubing for sup
port. 

Two aluminum sheets are cut 2x2 
inches with a l u~ about !4 inch wide on 
one corner and exte nding about ~ inch 
out from the edge. The sheets are ham
mered flat. Then six strips of I /l6 inch 
thick hard rubber are cut with a hack
saw ;4 inch wide and 20 inches long. 
Each has a hole made with a No. 17 drill 
at each end, about !4 inch in from lhe 
end. Four 6-31 machine screws Minch 
long complete the 
parts and the sketch 
sho .... 'S the assemhly. 
The lugs are bent 
Ol'e r the end of one 
st rip to make con
tact underneath the 
screw head or nut
ant: lug connected at 
each side. The bus 
bar may be solde red 
dirt"Ctly to the scre\\'
heads marked "X" 
on the sketch. The 
plates s hou l d be 
parallel and 1/ 16 
inch 31)arl. This 
form of condenser 
is simple to make 
and highly efficient 
- a ir is the mos l 
perfect dielect ric. 

wire wound on a short length of dowel 
stick, hard rubt.er rod or fiber rod. A 
cOfl\'enient way to wina this is to fasten 
the rod in the chuck of a wheel hrace
clamp the wheel brace in a~ \'i se . drill two 
litt le holes in the rod to fasten the ends 
of the wire and wind it on. The number 
of turns is of no importance, the only 
essential being that it have enough so that 
the natural wa\'e length of the choke coil 
is well above the broadcast band. At 
least 300 turns should be used. and if 
)'ou wind rnough wire so that the coil is 
about M inch thick, you 'll have plenty. 

Details of the grid (olllll:lIsa. Two 
slteets of all/milllll11 alld si.T III/n ow strips 
of '!(Ird rl//lba form tIJe COl/deli sa, wit ll 
fOllr screws for till' ussem/lly. Th e 1II0st 
e[ticiellt dielectric-air- is employed. 

Makin g the Connections 

L· ITTLE need he said about the method 
of mounrinlt. as this is ~hown in the 

illustrations well enough. In wiring. do 
not use right-angled bends throughout 
but run the connecting leads the shortest 
distance, keeping the fo llowing wires at 
least one inch f rom all others: .. 

The wire from lower end of sec 
ondary to stator connection of con
denser ; 

The wire from stator end of con
denser to grid condenser ; 

T he wire from grid condenser to 
grid; 

T ile Ma gazine of flu 1I0lir 

The wire from the grid conde nser 
to ~rid leak ; 

The wire from upper end of sec
ondary to rotor of condenser: 

The wire from rotor of condenser 
to plate: 

The wire f rom plate to stator of 
absorpt ion condrnser : 

Thl" wi re from stator of absorp
tion con91"nser to choke coil. 

13 

I\ lake these leads short and direct. 
Some of them need not be made be
neath the sub·panel hecause the points 
mentioned are nearhy abon it. The 
other wires may be run close together: a t 
right angles. or any other way that sui ts 
the maker of t he outfit. 

Use very litt Ie soldering flux and wipe 
off any black deposit after the conn«~ 
tions have been soldered. Be careful of 
the connections to the jack. The f rame 
i ~ joined to the n plus ' post and the long 
contac t spring to the choke coil. The 
other two are in the negative fil ament 
circuit . for the insertion of the phone 
plug causes them Lo come into contact 
and light the tube. 

It. is \'ery important that you (onnect 
the grid leak to the posith'c sidc of the 
fila ment. as the tube will not funct ion 
any other way. J\ loreo\'cr. ground the 
posith'e of the rllament. as shown in the 
circuit diagram. 

1 ha Ve! found the \\'D 12 to gi\'e as 
good results as any other tube as fa r as 
dist ance is concerned Just the least hi t 
better volume can be had on the local 
stations with the UV20l A or C301A. 
Thc UV1 99 is also sa tisfa ctory. and the 
Iheusta! specifIed wi ll take care of nny of 
them. A single dry cell forms the "A" 
baltery for the \\'012 (or C 12 or 
WOII ) but with the lOlA or 30 lA tube. 
four dry cells are needed or else a 6 \'ol t 
storage baltery. The! UVloo does not 
appear to he quite as satisfa ctory. and in· 
asm uch as the other tubes require only 
about one-fo urth as much curren! . they 
are more «onomieal besides being s light ly 
better. Forty-five \'olls of "n" hattery 
are used for the plate supply. 

For local rC1:eption, results are qui te 
good with a connec
tion to the elect ric 
light line through a 
.0005 fi xed condenser 
or a plug. The \'ery 
best aerial is a singh: 
straight wire from 75 
to 125 feel long. 
without too 101111 a 
lead-in. The ground 
connect ion is made 
to a clamp on the 
radiat or or w a t e r 
pipe in the custom
ary manner. 

Sel the coupling 
(oil at a 45-degree 
angle to the second
ary and thc abSOfl)' 
tion condenser at 
zero. After maki ng 
all connect ions ex

The choke coil is 
nlade with ahout 500 
turns of the No. 30 

DOl:'5II'I il look simple? Til l:' rheostot's iI/side ami is always set at "Ii right 
vallie. The lII/1e lights when tlte p'lOlIe plllg is pllSlled in. Thr left IUlIId com/ellser 
'/(/ s a verl/ier CO/llrol OIld accomplishes Ifl c tllllill g 

cept those to the 
" 8 " battery, inse rt 
(Colltil/lled 011 page 

55) 
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Surviving a "Radio Summer" 
(.~< D,,,,,,ka,,, r<>, RAOIO AGE f,o", SUhOd WTA\' J 

For the past few years, ever since the 
inception of Radio, sales have decreased 
during the Summe r fo r no Teason at all. 
As a matter of fact , theoret ically, trade 
activities should be greater in the Sum
me r than in the Winter, and undoubtedly 
during this and ensuing years that cond i
tion wi ll preva il. 

Heretofore the annual falling off of 
interest in radio comm unicat ion has been 
erroneously ascribed to the belief that 
seasonal and atmospheric conditions pro
hibited a fu ll measure of realization of the 
pleasures attending reception. 1 have 
analyzed this subject and have drawn the 
conclusion that th is waning interest is 
in a much larger measure due to that 
irresistible call of the Great Om-of
Doors which makes itself felt as the 
Summer days come on. 

But today there is a rival to that call, 
if we are to discern the signs of the times, 
from the innumerable inquiries as to the 
feasib ility and the kind of a radio re
ceiver to take un vacations. If it is a 
t ruism that a radio set in the home has 
become an essential of the first order. it 
is becoming equally a truism that the 
fan and his receiver are not readily 
divorced. 

Nearly everybody who has a car and 
goes motoring, camping or touring this 
year will take along a radio set. .f\O re
grets need be experienced for leaving your 
radio receive r behind you as you journey 
forth into the open for a day, a week or 
a month , as the case may be. 

Broadcasting will this year,"as never 
before, receive the att ention of the fan . 
All broadcast in g stations will be alert fo r 
the advantages radio presents as a me
dium of entertairlment through the na
tional interest in vital pol it ical events 
during the Summer. T ransmission of such 
Jlrograms is without precedent during the 
period of time in which radio com munica
tion has so gripped the popular mind , as 
no other one thing has ever done. 

Trade has awakened to a new realization 
that there is to be no interruption. Manu
facturers are preparing to supply demands 
for portable set s. RADJO AGE is 
(1e1uged with an insistent demand for cir
cu its and data for home construction. and 
is meeting in current issues these needs 
by a variety of pract ical suggestions for 
making and installing radio receivers in 
every conceivable way for adaptat ion to 
camper, motor :lnd tourist requirements. 

Let us consider fo r a moment the 
prejudice that admittedly exists in many 
minds as to the adverse conditions affect
ing r:ldio reception during the Summer 
months. Let us admit that radio is vari· 
able; that its fascinat ion is in its erratic 
and elusive ch:lracteristics. 11 unfolds 
many mysteries. many forces that are not 
within the ken or control of man. Those 
much over-worked terms. "St atic and 
Atmospherics," however, carry many bur
liens which arc not their own. While these 
forces in themselves remain constant in 

By j . ~. CALLANAN 

their seasonal manifestations, the refme
ments of man-made devices are imme:lS
urable and have minimized the ill effects 
which hitherto have seemed insurmount
able, We may always encounter t rouble. 
more or less, at one t ime or anot her and 
must not be surprised or dismayed at its 

I n this sketchy little talk I am not for· 
getting those of my listeners who will not 
go vacat ioni ng. For them I am suggest
ing the opportunit ies fur fru itful work to 
be tackled during the Summer, rather 
than putting your radio set in the cella r 
for that hot spell when you think that 

WHY DO GIRLS L IKE BAR BER S H OPS? 
Surely not because th ey like the barber 's time-worn chatter. Maybe the pic

tu re will eltpiain why barber shops are no longer dens of torture for gi rl s geuing 
their hair hobbed. The radio set in the background keeps them occupied while 
the barber shears their locks. Lunella Youn g is sea ted in the chair, being assisted 
through the clipping ordeal by an ethereal entertainment. 

form ; but these factor s which have 
seemed a serious deterrent to the uni! 
formed are to the technical miud a founda · 
tion upon which the art is building con· 
stantly to embrace larger and larger pos
s ibilities. Out of Ihis experience the lay
man is becoming more and more familiar 
with underlying principles because he fi nds 
it a willing medium of helpfulness in 
diagnosing and co rrecting his troubles as 
they arise. 

stat ic is going to be too bothersome. 
Don' t. Rather, work your set for all 
it is worth and devise ways and means for 
doing away with that disturber. RA DIO 
AGE will give valuable discussions on 
'·emedial measures of proven value. Don't 
forget that the man who invents a device 
to overcome anyone type of interfering 
medium will go down in history as one 
of the outstanding inven t or~ of the age. 
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Unsnarling Tube Connections 
By FELIX ANDERSON, Assistant Technical Editor 

I N THE July issue of RADIO AGE, 
we discussed in detail the various 
tube controls and accessories, their 

design and pOssible fault s, and arrived at 
the conclusion that the choice of well 
made, low loss and effic ient apparatus is 
a vital necessity in the l}rocC'Ss of realiz· 
ing the utmost in results with vacuum 
tubes. As mentioned in that issue, poor 
appa ratus and accessories are contribu · 
tors of noises, crit ical tuning, and are 
often the underlying reason for the ])Oor 
showing which some receiving sets make. 
I would consider the choice of the acces· 
sories to be used with the tube of the 
greatest importance in making a radio 
receiver, because it is in these liule in
expensive parts that great faults may lie, 
aud are overlooked because their action 
in circuits is considered so trivia l. 

Granting that we have on hand an 
assortmenl of rheostats, tube sockets, 
POtentiometers, grid leaks and batteries 
th\lt are of the best design both elect ric· 
ally and mechanically, we are confronted 
with a problem of equal importance. To 
altain the very greatest efficiency with a 
triode, we must connect it in a circuit in 
such a manner that its real virtues may 
be readily ext racted, and we must use 
our accessories to the greatest advantage 
possible in a rr iving a t our ohject. 

Consider Little Things 
It is a wise plan to consider fi rst the 

medium with which we arc going to con
nect e lectrically the various pieces of 
apparatus which we have assembled in 
the process of making a vacuum tube re
ceiver. The wire used should he prefl'T
ably of 1 inn e d 
copper b u s bar, 

How C haracteristics 
of Vacuum Cfubes May 
Be Dealt With Safely 
in the Various Circuits 

ciency of the ~et J t>er cent. Now your 
cars would he poor judges of the inc rea~e 
in efficiency, because they would not be 
sensitive to improvements so small. But 
now suppose you made ten of these little 
changes, each contributing its litt le 3 per 
cent in operating effIciency a ll at once. 
When you put the phones on, you would 
notice 30 per cent increase in the effec
tiveness of the receiver, and it wou ld 
prove to you quite conclusively the fact 
that il pays to respect trifles in radio. 

Since the filament connections or 
wiring are nearly always common to the 
ground or in ot her words, because the 
batteries furnishing energy for the fi la· 
ment and plate circuits are usually not 
engaged in the actual conveying of the 
signal while it is of radio frequency na
ture, it is not imrxmant whether they are 
covered or not. The usual practice in 
high grade receivers is to insulate the 
fdament nnd plate battery wiring to pre· 
vent any accidental short circuit ing and 
subsequent destruction of some unit in 
the receiver. 

Conn~ctions In General 
In the various tube circuits being pub

li ~hed today, the details of such connec· 

tions as grid amJ I}lale return leads. the 
position of the ftlamenl rheostat and 1)0' 
tentlometer and other accessories have 
been unfortunately ignored, and it is 110 

wonder that considerable doubt should 
exist in the minds of the tube use rs as 
to what connect ions arc best suitetJ to 
the type 'of lube they are using. 1 find 
that a number of inquir ies addressed to 
our techn;cal department are in searcb 
(If information of this nature. 

For the purpose of easIe r reference, 1 
am showing in Fib'Ure I a model circuit 
with the various connections of the tube 
and circuit labeled with the terms as 
suit their value in the diagram. Briefly, 
the terms apply as fo llows : 

The grid return lead is that lead whicb 
is connected to the fIlam ent circui t at 
either positive or ne!,:ative potential, with 
its opposite terminal attached indirectly 
through the tuning system to the grid of 
the tube. This is vastly important in 
l'sing different lubes, especially in the 
mailer of which side of the fi lament bat· 
tery the connect ion is made. Various 
actions can be obtained in circuits by 
merely changing the polarity iml}ressed 
t'pon the grid by the connection of this 
grid return lead to either side of the fi la
ment circuit. 

The plate return lead is lh31 lead which 
("onn ccts the negative of the B or plate 
baltery to ei ther side of the filament cir
r uit. It is of f(IUal imporl ance with the 
grid re turn lead in respect to the action 
of the tube in the circuit. 

The other connections of the filament 
circuit. while not of so i! real an impor' 
tance. should be carefully observed as 

one of the little 
tr ifles which con

• tribute to the gen-No. 14 t:'auge, son 
drawn, so that it 
will bend easily. 
It is not. wise to 
cover the grid and 
plate circuit leads 
of any receiver 
wi th spagheUi. as 
it may contribute 
small amounts of 
dist ributed capa· 
ci ty to the re
ceiver as a whole. 
You may consider 
I hi s trivial, but 
summing up a I I 
the· lillie defects 
in a radio receiver 
and s u b tra ctin~ 
them from the reo 
suits yo u should 
gel, wi ll make a 
great deal of dif· 
ference. 
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e r a 1 effect iveness 
of a receiver. 
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Suppos e yo u 
mad e a receiver 
that seemed to be 
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ailing some place. 
Then suppose that you added one or two 
little improvements that increased the effl-

TIle valul's oj /lIe wir es ill tIle cirCl/il 
jhoWIl herewith are IIwTked willi f espu t 

10 their Jlllletioll j,l Ihe cjrcuit . 

9 

7 
+ ----

8 

8 

8 

8 

Al lowing tha t 
all the present 
day tubes call be 
classified u n d e r 
various rules for 
conne c tions, we 
can evolve n defi· 
nite set of rules 
Ihat can be fol· 
lowed out in the 
course of connect· 
ing the grid and 
plate re turn leads 
of a recei"in~ scI. 
W e c an t h en 
speci fy in general 
whether a poten
tiometer should he 
used or not from 
the start. and in 
th is way establish 
a hasis from which 

to sta rt working. In Fig. 2 is shown a 
chart t:'iving the various connections of 
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the grid and plate return leads, as well as 
the location of the rheostat. 

While these rules apply to most tube~ 
and circuits, there will be exceptions , 
and thl' most effective way to find them 
is to fi!'!'t sketch them out on paper and 
then work them out in practice. If the 
chart connections hil to give the ex
pected results, the only certain recou rse 
is eXI>eriment and trial. Invariably after 
one or two trials the proper one will be 
found. 

Detector Tubes 
\\"e find in popular demand two types 

of detector tubes. Recently we men
tioned that while we considered the 
U'·200 tube a superior tube than the 
UV20lA from a standpoint of a de
lector. this was an entirely personal view, 
and does not in any way mean that the 
V\'201A is worthless in th is capacity. 
In fact , it functions admirably in the 
detector socket, but to make it do so, 
we must u~e an entirely different set of 
connectjon~ than that of the UV200. 
Figure 3 illustrat es the connections for 
the UV200 when employed as a detector. 
The UV201 :\ should be connected in the 
manner .hown at Figure 4 when used as 
detectors. as should all the high vacuum 
tube~. The UVI OO, \rOII , \\'DI2. C20Q. 
C301 A, CI I and Cl2 all Rre cla~s ifled 
a, high vacuum lulies, and can all be 
lhed as detectors. 

The connection of the grid return on 
a detectnr tuhe depends lar!:ely upon the 
type of lube used. Gas lubes work best 
... dth the grid return lead connected to 

-F -p -F 

the negative side of the fI lament. When 
high vacuum tubes are used as detcctors. 
the general rule is to connect the grid 
return lead to the positi,·e side of ·the 
fIl am ent when grid leak and condenser 
are used. The difference lies in the 
corresponding characteristics of the tube 
with regard to their ac tion as amplifiers. 

A few words might be said here about 
the action of lhe grid condenser and .e:r id 
leak, and why they afe so important in 
getting the proper quality of signal at 
the output end of the circuit Referring 
to Figure 3, we have a circuit desi,t:ned 
to give the greatest possible output to 
lhe amplilier circuit. To effect this con
dition. the grid leak res istance should be 
high corr.pared with the- input resistance 
of the tube; that is, about two megohms 
or more. 

When a signal voltage is applied to the 
inl)ut terminals (in this case the secon
dary of the tuner), a vollage is built up 
ac ross the resistance R, by the action of 
the rectifying characteristics of the grid 
circuit. This voltage is alternating in 
nature according to the modulation fre
quency. The condenser C bypasses the 
radio signal around the j::rid leak. When 
the ,·olta/:.'C across R rises, this condenser 
becomes charj::ed and :l fter the wave has 
pa~sed this charge must leak off by the 
\\ a)' of the grid leak, 'so that the grid of 
the tube will be restored to its original 
potential. 

Now if the j::ri d leak and condenser are 
nOI properly proportioned, so that the 
charginll CUTrent can leak off at the 
proper instant, we ha"e distortion. The 

-II -F 

rate of discharge of the radio frequency 
signal which has been impressed upon 
the grid of the tube depends upon the 
proper choice of the grid leak and con· 
denser. The customary way to obtain 
this proper action is to purchase a grid 
condenser hal·ing as the lowe~t consistent 
reactance with respect 10 the operating 
range of radio frequencies. and then make 
the grid leak have as high a resistance 
as we can without introducing distort ion. 

If stat ic is st rong, or you are near a 
$trong local station . this idea does not 
..... ork out , 'ery well , a~ the charites are 
excess ive, and will not leak off fast 
enough when a hi/:h resistance leak is 
used. The high grid leak \":llue should 
be used only on wea k signals, 

1\[an)" people question why a low re
sistance leak shou ld be used with the gas 
content tubes, and this can be explained 
by saying that the gas which is allowed 
to remain in the tube during the process 
of manufacture furnishes in connection 
with irregub.rities in the 1>late and .crid 
characteristics a conducting path for the 
charges to leak off. "·hen lhe action de
scribed fail s lO accomplish this important 
leakage I)~th , lI"e use an additil)nal grid 
leak to help it .lIon,:;. 

In some circuits, especially radio fre
quency amplifying. 11"1' find that there 
arc connect ions (usually when imped
ances arc used) which do oot provide a 
direct current path through to the 
ground, and in such cases we connect the 
grid leak from th e grid post to the posi
th·e filament. The Ultra-Audion cif~uit 
is another ~xam ple of this =a~e, 
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Radio Frequency r------------------------- -------, 
T he grid return connection of the tube, 

when used as a radio frequency ampli
fie r , is entirely dependent upon the nature 
of the circuit useu. When potentiometers 
are used to suppress osci llations by vary
ing the polarity impressed upon the grid, 
the griu return ·connection usually is 
made to the movable arm of the poten· 
tiometer. as shown in Figure 5. The 
ac t ion of the potentiometer in the circuit 
is to increase very finl'ly the negative or 
positive charges on the grid. 

When the movable arm is auvanced 
toward the positive filament side of the 
resistance segment, the losses of the r;rid 
are increased, anu the objedionable oscil· 
lations are suppressed. When the arm is 
moved toward the negati\"e side, the grid 
losses are decreased. and full amplifica
tion value is had of the tube; but usually 
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this state is not ent irely possible, fo r as ~ 

soon as the plate circuit comes into r('So· l_-:::-_~=:.~_;_---:_-~~::'~~~~:~~~~=====~::;;=~:_J nance with the grid circuit of the tube, 
osci llations start and we encounter dis- Po7FN"nOME Tt!R 
toruon and radiation. 

When some ot her means of stabiliza- These arr t1lr cOIlllec/iollS yO/l sllolild lise whell yOIl employ a UI'200 or ot/If:r 
tion is used, as an example the Xeutro- sofl lube as a detector. 
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diagram above. '{"his type of filamclIl COlltrol is especially /lseful ill IIII/Ititllbc sets such as tile slIprr·/letcrori)'lIe. 
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JVlle11 a UV or WD tllbe IS employed as (I deteclor, lite COlllleellOIlS lllllstrated 
above sltould be used for tile most effective reslll/s. 

clyne, Rice nnd oth<)r circuits which bal· 
ance off the plate and grid condenser 
action and oscillations, the grill reiurn 
leads of these amplifiers should he COI1-

nected to lhe negative filament. This 
gives fuB amplifIcation efficiency, the ob· 
noxious oscillations having becn sup
pressed by or rather prevented by the 
neutralization o f Ihe plat e and "rid cir
cuits. 

Potentiomete r Losses 
Jll radio frequency circuits. where a 

potentiometer is used to erfecl this ~ta
bilization , \\1; introduce a g-r<'a( <l1:al of 
losses, and as II COllsl..'quence the S!rengt h 
of the. si;::naJs suffer. It is therefore hest 
",hell making allY type of radio frequenc)' 
<lmJllifJer which uses a potentiometer to 
fIrSt try the circuit with the grit.! relurn 
of the first radio frequcllc)' nmplifler 
connected to the lIlovable arm of t he 
potentiometer, conneclin~ the remaining 
slages 10 the ne;::ath·e side. In this way 
onl)' the fl rst tube oper;'tes at red ucelj 
ampliflcation, while the remaining radio 
ampliliers work at full elTiciency. The 
ide3 just described is showil in Figure 6. 

For reasons that arc quite evident, it 
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pola rity of tbe (ube socket connections 
\\"ith respec t to the posts marked F and 
f. Often they ask U5 if the tubes have 
pola ri ty action witbin tbe filame nt of the 
tube. because the sockets are marked F 
positive and F negative. The entire mys
tery is explained by saying that the fila
ment connectioll5 are marked negat ive or 
positive for convenience in wiring, and 
it does not make any difierence with 
regard to tube performance whetber 
eit her end of tbe filament is made poSt· 
tive or negative. 
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is not advisable to use more than normal 
voltages on tbe plates of tubes when tbey 
are used as radio frequenc)' amplifiers. 
If more tban 60 volls are used, it is 
advisable to use a grid biasing battery in 
order to offset an excessive drain on the 
plate ba ttery. Usually it is only possible 
to make use of tbe grid biasing banery 
scheme when some other means of sup
pressing osci llation s than a potentiometer 
is used. Tn other words, only such cir
cuits a5 the Neutrodyne. Rice circui t and 
Superdyne or Teledyne is this grid bias 
batte ry idea practicaL 

The normal voltage for the standard 
tubes on the market as radio frequency 
amplifiers is 45, and it should be remem
bered that thl' Iiule gain ill amplificaiion 
obtained when a higher plate voltage is 
applied does not compensate insofar as 
tbe drain on the B battery is concerned 

O ther Radio Frequency 
Connections 

Individual pecul iari ties of circuits and 
characterist ics of tht' tubes themselves 
are oftell evidellt ill radio frequency cir
cuits. but tbis matter lies entirely within 
the scope of eX]..ICrimentation. 1i it is 
found tbat tbe c ircuit refuses to givt' the 
results e;l;pected. the proper recourse is 
as before mentioned-experiment. Pecu
liarities of this nature a re really so differ
ent in nature that it is quite impossible 
to classify them under ally definite head. 

We bave still anothe r use for the 
potentiometer in the circui t, in th i ~ case 
cont rol lint; the plate return of the de
tector tubt'o It is espeially advisable 
with gas content tubes to use a poten
tiometer with its outer or resistance sel:
ment terminals connected to the positive 
and negative filament battery. and the 
movable center arm connected to the 
negative B battery. 

This arrangement of the potentiometer 
affords a \'ery delicate control of the plate 
batlery current, and inasmuch as gas con
tent tubes such as the UVZOO are very 
critical with respect to plate current, it 
becomes a matter of much importance. 
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The A, C and U\', as well as tbe WD 
tubes, are not critical to either filament 
or plate current, and the refore do not 
require the potentiometer in tbis capacity. 

Tbe Technical Office of RADIO AGE 
j , frequently asked to settle disputes as 
to whether the filament rheostats should 
be placed in the negative or positive leads 
of the circuit. In some cases. as in the 
UV100 detector tube, the posit ion of the 
rheostat is not important. but it does 
make a diffe rence in other cases. Specific
ally. th is is the audio frequency amplifier. 
and fo r the sake of uniformity and con
sistenc), in wiring. it is ahlays advisable 
to connect the rbeostat in the negative 
filament lead. 

Incidentally. many of our readers re
quest that we designate for them the 

A 

w ",g } 
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Tt is often desirable wbere space is 
valuable to use as few controls as pos
sible. and the filament circuits, especially 
in the amplifie r components, offer a 
chance to save panel space. Two or 
tb ree amplifier tubes can be controlled 
effectil ely with one rheostat, and if de
sired both radio frequency and audio 
rtequency amplifiers can be manually 
operated by the same resistance. Tbe 
diagram shown in FiJ.:ure 7 ~ho \\'S how 
additional tu~ may be added. It should 
be remembered, howel-er, that as you 
add tubes, the res;stJnce of the rheosta t 
decreases. 

Audio Frequency Amplifiers 
T he connections for audio frequency 

amplifiers of tbe cascade type are as old 
as the hills, and nearly every radio man 
can draw them from memory. However. 
man}' of them vary in design with respecl 
as to hawaII connections are made, so 
for tbose who have any doubt as to the 
connect ions. 1 am showing in Figure 8 
a diagram of a standard amplifier wbich 
can be added to any receh'er witbout 
mucb t rouble. It is considered good 
practice to omit tbe jack from the first 
sta~e. hut if it is desired, follow OUl tbe 
dotted lines and the c ircuit will function 
just as lyelJ. 

That leaves us wit h only one more 
(Coll/jllllrd 011 pa~e 5 J ) 

II is ojlell lIece!Sary 10 COlllleet tli/! grid retllm 0/ the second stage oj RF to the 
potentiometer Drill as ShOW!I, bllt should be a'l.lOided ij possible. lVitll a straight 
negative bias on the grid oj the second RF wbe, the cirellit gives the grrate.'t 
amplification. 
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DX With a Single-Dial 

GO 

I t-< THE overwhelming e:'!citcmcnt over 
supers and super·supers. and the ever

- increasing members of the Dyne fam
ily. we seem of late to have I:Hgely over
looked se\'eraJ very importll nt facto rs in 
ladio development. What of the begin
ners-thousands of whom appear e\'ery 
day-or thc old hands who h:we tired of 
many knobs and dials, and now want 
something that they can just turn on and 
listen? What of the modest experimenter 
who likes to t inker. but stands aghast at 
the mult iplicity of controls and the net
work of wiring that makes even an old 
limer scratch his head? And what of that 
growing army of ladies who want 10 listen 
in on radio programs. yet are frightened 
away by "a ll those things you have to 
IUrn ?" 

These fo lks may all look far these days 
without find ing any of the comparatively 
simple but effcdive hookups that used to 
appear regularly. Of course, the new
come rs can go back and dig up some of 
the olrl ~tu ff, but tbey feel (hat radio is 
advancing, and they are expecting some
thing new_ And even the old so-called 
simple hookups had their numerous taps 
and dials. so the ladies at least would be 
no better off. 

While the engineers and expens are dis
cussing their dynes and supers, here's 
something for the folks l 've mentioned. 

Are Supers Superior? 

WHE~ one com
pares the DX 

records .sent to the 
various radio publica-
t ions. the doubt often 
nrises as to whether 
the newer super-cir-
('uits are renlly so 
superior to the simple 
circuits as we are 
sometimes led to be
lieve. Lookin!; over Co; , 
the records sent in by A 
the prour! and boast-
ful owners of in t ri-
cate sets. I tind that 
J have had practically 

A n fe rma 

GET TER 
By PAUL T HORN E 

uses spider wcb coils, and has only one 
tuning control-t he variable plate con
denser. Regeneration is controlled by the 
rheostat, but as the tube shows little incli
nat ion to "spill," it is seldom necessary to 
touch the rheostat again after the firs t 
station has been brought in with sa t isfac
tory volume and clearness. 

It enables the beginner to cl(perience the 
thri ll of bui]{ling his own SCI. and obtain 
really wonderful results right from the 
start. somet hing wh ich the average begin
ner often finds hard to accomplisli. It 
offers the old hand who has t ired of many 
controls an opportunity to get similar re
sults wilh less efforl. 11 is a set that the 
ladies will appreciate. for while the man 
of the house is away, they can easily tune 
in. To operate. they merely t·urn on Ihe 
tube. and then turn the condenser dial to 
the station wanted_ or if they don' t know 
where to find the stat ion. they simply turn 
the dial and some station will quickly cOllle 
in. The re i ~ only ONE record io make 
when logging stations. and as they always 
come in at exactly tbe same point , it is 
easy to pick them up again if the station 
is on the nir and weather condit ions are 
riJ.!ht. 

The set is easy and simple to build. and 
quite inexpensive. The circuit diagralll 
gives all the necessary in rormntion r.xcept 
the preparing of the coils. This Plitt is 
explained in detai l further on. 

allce_ OccasiOnallY, coils wound on [l lube, 
with a tapped primary, have been used. 
What 1 have accomplished is ihe eliminat
ing of dead end lo5S('s. and useless work 
in building and tuning. by doing away with 
taps. At the same t ime I have made the 
circuit lIlore select ive. J have also greatly 
improved the volume and clearness by 
changing the rheostat to the negative side 
of the fitament. and the addition of the 
ground connection from A-. and the lead 
containing a rlxed condenser around the 
batteries. The increase in volume is con
siderable, especially on U X reception. 
The clarity of the reproduct ion is not ex· 
celled by any circuit. and is favorably 
commen ted upon by almost e\'eryone who 
hears my sets. 

T he size of the cabinet 1Ilul panel is lef t 
to the builde r's indh'idual requirements. 
He may wan t to start with a one-tube 
set. and add amplification in a separate 
uni t later. or he may wi:,h to combine one 
or two steps of audio ampl ificat ion in the 
set at nn('l'. Whilr t.he dillgr:\lTI shows 
only the detector cirrui t . audio amplifica
lion can ensily be added in the usua l way. 
And in connection with this matter of size. 
let me say here tbat by using a compact 
plate condenser. and a UV t99 tuhe. the 
set can be built in to surprisingly small 
space. ma king a very efficient and con
venient portable set. 

An effecth'e arrnngement of parts is to 
place. the antenna nnd ground binding 

posts in the UptlCr 

The wiriliX diaXr(11!1 oj the 
set described ill Ihe (/((0111-
pauyilfg le.d. 

left·h:md corner of 
panel ( looking lit the 
front) , and the phone 
nnd battery binding 

r----T- - - " posts up and down 
the r i ~ht-h:lnd s idc_ 
Th~ plate condenser 
is put on the left, 
3nd the rheostat on 

. 00035 
Gyid C "ncle n ~e .... 

SP 
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RF 
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the right , with the in-
duclnnce coils behind 
t he condenser and I he 
tube back of the rheo
staL If a variable 
grid leak is used it 
can he placed in t hr 
center of the panel. all of the st3tion~ 

listed on one or two 
tubes, using the hook-
up presented here. 

For simplicity com· 
bined wit h effect ive-

~--J~--Jt'--------'i_ I'I"!-..-'----lll ill .. 
I f a fu:ed leak is pre· 
ferred, two me!-lOhlllS 
will be about ri.dll. 
I prefer the [lClIcil 
type grid lrak. as om' 

ness. this one·con trol 
hookup is hard to 
beat. It is "elY com-
pact (note thal, you 

. 00 1 
Fi,,'t.d 

(orrd e'l "!o ev-

portable set build- --:;:-- Gr" u.nd 
ers); it el iminates taps, operating on a 
minimum of fixed coupled inductance; 

A eat. .s I3U 

Dead- E n d L osses Gon e 

A s USUALLY hooked up. however, a 
variocoup1er is employed for induct· 

can obtain "ery line 
adjustment with it, 
which is hi,t:: hly im
portant for good DX 
work. 

In winding Ih{' secondnrv (B) coil. the 
(ColllillllPd 011 p(/~e 53) 
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Thru 'Om~ mi, ..... <l ... u" 'h"~ 
, h .. YOUn K'"'' Ie. ItO~ ' t he t rit. 
,ul mu m " " . ; the Rl" , (. 11 
, o ... ~ rJ ' he " 'hite-faced ~ n,J 
heb, ] ... • ' ''''P o f wou ld-be. ,,_ 
" In . . .... a ."hl"" .h ....... ~ h ~ ok", 
lid .. ; .. ," a barbc, • • hop ~Io .... 

11lu ~{n l ion by 

GEO. B. DENNIS 

By 
A RTHUR LYNCH 

M y EA RLI EST remem brance of wire 
les~ dates hack to the la ttr r part of 
1906, or the ear ly part of 1901, 1 am 

not quile sure whic h. T he excitement sta rted 
with my discovery in 3. current boy~' magazine 
of a diagram for "a wi rcl~s r((eivin!; ~el which 
any boy can make," o\'cr which fo rtunate ex· 
perimenters ha!! hCHd s l alion~ "five mile,; di~· 
tant." The diaJ::"ram of this wond rous creation 
a~ it appenr5 on a t3ttered piece of school 
drawini; paper is no\\' among my prized JXIS
~e,~jon~ in case ~omc int repid experimente r 
mil;ht d~ire to t ry it out alonJl:~ide hiS super
heterodyne. 

The ~lolr.ln "make it out of the junk you 
h;l\'e" would hardly apply to a masterpIece 
of t h i~ magnitude, a ~ fcw if any would find 
thei r ~ hop 5tocked with the nece~,ary appara tu ~. 
T he li~t of materials wa~ imprc~< i \"e. conta in
ing such highly scient ific item, as "200 feet of 
annundator "\ire. one is-ohm bi.polar te le· 

The Magaz ine of tlu 11011' 

R em iniscences 
of an O ld 

OPERATOR 

T HIS article is 
th e fi rst of an 

in teresting se ri es by 
a vetera n com· 
m ercial 0 per a tor. 
who descri bes the 
facts and th rills of 
his rise from an awe· 
i ns p ire d ex peri. 
menter. back in 1907. 
to a full . Hedged radio 
expert. Don' t f a i I 
to m iss a s in g 1 e 
i nsta ll men t . you 
amateurs ! 

Part O ne: 

"M y A mateur 
Days" 

A Vivid Retros pec tion ofthe Days 
When a R ad i o " Bug" Who 

C laimed to Extract Mes
sages From the Ether 

Was Declared 
M e nt a ll y 

Unsound. 

phone recei\'cr ," and agnin " one carbon rod 
from a common dry ballery." 

Among the concluding items stands out in 
my memory a shining item-"one brass head 
upholsterer 's lack wit h head between 3/ 16" 
and JI.I " in dia mete r." fl ow I did sweal over 
that Item! With fool ru lc in hand t visited 
some fiftee n upholstery shops in my o\\ n and 
neighbori",; cities in search for this elusive 
item. Upholsterers' tacks by the bucket ful, 
yea, by the wagon load. were to be found in 
profmion. but not one could I locate that fell 
exact I), wilhin the limi ts 5pecif1ed by my guid
ing genius. 

Early in my ~ea rch 1 found li ttle interest in 
my micrometer standards as to tack head 
5 i ze.~. the dealers visited feeling that I should 
$omehol\" squeeze in a tack Q!32 " or worry 
along \\ ith one about SI32". With ~co rn I 
rejected their counsel! Wh:l.I could a mere up
holsterer understand of the n i ce t le.~ of ~cience! 

That wa~ the trouble with the non-~cie ll t i fi , ' 
c;entr}' of those days. They looked n<bncc :It 
\\1' youngsters' experiment~ in the my~t i c ~nnrl 
-\I i re l e~" T hey thouc;ht we were t inkerin!!" 
\1 ith inst rumen ts of the de\ il-to put it mildly. 
They offered U5 ab.rolul ely no co-operatioll at 
all . wh ich madl' our effo rt~ :I II the more .I iffi· 
cult Rut it W3 S such dogr::ed dl'.le~m ilut ioll 
tha t finally overcame early obstacles and rI':u lc 
radio what it is today And now tho~e ~lI m(' 
skeplics are our slaunche~ t adm irers and the 
fi rst to ~ay: " I told you so ! J k.new he'd m:"l i.o; 
r::oo<l l" But let us proceed . 
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While searchin!: fo r new stores to enter 
I concluded to take the next shopkeeper 
into my confidence. but after three trials 
I concluded th:1l this would not do at al l. 
In no case did I get beyond a third e:t
planation of my purpose in procuring an 
upholsterer's lack with head between 
3116" and yj ". The first fellow was 
merely dum founded. " Wireless tele
graph! " he kept exclaiming. l ie .. lAD 
heard that it was possible to telegraph 
and talk with wires, but a wireless tele
graph '\'lIS absolutely beyond him. 

All " Unbelie vers:' 

I-I E HAD to call Lena. his wife, who 
. came with two babies in arms and 

severnl afoot to hear me tell it all o"er 
again . which story was no sooner com· 
plete than fr iend Otto. from the bakery, 
happened in with his i'd eerschaum for a 
chat with his good friend s. A third tell
ing was fin ished amid an accompaniment 
of wondering exclamations from all but 
OUo. This sturdy German st ruck a 
jarring note in the symphony hy express
ing entire disbelief in the whole project. 

In the argument which followed the 
obj«t of my quest was entirely forgotten 
and I fina lly extricated myself, followed 
by thunderous advice against my fool
hardiness from the now thoroughly 
aroused Olto. 

).[y next con feree Cluickly became 
hored at my insistence upon such close 
dimensions and returned to his bench 
with the darkness dense and unpunctured 
by my careful explanations of the wou
ders of the new science. 

The third auditor listened to my OpCll
ing text. but as I beg:an on Ihe sermon 
it sel f he laid his tools down, camc closer 
~nd started to scowl ominously. Then 
ht' interrupted and rou~hly informed me 
that I was crazy. T elegraph without 
wires! Any lime a freckled. lanky, shorl
panted kid armed with a smudl;ed foot 
, uler laid off in eil;hths t ried to te ll him 
he was going to hear some messages com
ing throu!:h the air without any wires
well. he was too dash-hlamed, gad
swocked wise for that. I was some voung 
Edison, I was, etc. -

In despair 1 returned to my room and 
viewed the lavish oullay spread before 
me. Every thin!! was there. ri~ht down 10 
the "\ wo blocks of soft wooel 1;1 " x J" xl" 
thick ·' which were supposed to support 
the tuning coil on the base "J~xJ'2~ Ion:: 
hy 1" thick." aJl shaved down 10 the hair 
- but no upholsterer's tack with head he
tween 3/16" and )4". 1 ohnosl gave UI) 

makin~ lhe set he<ause to my mind it 
never could work with an upholsterer 's 
tack O\'er '4"; and at ni,::ht I had dreams 
or" Hert zian w:l\'es. little purple glowing 
rin,L':s somethinf! under ,\4 " in diameter. 
dyillg by the millions, hanging in fe stoons 
on my wires with their leader stuck fast 
or. Ihe brass head tack some thirty-second 
of an inch too lar,::e. 

Finally, \dlh much ca re I filed down 
tltr ci rcum ference of a Inrge tack to just 
a tritle under aile and three-quar ters of 
the ci!:hth-inch Sl):lces on my fool rule, 
anel Jher polishinl' off the rough ftle 
marks. t ried to convincc myself that it 
would work. 

With the ~ct assembled, the first of 

many vigi ls at the one phone of the out
fl\ be!::an under awesome circ umstances. 
i\ ly skeptical upholsterer fri ends had 
somewhat cooled my own ardor, nnd with 
my confidence further shaken by dissent
ing voices amOIl~ my friends. I became 
chary of confiding my plans to anyone. 
Only my mother knew what I was cloing 
and on the night of the first t rails-con
tinental test s she was in collusion wit h 
me falsely to announce that I hnd !tone 
out for the eveninl:_ 

In the darkness of my room I lay in 
hiding unt il Cluict reigned in the house
hold and mother's whisper at the door 
assured me that a ll was well. With cur
tains drawn and light turned low I made 
a fmal inspect ioll of my connections from 
lead-in 10 gaspipe and found every thin!: 
as per drawing. 

' ," HEK with a fum llulp swallowing my 
heart for the fifth time. 1 !:rasped the 

-

Tltis is /11(' killd .0/ "lolIg dis/mICe. Cor
bOil 'FCelVcr" Illot was ill vogllt back ill 
Ihe iII/alit days 0/ rllilio. 

receiver and-witness the bi rth of the 
loud speaker idea-placed it within a 
close fool of my car! Of course it was 
fooli sh of me to exprcl to hear the dis
tant (four mi les) station withoul radio 
frequency amplification. but remember 
that I was br:tnd new at the "a me, 

Suffice to say thnt I hea rd nothinl: from 
that receiver. even witt- it only an inch 
from my ra T. Gaining cuurage I pressed 
it lightly 10 my ear, Ihen, not sufferi ng 
any ruptured eardrum. I squrczed it 
tightly, but no amount of grinding of 
recci\'er inio eM produced anything hut 
a dead silence_ Right ear or left ear 
made no difference; lighl 11ressure or 
heavy pressurr of needle on carbon 
block; brass curlain ring al top, cenler 
or bottom of tunin.!! coil. all was silent as 
thl! grave_ 

Wrathfully I eyed the offendllll! uphol
sterer 's t:l.ck which. you reC:l.II. I h:td doc
torell Inio a semblance of proper 

TIle Maga:ill c 0/ the 1101l! 

dimensions. There. undoubtedly, was the 
trouble. HowevCT, r deci\led I 1I'0uld 
look over my aednl :l.nd oUlside connec
tions on the morro\\'. 

)'Jy aerial consisted of a brass rod 
~tu~k about four feet above the third 
story roof. Q\!ite an antenna, at that , 
when a fellow can ~el Cuba on a loop
and six or eh;:ht tuhes. Passing up the 
good or bad Clualities, for I knew naught. 
of either then. my dllyll~ht in spection 
showed everything shipshape, so I de
cided to give the oulflt another tryout 
that night. Possibly, I thought, there 
were no messagrs being sent the night 
before. 

Bul there was nothing doing that night 
or for several succeeding nights_ Then 
as 1 was pondering aile day 1 was chillC<! 
by a horr ible thoug:ht. Possibly our only 
local station, "CG," CollinJ;:swood, N. J.. 
was farther away than the four miles I 
had always believed lay between our 
house in Camden, N. J., and the suburb. 
The article regarding the set only 
claimed five miles for it , you will recall. 
"laybe the station Wa5 five and a 'luarter 
miles! 

At first opportunity nothinJ.; would do 
but for me to pedal on my bike LO Col
lingswood. watching the odometer lick off 
the tenths. 4.3 it registered from my 
house to Collingswood by road. I n an 
air line it was no doubt much closer. 

Kow, absolutely stuck , I started dog
ged!y listening. listeninl!. In the mOJ'nin~ 
before breakfnsl. at noon as soon as I 
.... as home from sc hool. night after ni!:ht. 
and still not a sound unt i!-

One noon. as usual rush ing up to my 
room. I was arrested at the doorway oy 
a prodigiolls clic king coming from the 
general direction of my set. Wilh heart 
standing stil l I breathlessly approached 
and soon traced the wild racket to the 
seventy-fi"e ohm phone lyinJ;: 011 t he 
t:lble_ No need 10 put the receiver to ear 
- the clicking was of /toodly bulk ~nd 
st rons: alld could be hrard perfectly well 
with the phone where il was. 

His Dreams Blasted 

OK TH E point of tearing madly 
through the house shouting the tid

ings to all. I poused. Somehow it struck 
me thal ~omethillg was irregular aboul all 
this. Picking up the recei\'\'r and placing 
it near nly e:l.r I immediately noted thnt 
the 10u(1 clicket y-clicks emana ling there
from had lillIe in them of a far off na
ture. They SOllndrd more like good. 
healthy hattery juice beillg ied dire(!ly 
into thr coils of thaI phone. We h<l u 
often used this very hook-up as a varia
lion of our key and sounder rircuits. 

Hastily r examined my wiring. Sure 
elloll~h , there were signs aplenty of dirty 
work at Lhe cross rands. I-looked to my 
;Jcrial and ground was an exlrll p.'lir of 
wires l ead ill~ over Ihl' win(low sill and 
down the outside of t lte house, Tiptoe
ing softly dowllstnirs and down celiar, I 
came UpOIl my Uncle Joe. a dabbler in 
el~ctricity bill a skeptic as til wirele~s, 
with a key. two dry cells and the other 
ends of 1\10 wires which J could gamble 
weT<' furnishin~ si ,,~ lO my third floor 
"wireless" Sl'l. 

Now lh:lt I am more or less growli up 



h: .. AD IO AGE-Jor SL'IHcrnbo::r, (Yli 

and able-hodied, I am firmly resolved t~al 
if I ever meet my Uncle J oe al'ain I am 
goinj1: to poke him hard al least once for 
that fram eup. At thaI, his signa ls were 
the only ones I e\'er heard on my first set. 

There follows a period in mr radio 
career of which 1 can recall nothin!'. 
Then, !)Crhaps a year later, I hecame ac
q_uainted with my first wireless friend, 
:\orman Shepherd.. who li\'ed at 214 
Broadway in my town, and who I fo und 
had quite a complete outfit. It always 
has heen a mystery to me where he !:,ot 
his dope for the good equipment in hb 
station. The details cert;liniy were not 
being widely published-witnes.s the dia
j1:ram and description of my premier ef
fort. 

Shep had an electrolytic detector with 
plat ilium wire sealed in "lass tube. later to 
bc supplanted by the " \\hi sker f1Oint"; he 
had fair receivers, a two-slide tuner, 
some potentiometr:r" m3de of lead pencih, 
and a raft of other stuff. His sending 
set was a sight to behold. A ten-inch 
spark coil W3S used on 11 0 A. C. with 
about fiftee n bmps series.mult ipl e on a 
board ri!,ht ove r the operaUng table. 
Broa.dway was a darkened count!")· lane in 
comparison when Shep pressed the key. 
People C3me for miles to see the display. 

The acri3l would do credit to any good 
commercial stat ion today. It was a ten
wire nat top a fair ci ty block Ion!" atop 
three·story houscs and held forty feet 
fa rther aloft by two masts. each com
posed of a 4x6 helow and a 2x4 above, 
supported by a m3U of !:'" uys. The poles 
merely rested on the roof and were not 
fa stened at lhe bottom. The guy wires 
were calculated to divide the strain 
equally and to do all the hold in!:," up nec· 
essary" 

And believe me, they did that. I im
mediately became very 3.dive in the 
~me and en!:"ineered many an aerial put 
up like Sher's in the following eighteen 
mont hs-and always the same system of 
guys wi th no boltom support. 1 believe 
honestly I would hesil;lte a Ion!, time 
right now before 1 would swing a tall 
stick aloH depending solely on m)" cal
culated lengths of guy wires to tighten 
up and hold 'er there when it reached the 
perpendicular. Vet we did it dozens of 
limes in those days with never a qU3!m, 
and with but one serious smash. 

The author of th is discordant recollec
tion was ba rred for eve r from our con
struttion force, and even now I can pic
t Ure his disappointed litt le face in the 
crowd of smaller kid~ who wrre always on 
hand to [)ull the rope.,. hold the guy! and 
run the errand., at every ae rial r3ising. 

An Aer ial Calamity 

O ~ THE day in que~tion little Harry 
wa~ detailed to hold for dear life 

Onto om of the two topmast bac k !:'uys, 
the two which abo,·e all were depended 
on to come to a comfortable tightness 
and S1.\ Y there 3S the pole reached its 
uprilihl pO:1ition. Through ,orne misun
der~tanding. 3lthougll thorou!lhly in
~tructed, this youngster let J!O ju~ t at t he 
critical moment. Pausin" momentarily at 
lhe pinnacle. the st ick continued its :lTC, 

firs t slowly, then more rallidly falli ng 
toward the white-faced an{1 helpless c:roup 

01 lIould,oe yuunlt t':.:!:nl!er1. The 1"

lIlalllilig hlp guy h~ 'l oJ!::}" com plicated 
matters by causing till.! stick to lurch 
sickenin!,ly to one SIde, and the middle 
guys, not b'::lrg grealiy counled on , were 
too slack to exercise a.ny restraint until 
the pole Wh well on its downward fliJ!ht. 
Two bidy good ~himneys to which these 
I'u)"s were fastened promptly crashed to 
the tin roof. upon which the 3ssistant 
engineer in charge of the remainins:: mid· 
die J:uy le t go the end, thinking to save 
his chimney from a similar fat e. 

Careening madly in 3 side-sweep, the 
pole knocked two of th e boys for a row 
over the edge of the roof- fortunately a 
short story to the second fl oor roof of a 
wing of the building, then shot like ;In 
arrow, amidst a jangle of ~uy wires on the 
tin. s traight through a skyli!,ht into 3 
barber shop below. Al though casualties 
could have been more numerous amon!:," 
us, perched fifty feet aho\'e, the neare,t 
approach to actual death was in that 
crowded five-chair harber shOll on a husy 
Saturday 3fternoon A final check 
showed nothing more serious than .e"eral 
cases of panic , but wireless was strictly 
taboo in that household-ves. in the 
entire neiJlhborhood. . 

ABOUT '!liE AUTHO R 
Arthur Ly nc h , a uthor o f t he r e m 

iniscent ~ eries be; inn in g in t hi$ iu ue, 
h as f oll o w ed ra dio fro m ih low ly 
bi rth to th e lo ft y pe rc h in th e 
scientific world w hic h it has now 
attai ned. Afte r seve n yea n in the 
comm e r ci " t fi e ld , he s p ent t wo yea rs 
al a n o pera to r f or th e Navy a nd fo ur 
yean as a practicin ll" " observer" a t 
h o me. H e wal one o f t he firs t to 
hear a .. a u cous " H e 11o " from the D e 
F o res t experimen ta l s ta tion in New 
York in 1909. F rom a U the~e years 
o f exp e r ience, h e w i11 unfold to am
ateu rs and " Be Ls" som e glimpses 
o f the prog re ss o f ra dio throu;h the 
eyes of o ne who lo ves the game_ 

-The Ed iton . 

H ow 10llg the ),Ia\'y and commercial 
comp:mies had maintained workable sys
tems of wireless I do not know, but I 
dearly recall t hat at this period we could 
hear a string of stations up and down the 
coast from Cape Cod to Key West. Riliht 
f3 ir distances, eh ? 

Which reminds me Ih;lt nevrr do I read 
an 3ccount puq)orlinf.; 10 chronicle the 
pro!,ress of mdio that te lls the real story 
of distances achie'·ed or that is chrono
Iligically ten per cent correct. Per these 
accounts no understandable ,h:;na!s were 
ever received more than fwe hundrecl 
miles prior 10 about 1913. I ;lm te llin::: 
you ri~hl now that in these el(lremely 
early day- we consistently copied Ke)· 
West every nh;ht in the ""inter. and later 
on in my accounts of commercial work 
on shipboard , I will tell of r e~u l ar t .... o· 
way el(chan!!e of volume~ of bu~ine;s be
tween ~ hips ;lnd s tatiOl' ~ 2.500 and .\.000 
miles apart. Furthermore. I rememher 
Dave Hei lg. my tutor prior to my entry 
into the commercial game. tel1in.lt" of the 
same rec:ular transmission of me5sa"es as 
fa r back as his shipboo.rd days on the 
Hamhurg-American South Amrrica n ship~ 
i[~ 1004·5. 

Till; Jh.lj!(lUI/C uf IIle 1I0llr 

. ;.J aw w.e used to thrill at "QI ," Wasb
IIlgton, WI th a wonderful high-toned spa rk 
-about 120 cycles !-lrill ing back a t 
" PV," our coarse-\"oiced neil:"hbor at 
League Island, now Philadelphia, Navy 
\·ard . " PV's" spark would ta ke fits of 
breakin!'. m3king noises like a big boy 
whose voice is ch3nging rather late ex
ceptlhat its normal note W3S high and the 
break was downward. Catapultinl:" up 
and down at every other letter, it must 
ha\'~ been :I "peach" to read throu!'h 
stauc. 

" PT" I remember a" Brooklyn Navy 
Yard and "PR " as Fire Island. If I 
miss Oil any of these, somebody please 
correct me. "QL'· I bdil,ve was Nor
folk's roughly spoken sign . And dear 
old " RD ," Key West-what a t riumpb 
when he would rattle in on 1500 meters 
with a spark frequency of about twenty
five cycles. In the same period was 
" BX," b ter ' ·B 5," the United Wireless 
Telephone and Telegraph Company·s sta
tion on the Bel1e\"ue Stmtford Hotel, 
Philadelphia. workin!! with "AX." Atl3n
tic City, """,Y," 42 Broodway, New York 
City, and "FS." the Plaza Hotel, New 
York City. As the United flou rished, 
more ships and stations were added until 
fl ny night our electrolytic and s ilicon de
tectors brought in a \'erit3ble beehive of 
s tations. " \VA ." ,raldorf-Astoria Hotel , 
~f;'W York City. and "DUo." Dupont 
Building, \,·jlminc:ton. Del.. were late ar
r i,'a l ~. 

The Firs t " W orld C r ie rs" 

SO.\IEWHE RE in lhis period . too, 
" CC," Cape Cod Marconi, came on 

the air-or probably we just discovered 
him then, ;lnd after that, it was press 
e\'ery night at ten o·clock. These bulle
tins. which we could h3ve read in fIVe 
minutes in the e,·en in!, paper. we would 
st ru!;,::-le fo r a good two hours. posting 
sam!' on the ki tchen door or b3ck fe nce 
alon.lrSide of Washin!'ton's weat her report 
al the same time we chan:=:ed the \\ealher 
fla!:,"s for the day. SUTc---(!vcry amateur 
in our neighborhood had a complele .>e t 
of signal fla!<S which all the laymen in the 
block marveled at. but. of course. could 
not underSland. 

HOI\" m3ny here-hold up your hands 
- who remember the thrill of that cold. 
impersonal non-synchronous spark startinlt 
promptly at ten with ... - . .. - ... -
-.-. -.-. -.-. -.-. then "To a ll 
~ rarconi ships 3nd 5t3IioIlS," fonowed by 
":-.iew York Herald (or some other paper) 
~ays-" and a shorl edi torial from some 
"\"e\\ York she!.'! and a l on~ string of 
press, the items sepa rated br the word 
"~ t op." with stock reports at the end? 
Thi~ press, we understood. was punched 
onto a tape and it'd throut;h a sendinlt 
machine twice as hath ,endinlis were iden
tical. even to allY mistakes which had 
Clept into the punchinc:. 

As J think back. however, J helieve our 
tr ig~est thrill C3ml' when we heard our 
!ir~ t SOO.cycle spark. The Navy was run· 
ning ~ome tests between the scout cruis
ers Chester and Birmingham and the land 
station at Brant Rock, i\ 13ss. We never 
he3rd Ihe cruisers. but one niRhl Shep 
and I landed " plop" on Brant Rock's ture 

I Cnll/;''''r ri (m p,/,-:r' 10 ) 

• 
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Radio Station WIP Broadcasts 
From Bottom of Atlantic 

Since radio broadcastin,lZ took th is 
country by ~torm , many ~ trange thin,lZS 
and many stran ,lZe sounds have been 
broadcast. The roar o f the mighty At
lantic's waves, the rattle of a ratt lesnake. 
the voice of an aviator hi,lZh in the 
heavens. 

And now . the marvels o f the deep sea 
have been broadcast to the ent ire world. 
On Thursday. July 3 1. at 3 p. m. and 8 
p. m. the Atlantic Cit y Control Stat ion 
of Radio Broadcast ing Stat ion WIP. of 
Gimbel Brothers, Philadelphia , b roadcast 
from the bottom of the At lantic Ocean. 

Not satisfied with the new and novel 
idea of broadcasting the surf noises of 
the mi,lZhty Atlantic, Station WIP's en!,i
neers looked for a stunt that would he 
even more thri lling. 

So a deep sea diver dropped over the 
~ide of a boat. to the floor o f the Atlantic 
Ocean. f1fty feet or so below. In h is 
divinJ( helmet. he had a speda l radio 
microphone. connected by lead cable to 
the boat and from there to the Remote 
Control Station of Stat ion WIP. on the 
Steel Pier. Atlantic City, N. J. 

c. O. Jackson . expert diver of the 
Ph iladelphia Derrick and Sal\'age Cor
porat ion. was the first man to ta lk over 
radio from the bottom of the sea. 

Throu,lZh the heavy glass windows of 
his divin,lZ suit. ;\Ir. J ohnson has seen 
many st ran,lZe and wonderful si~hts of 
under-sea life. The special microphone, 
which was attarhed inside his helmet. Cn
abled him to describe to the radio pub
lic. exactly what was goinS on at the 
bottom of the mif!hty Atlantic. 

The srran!,!e fish. and other sea crea
tures livin,lZ at the bottom of the sea were 
described. The appearance of the sub-sea 
foliage and minero l formations were 
broadcast in full detail. 

This was the fi rst time that OilY broa(l
ra5tin~ station has H'nt a microphone to 
tht' bottom of the sea . Special cable. 
waterproof and ne:o.: ibl.f'. is necess..1ry to 
connect the diver to the boat. The \'oice 
originat es from the helmet of the diver. 
thence to the boar float in!!" on the surface 
of the water above. The boat. in turn. 
i~ connected by wire tn the Remote Con
trol Station on the Steel Pier. Here the 
voice from under the ocean is amplirw<1 
many lhousand:o o f t imes, then t rans
milled over special telephone lines to the 
ma in station, located on the Gimbel 
Brothers store in Philadelphia. more than 
sixty milc'S away. 

Movie Talks On WGY 
WCY. the Schenectady broadcast ing 

stat ion, introduced a new weekly feature 
last month which is sure to be of interest 
to a ~reat majori ty of the station 's lis
teners. Quinn !'dartin o f the New York 
World deli'·ered the ti rst of a series of 
" :'Ilovie r\ot ions." l\'l r. Mart in. who has 
made a study of the movie industry for 
vea rs and has visited most of the lar~e 
st ud ios, told about the best pictures pro
duced and took his listeners hack of the 
silver sheet into the producing studios and 
explained how some of the stunt s are 
(10ne. He gives int imate pictures of some 
of the leadin,lZ fi/(ures in the motion pk
ture industry. In his fi rst talk he dis
cussed the slow but sure tendency of the 
producer to artistic production. . 

B URTON THATCHER 
has gained considerable fame and 
following fo r his method of teaching 
vocal lesson s over Slalion WLS of Chi
cago. His listening clientele consislS of 
hundreds o f men, women and children 
who have proliled by his instructions 
broadcaSI over The ai r in the past few 
mOnlhs. 

Mus ica l Rehearsal Held by 
Telephone 

One of the most unique musical per
formances in th is age of startlinl\ achie\'e
ments was accomplished when a muska l 
rehea rsal was successfu lly completed by 
means of 10n,lZ dista nce telephone. 

i\ l iss Wellman. who is one of the youn~
cst \'ocal a rtists enga~ed in conce rt work. 
1I'0s invited by Victor 5.:1udek. dirC(tor of 
the KOKA lillie Symphony Orchestra, 
to appear On· the broadcastin!,! program of 
stat ion KDK:\ and render a few musical 
numbers. i\ liss Weltman "Iadly accepted 
the invitation and a rran ,lZed to come to 
Pi ttshur!'!h before the date scheduk>d for 
her appearance for the pu rpose of rehears
in!! her numbers with the I-:D KA Little 
~ymphony Orchestra. 

A few days la ter t.1r. Saudek received a 
telephone call at the East Pillsburgh 
blOadca~tin,lZ studio from Jl. riss Wellman 
in Xew York st ot ing she would be un 
able to leave New York in lime 10r her 
rehearsa l. and so she decided that it wou ld 
he better to cancel her eng3,1ZCmenl. :'Iir. 
~audek. however. sU/(J(ested that she con
tluct the rehearsal by means of the long 
distance telephone over which they were 
ronvers in,lZ . She aJ(reed. 

The orcheSl r ~ was soon in readiness, 
and wit h the tele]lhone receiver to his ear 
l istenin~ to :'> [i55 Wellman sinAin!\,. Victor 
Saudek was able to direct th .. Li ttl .. Sym
phony Orchestra at the East Pitt sbur,lZh 
~t udio and th us conduct the rehears:J1. 
'·The Sprin ,!:: Song" from the opera "Sam
Son and Delilah" by Sa int Saens. and "Oh 
Rest in the Lord" f rom the oratorio 
·El ijah·' by l\ fende1ssohn. the two num
bers which :'I liss Wellman Sa nl( at the con
cert, were played until the orchestration 
\';as satis factory. 

Radio B rings H elp fo r Tornado
Str icken 

At the time of the appallinJ( Lorain 
IOrnado (Iisastcr ~ome weeks ago. VHiol1s 
Chic:'lgo stat ions co-operated in ma.ny 
ways toward hrin!!in" relief to the 
st rickI'll areas. 

Everyone of the local broadcastin,lZ 
~tat i ons of the city read off (e"ular an
nouncements from the Chicago Herald
Examiner. solic it ing the aid of doctors 
and nurses to aid and give medical at
tention to the ~ufrerer ... of the terrible 
storm which ~t ruck the Ohio towns. 

The vaitle of this service can never be 
compute<1, but il is a convincin;i arl;u
ment in favor of the lise of ra{lio br03(1-
c3st in~ in times of disaster and dan!:er. 
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"OUT WHERE THE TALL CORN GROWS" · 

peRSONNEL 
0/ 

RADJOPflfJNJ: 

woe 
DAVENPORT 

IOWA 

the tall corn grows" recently second i 
:· •.. C,C·:·youngsur, as radio stations are rated. 

you are sure to you i on the L 
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T HE radio broad
cast ing apl)a
rat u s installed 

at WOC, the station 
of the Palmer School 
of C hi ropract ic at 
Davenport , 1a., puts 
its faciliti es for 
broadcasting on a 
favorable fo ot i ng 
with those of the 
m 0 s t powerful sta
lions anywhere in the 
counLry. 

A Radio Station That Receives great distances. 
In three days fol

lowing the initj~l test 
of the apparatus on 
the evening of Tues· 
day, August 15th, 
1922, over two thou
sand enthusiastic re
ports we r c received 
from thi ~ t est pro
gram. These letters 
came from thirty-five 
states and from Can-

12,000 APPLAUSE 
CARDS WEEKLYl 

THE "INSIDE STORY" OF WOC 

Housed in sl)ecially fitted rooms on 
Up-E.Nu f, the roof auditorium of the 
school. are the broadcasling apparatus 
and the studio equipment, each the last 
worel in modernity. 

The studio is one of the most efficient 
in the Middle West. In the fIrst place, 
the altitude is sufficient to el iminat e st reet 
noises which might interfere I."ith perfect 
broadcasting. and secondly, there is gen
uine beauty of surroundings as wen as 
picturesqueness of fu rnishings. 

Solidly constructed is the room in 
which the ac tual broadcasting is done, 
and the studio and reception room afford 
ample accommodations for any number 
of art ists that could IJossibly be used on 
a single program. 

Pipe Organ Programs 
'l' HE installat ion in the 13 j. Palmer 

residence of the pillC organ gives an
othe r unique and unusual form of radio
phone music. The organ is one of the 
finest in the country. The ~ollsole is 
located at the cast end of the music room 
and the main organ is located in a cham · 
ber especially built for it directly over
head. 

The Echo organ 
is placed in a simi
lar chamber al tht! 
ext reme ... cst end 
of the -porch, and 
on account of its 
relative location to 
that of the main 
organ, t h c mo~t 
charming and en
Chanting effects are 
possible. 

ness of fac ilities wh ich now ch~racterizes 
WOe. The most vacillating of doubting 
Thornases must concede that the step 
taken by WOC has reacted to the satis
fa ct ion and entertainment of the school 's 
fr iends and has brought the name of Dav
enport before the count ry ~s it could be 
brought in no other w~y. 

That it has proven a boon 10 the thou
sands of receiving st~t i ons in Iowa ~nd 
surround ing states is certain. \fOC was 
planned by and manufactured under the 
supervision of the same engineers who 
startled the world in 1915 by establish
ing vocal conI act between Arlington , Va, 
and P~ris, Coton, Honolulu and San 
Diego, and who during the war cont rib
uted m~terially to radio telephonic de
velopments underl~kcn by the Army and 
Navy. 

Distance Tests H eld 

T HE Palmer School of Chiropractic 
broadcast ing station is unique in 

many respects. Designed to cover a 
region of from 100 to 150 mil('s from 
Davenport, and to deliver 500 walts of 
radio frequcncy power to the antenna 
system under ali conditions, under favor
able conditions it can be heard at very 

ada and Cuba. The 
entire United Slates had betn reached, 
with the exceptIOn of the New England 
states and th e country west of the 
Rockies. 

At the end of the fIrst month's test 
broadcastinl{, in spit e of severe summer 
weather. the remaining states had dwin
dled to three in number, with the record 
air line distance at ] .765 miles. 

Shortly aftenYard was established the 
enviable record of being heard in every 
civilized stale and province in the North 
American Continent on one singh' pro
gram. 

To obtain ideal opeT3ting conditions 
for WOC, a sllCcial suite of rooms has 
been prepared, every means having been 
taken 10 insure suitable acoustic prop(~r
ties. The chamber that houses the micro
phone and fOnTI S the headquarters for 
the speakers, vocal ists and musicians se
cured to conduct Ihe broadcast programs 
is a lIlysterlous COmp.1Tlmenl with walls 
shrouded beneath layers of draperies ;lIld 
~ floor huri"d beneat h the heaviest of car· 
pets. Constant study has proved that 10 
prevent the reflection of sound and to 
prevellt the impairment of the quality 
of I'oca l and insl rumell tal music such pre-

cautions are nee-
essary. 

\rOC ha s re· 
ceive~1 in one week 
as many as ] 2,000 
ap plau se cards 
fro m ·'listeners· 
in " within a r~dius 
of 4,000 mile s. 
A c k no w ledJ:ment 
cards, form letters, 
and circular letters 
nrc made to cover 
as much of Ihis 
work as I)ossible, 
but there arc in 
addition ~n endless 
amount of rC!"juests 
for individual 
numbers, re peat 
numbers, replies 
\0 I)olice reports, 
re(juesls by spc:lk
ers, req uests for 
nck nowlcJgmcnt , 
ctc. which rcquire 
individual aoen
tion 

WOC 

The outlay of 
money entailed by 
WOC's broadcast· 
ing service apprOl' 
imates MO,Q(X) an
nually, indicating 
the faith the own
ers of the stat ion 
have in the penna· 
nency of radio ~s a 
public necessity. 
o the r orj(aniza
lions in the coun
try arc convinced 
of the 1)lacc of 
radio in the Amer
ican scheme of 
things, and likewise 
have invested rna· 
terially, a lthough 
few have striven 
for the complete-

LITTLE L ESSONS IN BROADCASTI NG 
°llCrates 

on a 48·1 meter 
wnve length T une 
in toloighl ano! gel 
~«!Uaillted \1' i t h 
ils IJCPPY st~fI. 

George Frenger, better known to WjZ.WGY listen!.'rs as "A. F. N.," is giving 
a few hints on broadcasting to Paul Specht, while the latter is waiting for his 
orchestra to "take th e air" at the Alamac. N. Y. At the left Mlle. Sascha Beu
mont, dancer, is listening to George's warnings on how to speak to a microphone. 
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Usually it' s Ilard to 5milc in (he presence of an unrcspOl\sivc Lllicropnonc. 
But Howard I. Milholland, announcer of the Pacific Coast Scation KGO. 

likc~ to announce. He is shown above at his favorite indoor sport. 

How Would You Say 
'Good Night'? 

WHAT 'GOOD NIGHT' MEANS AT KGO 

A 5 HE left the ho~e tJf til(' Re\" ;'IfiI· 
holland ill Rood house. Illinois. 30 

years ago. how was the /toad old country 
doctor to knoll' that his cbeen' "::wod 
night" would be echoed years 'late r so 
silmiftcantly by the nell' voice he had ju-! 
ushered into the world? 

If KGO. the General Electric Pacific 
Coast Sta tio n. had then been in e;.: i ~t· 
ence, " Daddy" ) Iilholland surely would 
have preceded his SOI1 as announcer and 
broadcas t the glad news to the world . 
Being of a h umorou~ (Urn of mind. he 
perhaps imal!;ineU him~elf. megaohone in 

h.m ol . on a ;;tecp .. ,110· ... ·y rout. :Hlnounum: 
10 th e s l eepil1~ 1I'0rld . " It ' . 3. hoy l" 

The followin g Sunda.v the Rev :'IIill1ol
land blu~hed a lilt Ie (he 113S only 12 at 
the t ime) al1noul1 c il1~ to his con!:rec:;ation. 
" God has hcen !lood to me and has ~i\'en 
me a ~on: I\'e sh;l.!1 chri,ten him 'How-

d '" " . 
Howa rd \\' e i~hed 10 lXlund~ when he 

was born , ;l.l1d in le , ~ than three vear, he 
was bi~ enouc:;h to say "gooei uiahl " 
pbiol}'. When he was II . he t!radualed 
fwm the Eas tern Illinois Sta te :-':ormal 
Sc hool He then began writim: his name 

The kJagaz-tllc of III .: Hour 

"Howard I . Milholland," :lnd decide(l to 
!:o West. After sizing up the Rocky 
:'II oul11:lms in the distance, he settled in 
Dennr. engaging in the photogr;l.phic 
s upply hu~iness , 

B E:IXG married now, and with a !!"row-
IIlg sense of his responsibilities, How. 

ard I :'Ililholland is nC)(t found growing 
a mustache. "Strai!!"htaway," said "H:'II," 
when telling the story of his life re· 
cently, " I got the idea of being an imper· 
sonator. ., 

A minister's son does not always stay 
out of church activities even when he 
fails to follow his .father into the pulpit. 
So for the ne)(l few years it 's natural that 
we should learn of "H:'It" singing in \'a· 
rious churches and directing choirs 
:'I lean\lhile he also tra\'eled conSiderably 
as a reader and impersonator 

" \\'hen I first stepped before a micro, 
phone on the evelling of January 8. this 
year, at the opening of KGO," sail! 
" H:'IJ. " " I naturally felt a little nervous, 
hUl my platform experience helped a lot 
\r il h the coaching given me hy :'Ilr. 
H:l !:e r of WG\', I sal\' lhat :lflnouncin~ 
req Ui red :l technique, based upon the abil· 
ity to enunciate c1e~r1y, I also found the 
routine of announcinf; \'ery much oj[· 
ferent than the routine of platform work." 

" H:\f's" ambition is to learn how to 
say "good night." He believes that much 
of an announcer's work is so cut and dried 
Lhal he should gil'e a lot of thought to the 
way he says "good nigh!." Wilh "H1'.I" 
the phrase " good lli~ht" can mean many 
lhin{rs. If your day has been a hard one, 
" Hl\T" simply w1shes you a "good night" 
or :l "better nil:ht." Should you have 
taken a little step aside during the day, 
"good nigh t" for you means-do a little 
better tonight. If you arc p;rouchy or 
unsociable, "good night" is simply a 
fricndly sus,:l!estion which mi!:ht help 
you If you have the spirit of malice in 
your hrart , " H l\ I's" "good nieht" may 
te ll you that by kindness and love we 
fulfill our mission here. 

Or }'ou might just happen to be listen· 
in!: in on KGO for the first time, "Good 
nil!ht" thcn i~ meant to con\'ey to you 
the hope that you h;l.\·e enjoyed the pro
J.:f3m and will listen again. 

" Perhaps I take my job too seriou<;!y," 
said Howard I. :\ l llholl;l.nd " I think I 
must h:l\'e inherited a desire to pre<!,h 
from Ill)' father, And the best sermon I 
can think of is simply 'good night'," 

N. Y. Philharmonic Orchestra 
on WGY 

Durin!.: the months of July and AUJ.:ust, 
We Y gave a specbl musical treat for 
it> audiences. A series of cleven concerts 
b~ the XcII' York Philharmonic Orchestra 
and :l ~er ies of ei:;:ht conccrts by Gold
man', Ib ud were hroadcast. 

Pro~rams of hoth organiutions, the 
:'>Jew York PhilhanllO!lic Orche~tra and 
Gold!ll;l.n ·s Band. were presented in :\ew 
York, the former at I.cwisohn Stadium. 
College of the City of XCII' York. and the 
latter at The :'I(all. Central Park WGY 
wa5 connected to :-.Ie II' York bv wire and 
presented the concerts in cO·0JX:ration 
with \\' IZ. 
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Broadcasting 
From Portable 
Station to Be 
Tested to Find 
W]AZ Location 

Many Illinois C ities to Compete 
to Win Zenith Stat ion 

AN unusual occurrence took place 
when a metropolita n bro.1dcast ing 
stalion was recently disposed of by 

one of the pioneer radio corporations in 
broadcast ing, because the stat ion dom i
nated the air to such an c.~tent as to 
prevent radio list eners within its immedi· 
ate scope fr om hearing any other stations. 
IL probably began the movement of broad· 
casting stations having their uliim3te [oca· 
tion away from the thickly populated 
3reas of the country. 

This unexpected st roke of policy was 
3rmounced by the Zenith Radio Corpora
tion when it sold Stat iOn WjAZ, then 
located on the Edgewater Beach Hotel. 
Because of the uncontrollable interfer
ence caused by this station throughout 
the entire north shore of Chicago, the 
company decided to erect a new stat ion 
far enough away from the city so as to 
be no longer an interference to the three 
million of people who live in the city. 

A "Portable Test" 

On the heels of this announcement , the 
Zenith Radio Corporation was deluged 
with leUers from the Chambers of Com
merce of many of the small communities 
in the out lying districts of Chicago. Some 
letters came from places two hundred 
miles away. 

So urgent were many of the invita
t ions from these smaller towns that it 
was decided 10 conduct a series of test s to 
ascertain Ihe best locality for broadcasting 
and to de\i)rmine at the same time the 
place offering the least opportunity for 
il:terference. The best working plan 
which su ggested itself was to e recl tem
porary br03(lcasting stations in all the 
towns selected for tl..'St. For a time it 
looked as though the pbn of making tests 
would have to be ab:lfldoned because the 
a ttegdant obstacles seemed to be insu r
mountable. But after phnning ,1nd C~
perimenting in the comrany's lahoratorie~ 
a way out was discovered. 

The comp;l.ny is now building a com
plete brondcasling unit mount eu on a one
ton truck. There have been porta hie 
transmitting stat ions for code work , but 
from all available information, this is 
the first portable hroadcasting slat ion in 
history. It will be c(juiPl}Cd with" 100-
watt transmitter. It will have the unusual 
setting of a glass-enclosed truck, so thal 
the public may witnf.'~S the Ol)(!ra lion of 

!'; . ,Iol It IJ .,L.". 

EVEN THE I NDIANS HAVE THE RADlO ··BU G" 
Radio is becoming the most popular entertainment of all among the Indians 

on the reservations in Wyoming, where thousands are enca mped. The big chiefs 
and theh famBies are showing a decided preference for radio in place of the tra
ditional Indian tom-10m musk. H ere you sec two Indian chiefs "listening in" on 
a set donated by a nearby Chamber of Commerce interested in Indian welfare. 

. the station wherever it is t:lken. il wil! 
be operated entirely from storage bat· 
teries. Part of the truck equipment will 
be a motor generator for recha rging the 
batteries. The aerial will be SUj)ported 
above the t ruck by means of telescoping 
masts. Gold plated antenna wire will be 
used , as gold reduces su rface resistance 
and great ly increases efficiency in an 
mll enna of. this size. 

Arrangement s are under way with 
towns favorably d isposed to receive the 
new broadcasting sta iion. Tests will be 
arranged in each case for a deflllite night 
nnd the officials of these Illunicip •• lit ies 
will be invited to extend the greet ings of 
the ir respect ive communities to the world 
by thrmselves speaking int o the micro
phone of the portable broadcast ing 5ta-

tion. Al ready progmms with two towns 
provide for the local band taking paft in 
the broadcasting. 

To Award Prizes 
In every town prizes wilt he awarded 

for the longest distance reception. The 
da ta gathered through these tests will be 
especially valuable to radio technicians 
and engineers. For, as is generally known, 
it is impossible for radio experts, wilh 
all their theory and practice, 10 pre
determine the hroadcasting value of any 
given locality wit hout actual tes t s. 

For this series o f experiment s the Gill 
lett ers oX:-J will he used. They will be 
remembered as lhe cat! letters \h:ll played 
~o importa nt a part in the radio com
municat ion with the i\ laci\lilbn Arctic 
expedit ion. 

Strictly Personal 
i-Iarry A/dyne AllSll'ers Some Pertinenl Qllesliolls for Hadio FailS 

I. Ve(lr .1Ir. Aly~ble: 
Is jack Nelson of Stalion WGN 

married? 

-L. R. T., Des Moines, Ia. 

Yes, Lois. our good friend j ack is 
very happily marr ied. 1Ilor ... thall 
that , his romance was one of the rrrst 
to h~vr it s origin through a radio 
courtb ~i p. jack is well satisrred that 
it tlays to b roadcast. Come :tIP in, 

2. My Dcor .1Ir. AMYllc: 
Arc the " D um.an Sisters" that J 

hear on Wcdnesd~y and FridaI.' nkhts 
over K YW reaHy sisters, or have 
Ihey a$sUlrled that relatiomhip merely . 

for publicity purpos~? 
_B. R. S., St. Louis, Mo. 

You bet your sweet life they are 
sis ters, and they have a brother and 
anot her married s ister, too. We wish 
there were more of them. No trouble 
at aiL 

J. Deur Mr. ,JldYllc: 
Il ow is it lhe Jr\ll ouncer of W1.AG 

has such a high pitched voice? 
- A. B. L., San Anton io, Te x. 

We agree with you th:l t the an
nouncer of WLAG hJS ~ wornan's 
voice. The annOUllcer happe ns to he 
a woman . 0011 ' • . ~hoot. 
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Popularity Contest 
Waxes Warm 

r - POPUL ARITY- CONTESTCQUPON -- -1 
I 

Harr ), Aldyne, I 
Conlut Edi tor, I 

I RA DIO AGE, 
SOO N . Du r bo .... 51" Chica .. " . I 

I I wi. 1> ,<> cast my ""Ie for: I 

Here Are the Ten 
Leading Candidates 

1 ~1:~r':lf;::<>Yi'~ ...... :.:::::::::::::::::::::::::. : 
I Sta tion . .. .. ....•. Dale hurd. .... . . . .. . ••. I 
I Name [opticnal ) . . .. . ..•... t 
:_ Addru:~~"",,1] .....:..: ___ _ _____ _ ___ J 

By Ha r ry Aldyne 
They' re off ! The Radio F;J \'orite Popu

larit}, Contest conducted by RADIO AG E 
has rapidly accelerated in momentum 
until defin ite indication~ of interest have 
t ome in from a ll fo ur corners of the 
earth. Ind i \'idua l ~ make this contest a 
~ucce~5. all wi th the one hope of making 
an impartial lest of leadership in the 
great fie ld of the radio industry. 

I t must be particularly note<! that votes 
may be cast for anyone connected with 
the radio i ndu~try ; announce rs, indiddual 
enterta iner._. o rchestrl. manufacture r ~. 
invento r~. etc. Onc ba llot counts only 
one vote. 

T o date the choice, have been ~o widely 
scattered that it i~ hardly fa ir to say any 
group ha~ l part icullr lead. and anyone 
of fi"e hund red or ~o ~ t and, a good chance 

Xame Cfa;;"jfit3 tion \\'here Heard 
Bill Hay. . . . . . . .. . .Announcer ... . KF f..:.X-Hasting,. Nl'hr. 
Lamkin Kay. . . . . . . . . . . ... Announcer ... . . .. \\" SB-Atlanta , Ga . 
Duncan Sisters . . ........ . . . . Entertainers .... .. K Y\\"-Chica:;:o 
H u, k O'H arc 's Orchestra .... Orchestra ... . . .. . WLS-Chicago 
E. W. Tyson . ... .. . .. .. .. . . . Announcer . . \\"\\') - Detroit 
Jac k Kelson .Announcer·Entertainer .... WCi':-Chicago 
H. \\" . Arlin .. . Announcer .. .... ... ..... KDKA-E. Piw:bugh 
Karl Bonawitz . . Organist . . . . . .. .. \\"IP- Philadelphia 
Fred Smith .... . .. Announcer ...... ... ..... \\'L\\'- Cincinnat i 
Edward H. Smith ..... . ... .. Director and Player . . ... . WCY-Schenectady 

of heading the list when the (as t of a 
se r ie~ of monthl)' semi-fin al contests is 
held. 

Howe\'c r, that you may know which 
di rection the wind is blowing, there a re 
listed above the names of the fi r ~t ten 
who have a slight advant age over the 
neili. 

Cet in your votcs. and if ther.: are any 
~ugeestion s or quest ions bearing on the 
contcst. entertainer.> or broadclsting sta
tio ns in general, send your letters for the 
att ention of the Contest Editor. 

The first contest closes on September 
12. ~o that results may be announced in 
the October RADIO ACE. Get bu~}" lnd 
send in the coupon on this page NO\\' 1 

RADIO INST ALLE D I N SOCIETY SWIMM I NG POOL I' .. ",,1 , t"il , 

Ellen sWImmers like radio entertain ment between dives and crawls. H ere a group of swimmers, all members of W ash . 
ington 's "4CO," a re paying rapt a ttention to a concert from N ew York. The set is installed in the Wardman Park Pool, 
one of tne capital's most exclusive play spots. 
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For More Efficiency Try 

An Aperiodic Variometer Set 

T UN ING the grid circ~i t inductively 
by means of a variometer is nothing 
new in radio. In fact, this is prac

t ically as old as the use of the fixed in
ductance tuned by a condenser, but the 
idea has considerable merit owing to the 
fact that it is possible to establish higher 
potentials on the grid of the tube in this 
way. Thus, the incoming signal has more 
effect on the tube grid when capacity is 
lacking in this circuit than when a varia
hie condenser is used for tuning the cir
cuit to wave length Better results are 
therefore obtained. 

In the older circuits, the grid va
riometer was used as a tuning agent for 
single circuit sets or else it was used in 
connection with the standa rd type of 
tapped variocoupler where the additional 
losses introduced ra ther offset the inher
ent arlvantages of the variometer induc
tance. Used in a single circuit set, there 
was a loss of selectivity. Used with a 
standard variocoupler, the losses in the 
laps and tap switches often offset the in
creased efficiency of the variometer. 1n 
UI her words, the variometer was never 
used so that it was allowed to develop 
its full possibilities in the grid ci rcuit 

Variometer "Switched" 
After carefully goin/:: ove r this mailer 

and experimenting wil h various combi
lIatio;lIls of variometers, it was {many de
dded to make the variometer an integral 
part of the primary and seconrlary tuning 
circuits so that the variometer formed the 
secondary winding of the coupler, while a 
few turns of win; at one end of the 
"ariometer acted as an "aperiodic" pri
mary coil. No condenser was needed. 
and the full selectivity of the vario
coupler was attained wit hout losses in the 
tapped coils and rotor. The construction 
is simplici ty itself and lives up to ell: 
pl,"ctations in every way. 

By JOHN B. RATHBUN 

Applying a Variometer 
Idea to a Wizard Circuit 

H AVING progressed this far, the next 
thing was to apply the idea 10 some 

specific circuit where its full possibilities 
could be developed without complicating 
the controls. Various circuits were in
vestigated and finally it was dec ided that 
the Rathbun Wizarrl circuit offered an 
excellent opportu ni ty for the application 
when the plate citcuit was tuned by a 
second variometer. While the original 
Wizard circuit worked very well without 
the plate variometer and with direct in
ductive feed-back. yet the addition of the 
plate variometer made the set even more 

HOW TO USE RADIO AGE 
BLUEPRINTS 

The blueprinh printed in this SeC;
tion a re ao arrtlng.,d as to form a 
c;omplete unit with the explanatory 
artid.,. when d.,.ired by Ihe reader. 
For .,xa mpl." th., center . heel con
ailling of pag el 3 1, 32, 33 and 34 
contain. two blueprints and Iwo 
p a gel a bout the Baby H.,terody ne. 
Ju.t follow Ihi. four-pa ge . he.,1 at 
th., center and yo u will have a com
plete . eetion to follow whe n you 
make the Baby Het. Likewi.e Ihe 
• .,cond center . h eet, which alao can 
be followed a. one unil, ia devoted 
to the ap.,riodic variomeler .e l. The 
blueprinla for thi . hookup ar., on 
page. 30 and 3 5 , a nd t he artiel., on 
page. 29 and 36. 

Blueprints app.,ar ing in future i._ 
aue. will be arranged in the lame 
m a nner. -The Edilora. 

• 
selective than. be for(' and grral!y in
creased the signa! st rength. Regenerat ion 
is more easily controlled without accurate 
filament current adjustment , and by the 
combined effects of the feed-bac k coil 
and the tuned plate circuit , a condition 
of resonance is marc accurately ap
pnJ.'l.chcd in bot h circuits and the im
pedance of the ci rcuit can be made morc 
nearly the theoret ical zero necessa ry for 
the establishment of maximum vo1tage~. 

In Fig. I on page 30 we ~holV a picture 
circuit ~ the set called the "Aperiodic 
Variometer Set" with the two variom('tns 
used fo r the grid and the plate respec
th·ely. For maximum results and for 
loud speaker oPerat ion at fair distances. 
one stal'e of audio :lmpliflcation has 
been added permanently which Ili\'es an 
excellent two-tube set with ~reat \'o!ume 
and a \'ery consirlerable range. Of course, 
the detector tube can be us('d alone or 
else another sta~e of audio amplirlcation 
call be.added. but for the best rcsults for 
a I'h·c lI invcstment , 1 believe that the cir
cuit is al its best the way that it is shown 
in the figur('S. It is cerlain that the addi
t ion of radio frequeucy steps only slightly 
increases its ran~ and that the eX[X'IN.! 
and trouble of adding the radIO st~gcs is 
not justified by the slight increasc in per
formanr e. 

Va ri ome ler as Secondary Coil 
In Fig. !. page 30, - is Ihe grid va 

riometcr mark('d (V1) which is used for 
tuning the set to wave lellJ.>1h. this 
variometer aning as the secondary cir
cuit coil of a two-circuit receivrr. At the 
k ft is the aperiodic prilliary coil (L) COII

~ istiJlg oi about 25 turns of No. 26 
D. S. C. wire wound on a fOllr-inch diam
eter hakelit e or cardboard tube. In ad
dH ioll 10 acting as the primary of the 

(Coll/ilillCd PII Pil t;(' 36 ) 

Blueprints for the Aperiodic Variomete r Set on Pages 30 and 35. 
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Radio Age Offers 

An Improved Baby Heterodyne 

O
WI:-':C tu the enthusiastic reception 
whic h I; rcelcd the fir~t single IUi>c 
·' Itaoy Ile\~rod)'ne·' puhli~hel l in 

Ihl· February i~ue of R oIl)lO Ac t.., it was 
Ihoughl advisable IU make furt her expe ri · 
menls with t h i ~ ci rcu it \\"ith :I view to 
impruving its stabil ity amI reducing i l~ 
rather c ritical adju~tl\]enl. The re~u lt 01 
this investi/-:alion i ~ thc . Baby Heleru· 
d~n(' II ,'· wh ich is a marked a,l\·lll(e over 
Ihe older circuit in a number uf re~pec t s 

There have IJot:en no radical chlnge" in 
Ihe principles, but small refmements made 
here and there which will make Ihe ~e L 
t'a~ie r 10 handlc and much mure com· 
pact. T huse of yuu whu arc fam iliar with 
the or il; inal ci rcuit will quick ly noll" the 
changes Ihal have been m:lIJe uy cunsult
inK the schemalic u iagram in Fig. 3, and 
Ihe wirin/-: diagram layuut of Fig. I, ",huwn 
in the arlual RoIUIO Acr. blueprinl S in this 
i~" ue. 

For l he assbtance ul our readers who 
a re nOI familiar wil h convent ional circuil 
diagr:lms, wc have shown Ihe wiring dia· 
cram in piclure form in Fig. 1, where all 
the apparatus is drawn ou l in detai l. 
This is further n~s i stcd by the isolllt"tric 
l'it:\1 of Fi ll. 2, which shuws Ihe in ~L a ll n· 
lion of Ihe aplJ:lralo S in it s prul)cr re la· 
t ive pu~itiun s , together with ~uch uf Ihe 
lI iring t hat can be ~een from the back of 
the panel. All o f Ihe pa rts in the three 
i ll u~t ralion~ arc give ll t he stme letll'rs 
:.nd figu h ~o Ihat tht' paris ca n easily 
be traced fru m one urawing 10 Ihe otherb. 
The schematic drawing uf Fig. 3 is for 
the u~e of Ihe mure ath-anced stuuent ~ 
'I hu ..... ish 10 See clearly the functioninll 
of the circuil, and 10 whum a drawing 01 
Ihis SOri means more Ihan Ihe i~omctrir 
and p icture cl ia" roms. The i~omelrit i ~ 
u~eful fur t he Jayo ut of parh, but iu mak · 
inl! Ihe a(II'al· lI'iriug connecliuns .... e 
;·dvi!e Ihe u~e of either Fig. I or Io"il!. 3. 

.\' a furthe r hdp. l hese diagrams arc 
IJrinled a!> rea l blueprints 10 aitllhe " fa n~·' 
II hen ac tually working on the set. 

h .... ith thc uld cinuit, Wl' sli ll usc t he 
aper iudic type of cuupler Ill -I.2 ) which 
has proved ~o ~leC li \"e and effcctive, b UI 
10 (onrern- Space and ~iml)l ify connec
lions, Ihc osdllalor (uil 0 .3) has heen 
\\ound di reclly on Ihe same tube wil h t hl· 
primary and !Ot'condary coils. In Ihe uld 
circuil the o~dllalur cuil and feed· ilalk 
we re wou nd un 0 ~eparate form which 
~lI"e Ihe hel!i llLlero, considerab\· trouble 
when il (ame 10 makinl: Ihe winliinj( 
On Ihe jJ rei'{'ut winding (LI ) is l hc pri · 
mar)', (Ll) i ~ the sC(tmdary and ( 1.3) i. 
l he combined oscillator pickul I and feed · 
back cuil. The ~colldary ( 1.2 ) is tuned 
to wal·e- length by the vcrnier \'oriab le con· 
denser {C I f and is t ht: only wave leni,:t h 
ae rial coni rol u!>Cu. 

By JOHN B. RATHBUN 

A New 'Baby Het' that 
Has Proved to Be One 
of Yem's Most Stable 
and Sens iclve Receivers 

tan unly be Irieu by e'>'j)(:rimellt in t he 
ci rcuil u. ed, for the uuit s adopled'may 
or may nut require this part . 

Variome ter Less Critical 

AFTER m och e"Jll"TimenLal wurk cun
du(leu un plaIt' imluctances, I C3me 

10 the cunclusiun Ih:u ~ 1·3riumeter (\1.\1 
w:!s les!> cri tic:!1 and g:l\"e belttr cont rol 
uf t he oscillatiuns Ih:!n t he cunut-lbU 
tuned iml>etlanCl" used in t he fi!'li l circu il. 
The va r;orneltr gi'·l'S mure latitude in 

t he cuib bcin!l: scpam".:U by Ihe ubtances Ihe range uf .... aVe IcnJ(l hs Ihan Ihe former 
~huwn in Ihc cuil uelail uf Fil(. I. The honcycumb coil allu Ihere is 11"ss ten
diamdcr of t he lube is 3 inches and the dl"llcy towa rd Whistling than before. A 
lenglh is about 5 inches, either a cardno:!rd very small fixed condenser t "-4 ) is (on · 
or Bakelite tube being allowtd. The nected aaoss Ihe variomete r and l"stab
windings are dry wound Wilhoul shellac, lishes t he osci llations necessary ro r Ihis 
paraffin or ol her encrgy-absurbinll mate· ty!:IC of circuit. Wilh Ihl" apparatus used 
ria ls. T l"n turns :Ire- used for t he p rimary in t he e-xperimenla l uut fi t, a conUenSl' r 
t Ll ), ()() turns for t he secondary ( 1.2 ), of 0.0001 mf. cap.:lcity was found suffi
anu 25 lurns for Ihe osci llal or I)ickup cient, although 0.000 25 mf. might l>e r
t ( 3). It should be rl"me-mbered thai th l: furm beller wilh some classes of I'ariom· 
number uf lums on the secondary ~ L1i el eT'S. Any ~l3ndard moltled IYI>e o r sel f
is somewhal affectetl by the lenllt h of the supporting windinl( Iype of ,·ariometer 
al·ria l and thai t his number uf turns is lan be used at (VA l, but we do not rec
correct only fur aerials running fru llI SO om mend wouden v:l riometeTS as they ~t'l . 
10 60 feet in lengl h. Lunger aerials dom have sufflcienl inductance for Ihis 
rcquire fewer turns, sllOrler aer i ~l s relwire pu rpOo:.e. 
Illore lurns, bUI for the 1I:I1111hs ~ i ,·ell the Some imprlll'emeni Glll be hal! when 
~el will easily tune wilhin t he o rdinary 11-:.4) is Imide a va riabl(' instead of :I 

h~o.1(kasting limit s. fixed rondenser , bUI of course Ihis 
!n ma kinl; collneniuns of Ihe con· incl udes Ihe expensc and COlfl lJlicat ion o f 

tlenSl! r (ei) WI! must eonlll:ct Ihe ~tator t il(' circui t al a very lillie increase in 
or Mat iuna ry plaIt'S ( 5 1) 10 the .... ire lSI effectiveness. [n t his lUI: an 11 plnte 
Il hich runs 10 lhe gr id of the tube and 0.00025 mf. variable contlenSt: r is sufli· 
·'C" batlery. and the rolor or movinll: cie-nl for Ihe purpose. However, a fixed 
p lates must be connected 10 the lil1e ( 12). condenser wit] IJI!rfo rm very nicdy, con
This is necessary 10 avoid the e(fen s o f ~eTl' i nJ! space and simplifying tun inJ!. 
hudy capac ity. Performance is ,·cry much At ( KJ) i~ a 0.006 mf. fixed bypa~ 
improved and stabi lized by the addiliull condcnser whirlt is vcry effect ive in 51a
(If Ihe (,xcci cundensc r ( KI ) uf 0,002 Illf bililing the circu it ontl in reducing the 
.a pacit y which Cuililcel :;- lhe I(Tid r<'l urn H:sislann' lu Ihe ra.:lio frequency curn·nt 
lille to Ihe p rimary by lapadl y effec1. in Ihe 1!lnle cirCLl il. A~ain. it forms a 
This a l ~o reduces body Cal)'1cily or thl· Cal)acious feeu·ba ck from the plate 10 
1~ llden(y toward hody lapacity. t he grid .... hich maler ially incn:a~es the 

One o f Iht' mosl imporiam improve- range and signa l strenglh of Ihe l ircuit . 
menl !> i, Ihe ose uf Ihe hia~ing or '·r " By uamining Fi~ . J iI- \\'i ll be ~en thai 
balle l)" IJlaced in the J(riJ ci rcui t \\ ilh ,Olne plate energy jJassc~ 10 the primary 
its negati le pule (-) to Ihe I!rid of Ihrough ( K I) ami Ihere fure a ids sharp 
the tube. With hard amplifier IUlws thi ~ tun ing in the I)\nlt' circuil. The phones 
i nfTe:tsc~ t he sen~itivity and un IUl.al sta · I I' ll ) arc t'lted .... ilh th l' 0.001 m f. bypa5l! 
\Ions greatly increa!>es Ihe signal ~lrenSl h tundenser (KS) which u~ua lJ y j,. of \·alue 
It is a sub~titule for Ihe more u~ual I!riu in obtaininK d ear rccciltion. 
..:undeme r and grid lea k, and Ihe grid For the IlCSI Tt:sults hard aml)l ify ;ng 
lea k and grid leak cOIllI l'lIse!" can h(' used lubes musl he used Stlfh as Ihe UV20 IA , 
d cour$C if preferred, By maint llining (".lO lA. UVI QO or ('200, I)Clcc\or IUhes uf 
Ihe grid at a fJxed negative pull·nl ia l. t he the lj V2CO Iypt, cannot he u~ed, and th!, 
Iuhc \\urb on the mo~1 3'J"(\fIlal!eUuS \\"011 or \\'1)1 2 do nOI give vcry guod 
poill t in it b characterist ic curvc and in ~('je<:lh'il)" or am pliflcatiun. Ab a ru lt:. a 
most all cases will I!il'e far heller resulls 1); • .5 volt " U"' hallery is Ihe be~t, ah huui!h 
t ha n t he usual conden~er and lc3k .-\ I)() volu fall hr usell wil h a lillie i ncrea~e 
thTl't! cell. 4.5 volt flashlight o r SlanJa rd in \"olume. With 45 \"ult~ un the plale 
·'e" hallery i" used .... ilh plate \·oltall:l's we do nOI i!CI Ille pruper ~ignal sl rCIlI:th. 
o f frum bi.S 10110 vult!.., hUI "il h lu .... er \\ hilt' with \)() volt~ we lIeneraJly get noise 

If' ballery ,"oit a"es the "ohalle of t he and disturtiun. 1 he vultage of t he flla· 
", ." batle n · is (orreslJUntJinllly reduced , nlenl bailer)" "AU and I he re~ i~la lll C o f 

Wi ndin gs Without Shella c The hypass CUlldell~e r I K 2J is advisab le Ihe rheost:!t ( R ) of COU!'lie depend UpOli 

ALL COILS are \Iound in the ~ame in ~om e ca~es. while it does no j.:uud in the type u f tub(' u~ed. 
tlire{ t iun 'vith :\0. 26 D. !' C IIi-I' nlher!' Thl' nen'ssily for Ihi ~ ComlclIsrr f CIII:I;IIII I'I/ flIl /loll': 14) 

Blueprint s of th e "Baby-Hct" on Two Pal!c:-, Fnll owi n!! , 
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An Improved Baby 
Heterodyne 

(("(JIllilllll'lI from piI,;e 3 1) 

Notes on Controls 
'T'l-IE.R Earl' t 11"0 I ullin!; (anI rol~, the 

\'ariahlc condcn,ocr l e i ) and the vari
IInlCIC'r 1\'1\), hOlh of which arc vcr v 
"hal!) al1.1 somewha t critic;!]. This mC:1.11s 
lhal hOlh (olllrois ~hould be of the ,·cr-
1lU', lypt' . particl1larly te l ) , since the 
I~\ler hrings in or drop~ a ~13tiO Il (0111 -
IJlI' tcly on 3 vcry fell' di\"is ions of the <li3 1 
Condenser (n ) is a 23 p!:nc. (0.0005 
mI. l variahle condenser oj the ve rnie r 
type. and prcfc~ah ly ~houJd be of the 
~o ca lled "low loss" varie t\'. The vari
OIl1Cl '~r t V .. \ ) ca n h,: t he s'pec ial vernier 
type of variomClcr now found on the 
ma l kct or else it can he made into a 
\'('Tllicr typr hy the ad{iilion of Ihe small 
knohs which act on the edge of the dial. 
Care ful adjustment i~ needed at this 
I'oin t. 

Filament comrol is a lso of the gre:llcst 
importancc and rcquires a rheostat which 
can be closely adjusted. With the proper 
rheostat t he t uhc ca n he kepi righl on 
the edge of the "spilling point" where the 
amplilication is at a m:uimum. One of 
t hc most importam features of this cir
l li it is ils ahility to 1I"0rk without. distor
tiol1 when the tube is being pu,hcd hard, 
but to develop Ihis properly re(lui res accu
ratc (om rol 0 the fillHllent current. 

This receiving SCI will a~scmhle nicely 
,_n a i- inch ;'( H-il1ch x :J.'\Il- inch Imnel as 
~hown b\' (E) in lilt' isomctric view of 
Fi:! . 2. 'rhe p.l.nel shouhl he of the hard 
ruhher or hakelitc type and is fa stened 
tv t he ha~ebOil rt! ( D) h\" wood :.crews 
I\ hich I'a~~ through the panel and :ltlach 
to the front edge of the haseooard. The 
unh wire cOllllections carried b\' the main 
rallel arc the phone h iml ing Post~ (P i ) 
and ( p2 ). 

\11 hattery bindin~ posts and the posts 
ior the con l1 ect iun of Ihe aerial anrl 
!!round wires arc "hack connected"; that 
I ~ , arc ct'lrriCfI hy the hard ruhber or 
hakelite term inal strillS (Hl -IU) located 
I t' ar I he rrar edge of I he ba~ehO:I rd. Thi~ 
;' Iranl!cment dQ('s away with the unsightly 
II ire" and conncct ions thai are a lll"avs in 
dcw in tht front of a front connccled 
land The tcrm inal Slr i p~ arc ahoul 1 r ~ 
ir (he~ wide and ~ or 1-;" inch thick , 
«ntt are ra ised above the haseboard so 
jl::!t the hottom screws of t he l)uS1S do 
(,Qt come into contad wit h t.he wood h;he 
loard. 

. Careful ;)lIcntion should loe 1);Iid 10 
Ihe wir ing :11)(1 wirill~ conOl;ct ion.... _\11 
joints should bt' carefully ~o l dered where 
I'o~~ i b l e. and at point~ where connections 
are marIe 10 hinding post~ sulner lu!!." 
~hou ld he used 10 insure good cunlaCI 
Ord inary :\0. 1:J tinned sl"Juarc bu~ wire 
b hest for the [lurpo!<C as it is st iff (-nll'l l!h 
to hold its shape and i ~ ea"y 10 .,oltkr. 
While the wire ~hou lfl he covered I".'ith 
' [lal!hell i at points when: one wife p;l.~~e ;' 
OVN anothe r, it is had praclice to (O\'er 
Ihe whole length of lhe \\"i"c as t hi ~ in _ 
c rea~es thl' cap,1city without ~ U r ~("pond
illl:!ly imfea~ il1l:! th" in-u';lIioJl rc i tance . 

Io...: OCKET~ a rc of prime importa tlCe in 
l.J the s uccess ful operation of a receking 
sel and not enough attention is gi\'cn to 
this point hy t he al'crage OOilder. The 
hest bakeli te socket s arc nonc too good 
for t hi.;. joh, for lIe must he sure that 
t ht' rc b no le,lkin!! of t he precious encrgy 
ix'twcen the sockct sprin~$ :lud pron!:s. 
"ud again there must he no ullnCcess:.HV 
lI' si- tan(e hctween tht' p rongs of the 
tuhe and the springs. The cheap "t ar 
paper' sockets made of soft compositiolls 
nrc act ually fairly good conductors for 
radio freqllency currellI s and ~enera lly 
lca k enolll:h current to cOll~ide rably 
reduCl' the range and signal " trell!:th_ 
Some ~ockets I have ksted leak more 
c urren t than a 0.5 grid leak, and wilen the 
luhes werc placcd in Iht'sc so(ket~ no grid 
leak was nccessary. H owcver, t his is a 
mighty expensive means of doing away 
wit h a grid leak and most ccrtainly is not 
recommended. 

In huying sockets. see t hat thc spring~ 
arc sti ff a nd that thcy make the p roper 
contact with Ihe prongs of the tuhrs. A 
.socket may carry t he fil3ment currcnt so 
th:ll thc filament lights, but th is is no 
guarantec t hat the grid prong COn\-CY5 thc 
radio impulse to Ihe grid of thc tulle or 
t hat the p late prong is mak ing sunlcicnt 
contact to close Ihc plate ci rcuit. There 
have becn all sorts o f \\'oe at t his point 
and tulles and hook ups have been unjuslly 
Jccused for what is prope rly the fault 
of t he socket. 

Mcfore wirin,,: up the set. Irst each jJiece 
of al)p.lratus sepnrately so t hat you will 
nol have to dismant le the whole thing 
laler on in oruer 10 remol'e some fault" 
memhrr. Scrape off t he s prings in the 
soc ket to a hrighl s urface and thrll in~ert 
a tube to make surc that thc ~prings arc 
making uniform contact wit h the tube 
h'Gs before you ~c r c\\' the socket down to 
t hc haschoard. If the lubes arc makin~ 
proper contact , the springs will all move 
I\hcn the t uhe is pulled in and out. 

Secondly, test out thc coils ( L l-L2 -L3) 
to determine whether t here arc al1\' 
broken wires or open circuits in Ihe coils. 
Vcry o ft ell a wire is broken in windin!:, 
or Ihe end of the wire does not make 
perfect electrical lontact at Ihe connec
t ion ~crews, It is nui easy to oce a h~oken 
\\ ire. as it is covered hv insu lation; hence 
Ihe onlv surt' je ~t is to connect the coil. 
~ Oallc-ry :tI !d the phones all ill ser ic~. 
If thl'. dreuit is pedect. lhcrc wi ll be a 
~harp click evcn- time Ihe circuil is closed. 
If there is t'O rlOiH' when the hatlery is 
connected, t hell tIl!' lI'irc is broken or 
Ihere is a poor conncction at ~ome point. 

Hoth ballcries shoulcl he tested :11 fre 
(IUent inter\'al ~, particular allentioll heing 
paid to Jhe " [\" ' ballcry. We can ~enCr
all \" 1(·11 whet her the "'A" lmlteTv b wurk
ins by t he way it lights up Ihe fi'ament. 
hUI the " B" b:lltery require~ a volt meier. 
\ 'ullmctcrs for I(·stin~ " B" hallcrir. ~ can 
he oblainl'.ll ;11 il vcr\" reasonabk pricc 
ami are the onll' in;urance al(ainH th,
c]r:al " 11 " Intterirs th:lt so often arc Ihe 
.au'e of trouhle. Ju.'! Ihe other d~y 1 
\\as called in 10 service a ~tuhhorn set 
which would not OflCratc ahol'l:' 3 whiSf)('r_ 
and fO"Jnd that th,' " 11"' haltery which 
~hould ha\"(~ applied 00 volts on t hc plate 

'J'ht:. IIIagazill t of Ihl' 110u , 

only developed 16 1'011 5 " hen the I'ult· 
mcter was applied. The UI\-Ilcr "a" louo 
in his condemnation of tlte ~et IIntil he 
<all" where t he trouhle lay, 

V ACU Ui\1 t uhes of the prhc'lll day art 
rusheo t hr ough the fad ury :I( ~lIe h 

a rale thaI t hey arc not properly tt,~tc, 1 

a nd hene,· arl: 3 "ource of trollhk \I hell 
lie ha\"c 110 means of m:lkil11; a pruprr 
lest Whl:rcI'er po~~i bh· . it i ~ a I(uud plan 
to make a tria l uf \ he tuhe in a ~et i hjt 
you knOll" is in j)rOI>er oper :l.l in~ unltr, 
Try it in a friend's sel an(1 eOO1IIilTt' it 
wit h the tube lhal he is u,il1l(. 

Xext , (onncct a ( ouple of dry n'lI~ in 
~e rir.s and ( Ollnect t he end \\'ire ~ to the 
lerminJ ls of tne \ 'ar ia hle CUnUClbl"Ts. 1 f 
the sparks flY when \"ou turn Ihe ro tor 
in the d:lrk, it i~ su[flcicnl ""itienLc that 
t he (ondcuser b ShOTt circuit ed. This. if 
done hcfore tht' condens('T is mounted in 
place. ma.y save you from hu rning uut a 
tube_ and at the least will save ,'ou a lot 
of trouhle in t he future. The ,ixcd COII
dcn~er s should be testtd in t he same way, 
touchi ng the haltery lerminals at cach 
end of the conuetlser ter minals. If ,·ou 
sec a spllrk, throw the ~ondenscr aw-ay; 
it is short c ircuited. Unfortunately. a 
nxed conden~er may hl!\,C only a panial 
short circuit lhat is sufficient to cause 
trouble hut not conductive cnough to 
show a spark. This is not casil\' d i.-cov
ered i' il huut lhe prOI)er insLrumenls and 
th" amateur is not u~ua ll \" ahl" 10 ddt-r-
minc Ihe fault . -

After going o\"e r all uf the j)art~ in t hi , 
Il ay before they a r(' screwed into placc 
nnd wired up, we will save ourselves a 
lot of trou1>lr, The variometeT, like t he 
coils, shuuld b(' lestcII for open circo its, 
duc to broken \\'irc~ a nd loose conta(IS 
at the rOlOr. T he rheo .. tat , houl<1 abo 
he tested for uIJl"Il circu ih ami also t6 
see if the contJ(\ ftllger touches the wire 
coil at all I)()inl s with c(lual lension or 
l}fcssure. i\ l uch t rouble is hnd with rheo
SlatS Ihat " rlill off cent/!r." ~inee the fmger 
wi ll nUl make (ontacl at certain points 
rlnd will opcn (he circuit or dim the tuhe, 

II is generally easier to hook up (he 
filament circuil il rSI_ thar is, conncct a ll 
wires of thc fllamellt and "A" hattery 
10 Ihe rheostal and sockt' t hdort anyt hin~ 
else is Iione. Then we catl follow up with 
the plate circuil . ami Ilwn t Ill' lunin!: eir
( \liL 

In case the cireu i! tllue ~ brhad or (he 
ntCCSsall' selecti" it" i~ llllt ohlaintd, re
vcrsI' t h-~ ill-rial alld ground cmltlect ions 
at (d ) an(1 (d. If Ihe variumcter seems 
to have no effect un Ihe control of the c ir
cuil , H' \'('rse the counccliuns of the coil 
l l.3) at the conncct ioll, (b) and Ie). 

If t he circuil dOl'!. lout tUIlC down 10 low 
( !lough \\'a\'e l enl;t h ~_ remove a f"w turns 
Tlf wire on (LZ)_ If it docs Jlot reach 
Lhe hi.c:her wave k'lll4l hs, a few lurns can 
he addell to ( L 2). 

I "Baby II r!('rodYIl f' Nuln," ,vlI/uil/illl:. 
d/ls;{'rrs 10 quest iolls N'W/fdinx 1[,. Ril/fl
blUl'S firsl "Buby /l rt" hookup will III: 
pl/h'i,IIIPI! ill Or/of);'r R/l I)IQ Ar.~:.) 
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An Aperiodic 
Variometer Set 

for Efficiency 
(C(III/ill/ltd frOIll pIJ(C 29) 

circuit. the (oil t L) also acts as the 
tick ler or feed-back coil which induces 
audilional impulses inlo the secondary 
by connections with the plate circuit. 
The tube of ( L) is f3 stened to the side 
ui 1I standard molded \'ar iometer in any 
'\3)' that may be convenient with the in
~t rumcnt used. The distance between the 
coil and variomell:r i ~ not critical and 
can be made as shown. Any type of 
molded or honeycomb \'ariometer can be 
used. but a wooden variometer is not 

, u ~ uall)' practical owing to the great c1ear
ll nce space ordinarily found between the 
rotor and stator of the wooden variom
c lefS. 

AT ( \12) we ha"1" the ~tandard pialI' 
"ariometer used for controlling reo 

/ieneration and for varying the inductance 
of the plate circuit. This ca n also be 
lI ny standard type of molded or honey
comb variometer but usually Ihe induc
lance value must he I!;reater than can be 
atta ined with the ordinary wooden va
riomeler. \'ery frequently the inductance 
of wooden va riometeu is so low that they 
ha\'e absolutely no df«t on the regen
erat ion when turned in any di rection, and 
t hi~ fact is emphasized for the benefit 
of those of our readers who may attempt 
the buildin g of the circuil with this type 
of \'a riometl'r. The IUnin!!" is exceedingly 
sharp and fairly critical so that the addi
t ion of a "Tiny Turn" vernier button to 
the dials of the \'a riometers will be of 
importance, or any other type of geared 
\-ernier adjustment which can be con· 
"enient ly attached to the dials. 

.-\t (KI) we ha ve the usual type of 
~ritl condenser with a capacit)' of from 

.0.00025 to 0.0005 mr. the former value 
u~ua lJy proving best for th.:: LlV201A and 
l"nQ9 tube~. Tube (TI ) is the detector 
luhe which is cont rolled by the filament 
rheostal t RI). Of course muimum re
~ults are obtained with the power tubes 
"perated by a storaFte battery such as the 
I \'20IA, but very good results can 31so 
he obtai netl by the small dry cell tube 
known as the UV I QQ. The WD II and 
\\" 0 12 are nOI so select ive hut can be 
u,ed if Ihe other tube~ are not pract ica l 
under the !1iven ol,erating condi tions. The 
;,oft detector tubes such as the t;V200 
" ill not give a~ much volume on strOM! 
"ignflls a$ the lJV20lA or the UVIQO for 
Ihe rca <on that we ca nnot caTTy such hiJ(h 
jJlatl' voltages on the soft cletector tubes. 

Distortion Eliminated 
A~ shown in the diagram, 45 volts are 

u,etl on the tkteclor tube (TI ) and Q() 

\'OllS on the audio amplifier tube (T2 ). 
T his gives the maximum results \\ithout 
di~tort ion when the lJV20 lA and t;\'IQO 
3re u~ed. U~ing a higher voltage on the 
(I!'lector tube (TI ) gi\'f's :I somewhat 
j:!rcau:r sienal strengl h on local ~tal ionj; 
but it al~o intrOOlJ('es unde~irable tube 

noises and distortion LO\\er voltage~ 
than those specified naturally give weaker 
~ i gna l s. and the weaker voltal!"cs on the 
plate also reduce the selectivity of the 
circuit. 

The grid leak CGL) is of the pencil 
mark or other "ariable leak. Its value is 
10 be adjusted until the signab are strong
est and clearest. If the re~islan(e is too 
hi!:h, then there will be noises and the 
reception will have a whiney tone. If 
the resistance is 100 low. then too much 
radio frequency cu rrent will be bypassed 
~Hltl the sigllal strength will be reduced. 
The proper value for anyone tube can 
only be tried by di r«t experiment, 

r rHE aerial connection at (AKT ) to-
gether with the ground (Gl\'D) and 

battery connections are placed at the rear 
of the sel. thus allowing a ll wires to en ter 
the rear of the cabinet 3nd improve. the 
appea rance of the rece iver. The binding 
posts at the rear are mounted on two strips 
of bakelite or hard rubber about , " to 
I ~" wide and about 3/16" thick. The 
strips a re raised above the surface of the 

USE THE ORIGINAL 
RADIO AGE 
BLUEPRINTS 

On Paces 30 and 35 
to M ake This 

Aperiodic Variometer Set. 

Another Group of Unrivaled 
Blueprints in October RADI O AGE. 

bottom hoard, SO that no metal pans or 
wires will come into contact with the 
wood. This construction is clearly 
~hown in both Fig. I and Fig.. 3, page 35. 
the laller bein,!:" the isometric view of 
t he set . 

Audio Amplification 
For aid in picking up distant stations 

at good volume and for loud speaker 
operation on local and at moderate dis
tances. one stal!;e of audio freque ncy am
plification has been added. Stat ions 200 
miles away have been picked up with 
gOOfI volume on the loud speaker with 
the single amlllifyin~ stage, and 10(al 
comes in wit h terr ific volume. 1n fa ct. 
local stations can be had on the loud 
5peaker with the dde<tOr tube (TI ) 
alone, but as will be clIl'iained. it is con· 
sidert't.l desirable to ha\'e the detector 
and the amplifier connected in one per
manent unit. 

A rl\'e-to-one ratio aud io frequency 
transformer is shown at (A FT). The 
prim3Ty of thc transformer is connected 
at the posls (PI antI ( B) to the detector 
circuit at the output wires (e) and (f). 

Th!' !'Ccondary of tbe transformer is at 
(G) and ( F). allfl i ~ connected into the 
circuit of the amplifier tube (T2). A 
three cell. 4.5 volt "e" battery is con
nected in the ~rid circuit of the amplifier 
tube for biasin~ the t:rid 3nU is of great 
a istance in clearing up the recept ion and 
for obtaininc: maximum amplification. In 
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a ll cases. the negative (- ) terminal of the 
"C" hattery should go to the grid (G) of 
the tube, so thai the grid will receh'l! a 
nega t ive charb'C or bias. The output or 
plate ( P) of the tube I T2) goes to the 
phones or loud ~peaker PH). 

10 laying out this circuit. it was COn
sidered advisable 10 omit the usual jack 
between the de tector tube and amplifyin/Z 
stage, both on the score of simplicit)' and 
effect ive operation. While both tubes 
must be used 3t all times with the present 
lIrrangement, yet it has certain advan
tages wh ich are lacking when intermediate 
jacks are installed . For example, there are 
no losses or noises dLie to imperfect con
tacts in the jacks, and, further, as the 
audio stage is a lways in circuit , there is 
no danger of detuning a distant stalion 
when the audio stage is plugged in. When 
a jack is installed after the detector, and 
when one picks up a faint signal. it 
often happens th3t this station is lost 
when a stage or two of audio is plugged 
in at the jacks. 

1n this arra ngement, th is cannot hap
pen. and when the re<eption becomes too 
strong, we ha\'e merely to turn down the 
rheosta ts. 

DeFo..rest Films Sound and 
Action Miles Apart 

Dr. Lee DeForest. inventOr of the 
Audion, which makes possible radio broad
casting and receivinj:. as well as talking 
motion pictures, has just achieved another 
triumph. He has invenled a long-distance 
synchroniz i n~ device by whirh tWO cam
eras, one photographing sound and the 
ot her ac t ion, may be opera ted simul. 
taneously, and the resultant product 
afterwards amal,23mated in perfect syn
chronization. 

The Democratic :-;ational Convention 
in Madison Square Garden in New York 
City afforded the opportunity for Doctor 
DeForest to test OUI his new invention, 
A re~la{ion motiOn picture camera was 
st L up in :'Iladison Square Garden, where 
the wild scenes of the convention were 
photographed. At the same time a De
"orest Phonofilm camera was in action in 
the studio of lJoctor DeForest on EaSt 
Forty-eighth Street. These two camera~ 
were connected by radio. the one in tht;: 
(;arden photogr:lph in.ll Ihe action 3nd the 
une in the studio the sound. From the 
two negatives thus produced. positive 
prints were made which contain hoth the 
sound and the action. The result was a 
photographic reproduction of the conven
tion that is absolutely startlinl!" in its 
real ism. 

The possibilities of this lalest invention 
of Doctor B eFores! are almost incom· 
prf'hensible. As an iIIustr3tion. a II real 
naval batt le miJ.!ht be foughl off the 
Pacific Coast. with a news reel photova
pher on the spo\. He would communicate 
with DeForest lit his studio in New York, 
for instance. lind announce that fllct 
Then he would proceed wi th photograph_ 
ine- the action of the battle. while in New 
York the sounds of the cannonading 
would be recorder!, in perfect synchroni
~ation with the photographed ac tion, and 
Ihe two amah:-amllled laler. on a stanJanl 
motion picture film . 
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E IGHT oi the largest radio manufacturing corpora~ 
tions in the United States were named recenth' as 
defendants in a complaint filed Ly the Fe(ieral 

Trade COlllmiss ion, charging the use of "unfair methods 
of competition in com merce in violatioll of Federal Act." 

The complaint alleges that the defendants ha\'e CO!ll ~ 

bined and conspired to create a monopoly in the ma\1U
facture, purchase and sale of radio devices and apparatus 
and other electrical articles, An attempt to monopolize 
domestic and trans-oceanic radio comrlll111ication and 
broadcast ing is also charged, 

The Government's charges are the natural outcome of 
the recent trend in the progress of radio, Little manu
factu rers haye been squeezed out of business, while the 
big co rporations continue to absorb their weaker com
petitors and take over as mally radio p,,1.tents a:; they 
can buy, 

If such wholesale absorption continues, rad io will 
soon be in the tentacles of a one-man corporation oper
ating only for profit and wi th no regard for the cOlllmon 
good . The Government of the United States has shown 
wise fores ight ill il1\'estigating these alleged attemptS at 
monopoly and to nip in the bud any effort to take r:'ldio 
out of the hands of the independent lrroallcaste r , listene" 
and m:HIU fact urer, 

Of course the e ight dcfend:'lnts (vill rcply and deny the 
charges. ]Jul their alleged unfair activ it ic'~ ha\'e at least 
heen restricted by the buttdog watchfulne:;s of the 
P'ederal Trade Corn mission, 

Regardless of who these corporations arc, tlrey are 
alternpting to control the radio industry. as' big corpora
tions witt, H they buy up a lt the patents of any import
ance, it is easy to foresee what wi!1 happen to the small 
but efficient manufacturer whose produtts are now the 
pride of the "al\io indu st ry and whose in vcnt ions are 
helping to <ie\'elop radio so rapirlty, :'Ifonopoly of radio 
patent:; witt (!rive independent incentive to the wall. 
Radio will bccome stabilized to the point of stagnarr"'y 

The Federal Trade Commission's complilint also 
charges a ttempted monopoly over domest ic and trans
oceanic broadcasting, Here the listener is affected, If 
broadcasting is monolXllized. you can illlag-ine the kind 
of cut-and-dried, politica l programs that will be serverl 
to the listening public in the not too dis tant future, T he 
listeners will tire o f censored prograt1l~ and interest will 
drop off as a result. 

The amateur operator will also be affecte<\. li e will 
be restricted because his dC\'ices arc corrtrollcd hy the 
big corporat ions, The corporation:; will tell him just 
what he can clo and what he mu ~t Ilot do, Dorne~tic 
broadcasting. both ill cO(le and programs, will become a 
joke and the toy of a mercenary t ru:;t. 

'Phe foregoing example:; of what mi{/hl happen (10 not 
mean they 'Wr'll happen. In fact. the (;ovcrtuncn t\ action 
indefinitely forestalls any chance thc!>e corporation;. mig-hI 
ha\'e ha(1 to fu rther their alleged Illonopoli;; tic id(,,'\'., But 
this action !o;hou l(1 arouse the listeners , the amateurs ;;11(1 
the indepcmlent !Jro,1.dcasters all<1 manufacturers til such 
a stage of enthu siastic prutest that ally plan:; for a 
"Radio T rust" will disappear before ther <Ire well 
under wa\', 

Here i; a chaneI.' for the amateur~ to 
render .mother ser\lice like that which 
their fi g-ht gainst the propo.~ed radio tax 

get blls), anll 
characterize(l 

The life of 
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the amateur and the small hroadcaster is at stake, It 
will be a fight extending over a period o f years , and 
upon it will tlcpend whether radio is to continue to be 
a public uti lity fo r public gooll or just another means 
fo r personal publ icity, 

A CO NVICT in a ]\[ iddle West ern state penitentiary 
wrotc to a storage battcry dcalcr in his home town 

and asked for a second-hand radio battery to attach to a 
retei\'er that he had built ami set up in his cell. H e paid 
for it out of his meager earnings of a dotlar and a half 
a 1110nt!r, sared durillg the fOllr years of his ilTlprison~ 
men!. The eon\'ict relate(1 his life as a shut-in and how 
tire little radio set brought him hi s first touch with the 
out side world, He told how the set had cheere(1 him 
and buil t ho\X': in hi~ heart that he wi tl be able 10 live 
a straigh t Ii fe when his release comes, It wa s a human 
letter and touched the heart o f the balterr dealer, who 
decided to send the com'iet a br:.md !lew battery instead 
of a second-hand one, nut hefore doing so he asked 
the warden of thc penitentiary for his COI1"en1. The 
warden refusel\' explaining that " radio within pri:;on 
walls has IlOt yet been put through the expcrimental 
stage." So the corn'itt (I idn 't get his b..t1er}' and tht: 
world heyond has been cruelty cut o ff , \Ve believe radio 
in the future will do morc than erHl!ess preaching, hu!ly~ 
ing and solitary confinement to reform prisoller ~ ill our 
jilils, That warden wou l(1 have been doing a public 
:;en 'ice toward redllcing criminal tendencies i f he had 
not ol1ly perrrritted that one convict to have hi ~ radio 
set, but lIa(1 ordered sets installed in every eel!. Some 
(lay we hope :;uch a liher:\l and humane measnre will be 
takcn uy forw'lrd-looking s tates, 

R AD IO FANS like nothing bctte r than to make their 
0\\,11 set.s and be assure!1 ,hat they are ll1akrng Ihcm 

correctly, Thc ehief fault wit h thousands' of home
made radio sets is tlrat they are the result of wholesale 
gucsswork and not of tareful following of specified 
plans, hi printing (our pages o f real blueprints in thi s 
and succeedi ng ' i "sue~, r~ , \Dl 0 AGE belie\'es it is help
ing the cxa .. perated radio ian to gct down to a working 
hasis and build his scts rigltl, The buil<ling ~eason is 
abuut to :;tar!. amI there i ~ no better insurance for S Il C~ 
ces.s ful reception than eiear , accurate anrl authentic hlue
print s for working drawing'S, The hlueprints irr this 
issue a rc th(' In:;t word in r:cliahility-as are the hook
ll ]>S liley pOrln1.), 

W E NOT I ~ with intere~ t that a group of manu factur
er~ ha~ organized a l\.adio i\lanu facturcrs ' I \ ~soda

tioll for thl' genera) il11pi'o\'ement and stnbilization of the 
rnll in il1du~ ! n'. This i ~ Oil Iv another illlli catioll that the 
h i~ men ill radio aye r-ealii ing- that the bcst 'ieL~ and 
acccs~orics ca ll be ll1ade O!II\ In' inlii\'idtl;)1 incenti \'e and 
Hot by tire hired tal (: llt ()f 'g- ra'~ pirr.r.: corporatiolls, Thc 
men who mnke up thc I~adi() Manufacturer:; ' A~soe iation 
art leader:-. in their r e~pc{'l ; \'e radio FIelds amI they know 
that thcir nlrrtunl co-operntinrl wil! l1l ;'l ke r;'l(lio ~aie f()r 
the listener, the amateur al1(l tht ilHlcperl(lent broafieaste r 
who walll~ to gil 'e Ihe public what it wallt:'-llot wlnl 
the hmadca:;ter wants, 
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You Cannot Afford to Miss the Priceless 
Hookup Ideas In the 'Annual' 

T he profound technica l probl ems to be en 
countered in the st udy of Radio arc all \'cry 
inte resti ng to the expert. 1)111 the great major
ity of "falls" afC vita ll y COllccrued in the 
building of simple sets that really wil l work 
and produce effective results. 

To su pply this demand for practical, si m
ple and efficie nt selS, RA D IQ AGE compi led 
T il E RADIO AGE A)J!\'UA L for 192·l in 
the belief that it contains morc rc;Ll help and 
meaty material than any ot her book on this 
su bject ever publish ed. 

TIIOUSAI\'DS have been sold at $ 1 each 
since they WCfC fi rst o/i'ercd to fans ear ly this 
year. T he supply is rapidly becom in g ex
h::I.tL SICd, so we arc lllak1l1g' this las t appea l to 
the failS to order th eir ANNUA L now if th ey 
have not already done so. 

Full of Hookups That Are 
Guaranteed to Work! 

here! 
This Coupon, Pinned to a 

Dollar Bill, 
Will Bring 

to You by 

the ANNUAL 
Return Mail! 

(U b y C heck , Add 51' fo r El:chanse.) 

RADIO J\(~ I~, Inc., 500 N. Dearborn St., Chkago, III. 
Gentlemen: At tached find One Dollar($ I ) for which 

kindly fOr>\llrd nu' by return mail one cory of RADIO 
AGE AN~IJAL FOR 1924. If not sali<died ",j lh it 
I will return it 10 you wilhin thret' days a nd )'Qu will 
refund my moner. 

:.lame .................. .................•....... 

Addre~s .. .•....... , ................ , .......... . . 

City ..........•....... . Sla le ........... . 

This Book Is Endorsed by 
Expert and Novice Alike 

T he principa l articl e::; arc il lus trated wilh 
the well-know n RAD10 \ GE isoillet r ic draw
in gs, r~ p\l tcd by coull1 1e"s experts as the 
c1care"t constr uction diag rams ever pu t 011 the 
markel .. 

Thc const rl1ction of cvery s tandard sC't a nd 
es<;cn tial accessories is described ill detail in 
the ANNU.\L. Each tlllle l' and each acces
sory was built in the R.\D10 AG E labora
lodes and tested and pro\'ed before it waS 

awarded space in the A:-JNUA L. 

YOII C3u llOt afford to be wit hollt thi s won
derful radio "guide hook." Send ),ol1r dolla r 
IQ(lay for Ih is gold -m ine of radi o ideas. 

A Few o f the Features 
Simple C.nta l S~t 
Lon r DiU"" • ., C.ysta l Set 
Your F i ... . Tul,.c S.,t 
E.l. R.,n. " 
Ka .,lman Tu"~. 
C.imes In"" .... D uple" 
Two Stalre Amplifier 
Ba by He t<:t"ody ... I 
One Tube Loop A .... laI 
W ave Trap. F,lt .... a nd 

El,minator 
Load,n , Coil. 
T, . n. lorm<:t"1 
Ba lte . y Char,er 

Re;na, t1 
H aynu 
H o"wood 
Cockadey 
Neut rodyne 
J·Cir • .,,, Tune . 
Super.Heterodyne 
Slm"l., Radio F.eq\!ency 
0 \ .... A udiO" • 
R..-nhlaom 
P ... h _pun Am"l, fi.,.. 
Portable Relna rl1 
W ."" Mete .. 
T wo_CI . c.,l t C.ystal 

Cover View or 
120·Pal;e 
A nnual. 
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Lack of Vision Prevents Germany From Taking 
Her Place in Radio Progress 

B ERLIN:-lf the visitor to Germany 
were to judge by the number of 
aer ials seen nbove the roofs of 

dwell ings, he would make the error of 
assuming that popular use of radio receiv
ing sets in the republic was in a nourishing 
$tate. I t should interest every American 
lover of radio and every American offici nl 
who has to deal with regulation of radio 
transmission nnd reception t.o read (he 
following facts about "the collapse of 
popular radio in Gennany after a few 
months of feveris h enthusiasm. By ob
serving the errors other governments and 
peoples have made in connect ion with 
radio development, the United States 
may avoid comm itt ing simila r disastrous 
mistakes. 

One reason for the astonishing decline 
in home radio aCI ivit ies in Germany is 
perhaps to be fou nd in the fact that 
Germany fai led to perceive the vast 
poss ibilit ies in the new ;ITt , either as 
a social factor or as a richly profitable 
industry, until tong after the people of 
the United States had made great strides 
toward developing :lI\d stahilizing radio. 

Radio a "Toy" 
An American in Berlin told me that 

no longer than a year ago he was re
quested by New York people to inquire 
as to the possibility of obtaining twenty 
thousand complete radio sets from Ger
man manufact urers. The Berlin inler
ests to whom the American carr ied this 
proposal greeLed it WiLh derision. 

"Why! " Lhey exclaimed. " lhe Gem)an 
people are a serious minded l>eople. They 
would not consider going so extensively 
into the business of producing such a 
toy as the radio set." 

THAT ended the negot iat ions. Since 
tnen the sallie German manufacturers 

have seen the light and are desperately 
trying to make up for l o~ t time and 
neglected opport unities. 

With characterist ic :llertness ill fi nd· 
ing markNS abroad for German product". 
the manufacturers there are constantly 
pushing OUI into new fields, offerill£ 
credits and prices thaI sometimes arc 
the despair of compel itors III other 
-:ountries. One import ant radio ma nu
fac turing concern in Germany is doing 
an ey.tensive husiness and there are scores 

By FREDERICK A. SMITH 

of smaller establishments thaI a rc cap
able of Ilroducing equipment in quan
t it ies. But Ihe facl rema ins that Ger
many has not heen :lble to make (he 
sa me p·opular success with home radio 
thal has been achieved in the United 
St:lIes. England also has far out- raced 
Germany in the development of r:ldio in 
and for the home. 

RADIO TRAVELOGS 
Fre d erie k A. S mith , e ditor of 

RAD IO AGE and author ' of the 

/ 

se des on fore ign 
r a d i 0 bel;nninll 
in this issu e, has 
jus t complete d a 
tour of e ; II h t 
Europea n coun
tries ob se r v in g 
radio conditions 
and practices. He 
was correspond
e nt on the Wes t 
Front durin II th e 

:;"J."'. World W .. r for 
hcd~,i<l, 1\ S",il ~ the ChicaBo T r ib-

Une and fl e w into 
Be rlin a few days a h er the armist ice 
in 1918. On relurning to th e Ame r . 
ican I;n ... h e fi le d a s in !:" le cablegram 
of 17,000 word, which WI ... publish e d 
in all th e leading p a pers o f the 
Unite d States. Th ese experience s 
.,quip him with the a bility to t ra vel 
intellii;cn t ly and acc urate ly o b s e rve 
condition •. 

After looking over lhe sit unt ion in 
Germany. 1 would say that the a lmost 
Lragic susp!: llsion of radio interest lI mong 
lhe people is due to the followin g condi · 
tions. some of which a rc being corrected : 

The Causes 
Limita tion of adjustment of re

ceiving ..cIs 10 iOO meter wa\'c 
lenj:! th . 

f ailure of German manufac turers 
to standardi~e sl:Hldud pa rt s ~uch 
as bulhs, sockets, head phones ' and 
plugs. Fans who sought (0 replace 
l)arts in their sets had great diffi cul ty 
in finding part s that would fit their 
sets. 

Programs of an unS:ll isfaclory 
characte r. 

Ta.\"cs imposed on manufact urers. 
dealers and users of sets. 

Sale of infer ior lubes and in
sufficient product ion of tubes. 
Gemlan broadcast ing, manufacturers 

and use of receiving sets are under super
vision of the Reichs Telegraf. which cor
responds to the Post Office sUI>ervision 
in England ami to t he Depart ment of 
the rnte rior supervision in the United 
Sta tes. Bu( the paternalism of the Ger· 
man government 's att itude is in st riking 
contrast to the ra ther libera l methods 
employed by the American authorities. 
So far as radio is concerned. the Ger. 
man government officials attempted to do 
ail lhe thinking for the people who mighL 
be interested in rarlin. Tn the erui it 
was the people who did the thinking 
and the govern ment is now left with a 
deiJa Led bubble on its hands. 

One of the restr ictions placed upon 
radio operation in the German hOllies 
was thaL which prohibited the use of 
circui ts which might reradiate. The 
wisdom of lIny a rbitrary exclusion of a 
radio circui t may well be doubted al any 
time. I n a case where an apparent ly 
flouri shing home industry fell afoul of 
evil times, such exclusion must be con
sidered as significant as a possible con
I ribuLing cause of the collapse of radio 
interest. 

In the ne.n place, lhe manu factu rers 
of radio sets in Germn ny were for
bidden to make all)' sets that would 
pick up broadcnstil1J; 011 other than Lhe 
iOO meter wave lengths. The mnnu fac
t urer wa" Coml)ellcd LO suhmit a sample 
of the set he proposeci to produce. 

r-rl-1E main te legraph offire exami ned 
the set and either npproved or con_ 

demner! it_ 'In rase the set met with 
the approv:l! of the tele,l:rlll)h offrce, the 
manufact urer was permitted to make 
sets, alwa}'$ with the provis ion tha l each 
set should be sca led hy the J;o\'ernmen~ 
all tl have upon the seal the ini tials, 
" R. T . \''' For each set thus made .he 
ma nuiact urer _ was compelled to I>:ty 
seven marks (about $1.75) LO lhe Reich .. 
Telegraf. On J une I of this year lhis 
tux was reouced to thrc!: and one·half 
marks J~r set. It is ueces<ary to stamp 
each lube I) roduced hy n German manu
fact urer and (0 pay a government fee of 
one-half a mark for producing it It 
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~hould be remembered Ihal the mark 
mcntio::cu herein is the new German 
mark \\hich appears to have i\ stabilized 
value of about twenty-five (cnts in 
American money. 

fact ories which maul.' bulb sets had 
to pay 2,500 marks 10 the government. 

Reta il deniers in radio sets anti equip
ment formerly paid 800 marks to the 
government each year. It is interC'Sting 
to note that 30:1 mark! of this sum was 
for the privilege gr.mlcd to th l' dealer 
to demonstrate receiving sets for eus
tOlnC h who came \0 his shop_ The \otal 
lax on retail dealers has now been re
duced \0 30 mark!> each mom h. 

All Sets Taxed 
Now for the lax on the broadcast 

listener. 11 appears thai the burden 
placed upon the Germ,m radio 10\"('( was 
sufficient without adding a fmancial 
weight to it; but Germany insisted that 
the u.er of a set should pay 60 marks 
per yea r as a pellalty for enjoying 0) 
tho:.C progrnms which might be available 
on the 700 meter wave length. This tax 
included the modest crystal set as well 
as the more expensive tube sets. 

Th(' lax on the listener· in produced 
much the same silu:l.t ion thai Enghmd 
faced when it soul!ht to make the re
ceiving set owner pay a fee. Thousands 
upon thous:mds of users of sets ignored 
the tax and went on their way trying to 
make radio function without benelit of 
legal ri~hts. The German ~o\·ernment 
,·e ry sternly catled altention to these de
linquencics and serious punishment was 
prescribed fo r those who evaded the tax. 
But the radio ran~ aPllarem ly fel t that 
the government"s radio bark was worse 
than ils bite and the tax evasion con
tinued placidly. Nobody went to jail. 

IL was then decided to reduce the fcc 
10 only two marks the month. Immedi
ately there was a ~ubstantia l increase in 
the number of I>crmils applied for . 
\Yhereas only 20,000 fans had declared 
themselves as such under the hi~her tax 
and ohtained the ostensibly necessary 
government permission to use a set, one 
hundred thousand pcrso:ls in Berlin alone 
now have govem ment license 10 " Iisten 
in." Seven per cent of the proceeds of all 
these t3}[CS was and is devoted \0 assist
ing the rHlancing of bro.'\dcasting from 
the I'arious public stalions in Ge rmany. 
This method of aiding broadcasters is 
followed in England anu the- situation 
there will be described in anot her article 
of this se ries. 

E nthusiasm Grows 
'T'JlE rush for receiving sets was 

enormous. The indust ry had had no 
chance to den'lop norma,ly or e fl"ect il'ely 
and there was a consequent rush of manu
fact urers into the business of making sets 
end parts. There was ab50lu LcJy no uni
form ity of sile of p.:u15 and the con
fu sion of the ran who wanted to replace 
any accessory of his oUlfit may be 
imagined. He rushed fr om shop to shop 
iI , pursuit of tubes that would fit the 
peculiar sockets in his set, or \\·enL fever
ishly about looking fo r plugs that would 
fit the holes in his panel, :\13terial was 
put on the market by inex\X'rienced manu
facturers who fell rar short of excellent 
production. There was a famine in bulbs 
and r3dio folk s know how aggr31'at ing it 
is 10 have a set fo r which no tubes are 
available, 

Depile all these difficul t ies. fans boughl 
outfn s at prices ranging from 400 to 600 
marks. German enthusiasts al fi rst were 
not 3ware of the fact IhM crystal sets 
could be used and when they leamed 
th:1I this inexpensive form of radio fun 
had been withheld from them. wit h the 
consequent necessity of paying good 
sums for tube set s, many of them com
plained that they had been imposed 
upon . 

In addition to all this the requirelllent 
that all set s should be scaled by Ihe 
go\·ernment and kept scaled caused con
fusion. If a fan wanted to open his 
cabinet to re l)lace a worthless tube or 
other part he was fo rced 10 break the 
seal. Then who was to replace the seal? 

Rroadc3sl ing stations were apparently 
unable to meet the va ried tastes of Ger
man listeners-in. Many wanted jazz 
music instead of classic numbers. and 
vice versa. The merest suggest ion of 
political flavor in a broadcast talk causcQ 
a whirlwind of protest from fans through· 
QUt the republic. And then there was 
the monotony of that iOO meter wave 
length. This restriction made it impos-

The ,'[aga=illc of Ihe 1I0llr 

sible for the Germans to pick up the 
st at ions thai migll l have entenained them 
from England, France, Holland and 
other ad jacent countries. 

Radio Suffers Set Back 
Then along came mort ~e rious li nan· 

cial diffICulties in the Ge rman business 
\Iorld. In :\ Iarch of this year the radio 
business suffered a violent slump. :\Iany 
manufactu rers went out of business and 
sets that formerly had sold for 300 marks 
arc now being offered at 100 marks, and 
this price is not a suffte ;ent temptat ion 
to keep the fan in the game. German 
landlords appeared 10 hal'c a strong ob
ject ion to the erection of aerials on roofs 
and Ihis led to legal complications, many 
~u ils having been brought by radio 
enthu~ias t s and by landlords. 

I found r3dio manufacturers and 
dealers in Germany somewhat doubtful 
of the IlOssibility of bringing the indus
try back to a flouri shing condition. But 

!""f' I fo rmed the opinion th3t it 
will not be long before the 
~overnment and the business 
interests will fmd a readjust
ment of conditions that will yet 

... 

.... I)ut radio hack on the mall in 
music-lovin,:: Germany. 1 pre
dict lh.3t Berlin one day will be 
one of the great radio centers, 

1". 
just as it is now one of the 
most important capitals of the 
rontinent , 

When the day comes that a ll 
the world will be linked in a 
chain of radio stat ions and all 
peoples will be aerial neighbors, 

_ i\ is to be hoped Ihat Germany 
will have solved her radio 
difftcult ies and be a part of Ihe 
great international game whose 

.,.... brilliant fu tu re we in the 
United Sta tes 50 cOllfidently 
ant icipate. 

-

"u",·".,v, ... 

There is no estim:lIe available of Lhe 
number of sets in U!.C in Germany at 
the present lime. Radio in the home \1;a5 
f orb!dden hy the government up to 
October 3, 1923. There was a small 
exporling business and a few am3teurs 
were trying out circuits of their own 
production in seCTN. On Octobe r J the 
government 3nnounced I hal use of home 
radio sets would be permitted. It was 
rondly hoped that a revenue could be 
obtained from the cnthu~ i3SUC members 
of the radio fratemit )' that h3d refused 
to be ~uJlpresscd by a frowning govern
ment. The fIrst broadcasting station was 
e~tab l ishcd in Berl in . p racticall y fmanced 
by the government. 

GER MAN BROADCASTING STATION READY SOO N 
Thc largest broadcasting station in Germany is shown in the picture. II is 

located at Konigswu5terhau scn aod is !o be .used, when completed, fo r b~oadcast
ing as well as code pu rposes. lt~ radIUS ~1t1 be 4,000 meters. The entne plant 
will operate on three 350 H , p , Dlcst:! engmes. 
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T he J//aterial appcarillg IIIlder the title "Pickup.! and Hf)()kllps by Our R eaders" 
ill RADIO AGE, i.s COlltributed by Ollr readers. I t is a departmellt whercifl Ollr 
readers exchange views all variDlU cirClii/s (I/Jd the cOlIstmct;oll alld operation 
t hereof. M ally times alIT readers disagree all teelil/icai POill ts, alld it should be Ullder
st ood t llat R ADIO AGE is lIOt respolISible for tile views prne flted IlCrcili by COJl

'ri blltors, but pl/blishes t he letters alld drowings merely O.f a 111CmI.J of permitting 
t ile failS to kl101U what the otlier fe llow is d.oillg allii tllillking. 

Y OU remember the way old WDAP 
used to come on \.he air? All you 
old t imer Dial T wisters do. I'm 

sure. They used to have a wonderful 
song that made you jerk your shoulders 
and s wa y when J ack Nelson san g 
"WDA P." Here·s a little parody on his 
song that opens up this month's Pickups 
Section: 

H ello f olm, 
Are YOll Oil 
T o the good old Pickups Pa ge? 
If YOII h aven' t lIm ed i ll, 
Y ou've 1IIissed a bet; 
I/'s til e best ill RADIO AGE. 
N ow I dOIl' t kl/Ow where YOll 
H appen t o be, 
Bllt there's aile lfljllif SlIre 
That is easy t o see: 
Th e COlitribllliolls 5Il0PPY, 
W ill mak e YOII happy 
As a radw bll g should be. 

CHORU S 
Oil, YOII of/gM t o read. tilt Jetters, 
And the diagrams so clear .. 
Leanl what Ihe bilKS are doillg, 
Th ol/g ft Mey lille both for al/d . Il eaT; 
N ow if YOII wallt t o be a member 
Of this Dial Twister Toge, 
Y ou've got t o learn 10 lune, 50 
Y ou'll get a bl. /tOl I SOOll 
From 

- T he E ditor of Ule Pickups Page. 

CO NTRIBUT ORS 
J. H. Far,nah~ A. J . Suo~ J . J. n .... y p. Edward Ch~l'man 

DIAL T W I STERS 
Na me . Address Circ"it 

RaJph MeU .. n ....• . • . . ... ZS K'I\I: St ...... t. P .. ttstown. P a . ...•..•...•• . •.... .•.. Re'en .... ati ... e 
Ray H &ho . .. . .....•••.... lS17 Chrstnut S t r eet , Milwaukee, Wi •..... . ........ .. Three Circuit 
P . L. H arltl etl ..•..•.••. 316 H enderson A ven ue , Taml>" , F la .. .. Sinl:"le Cir cui t ES C r~e7 
Rober t M. H,1II • ••.. • . .•. 14 6Z Belle Aven ue, Lakftwood, Ohio ...... . .. ... Ultra·Aud ion 
Clair McCormick .. . .•.. . • E "., .... Mich .. ..•. . .•. . .. .... . .•. . . •.. . .. •••... . Crosley Tnrdyn 
F rartklln T routman •...••. lI JO-I <:-t". Aven"". Cle ... eland, Oh io.. .. . ... ..Sin , le CIrculi 

J. H . F"argnahr, of 3074 Olive Streel. 
SI. Louis. l\-{o .. says that he is just 
"osc illating'· with info rmation Oil a new 
transformer for a neut rodyne receiver 
that he thin ks is the stuff to neutralize 
easily. The following tells the story: 

RADIO AGE, 
Gentlemen: 
Experienci ll ~ quite a bit of diffi

culty in neutra lizinfl; a neutrodyne 
receiver, I hit upon Quite an idea. 
which, while it gives complete mag
netic coupling between prima ry and 
secondary, it magneticaHy isolates 
each t ransformer. which in lurn pre
vents magnetic coupling bel ween RF 
tra nsformers, and also saves consid-

crable space behind the panel in 
~horten ing leads. . 

Tn this "doughnut trallsfonn~r" 
the wire to be used for the primary 
and secondary is wrapped with felt 
in addition to double covered insu · 
la tion ( to get around the inter· turn 
capaci ty effects) in such a manner 
tila t the dosed magnet ic. path is run 
direcUy through the center of the 
core. Th is doughnut core (having 
pract ically the same permeabili ty as 
air) is used as a form only, and any 
other non-magnetic material would 
do just as well . as it serves only to 
guide the t ra nsformer windings. It 
should have an insidt: diameter. just 
rOUllhly one·third of the outside 
diameter. 

'--?-, 
.'------'1 .. ' : -,~",' ,: 

1 IY , ~ ~ : 
J,;...~ -4_B _'---~_ 

,F IGURE ONe" 

, ... n , '" .t) 
The primary is wound on the 

"doughnut" core ( threading each 
turn through the hole in the dough
nut) in such a manner that one or 
more complete layers are obtained. 
Fract ional layers unbalance the mag· 
netic field and defeat the ori ginal 
purpose of the transformer. 

A thin lnyer of felt is wound on 
coveri ng the prima ry. and the seroll 
dary is then wound. care beinll taken 
to obt3in complete layers in the 
same mannf'T a~ the primary. 

71(£ I<WtVo.w~~ 

FI6-ClRE FrVIl 
WJM:J/Nu Pili" 
~LlQRV. 

p 

Five holes are dri ll ed in the lid of 
a melal box (obtained in 010-1 any 
dru~ store) in order to bring ou t the 
t ransformrr leads and the neutnil
izing tap. (Note- If a st rai j::hl RF 
t ransformer is made in this fa shion, 
Ihe neutra lizing lup can be om itted. 
This would mak<: only four lcads
( 11'0 primary and two sccoll(l:\ ry.) 
Holes are dri lled in the hot tom of 
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the metal box so that the unit mOlY 
be fastened to the end plate of the 
tuninjZ condenser. The bOil om and 
sides are lined with felt (be gener
ous) and the transformer windinb.'S 
are put int o place. 

The boxes shou ld not be con
nected together. nor should they be 
grounded. The tube may be mounted 
direc tly behind this metal box-con
denser unit , and much space may be 
saved in this manner. 

In dosing, 1 sincerely hope that 
this little suggestion may help some 
of the fellow DT's out of the neu
tralizing troubles. 

:\Iost oscillatingly you rs, 

39 i4 Olive Sl.. 
SI. Louis. :'.10. 

J. H . FARG(\"AHR. 

You have no doubt seen shielded 
transformers before- but nearly all of 
Ihem were of the fiXe!] type. We don't 
know how the abol'e idea works out. but 
it certainly looks good. and we' re giving 
it to you just as our St. Louis friend 
gave it to us. If any of the readers of 
this department try it out. lei us know 
how it works out. Th!! sketches sub· 
mitted by the (ontributor are jZiven in 
Figures I , 2. J. 4 and 5. 

Old readers of RADIO TOPI CS and 
those readers of RAD IO AGE who are 
interested in reflex stunts wi ll like this 
ne:.:t contribution. RADIO TOPICS 
readers will recall that Tri-Coil circuit. 
and R,\ DIO AGE addicts have in mind 
the Su re- Fire circuit. The f ollowin~ is 
;1 cont ribution that can be applie!\ to 
t'iI hl'T of them: 

RADIO AGE. 
Cent lemen: 

Juot a few Iin(!s in appreciation of 
a good radio magazine 3ml e'lua lly 
~ood hook-ups. 

I tryout all of the refle:.; layGut~ , 
:,;: rene!!: i~ my hobby. I huih the 
Sure-Fire rdle:.: as ~holl"n in the J une 
number and had \"ery :::000 results 
wi th it. I then rebuilt it in accord
ance with some ideas Ih:11 I had and 
incren~crl the volume considerably, 
lI'ithoul any sacrifi ce of selectivity, 

although ] suppose ;\If. Robbins 
\\"ould not approve. 

I endos<: hook· up as mod ified. 
You will nole that I am not pa rtia l 
to potentiometers or the untuned 
primary. 

] ha~ve also built the tuned im
pedance retlex OIS shown in the July 
number and had !;ood results with 
that hook-up also, and then I modi
fied it to better advantage. ] 
enclose modified hook-up of that 
circuit. 

Values for fi:.:ed condensers are 
not givcn bec3use they are de
pendent on transformers and other 
apparatus used. and values are best 
determined by experiment. 

On hook-up No. 1 11 .005 :'I fFD 
was used across the phones, while 

.17O)ZS 

Qut of this circuit if possible, as 
tbey are "lossers." 

Yours I'ery t ruly, 

US Laurel Ave., 
Bridgeport, Conn. 
July 19, 1914. 

A. J. SECOR. 

This is just the type of letter and re
pori we are looking for ; conc ise and to 
the point with a report of results, type 
of apparatus and modifications used. 
Some of the experimenters who read this 
department might. use :'IIr. Secor's form 
of giving the results with various cir
cuit s. Your suggestions are certa inly ap
preciated. and we'll bet they will make 
a good many reRex fans change wires in 
their receivers. 

And now we've /:ot to devote some 
space to our friend. J. J . Drey. of Iron 
River , :'Iliehi.l!an; who still continues to 
be flooded wi th mail. Evidently there is 
some quest ion as to how he winds his 
(oils. and he has kindly consented to tell 
the many Twisters just how he does it. 
Right here I might ask the fellows to be 
a little judicious about asking other Dial 
Twisters fo r information. Remember 
~ome of them are busy men; they have 
other things to do. and while they would 
be ::; Iad 10 help you out, they really have 
to devote some attention to private inter
ests. If you reallx //Illst OIsk questions of 
these generous radio men, make your 
questions to the point; ask only whilt you 
really need. 

RADIO AGE. 
Gentlemen: 

In your June issue of RADIO 
AGE: you have published my hook· 

,~--.ftR!lro • F 

WL 
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for No.2 a .00\5 was used. 
The R. F. T. in Xo. I is a T ri

Coil type 9. 
The I'ariomeler in .No. 2 is a 

Ra ven. • 
The variable condenser in both 

hook-ups is of brass milled and 
turned from the solid block. (l used 
to be II tool-maker). 

I can get WJZ and \\'OR on a 
table ta lker with both of these 
hook·ups. 

Once more, keep potent iometers 

-- FIGlIRE SEVeN" 
A .B1177E".Qy ~ODfnGO WRG'-

rlli'F RG"Ft.FJ( 
".Si!'".!' .NNF; 1924- !!NU£ FDq 

,"""".:I"rRI/("n{)NAl. OErA/t.S 

up. as I hal'e found. through experi . 
ment , to !!il'e except ionally good 
results and throu~h my e."tperimcnls 
I have found the correct winding of 
a coil, that covers the general broad
casting waves, II'hich is submilted in 
the sketch. To dat e I have reeeh'ed 
many leiters requesting further in
formation on the winding of the coil. 
You neglected to state the number 
of wire. I t should be a 24 or 26 sin· 
~!e cover col\on . Either one I'lill do, 
hut louder and clearer signals r have 
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fo und better with number 24 gauge. 
There seems to be also a misun

derstanding by the Reinartz fans in 
regard to the windi ng of the coil. J 
am herewith submitlin~ to you a new 
sketch clearly illustrating the num
bers on the taps. Will you kindly 
publish this as clearly as possible to 
enlighten numerous Reinartz fans. 
I am a very busy man with store 
dut ies and have not the time to an
swer each one personolly in detail, 
but will always welcome any informa
tion. should one be in difficulty re
g.uding lhe hook-up. 

The instruct ions for widening the 
coil are as follows: Procure nn ordi
nary spider frame wh ich may be 
purchased Ot any radio shop. It has 
a wooden center of about t ~~ or 2 
inches in diameter, with 17 spokes. 
Start winding the p late coil, which is 
on the inside of the frame. The 
starling end of th~ wire is the first 
tnp. Wind IS turns around in spider 
web form in weaving every second 
spoke in each one. This will form a 
Duo-Laterical air windil1~. Wind for 
15 turns. make the second tap. Wind 
IS more turns. This will be the 
fourth tap or the end of the plate 
coil. Cut the wire off, twist around 
the spoke. Now start your grid coil , 
which is wound right next to the 
plate coil, the end being about a 
quarter of the diameter away from 
the forty-fifth or end tap of the 
plate coil. The starting point of the 
grid coil is the flfst tap. Wind one 
turn. make the second tap. Wind 
two more turns, make the third tap. 
Wind two more turns, make the 
fo ur lh tap. Wind one more turn, 
make the ftfth tap. Wind one more 
turn, make the sixth tap. Wind one 
more turn, make the seventh tap. 
Wind one more turn. make the ninth 
tap. Wind two more tu rns, makinj( 
the tap which goes to the ground. 
Wind eight mure turns which will be 
the twent ieth tu rn on the firs t lap 
for the j::rid switch. Wind seven 
more turns, make the second tap. 
Wind seven more turns, making the 
third tap. Wind three more turns, 
mnke the ftfth tap Wind three more 
turns, make the sixth tap, or the end 
of the outside coil. This end should 

F/~URE" EIG-Nr 
.s/1V6/.E · 99 " I:l/:I=U;" ..... MaO/F"/ED 

.... JEt? ..vLY /9240 'SSVE" A:JR 
0RI6IN4i awS7;QVCT1OIVAl. &IE7AIJ.S 

<V61tA;N ro! 
{II0200SC -""'" 3f/vcH rv& ~.". 00..< """"ES 

.O«<S" 

.c.x>ZS- + 
• A - -- .... 
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'''''' 
.O(Jo'Z$"' V~Fn-R 

be the for ty-t hird turn from the end 
of the grid starting coil. 

The other parts are to be COn

. nected as shown in the hook-up of 
the June issue of RADIO AGE. 

I also wish to call attention to the 
fact that the second or third stage 
radio frequency transformer cannot 
be used in this hook-Up. It must be 
a first stage radio frequency trallS

""'F '.~ 

FI(;(,INe E.LE veN 
~~AK "ln~A-AVOI/JN 
elRe-I.NT 

former. I have had many req uests 
for th is information. 

I did not rea lize that your 
RADI O AGE was so popular, but hy 
the numerolls letters the writer has 
recei\'ed from practica lly every state 
in the union, requesting further in· 
format ion regarding the Reinartz 
hook·up, and f rom this fact it is evi-

dent that the readers ha\'e confined 
themselves to a good magazine. 

Tllanking you to please publish the 
inst ructions of the coil in full ddail 
so that all Reinartz fans wi ll know 
how to construct it. rf this is done 
correctly. according to my specifica
tions. and according to the publica
tion of your June issue, they will 
have a hook-uJ) that will give re
markable results. I remain, 

Yours very truly, 
J. J. DREY. 

Iron River. Mich. 

1\1 r. Drey's procedure for winding the 
coil for this Reina rtz circuit is illustrated 
in Figure 8. 

P. Edward Chapman, of 805 North 
Preston Street, Philadelphia , Pa., is 
prompted by the art icle of the June issue 
Pick-ups Section on the Improved Super· 
dyne. by M. C. Will iams, to submit a few 
of the results he oblained with his four
tube "Selectdyne.' · I.-fere they are; lhe 
hookup will be printed in our nc)[t issue. 

Calls H cud By 
P. E. C"~pman . 
B~ N. PreSIon St. 
I'hllndclphla. Pa. 

WOR. WJZ. Wf;AF. WIY. WilT 
IVm. WI IA7.. WCA~;, 1( 0K,\. woe: 
"VIV. WDAP, WNA.!, IVS R, "SO, 
Wr,Y, WRI-, WRR. W~·A ,\ . WI-IV, 
WA,\O. WSA!. CK\,. WGR. ",,,,/. 
\\'0 1'. WRA X. WI) ,\Io', "FA\\" WMA", 

I--~========================;-------~----- m~' " "".~ 

JACK 

FI6t1Rt: 7EN 
Kl?NNl?DV 6'LOB€ 
TRonE"R .oIA6,eAM. 

'" 
i!K(O 
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W~,\Q, II'C,\I' , WIl(', WCAII', wo,>.\\', 
\\yo. J'W.\:. ~ "W. 11'.1[ ,10. I\J.IX, 
11"]" ,\.11. WI.lt', \\" Bl. WL..\lO. \\·II.IIl , 
KII.T. h.J)YQ, ":lX. "F[Q. (FCA, 111. ... l). 
\I t ' H[), WI~AII. K~·,\S. II'S .\L. w e.IB. 
\\" 11'1', \\"[1.\s. 11'11, \."\. KF[. II"CNr ~I"I 
,c.ilie,[ .<"<;~pt'''n s <.oj 2%Y M;lllch.St~r, 
g "II I., ,,,I. ~'\I1 lLO Lo"d" ". Enlllolld. 

f rom England to C:l lifornia-that's 
some n·c..,i\"!'r if you think it o\"er. And 
only four ;:JL>~ ; . . too! (At this point the 
,)W11e rs of su[X'r-heterodrnes will plug 
in another stage in : he tooth gnashing
hair pull ing ac t. ) Some of the fellows 
who felt that the six lube affair of ?l l r. 
Williams printed in the june issuc is just 
a trifle too large \\"ill without question 
.':eriously wnsider this little four tube 
"Selecldyne" of i\ lr. Chapman's. In the 
popular I'ernacular, it 's what you would 
(lub " the berries." 

'1'11"0 Db l Twisters ha \"e called our at
tention to the fact that in our diagram of 
the Kennedy "Globe Trotte r'" hook-up, 

FIG-tlIlE NINE" .A 
WIND/NIP mE" .I. J. 

l'Re'f R£IIVM1Z (UlL 

published in our j une, 1924, Trouble
,hooter Section, thl're are several incon
"istencies which would confuse the aver
age beginner. Louis A. Cass of Chica!!o, 
and T . J . Kennedy, the designer of the 
circuit , are the watchful bugs who are 
responsible for the corrected dial!: ram 
~hown in Figure 10. 

A Prize Offer 
\\"1.' would like to mention the fac t that 

the idea of ~ i l'ing a free copy of RADIO 
AGE to each fellow who poiuts out an 
error in the Corrected List of United 
States, Canadian and Cub.1n Droauc3stinq: 
!-[ations works out fili I.'; so far we have 
hall to gi\'e out onty a few copics. But 
(lol1' t let that keep you from helping us to 
make that list just as up-to·date as P05-

sible. 
Inc identnlly, does anyone happen to 

have a complete, reliablt list of British 
anti French broadcaslin,:: sutions th:'!! 
they wou ld like to have added to our rel<
ular monthly Ils t ? 

5eptembtr means the commenceml:n l 
of tht DX season, ant.! Ill' are sure to 
hal'C repor ts of more and more fe llows 
heR ring for eign broadcasting, so Ihe list 
will be handy. 

Befllre we leave the contributions and 

SO on to the OX lists, we want to say that 
we 3re still open to ~u;;ge~tions , and more 
contribut ions. The Summer has run us 
a little shorl of our supply of ,l\':lilable 
contributions for the ii rst part of the 
Pickups Pages, so if you fellows want to 
read more of them, you'vc got to loosen 
up and let us hear from you. 

The response to the Static Punclurin::;: 
Contest W3S not as greal as we would 
have expected it to be, but nevertheless 
when one consit.!ers that the idea of lis· 
tening in th rough static is not one to 
be relished. we can hardl\' blame the 
boys. At any rale, hefe are the resul ls 
for J une and J uly. 

First Prize List 

RADIO ACE, 
Gentlemen: 

As I would like to en ler your 

"Static Puncturing Conlesl ," 1 en
close Ihe list of sta tions I hal'e 
heard during the month of J une. 
The receiver I used in gelling this 
list was a single lube portable sel, 
using a regenerative circuit. The 
list of stations is as fo llows: 

C~lls Hea rd 

II'TAn, K/)Io:.,\ , W Il Z, WII:{. WG\' , 
WT.UI, WH. WJ:AF, I\ J %. \\,U(", 
II OIi. \\'0\1'. II J\', \v ( iN" , \\"J In. 
WI!\!!t, W S,IN, \\''1'_1'1', IVL\\', \\"I!', 
W I).I I~, WOO. WCJW. "'II ,IZ, "I'I\X 
I\T.IS, WLMI' , WI.S, \I'[LUI. W 1'.1 I!. 
\\'Ci l! , \I'!,: ,\,';. II'AW', II S.\I, ("1\ .\(', 
\\· " ,\ 1', 1\'A.Hl, II'sa. WI ' \X' KF ~{;. 
II'c,n:, II II .11'. \\'115, IV .IS. WU ,IX. 
~~:kW: 1\ 1;.\,\1. "Il\' . ~Xl!. 2X I, ~nll 

I lI' iIlle:ll'e it to you Il hether this 
is a good OX record or not. \\,h:1I 
lillIe DX I do gel , your magazine 
helps me to make it possible. Last 
Summer I did not read your m3ga
zinc and the best I could do with a 
three tube ~e t was \\'GV. 

I think that speaks for it self. 

25 King St. . 
Pottstown, Pa. 

Yours t ruly, 
RAL P I-I i\IELLO.\'. 

RJ I]lh is mighty modest about 
that lin. Fift y-one stat ions in Sum-

1'116 Jl/u ga:;ille of lite /lour 

mer time is a good list. Last Winter 
we used to make a feJlow a Dial 
Twister for 3 list like that. 50 
R::t lph :\Iellon 's name goes down on 
the subscription list for on(' year
FREE! 

Second P rize-J une 

RADIO AGE, 
Gentlemen: 

Ever since reading aboul your 
Dial Twisters, I have had a desire 10 
become one of them, so I looked ol'er 
m)' log book to see if my list might 
entille me to admi ttance, In the 
past three months I have heard the 
following (excepting all local) OX 
stations : 

c..11 ~ H eard 
WL\\', w nz, wC\', II'lI l\Z. 

F' W.\:. WLAG WDAF, 11'5 11, 
IV I[' . II'OAIV, KF"X, "GO. 
K!)" ,I, W I' .. IF. WG!, WIIB, 
\\'S.\!, WT,IY, 1\'011. 

"1 11. wos, 
WC;tt, 
\\"j%, 

1 ::tm using the old tll'o-I'ariometer
I'ariocoupler hook-up, s lightly modi
lied as per the enclosed diagram. 
This change makes the set oscillate 
more freely and gives slightly more 
I'olume, (Editor's :-"Iote: T he above 
list is not the prize winner: the one 
following did the trick) . 

Using this sel on june 12lh, from 
9 to 10 p. m., I hea rd the following: 

Ca lls H u ,d 
"YII", "SD. 1\' 1.5, KIlK .. I , WTA~, 

W~IC. W("TlO. \1'0(". \l'1l,H', Wn.IF, 
WEIlII, \\'01. 

A curious thing: was noticed about 
WOc. They were transmitting on 
two wave lengths; one their regular 
w/I\"e, and lhe other one right among 
the " hams." (A harnlOnic.) 

I hope Ihat this at least makes me 
a Dial Twister. 

Yours truly, 

15 17 Chestnut 51 .. 
:\l ilwaukee, Wis. 

RAY HAH:oJ. 

(C07llilllled Oil page 54) 

F16-()RE IV/Nt! 1.3 

WIND/N6-
ONSPaK~. , 

o o , 
SKIP Twe 
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TRY THE 
NEW 

PURE ~~~i3 INDUCTANCES lli1 " " 
FOR LOW LOSS RECEIVERS 

"PIC " YOli ha \'e been trying out all kinds oi circuits. ,-ans. You know tllO:<;e you like hest. Let us suggest 
• that yOli now endeavor to improve these favorite 

circuits to their highest efficiency. 
Much has been said ' recently about the necessity of good parts. Induct,tllces 

are of ext reme importance fo r efficiency. Pfansti ehl Pure Inductances are 
good because: 

I. Air-cored means no absorption of s igna l stre ngth; 
2. Stagger-wound means no appreciahle di stributed capncity; 
3.- Veruier control of adj ust mcm meaus distance-getting. 

Manufactured by 

Pfanstiehl Radio Co. 
~~~~~~;;I Highland Park, Ill. ~ Chicago Office: 1001 W . Washington Blvd. (Haymarket 8010) 

~~~ 

RADI O 

TOWERS 
SCIENTIFIC 

4S 

QUR$ COMPANY 
STANDS SQUARELY BACK OF EVERY HEADSET 

GREATEST 
HEADSET 

VALUE 
Longer Cord (full 5 feet), Stronger Magnets, Hig her ResIstance , In crease of Sensitivi ty, Perfect Tone Mates 

EVERY SET TESTED BY LICENSED RADIO OPERATORS 

Send no money- {9rder on a ~osl'-Card 
THE TOWER MFG. CO. : 98T BROOKLINE AVENUE, BOSTON, MASS. 

~~Scicn-rificJ~~1 



.6 RADIO ACEjo( Sl'ptt:lllucr, 192-l 

E. K., New London, Conn. 

Questioll: I am constructing the fou r 
tube neutrodyne receiver as described in 
the RADIO AGE AXXL'AL. '.\lay 1 use 
35:1 ratio transformer instead of a 4:1 
will} equ:lI results? I am going to use 
CVI 99 tubes. If nol, please name a 
good 4:1 tr:lnsformcr. \\'hnt is the use 
01 the C bntterv? Where should this C 
battery be connected? What is the cor
rect voltage of such a battery when 
using about 'i5 volts on the plate? 

, II/,swer: You ma y use a 5:1 ratio 
:tudio frequ ency transformer without im· 
pairing the results of the set. T he 
U\'199 tubes are good for the circuit 
you arc building, Use the 5:1 trans
former you hal'e on hand, anu sa,'e your
self the price of another one of 4: 1 ratio, 

_ v.hich is nol ahsolutely necessa ry. Don't 
forget that we ca nnot answer questions 
I<,hich relate 10 comp:lrison of manu fac
tured and advertised appIIT:ltus. It is the 
purpose of the C battery to place a 
st rong negative charge of the grid of the 

tube when excessive plate voltages a re 
used. This lowers the drain on the bal
ttry and makes it last longer. The 
proper ';'oltage of the C battery with 
UYI90 lube 75 volts plate potential 
would be from three to four I'olts. The 
ncgative of lhe C battery is connected 
to the F post on the "lUdio transformer 
(the grid return post). while Ihe posi t ive 
of the C battery is connected to Ihe 
negative A battery. 

C, P . J., St. Louis, Mo. 
Qutstioll: 1 have a mdio receiving set 

using the Reinarlz hookup. I am nol 
gett ing any results with r{'spect to long 
distance sta tions. If I get :lny distant 
stat ions. there is a howl or whistle in the 
coil or tube all the time. If I put my 
hand near the dials or tuning switche~. it 
makes the noise worse Sometimes I can 
put my hnnd in a certain place and jf I 
hold it there, I ca n tunc the station in. 
bUI as soon as r move my hand it will 
start to whistle. I ha, 'e :l two-strand 
aerial aboul 30 feet long. I have the 23-
plate condenser connected with the rotary 

Monumental Achievements 
The N ew Breme r,Tully 

Low Loss Tuner 

The N ew " Lifetime" 
Condenser 

B_T Spaced series bank wind_ 
ing on coil f rame of Bureau of 
Standards type, gives rema rk. 
able selectivity and volume. 

Adjustable untuned primary solves 
the problem of adapt ing a tuner to 
the v",riou~ types of antennae, circui t 
requirements, and local receiving 
conditions without taps, 
Adjustable lubricated cone bearing. 
Adaptable to any circu it requi ring 
a tuner. 

Bremer-Tully Mfg_ Co., 

$5.00 
TWO T YPES 

Short w;we, SCI '0 ISO meters, 
aroa.du. ' ;nr, lOO ' 0 565 "..., t~rs, 

fS. OO 

Tbn~ ra,,/oi~~ cO\'n~'1 with B,T ll'I>la lc 
··l.it ... i", ~ I,ahotato rl (,,,,, den,,,, •. " 
ll •• n>~r,T"lI y l.~boulo ry T) pc Co" '!~n5~r 
a t ~ ~o"''''rnLn ! l'ric~. 
Li.ht Wd.ht-Com pac t Sizo-Lowe-st L_., 
Tlti , ~ldc"'or i~.h onl y Low 1.0" . tra;!' h, 
Im~ wave 1""'1.h ~on,I~" ",'r .\dj" , . ~bk. 
l"br",m~'l ""~rmlC~. pil:>' a ,1 <o"" r<l,O"'. 
It i. Elrctrically l",rk~t ~ n,1 :I! ...,ha",ull l 
~>-ot,,1 ro 'nNri'on, 
W.i\,· for "ZO 1'0 i".·' loM,·r. It !Ii"," )011 
' h r .letni!._ 
" Dcucr Tu,,;ng" (""w ;,. 6th £,\0"0" ) tell. 
)"" why ~n" <how. y"n how Sen,l trn 
een .. for copy. 

532 S. Canal St., Chicago 

The Maga::-illt! of Ihe JlOll r 

phltcs to the ground, and I have the 43· 
plate rotary plates to the a reial side. 
H:ll'e a .0005 :'IIF condenser hooked be
t ween the grid and the coil and I am 
using a U\' 200 detector tubc. I am not 
l!~ing any :lmplification at all . Could 
this be my trouble ? If J use a cryst al 
(oil in series with the :lerial to the tube 
set. I (:In get prelly good results. If J 
do not use this coil, there is a howling 
noise all the time. 1 get KSD loud 
enough 10 hear all over the room with 
the phones, without the crysta l co il. The 
crystal coil just works good on long dis· 
tance stations. 

AlIs'/l:er: The howl Of wh istle can be 
clue to several causes. First it may be 
{!ue to improper tuning, inasmuch as the 
sct may be oscillating at the t ime you aTC 
I ccciving, which is not correct. The set 
~hou ld be so adjusted that it is just at 
the spill-over point, wh ich is just below 
the point of regenerat ion, whe re the 
ma:o; imum amplificat ion effects aTC ob
tained without distort ion. T he second 
possibility lies in the grid lea k. l\Iakc 
or buy one that is va riable, and ad jusl it. 
I find that many of the sets now in use 
fife hampered in not using a leak tha t is 
~djuslable in some wily or other. Noises 
are common from poorly adjusted grid 
leaks. The hand capac ity you mention 
may be due to the fact that your !!"rid 
anu plate wiring comes too close to the 
I;anel or mounting board, and it would be 
a wise move to rewire the set, and keep 
the leads short and direct. at the same 
t ime running them high in the air and at 
right angles 10 other wiring. Your trouble 
rr.ight al so be due to a set of poor vari
able condenscrs. Get yourself a sct of 
thc ncw low loss type of condenser which 
i~ now being ~old everywbere. and you 
II-ill nOle a difference in both tuning and 
!esulls. Adjust the pb te battery voltage 
carefully; 10 do this it is wise to use a 
potent iometer connected across the A 
battery, with the center arm connected 
to the neg-Jtive B ballery lead, T he B 
battery in addition should be tapped, The 
crystal coli in t.he :lerial circuit is an indi
c:ltion that your antenna is 100 short. 
Thiny feet is ideal for 150 to 200 meter 
reception, but not for 300 10 400 meter 
work If you can 't lengthen your an· 
tenna . add a few more turns (nbout 15 
or 20) to the antenna coil (the one with 
the 10 ~ingle turns), which is connected 
to the switch and the <l3-plate condenser, 
and aboul 10 more turns on the grid coil. 
A local stat io!l of any appreciable 
strength will break through the tuning of 
a receiver (especially if the condensers 
:lre poor) , e"en thow::h the set may be 
113y off resonance. and for [ocal reception 
tuning does not have to he so accurate. 

AI ..... " .\f.~lioK RAD IO AGE II'hrK 11'"/0',,, 10 Ad'·"I"~'.' 



RADIO AGEJor September , 1924 The Magazhu of lh~ Hour 47 

GENUINE, STANDARD, 
SYNCHRONIZED 

LICENSED HAZELTINE 

WRITTEN 
MONEY ·BACK GUARANTEE 

SEND NO MONEY 
W E SH IP C. O. D. 

KGO, OAKLAND, CAL., RECEIVED IN SUMMERTIME ! 
2,090 Miles From Cleveland, O hio 
2,620 'Miles From New York, N. Y. 

WITH ' A KENNEDY TUNER 
P e r Unsolicited Testimonials 

II EHn'E~ ~':;- '!! ·lu~~'~":.~~C~ :r./~~. Tn~~!!~d ",,~e":'~~VL T~,,:. ~~I ~'~;,!"!~::~~S "~i~ /<~~Cc~ 1 ~;~~!" 
wi ... l"U' TUNE /< .u •• would m~kc ftI~ ou , _c;",,,ariCa, Of. kli'i) lOUR 'rI ~' ~;S W , TlllN E II'IfT Il;\Yli ",>t 
t \I\';t,'{:. Ob l ThIS morn in. _""u, U:311 ~n W D S PEAKE R 11' ITn IISA I GOING JUST 111R£1' ~'£TIlRS 

I'O UR T UN!':R $"'e " cru ri" , "' .~~. ~.,.,..~ !\Iy \trend_ . .. o f I A ' ~ I '~<m ." I,.. ,h. u",y 0". "ho h. 
h d rul DX . £ •• n " ". I".nd. ,, ~o ar. nOm. MJP EIt 1I £1'S h .. .., no' pulled CM .. JlOItN I.-. in lor ~ .. k • • I., 
~Ion. t ~o ... ",in . nther u" if •• I " i.h ' 0 rom.;',. 

1··,,£."ll.~~~o'R~{~'l:. '-' .. 'n,.y~. Lu-, 

I Ani ~'''U'K "",b WO'lI)ERF l ' l. I.,.uh~ IVITIl 
YOUR "'~:~NI!D\ Tl''1ER 'h~ . , mu " I •• yOu ,,, 
On ", I,a' I "'«'''~ th. r~.' .n." day>. "'GO. O~k· 
land, CAllfOItN,.-. Tlt REE !\'\CUT5 OlIT or 
S~~'EN I I\"h"'~ 'ou a ll til. ~utt.n in the "",Id 
wi.b y"" r '''n~r, J .. "'.,,,. a \\"D' ~ ONt T l ![lE OX 
CI.:,"r ER. 

I'INCE-',. T. KENNEY. 

Jul y.1ll, 19.z.1, 30' lIlme, Dldll' .. Cin.laud. Ohio J uly J I, 19l'. 
12 ' \I <)(' ,h St" N .... ·\· ~,~ Cu, 

OX FANS! JfYOll waul real r es llllS, ge l a KENNEDY TU NER AND H AV E T HE W H O LE U, S, A . AT YOUR FINGERTIPS, 
O"I ~ on, 'l;al 10 II'" $. 31"",. a ,,,1 Ih o.h~r 10 io,.rUk or d«rcau ,·oln, ,,.. "."".d~ 'rulI.r i~ u~ .. 1 ;11 pia •• of Y:lrirxlluplcr, va,iOmel" and 

hon.~co nl ~ <:<>ill, .a,in,! .h •• 0.1 of o ".r $9.00 wo' th of "n". c .. u ry j,,"k t h ~' i. in mO>1 rcce i .. iug •• 1., a nd no dead ."d 1 ... , •• r--- - , KENNEDY TUNER 

$5.00 
INCLJ.JDING GLOBE 

TROTTER DIAGRAM 

Send for F "". D;a, r~ ", 

T .. J. KENNEDY 
R3d io G lob .. T rolt ... 

1360 Un i v~rsi ly A ve ., 
N . ... York. N . Y . 

CUARANT EE , 

If n~' •• t l. f,,,J " rle r 
so "" ... we w;U , h .... _ 
(" II . ",llI.h yo ".. " ,,,,,ey . 

YOUR SUBSCRIPTION 
.....,,"o,,(d ~ r.,,~ed a s SOOn as i l u p, .... 
• 0 yon ",,,,,', m i • • _ • • " , h. '1$'''' o r RADIO 
ACE. Order your Or:lob ... Cop. in advan<8 
if yo" buy from _ new,. ... tand. or yon ""'Y j 
mi.s ~ nu mb .. lull o f tec hoi.-I ~hd l e .,tu O't! 
a.Ud .. on up. tu -date ' 3dio. I\n OII. .... IKotch 
01 a tt.a~ li y. a nd i h s trtJd i .... blu~"nts in 
O otober RAD IO AC E. W alcb lor il . 



VACUUM TUBES (JJ·9 ·2S) 
OPERAilNG ClfARACTERISTICS 

BIA!lED AUDIO FRI!QUE:\C\' A~!PLlFICATION , Hi(1t "IU:Uum IU~1 UJed for au dio ~ n, ,,lt_ 

fi""llon ci rcuit. ~hould alwan be ~ i"en a nep!;,~ bils wh~n the plale ,..>Ua~e or th • .., wk •• ""eo:ds H 
"0110, ~nd .,'en at 43 "oltl a u" i n~ is sll",,·" In the Dial. currenl and he"c. In lb. me of the ·' 8" b~t!.rl.,.. 
Gr~at.r ~ml'llfi<:'lti,m. greater (,,,,,dom hom disto rlion and a Irnalkr demand on tho "U" b,ue.iu a •• 
"bta;nfll by Drope' bi311~ "ohate, on the grid_ of the lube •. 

BI~.ln~ the audio Ila;e tube. i. ~. n.ta!1y pe rfo rmed by Dladn\: a "C" b,Uer}' in the I: rid line or ",tu r n 
~rld II .... wilh the n.~ally. poOl of Ihe hatter}' MXIIO tlte ~dd pott (Cl of the ''''''.t. PotemiomNNI art' 
... ldo", used ""'=~u'" of tlte campa'ath.ly high plate "oha~ •• ".oed ",rut lite a mplif);n~ [uboos. A. II.., "C' 
b~ lleri"t s"p~ly only a "ery .m~lI amount of curre"t dur'n; Ihe o!", rmion of Ih~ "I, and Me ~U lomal;"all}' 
pl""ed on an open circ" it when Ihe lube. ~re turned OUI, a . ,,,all Huh_lI~hl baile r}' will IMI ~ long time 0" 
Ih;, .., .. lce ",llhon l Ihe n= .. i1}' 0/ switchee 0, ~ pedal "Ilen iion, The omall '11<"'131 "C" batlcri~t nOW"n 
the tnar~01 ,"" u""Uenl ror Ihi. purpose, a"d aftp, in 'lalling w1l1 bOI fot mo ..... IlIan" ) .... a r II'hh(ml re
vl,ICemen, or ~lIention, 

l'ie, I On 110" adiJcenl d~la .heel .how, Ihe bia.lnc batte ry "C" in the Grid I;M of ~ "in ~i. '13~e a1ldio 
d",ull. It 11'111 b<- '''''n 1IIaIlhe n"galln of the "C" balle t'}' I. plaood toward the Grid. and in addition 10 

Ihe ,,,,,,,Ii ... fl'll, of Ih. ".\" batterY rn~int ~;" l" n"sati,"" polen!!n l on Ihe tube, Tha i i. a ll the ~ond'ry in 
drcuU (SEC) of II ... audio f ..... qu.nc}· Itan lfo rt""r (AT), 

f"~. 2 .hnw" IhO .,.me ~.CI oblalned by phdll~ the bia.in~ battery In Ihe srid n:h,rn lin", bUI il i. I!~el}' 

Ihal Ihlll' nllt "" eff~ClI, .... as Ihe dlr~t conne<:le<! ballery .holl'n;n Fil:. 1. Whll" the cu " . ,,1 d t'll "'n front 
II,e balte ." i. ,0 IIl"l1lha l thne cannot be! much r.~i~tanCl' 10", due 10 Ihe relbla ttCe of tile ..,.",,,da ry 
\\i"din~ of II", transformer, }'CI liten: I. au itn l",dence 10.1 which i. lil«'l\' 10 1>11" dow" 11,. ,"olu{!e ~li ~!'lly 

"" exlt.,,,,,I}' loud .1~n~I., and which would 11'er.fOf~ lend 10 redu"," the bias at 11,. lin, . wlten bias'na ,,'a. 
m"'l nme<!. 11",,,,,,"<,r, this Iys,.rn work ' '·ery well and i. ,,1<'11 .x l~n.i,"ely. 

Fi;. ~ ah""", a 11"0 'ta~e "ud;o ampllfyin~ circuit In which a . ingl. "C" ballery bi .... ~ Ihe grid. of w,1I 
tuhe. b}' a con"ecllon of Ihe ne~lh .. nf Ihe "C" b~ttery 10 the lecondaries of boll. lra"tfo tm.... The 
b,Ulery I. Iherefo ..... in Ihe ~ rid li ne.. T he lante r.l\llt . rou ld of cour .. "" obloined by It>!: u'"" of Iwo "C" 
balt.ri .. , on. balle ,)' be;n~ ph""d dl.eclly In the ;: rid li ne of .~eh lube 31 In Hg. I. The Inle rn ",ulined 
I" Fk J, h""",· •• , ""0. one batten' and . im pHllel construclion. T he Budio f.e~uenc)' t,an.fO.mNI are 
Ihow" al (.\T-I ) ~nd (,\T-21. Two "B" baueriel (DI-BU .h·e ,nini.num dl.tortion bUI only ( II I) need 
be UI<>d. 

At ,"01131;.' of aPltroximalel}' 40, bia"n; h .. not much ef!«1 on re<j"dn g di!!orlion , nor doe. it notl ...... 
allly increa.e lite ' 'gln me. [I don. how,,·~r. redltce th~ d~mnnd for ""<renl on lito "8" ba lle" e" ""d In 
thi l way prclo"~. Ihe life 01 the "B" b3Ilerie.. Al nbo ul 60 "oilS, lloe "If""t of h"sing l><!co,nes "ery nOII«
a ble wilh n co".;dernbLc inerea .. in "01",,,,, 3"d leu di,lo"ion when Ihe lub<-s arc b<-!n; pUlhed bard' 
AI 90 ,"olt. Ihe volume deptnd ..... ry gre311y "PO" lite deg"", of biao nnd lite propo' b!3. ,'olta~ eliminale. 
the mu,h "nd di",o,,;on Ih31 wo" ld olhe rw! .. be p"''''nt withollt Ihe "C" batlen'. 

The biM;n~ "oll;'~. mUlt be il1cr~~.e<j U tl,. t>'~le .·"It.~s:~ I. ;""eased. Th~ P' UN" bia.inK ''Oh .. ~e 
,"arl •• willt dlfkrenl lub ... and !. liVe" In the I~blu In t~ n.,,1 dala sheel. 
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Reminiscences of an Old 
Operator 

( Colltil/ued jrOIl/ page 22 ) 

at something above fift een hundred and 
we positively did not get over it for 
weeks. The sound of thai marvelous 
Fessenden synchronous rolary. with its 
pure soft whistle. will live with me for· 
ever. 

And then-Shep went to sea. Which 
marked the turning of my foot steps 
toward the commercial game. and, inci
dentally, nearly marked the head of my 
gra\'e with the usual inscription. It hap. 
pened like this : 

The Magadn6 oj Ih e 110'" 49 

GJrriteJor your 
fret cOP)' 

oj Shep, being away on the ships, had 
commissioned me to dismantle his set. 
for which I was to receive most of the 
equipment. The ten-wire ilat top hall 
been replaced by an enormous two ·wire 
t riangle extending along two sides of a 
city block and diagonally from one corner 

Ward's Radio 
te the other, this last s ide being about 
~oo feet long. 

In taking this long stretch down. I was 
~tanding on a tin roof. grounded through 
the rain spout. heaving away on these 
two long s trands when they swung low 
onto some old 4.600-\'011 power lines in 
the alley on which the illsula tion was . 
hanging in shreds. There was a tremen· 
dous report and a great flash and I found 
myself sitting on the roof with the ends 
of the wires dallgling o\'er the roof-abo 
solutely untouched and without having 
fet t a slightest tingle. 

Very quietly I sat while the neighbors 
returned. one by one, indoors, figuring 
how in Sam Hill I was sti ll there. Jhso· 
lutely as green and uncooked as if 1 hJd 
not just a moment before shorted. or 
grounded. or in some way run counter to 
a lot of volts on the wronp: s ide of the 
trJnsformer. Cautiously investigating. 
picking up a couple of handfuls of per· 
fecUy rounded copper marbles in the a lley 
under the power lines, where some s ix feet 
of aerial wire had been melted. I found 
a perfectly satisfactory explanation. It 
was a nicely fu sed ground switch from 
which 1 had "neJ.: lect ed" to disconnect the 
lead before trying to pull the wi res over 
to my roof. That was all-but that was 
enough. 

l\Iy amateur days o\-erlap into my com· 
mercial with my first trip to " BX" station 
and my adopt ion by Dave Heilig as one 
of the men "posting up" for a ship joh. 
But more of tha t in the next issue. if the 
good editor will let my sigs get through. 

(III 911 carly issue oj R ADIO A CE M r. 
LYllch will wrile 01/ "My 'llilialiall 11110 
Ihe Commercial Game." ill which fi e expe· 
riel/GeS some fw~ardolls advelltures wltile 
l ervillg as operalor all the S. S. Semillole 
10 Haiti . W atch lor it.) 

CABINETS 
If \ . .,,, Me int"~'L~lI i" a 

r~<.Iio n bi net In " 'hld, is 
<:om bin...J both t.o, uty and 
pra cticahili,y. juiil. wri lt: 
LAKESIDE SUPPLY CO., 

D~",. R 
73 Weot V ... Bu.~" St. 

C IU CACO, ILL. 
Tole"""",,, 1I",;,on 38'0 

A Valuable 68·Pagc Reference 
Book on Radio-a Market Place 
fo r the Best in SC(s and Parts 
We want you to have a copy of Ward's 
new Radio Catatogue. You will find it 
to be an encyclopedia of information on 
Radio, the livest topic oftht day. Itcon· 
tains a new Radio map-diagrams of t h e 
best hook·ups-descriptions of complete 
sets, and standard parts for building sets. 

HeadquaTteTS (OT Radio 
Montgomery Ward offen you all typCl> 

of Radio Equipment at a saving. We 
sell dircct toyouonlymerchandiseofh igh· 
est quali ty. Everything you buy from us, 
carries our 52 ·year·old guarantee-" Yow' 
money back if you are not satisfied." 

Enjo)' the Long Winter E.:enings 
Every form of entertainment can be 
brought into your home by Radio. Keep 
in touch with the \\"Orld-Sports-Elec· 
tion Returns-Dance Music-Spceches 
--5ermons--Current Events-you can 
enjoy them all by Radio, 

Write today for your «>py of thi~ com· 
plete Radio Catalogue. Address our 
house nearest you: Dept. 4J. .. R 

MontgomeJYWard &CQ 
~ Oldesr Mail Order House is Today file Mosf Progressive 

.. .D .... 
D~'1~7V aptL~ 
Radio THe REAl EQU lTV SHOP 

1331 NORTH WEtlS ~l. 

CHICAGO 

SPIDERWEB COILS 
Use low loss inductance coated with 
\Va terproof An ti·Ca pacity Ceulcnl . 
Rubher Pi n g s for nWl1 ut; lIgs, all 
types wound to specifica tions. No 
order too sma ll or too large. qnantity 
productiotl solicited. Send IILUE 
PIU NTS for quotation s. Try a set 
0 1 o ll r Spiderweh Air Core Harkness 
Coil s, list $2.00. Special prices to 
Deal ers an d Jobher s. 

Cal. Ft, W orth 

Make Money 
as a 

RADIO 
Demonstrator 
8il{ Opportunity now t o everyone who knows 
how to,..,t up a nd operate;o. radio set-al'lO to 
t~e oroe .. on a price and term basis more 
favor;o.blethan regu lardealcncanoffer. Your 
chance to get into the. Radio bLl.ine."". Own;o. 
set or not , as yOLl choose. CiveaUor part time 
10 Ih is work. 

Write at Once 
Cive LI~ thill infonn .. t inn; Age : B.l9iness: 00 
YOLl own a R .... io Set~; W hat kind l : Ilow much 
t ime do you wa nt to .pend in tnUl work? 

Marshall Radio Products. Ioc. 
ManIt. 1I Blvd.lot 19tb St. ,De.pt 96·96CbkaLl"O, III. 
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Unsnarling Vacuum Tube 
(C olltil/lled from pllge 18) 

problem to (opt", with: namely, the fila

Connections Every Question 
ment nnd plate batteries. Not infTe
:,ucncly we receive questions asking how 
long a batt ery will last with a cen ain 
lube. I t is impossible to answer this; 
unless one knows how Jong you listen, 
an accurate record of the cu rrent used 
and the tube or number of lubes uesd. 

About the best answer I can give loa 
(]UeSlion like : hal is \0 say that 10 obtain 
the greatest. life and efficiency wit h dry 
celis, never let the d ra in per cell exceed 
one-quarter ampere, and it is decidedly 
wiser to connect batteries in series 
parallel so that the current rale of dis
charge is in the neighborhood of one
eighth ampere. Have a voltmeter handy, 
and n('veT discard the cell unW it falls 
below 1.0 volt. 

A standard 6-inch, 1 J,.1-voll cell used 
for two hours per day at a discha rge rate 
of six hundredths of an ampere will last 
a good deal more Ihan 300 hours. At a 
discbarge rate of one-e ightb ampere, 
under the same conditions, it will last 
somewhat over 200 hours; at .18 of an 
ampere discharge, the cell wi ll last about 
125 hours, and with a qua rter ampere 
discharge rate, under I he condit ions as 
above mentioned, it has a life in hours 
of about 100 or slightly more. This also 
assumes that the battery is useless after 
the voltage has fallen to 1.0_ 

Knowing the amount of current it 
takes to operate your lUbe, and knowing 
the voltage, it is a comparatively easy 
matter to fig ure OUI from the above scale 
the num ber of batt eries you will need. 

Tapped B batteries are always advis-

able, especially in de tec tor circuits. J 
have found that many times I (ould 
bring in five or six stat iuns which 1 had 
never heard before by similly varying 
the 1'1:1Ie baUery voltage of the detector 
lube. It is decidedly wise to run up and 
down the scale of these taps in the course 
of long distance listening, for I am su re 
that you wi ll discover it s worth. 

In conclusion, 1 would like to b ring up 
the subjec t of poor tubes. :"lot infre
quently do I run on to these "duds," and 
if 1 fllld a circuit prope rly connected and 
not giving the best result s or none at all, 
I immediately suspect a "dud" tube. The 
only real way 10 determine tbis is 10 sub· 
stit ute it fo r onc tha t you know is gooo. 

In adj usting any receiver. it is a good 
plan if more than a ile lube is used to 
try changing the tubes arou nd in the 
sockets. as often il will be found tha i a 
tube will work morc effectively in one 
socke t than in anal he r. 

Edilor's Note: TI,;s is lite suolld amI 
lost article Oil VOCI/1/111 II/be efficiellcy. 
Tlte first port dealillg U.;t1, tlte choit;C of 
appar(l/ lls was Pllblished ill Ifu' j lfly iuue 
of RtlDIO AGE, which is aV/li/ab/e /I t 
If II' C/lslomary price of 30 eellis ;1/ 
stamps. Brail/ard Foole gave a diselfssion 
of detector tHbes wilh grid bi/u batlery, 
j" Ihe July issue. Fllrlllt:r i"forma/illll 
01' \!Oelllml tube efficielley IIPPC/IIS i ll II/e 
DATA SHEETS of Ihe mOl/tlu 0/ lillie 
alld JlI ly. R eadus 1/,ho have IIot read 
tllt~se articles, 01/ operalillli efficiency, 
SllOltid by all means do 50. 

AUDIO AMPLIFIER CI2CVIT 
FO~ MV DEIFCTOR OUfPUT 

FIr; 8 

+ 

"Reminiscences of an Old Operator," 
the True Story of an Amateur 's Early StTu~les, 

Begins in This Issue. 

ANSWERED 
for only $1 

At last you have under one cover 
0" Complete Handbook. 

JUST OUT 
514 PAGES 

C_,;lo<1., 

IlUUF.DUT, ••• '_ ... '.i ..... w.".... [ 1.<1, .. 
c ...... u. s . 
• ,., I. ,!,." •• 
M ••• i .. T .... 
• ... 1It. .li •• 4 . , 
F. II. D ... . . 

No more need you turn from book to 
book, hoping to find what you want. 

It is 11 11 here, in 514 pages crammed f ull 
of every possible rad io detail. Written 
in plain language, by engineer s for lay. 
nlen. Clellr s up the mysteries, tells you 
what you want to know. A complete in· 
dex puts everything within your reach 
in a f ew seconds. 

IT EXPLAINS, EI ..... I"' tt.",s and 
circ .. i' a, an •• nna •• h . ..... iea. ,en~ ..... 
10"' and mo!o .. , . IKlron (vac .. u m ) 
t .. .. eo . . ... ry ' Kelvin , ...... ,,_ .. P .... d iD 
and ... "diD ' .Iquenc!' amplif;ca';o", 
b._ de .. t. ... nd com m ... clat tra n .ml •• 
le.a . nd . tceiv • ••• a"p",_u,e ncra l io", 
.od~a. IIcen" .,,1... Ma n!, o;!t.u 'aa. 
lu •••• 

Unde. one coVe . . Yes, it is a ll in 
one volume of 5] 4 pages of clear tYl)6 
with hundreds of diagra ms and ·ilIus t ra· 
tions. Takes the place of cleven or m(l re 
llpe<:ialized texlli, each c(lsting f rom two 
to ten times the dollar you pay for this 
single book. Belongs in every radio
equipped home ,on every a mateur's table. 

S."d" to. d oy on" f.t ,M. SU-po/ e I.C. S. 
Rodio H ondoooit-the b{g/u t uol ... in rod lo 
' o_doy. Money booc lt If I'D' nli.lieJ. 

r - - - - - TEAR OUT HE li E - - - - - .. 
I ' l'<'t£R~.TI O!'i".u. CORRESI'ONtn; ... c£ scuoou I 
, _ilfi.I< 5<........ ........ , 
, ~.f.'"~0~i4 ~~:·i . £'::'n~':: ='. I I II 10 _,,_, lit .. If I I ......... ! •• !, , 

, ~J,o.G~ '1O<I "'":1U~~i: .. t~ ~~"bl" B.. I 
I I 
IN ..... M .... _ _ M __ ._ ..... __ •••••• • __ MM_M._. __ ... _ ••• : 

I I 
~~~ _ -_.=--=-=-=-==-==._-....: .. _ - .J 

1-ISK US! 
l><>n'! w:u!~ ,no""1 !.ytn= U.i •• ' ha. and ... mo!hi .. ; 

.. ~ In an dfo.t !o ~. " 1(' •• ouU. yOu _nt. We 
know . C\<11o ""nd,l ion . in ,·¥t·ry _ . ion of III(' I). S. 
;Iond Can:uJa. Tdl ... Ih. re . .. 110 yon wanl a .. d ...., 
.... U1IeIl ),ou III<: r«"<,iye r I .. buy Of b"ild !ha! ""ill ~t1 
you IhDl e . n ullS. We al oo ,,, ... il ll pla .... msl"te. 
!Ion .. JI' C"QlJtion •• etc. Vou s:tl l.., par! i.1 .. Iy;"" 
,."'" UI. a • ...., aro: ..... i"'" , u led !n Iho: ""lot 01 a ny 
It;nd 01 .. I"IJI ....... I . So! .. d lto.lnll'fd . ... 1f .... dd . u ...... 
~" ... ·Ior>e o. q".. .. i""nai . c . ... 1 Il".tic .. b.... No 
obtiU.!inn. 

KUSTER 6: PI11;LPS, 
A . "I. 0::0 .... .. 110 ••• "d T H hnklo .... 

646 N. Michigan B lv4., SUite 325. Chicago 
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Deresnadyne Receivers Give 
Clear Tones 

The Dcrcsnadyne Reech'cr introduces 
a n!!w principle ill radio reception. which 
seems to possess decided possibilities. It 
is the invention of E. A. Beane and E. F. 
And rews of Chicago. The circuit it self 
is s imilar to that of sta ndard lUned radio 
frequency hookups. diffe ring in the omis
s ion of certain parts heretofore considered 
!lceessar), and iii the ]>roportioning and 
placing of the parts. lis ]>erformance is 
d iffe rent from previous types. lIS most 
impressi"c fe:l.ture is its clear reproduc. 
tion. This lone quality is, howeve r 
auained \\ ithout the slightest sacTiflC!: of 
"o\ume or distance. On thesi' points, the 
Deresmldyne is easily the equal of t he best 
present-day receivers. It is e:nremdy 
selective. tuning sharply enough to elimi
nate any ortlina ry inte rference, enn in 
congested a reas. and at the sa me time 
avoiding the critical sharpness which 
makes tuning difficult. Allother feature 
is its freedom from ulldesi red oscillations 
that produce whist ling li nd distortion. :';0 
~t ltil1g of the controls will cause the scl 
to whis tle. Tuning is still fu rther s impli
fied by the fa ct that t!ach sta tion will 
always be found at a particular setting 
of the dia ls and can be logged. 

Liberty Electric Corp. M oves 
The Liberty Elect ric Corpora

tion movcd recently to a new fac
to ry at Stamford, Conn. The 
fac tory is of the modcrn type, 
with more than 35,000 squ,lre feet 
of floo r space to accomodnte Ihe 
need for increased manufacturing 
facil ities. 

The principal Liberty product is 

T he Bradleyleak 
The Bradleyleak . manufacturt'CI bv the 

Allen-Bradier Company of :'\Iilw:lukee. 
\\'is., is one of the 
\·ery flll est type of 
variable grid leaks 
on the mar k I' t . 
The IIccompanying 
cuts illustmte its 
appearance. which 
is \"en' much like 
the f;lmiliar Brad
ley s tat fIlament 

control. The leak is \'ariable conti nu
ously from about one-quarte r to ten 
mcgohms of res istance, and can he used 
with any type of 
tube now on the 
market with per
fect satisfaction. 

A special pro
vision is madc for 
thc grid condenser 
connections, in the 
fo rm of a sunken 
bed in t he porce
lain itself to ac
commodate the 
s ma II size rued 
condensers now in \"01;1;Ie. Screws a re 
pro\' ided for the mount lll(! of this con
denser and short grid leads a re effectl-d 
by its use. 

the Liberty Super-Heterodyne Kit A Ltbt'-'l 
1'\0. R-40. Libert )' intermediate "~UH,·n~I:· 

\\·a\·e transformer;; ha\'e been espe-
tivity. Three stat ions ul'cr3tin~ on H5 . 
462 and 461) meters-one of them a 1.000-
W3tt station near by-were completely 
separated with Liberty units. The T. ihcrty 
super-het kit comes complete . 

c ially designed for perfection wi th super
het reception. These tra nsfomle rs are 
shielded to pre\'ent interst~ge couplings 
and may be placed close to(!elher. Lib
ert)" units are a lso knovm for thei r selec-

The New liberty Ete!:ln;: Co~p. Fa!:loq 31 Staolfo~d, Conn. 

The Maga:.;ne of I/lf' [Jour 

New E lectrad Products 
Several new and impron-d radio prod

ucts ha\'c been placed on the market 
recently by EleClrad, Inc" Kew York 
Cit )". 

Among them art the Electric Certified 
Grid Leak. which is accurately c31ihrated 
~ nu fixed, ha\' ill~ permanent resistance· 
the Elcc t rad " Hyd rogrounds," made i~ 
t~e temporary dri\'c type fo r campers; 
dISC perma nent type, and drive typc
I>crmant·nt. T he hydroscopic element in 
the Hydroground has an affm ity for 
moisturl! and holds it permanently in 
suspense. 

Other new Electrad products include 
lightning arresters. indoor and outdoor 
types; vernier di., I ; lamp socket antenna 
EleClrad Diode tube, grid leak mountings' 
resistance coupled ampl ifie r kits, etc. ' 

Reic h mann D esigns " Thorola" 
f rank Reichmann. in\'enlor of the thor

ite h~rll and. the thorophone loud speake r, 
has Jus t deSIgned a new reproducing unit 
known as the Thorola. which is being 
manufactured by the Reichmann Com
pany of Chicago. 
. "~he Thorola ~~s pro.ven its superiori ty 
~n dIrect competLtlon With o ther amillify
lIlg and reproducing de\'jces in the $2S 
class:' says l\Ir. Reichmann. "It repro
duces the highest violin notes and the 
lo\\"<.-s t drum heat s without distort ion and 
wi th great volume." 

This design uses fo r the firs t time the 
push and pull princ iple with a permallent 
~dj ustment. The horn is one piece thor
lie and ca nnot be thrown into resonance 
with any audible sound wave frequency. 

Franklin a Fresh ma n Stockholder 
Albert W. Franklin. chief engineer of 

the Charles Fres.hm':ln Co., manufacturers 
of r~dio apparatus, of Xew York City, 
has Just bt:en made a stockholder in the 
conce rn 

1\Ir. Franklin is the inwnlor of the 
Freshman Variable Grid Leak and many 
other rKlpular radio items 

Marsh a ll-stat for 
All Tubes 

Tht Marshall-stal , known 
as th<.- " Universa l Rheostat " . ' 
IS 3 smooth accurate-adjust-
ment rheostat. Specially 
treated :\b rsha ll res istance 
discs enable the operator to 
obtain any resistance down 
to the fUiest \'e rni~'r ad just
m<.- nt for any tube Ot combi
uat ion of tubes. Brl'akage 
impossibl<.-. Onlv one hole 
requi red in panet" 
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A One-Control "Go ,----------------------, 
Getter" 

(COlltillllCd ]rOIll pllge 19) 

builder may have to be governed some
what by the plate condenser used. I find 
lhat different makes of condensers of the 
same rated capacity actually gh-es varying 
results. ca lling for from 48 to 55 turns. 
Therefore, while I give -18 turns as stand
ard (and this will usually be salisfactory) . 
the builder may find tha1 it will be best to 
wind on about 55 turns at first. and then 
remove one or two turns al a lime, if 
necessary, until the correct number for the 
condenser being used is found . This is 
easily done without disturbing the coils or 
any other parI of the completed set. To 
gel correct dial reading and number of 
[urns, select , say, a 360-meter sta tion. 
When this station tunes in at approxi
mately 30 on the dia l, you have the right 
number of turns on your seconda ry, and 
will then be able to cover a ll the broad
fast wave lengths. 

Get Correct Spacing 

COIL "A," the primary, consists of six 
turns of Xo. 18 DCC wire. Coil 

"B." the secondary, has -18 turns (see sug
gestion above) of No. 22 DCC. Be sure 
10 wind the wire on both coils in the same 
di rection , and leave the ends of the wire 
of sufficient length to make your con nec
t ions. For winding these coils use the 
wooden type of spider web form. with a 
center approximately 27$ inches in (liam 
eteT. This type has thin round spokes, 
and in winding you pass the wire under 
1\\'0 and over two, ami so on until required 
number of turns is completed. 

When completed. place the centers of 
the two coils evenly together. which auto· 
matically gives correct spacing between 
coils, and seCu rely fa sten together with n 
small brass machine bolt and nul. A neat 
effect can be obtaine(i by CUll ing off the 
unused ends of the spokes down to the 
wire on both forms. On the secondary, 
which is toward b.1ck of set when set up, 
leave aile spoke untouched. Drill a hole 
of proper sile in baseboard and insert th is 
long spoke. This gives an easy and secure 
mounting for coils. 

The set as described will cover the 
en tire band of broadcast wave lengt hs 
wiLh an a\'erage-size outside a11t~nna, and 
under favorable local and weather condi
tions will give the fan all the DX records 
he wants. 

Magnavox Produces a Tube 
The' engineers who de\'C lo~d the } Iag

navox line of reproducing and amplifying 
equipment have now produced a vacuum 
tube which has been rlaced on the mar
ket at a price of $5.00. The !\Iagnavox 
tube, T ype t\ , is a storage lxLuery lube 
for use as audio frequency and radio 
freq uency amplifie r in all standard cir
cuits. /\150 recommended for detect or use. 
It is not critical of adjustment e ither as 
to plate or filam ent. Filament consum p
tion is one-quarter of an ampere. Its 
principal fea ture consists in it s capacity 
for eliminating the grid. 

New Models 

Bristol Radio Receivers 
Incorporating the Patented Grimes 

Inverse Duplex Systeln 

Warch far further annotmcemen{s in all leading 
radio I)Zlbfications. 

Grimes' System Insures N a tional 
Tone Quality 

Improved Bris to l Audiopho n e Loud Spea kers-give 
greater volume, are more sensiti\'e and still maintai n 
their round, full tone and their d istinctive freedom 
from distOrtion . 
Ask for Bulletin No_ 30 1 7~P, 

The Bristol Company 
Waterbury Conn. 

SEN tOR AUDIOI'IIONE 
IS meh B. ll 

JUNlon AUOlOI'HONE 
I I ,,,.h ~ll 

I)ABY AUDIQ PHONE 
WIth FIb,. Hom 

I',.;<e . .... .'30.00 I''';<e... . ........ S22.SC Pri<~ ............. ' t 2.S0 

HOWARD PARTS 
No. ICOl Rheo. , . t. 51L_1L0 

No. 1003 Po'enl ionu 'e" 51L , 50 
No. 1002 Mk,,,,..., I H . 51L.50 

AI All De.ol.r. 

4248 N. W u 'e,n A ve . 

Build a Super-Het 
PRECEL 
Super Kit 

1~\~,"'~~~1~.~< .. ..:13~ua~i! O¥:!~;i'.,',,:!': ; . ri,~ ::,!' ~~t',,'i. 
"""". 1;.,'0" ' . • 'e. Coml'I. ,c Ki' Ii " $2S ')I) =1>. 

It WOl"ks and Can'l Be Beal ! 
Order now, a s Aupply is lim ited. 

Electrical Manufacturer's Agency, Inc. 
25 N. Dearborn 51. CH ICAGO 

COMET BATTERIES 

First of ~ Series of Technicnl Rndio Articles by Armstrong Perry 
Begins in October RADIO AGE 
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To Each 
Purchaser 

CJ[a 
World 

~~::'fGJ 
EARNI 3000wl 9000a Year 
Enter fall g rowing radio fie ld, thousands of bill: pay 
jobs waitin!! for you, U, S, Go,,',., Steamshios. R, 
R's .. Coroorat iont eagerly seek Radio trained men. 
Advancement rapid, eam from $3OOG tl>SSOOO ytarLy. 

Prepare for Big 
Pay in Spare Time 
My .""uta!i!>n as R3dio Engineer 
a"d i"structor insures YOU com
plete. sveedy success. at home in 
.par" t ime;e;un while y!>u learn. 
I make y!>u expert in rad iI> design, 
i"If, buildinlE.repairing and opc:ral. 
Ing and teach y!>u onLy pracl;ca l 

.. , ", ""H"""" .. ;"sid .... dove. You (I,,,d..!),_ cOm' 
plete my C'Ourr;e and step out lnlo Big Pay. No clI-
ve.ie""e required. • 

FREE RADIO 
OUTFIT 

1000 MILE TUBE SET 
f"." . Ml .... ' li .... 1 .. ill .. h .. tu!>e,....;o 
.... 1ft h&ftd."",~ .. bin.-' '" m .... who 
en ...... t ~o" • • _ tut .. ty f"RIt!! . s...d 

r"t,j':'~t~)o"! rd~~~' """, de"t.oo\ of 
•••••• 0 ••• 0 '0, . .... ...... ......... """'iii 

... G. 100 ... " ..... ".d'o ~ft"'ft .... , " 

"",0 ' 0 "'SS'" 01' ... ,. .. .... ;: ... 
nl. " . ........ OOd .......... 0 ... . ,:t. CH'CACO 

Pfto . Si" s""d m. ",U' PREI:: It.~io Il"",k and ,our IImlkd 
plan .. ,,110 .. , ""., 0( o .... i g. ' ion. 

HUDSON-ROSS 
. Sellii only Guaranteed 

Radio Apparatus. 
Send lor dllc:ounu, 

123 W. Madison .St. Chicago 

Pickups by Our Readers 
(CcmlillrleJ /,om page 44) 

I think i\ lr. H:lhn's letler is a Kooel one, 
and I l hink he will be ~Iad lO receive 
RADIO AGE for one year FREE, You 
fellows who missed out on that contest
:'I IISSED SOMETHl :\'G! 

I feel that this fellow deserves some 
recognition :lt leasl. for his good work. 
His listening is done in static the year 
around. far away from broadcasting sta
tions. and his perseverance gets him a 
RADIO AGE ANNUA L. 

RADIO AGE, 
Gentlemen: 

I hal'e beel! gelt inK your magatinc 
from newsstands cver since you puh, 
Iished your firs t number, I h:lVc 
every issue, I would sooner lose my 
tuning arm than to mi~s a number. I 
tbink lhat RADIO AGE is the big
gest and besl publicalion on lhe 
market. 

I am a ham (m)' call being ~VA) 
but I would rather mix in with this 
bunch of Pick·up Birds of RADIO 
AGE than anything else, I have a 
single tube s'ingle circuit. and a 
Crosley :'IIodcl X. I understand thal 
the Crosley won't count in the lists, 
will it) Do I have to use one tuhe? 
I want 10 be a Dial Twiste r- l think 
it is more fun to be a UCL with the 
RAD IO AGE bunch lhan geltin!,: a 
glass arm from poking al a key, 

Here is a lisl I (.:ot on my one 
tube set : 

KUK .\. KJS, \\"ll " !' . \\'5 \'. \\'SAI, 
\\"Oc. \\"S Il. \\' 1\'1. 1\ LW, \\'~{ C. WGI', 
\\"00. \\"JAX. II· T .... ~r. IITAT. 1\'I{,llI, 
1\'n ,\I~. 11' £ ,\0. \\·('I I~. \\' M'\J , WH. 
\\"I"'T. \\·O .~ l. I'\\'~ . 6K \\" \\'IIAS . 
\I'SA P. \ I'\\'!. K~IJ . en ., \\' C\". WSr. 
10;\\'(; . 21lY, \\" I" S, KGO ~ lIcl on .. in 1'0 , 10 
Itico, 1he c,, 1l 01 whld , I n,;uffi In '""ill i!, 

1':'011' I don't think this is so bad, 
because all you fe llows are up there 
amongst nil the Slnl ions : where I am, 
way down here. there aren ' t many 
slations. To gel any. you've I;0t lo 
reach out a long way first. 

I wanl to wish you all tbe success 
in the world with your "million dol
lar RADIO AGE." 

Yours truly. 
P. L. HARTNETT . 

316 Henderson Ave .. 
Tampa . Florida , 

Yessir ! That let te r deserves third 
pfl ze. Down in lhe land of everlasting 
Summer. )"ou do ha,'e slatic. I\'e had 
some of the radio bugs tell ffit' thal 
if it ever gels much worse, it would be 
fatal to listen. HI ! 

Score so far , hy the courtesy of the 
Pick,ups Sta tion or RADIO ,\ GE is as 
follows: 

June Game : 

Dial Twiste rs ., . . 
Old Man Stat ic .. . 

• • 

1 1 
1 1 
o 0 

Prizes 
.1 , 
1 
o 

5 Total 
J 
o 

Here 's anot her live wire: 

RADIO AGE. 
Gentlemen: 

I am sending the following a rticle 
f(lr the Pick-Uf)S Page in RADIO 
AGE. (He's quite a poet, and 
doesn't know il~makes 'em rhyme 
any time). 

I am using the following hook-up 
employing a UV200 lube and have 
an antenna ~o feet long and 25 feet 
high. I have received as far ::.s 200 
miles with a wire 20 feet long and 10 
feet high. r.ly list of stations is as 
follo ws : 

K(;O. KLZ, WC,\ I'. \\"Re, W ilAt;:, 
\\"S il. KFA U. KY\\' . II"LS, \\'E II l!, 
\\"(;1\, WMAO. \\"OJ. \\, l 'AS, \\'T ."·, 
\\"ClJ tJ. WG,\Z, KI'LZ. WOC. WI I.\ .\, 
I\I' KII , \\"EAII. WEAI~, "'"AC, WGI, 
\I' IlZ , \\'IM5. KO I'. \lT X. W\\'J. 
\\· IUII. \\' I .. \G. KnIX. \I"cAI., \\"OS. 
\\"/).11'. WI/B. \\'00. !.:FEZ. KSf), WCK. 
WEll , KP I.:X. IVA,\\\·. \VOAII' , WC.\). 
\\"011. \\"E l~~I, \\"Oll. 11"(;[(, \\'~AW. 

~~;f¢.P' 1~~~~;·\C\I·W,~[;\t"· \~iVF'\\~rl,t~: 
\\"ilT. 1\' ,\ Il \\". \I-L\\' , \I'SA[. WTAll. 
\\' J ,IX, II"IIK , \vll ,\\' . \\"E ,\O, WABIl. 
KG'\'. KIIKA , "'DAIt, \\"00. \\"ll'. \V[F. 
KO'· . ,,"CA E . WI ,\S, WPAII. \\"f: ,\N. 
WJ,\I{. KFIlY. \\"N.\\', II') [C. WCM. 
\\"FA A. "·llAP. \I·EA\' . \\'C,\R. KT\\". 
\\"/lA, WCAY. WII .\]). CFCN, CKAC, 
CKe K, CI' CA. C" ". I'\\"X 

This makes 9~ stations in all, in 30 
different states. 5 in Canada and 1 in 
Cuba, A good polrt of this list was 
made during June and J uly. 

ROBERT :\.1. H1LLIS. 
1462 Belle Ave .. 
Lakewood, Ohio. 

Some time ago, a fellow, when sub, 
scribing. wrote in and told us lhat our 
magatine was not fi lled with a lot of 
craz)' DOX'TS-so we are going to spoil 
his perfectly good opinion of RADIO 
AG E by printing the followin!l:: 

Don' t forgel to point oul errors in the 
broadcast line. 

Don'! forget to renew your subsc rip, 
tion. 

Don't fail lo read the October issue of 
RADIO AGE containin,c: the story of lhe 
Augusl Stalic Puncturing ConlesL 

New Lego Detector 
A new fi xed detector. The Lego Won

tier, is being put out on the markel by 
the Lcgo Corporation, of 225 West 77 th 
St reet. The engineers of Ihis concern, 
aft er months of experimenlation, ma in, 
tain tha t the Lego Deteclor is ideal for 
Reflex and Crystal sets. Amoog the 
feature.~ of the Lego Wonder a re the 
following: 

No parts to replace or wear out ; the 
usc of a II/'W material that effectively 
elim inates dislorled and interrupted re
ception, and substitutes clarity and in
creases volume ; 100 pe r cent sensit ive ; 
no searching for sensitive spot ; glas.s en
casl.'<!. is immune from sun :tnd dus t. 
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Attaining Halr's Breadth 
Selectivity with 
One Control 

(Colftinued frolll page 13) 

T he Maga:ille of Orr I/Qll r 

the tube and put the phone plu~ in the 
jack. The tube should then be ill uminated 
and the rheostat knob turned unt il the 
brillian cy is in accordance wi th directions 
aC(ompanyin ~ the tube. Then conneCl 
the " R" battery and a sharp cl ick should 
be heard. The tube should respond with 
a bell-like note when it is jarred slight ly. 
Rotate the tuning condenser dial unt il a 
bird- like 'whistle is picked up-signifying 
the "carr ier wave" of a broadcast ing sta
t ion. Tncrease the absorption condenser 
to about 70 , when the whistle should cea se 
and voice or music be hea rd, 

I F T HE absorption condenser does not 

Standard Insulation 
-wherever Dials turn 

stop the oscillation. increa se the 
coupli ng bet ween the antenna coil and 
the secondary unt il the oscillation docs 
stop. The proper de,l:ree of coupling will 
be such that oscillation may be started 
and stopped by a movement of the ab
sorption condenser at any point on the 
tuning condenser 's dial. In the case of 
a small aerial , it may not be possible to 
stop osci llat ion . and in that case, wind 
about fi ve more turns on the couplin.!: 
coil. 

Without oscillation, and wit h the ab
sorption condenser at 100. tune in a local 
station on the tunin.!: condenser :md ad
just the rheostat ' for best reception , using 
no more brill iancy than is necessa ry for 
loud and clear sill"nals. Then decrease 
the absorpt ion condenser to a !}(lint near 
osc illation , when the \'olume will be sev
eral times as great. 

It is important to note that the cir
cuit may be quite close to the point of 
oscillation over a wide ran ,:.:e on the tun
ing dial. In searching for OX stations. 
the besl and most thouRhLful pract ice is 
10 keep the readin lZ of the absorption 
condenser slight ly higher than is needed 
to produce oscilla tion , and at that l}(linl 
there will be sufficie nt regenerat ion to 
bring in the s tations well. The presence 
of a OX sta t ion, or in fact any station, 
i~ indicated hy a swi shin~ sound ca used 
by the contacts of the hi~h voltage gen
erator at the stat ion. This slill"ht swish
ing noise is very sharp in hl11 in~. and if 
the s tation is weak it is utterly impossible 
to get it without the usc of the vernier 
control. 

H ow t he Scale Should Read 
Users of some condensers (.0005 10 

sizc, however) may fi nd that the con~ 
den ser scale isn't just right as rell"a rds its 
tunin,:.: rangc. To he sure of ,:.:ett in ,!: 546 
meters ( KSO). the hllthest broadcast 
wave length, WII' or WOO shou ld come 
in at about 84 on the lu nin!! condenser. 
T he ac(ompanyi nlZ "curve" will show 
plainly about where the var ious stat ions 
rn~y come in and will also.j::"ive the reader 
an idea of the appearance of a " DX 
Lisl. " I\nyone can make up such a curve 

W ith every fac ility for testing materials used in radio 
work , t he U nited States Signal Corps chose Bakelit e fo r 
t he potentiometer base here shown. We a lso illustrate a 
R ogers Radiom eter. K ellogg Condenser and F il-Ko-Stat, 
a ll o f w hich a re B akelit e Insulated. 

These cri tical radio experts, as well as the most inexpe
rienced ama teur, have com e to recognize the p hrase " M ade 
of B akelite" as a guaranty of excellence in radio insulation. 

B akelite en hances t he value of any radio set . I ts high 
elect rical r esistance, stability and beauty of fi n ish have 
led to it s adopt ion as standard insulat ion by t he large 
rna)ority of rad io manufacturers. 

BAKELITE 
Condensite 
/?yJMANOL 
." ,~. ",;"" .4 
T."", ___ ,_ " ,. 

.......... ,;. rt«lo<t. 

..... ,>< ... '" . "d" 

. .... " ... . . d by 

e A KELITE 
C:OltI'O" .. TrOH 

Send fo r a copy o f our Radio Bookle t H 

Send fOT OUT Radio Map 
T he B a kelite R a d io Map list s the ca li letters. wave 
length and locatio n o f ever-y oroodcasting s tation in 
the world. E nclose 10 cents to cover the cos t and we 
will send you this m ap. Address Map D epartment. 

BAKELIT E CORPORATION 
247 Park Avenue, New Yo rk , N . Y. 
Chingo Offi ce : 63 6 W et! 22d Stt~et 

THE MATERIAL OF A THOUSA N D U SE S 

55 
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,.""' ..... . ~. 
" r.>.$iIM" ~ 
M...ov,O <0", 

'"'''''.''''''''' 

Double Adjustable 
Crystal Detector 

.\ 1 la,,1 th e experimenter who has 
!>earcheu fo r the ideal crystal call 
now depend upon a perfect det ecto r , 
The new Freshlll;'\11 Douhle A d jus t
able Crysta l Dete(tor has ' met evcr)' 
requirement of the ideal IIni!. It 
afford» uni nte rrupted. IIo;5el('55. d is
lor:ionless reception. yie lding ex
t r:lOrdinary \' 0 JUlll e wi t h entire 
absence of squeals and howls often 
introdu ced by \' aCUU Ill tuhe <lNCc
tors. 

The World's Best for 
Crystal or Reflex Sets 

No mon' "eII , chlnE fo. , he senol,;v" . po'
menl)' turn the knob .. yO\l w .... ld .. d .... . 

Fre"hlll:ln Double Ad-
justahle Crys tal Detce- $1 50 tor fo r pand or base • 
u!>c, cOlllJ>lcte ...... ... . 
Fre shman S uper-eTyMa I with ~on· 
~ I e t<lllk Housing. fit s <l ny sta nd· 
nrd dctcctor unit. ........ .. ... . SOc 

At YOU' drak,'. o • ..,nd p"rcha"" pd~ 
. nd ),ou will be ,uppl,rd pos tpaid. 

FREE' \\"T'tr iOT building pt~n . and 
• hookup. Q£ SUJl<.. · lt rt~ rod)'nr. 

Hell,,~ and other I>OI,u13r circuiu. 

/has. '7reshman c.. Inc. 
~ol Condc/t.Gcr ~cdJUts 

lIN S.,~en th A~e .• Nrw Yo.k 

CLASSIFIED ADVERTISEMENTS 
Ton « .... p.o ....... d prr ." ... tI ..... In adva..<r. N~m. 
And a-.. .. m~" ~r <Q"ntod. Euh tnlti~ t "",nL. 
~ ....., ...... d . C .... , ....... "" ' Mrtv'" by Ih. JOIh o . 
mon.h ,,,.. ... ,:c ..... ,, ~ m Ol"h ~. I ...... 

a fter he has listed the tuning dial num 
bers for a .Iozen sta tions o r so. all tha t is 
required bdng a sheet of plain graph 
paper. Divide the lower Hne into tens 
for the dial numbers and the left \·ertical 
margin into tens for wave lenj:::ths between 
200 and 550 meters. 

The selectivity of the circuit will be 
sufiicient to bring in WKAQ. Porto Rico. 
without a whisper from WDAP t now 
WCN ) or WJ AR- both 360 meter sta· 
tions also. The fact is that WKAQ is 
a bit higher than 360 meters. The selec
tivity will al so be sulflcienl to tunc out 
\\"LW of Cincinnati (309 meters) and 
bring in KCO. Oakland , California (3 12) . 
Of course. such Jong d istance as KGO 
cannot be accoml>\ished every night or 
even every week. but there arc dozens 
and dozens of stations within the reach 
of this Ultra-Audion receiver. All tha t 
is necessa ry to get them is pat ience with 
the vern ie r ··knob. '· as this is the hca rt of 
the cont rol. Keep the regeneration up 
Ilea r the osciHation point, but be careful 
not to let it "spill over" and whistle very 
oft en as this will interfere with other lis
teners within a quarte r of a mile or so. 
Th e circuit is not nea rly as serious an 
int ed er!.' r as a regenerative circuit where 
the acria\ circuit is tuned. but it can 
radiate to some extent. Thc beauty of 
the arrangement shown is that the ten
dency is to tunc the set without allowing 
it to oscillate whereas in other form s of 
regenera t ive circuit users are naturally 
more I)ronc"lo usc osc illation as a means 
of picking UJl DX stations. 

The liule "swishing" sound mentioned 
is your guid ing nolice and you can turn 
t he vernier from 15 to 25 past eight or 
ten casily receivable broadcas tin~ stations 
without havin!:" to touch the absorption 
condenser at all. 

if(,dlJff)ll@j1!@JZ 
.Jhe .Mil~ti·)iIH1.r'!!lt! lint tr 

RAnl O AGE i. a "'''''t~b p~riodl<a l ""h1i.~ .d _ 
.~" ]\.h o •• ""h p",.""ti~, ""'n.h. ·1 h ...... i . e,.., vol_ 
u", . .~t ,.C'> '. 1 ~ n",n' ,., r' ron., ltullnl a .o)~one.. 
Th e ,uL..,ri", ion price lor If!lnlO _\I;;: ,,' I " hed 

t::;r:,;. ";J~~" ~"e':O~:~:r~'1 ~f~~l~a ~I,t~;o 1~«If,,~i:.i 
,,'a'r'. ~5 <~" " "a.h . S~,,,pte COl'1 ",,11 .... unt ",...,., 
'"'t"e, '. I'ni .. ri ".a.u ,,,,, .. ,~ ~1 ."nP' in «<>od "" ... 
,,".,0". IT,,, •• d "'''~ <";n • • ,,~ .. t ordeu ao>d f·er"",al 
ch .. k . '~a::ed. ,'10 fO'~;H n " am," or "run ,,·ill "* 
~o"'1k~;'.d~r ~r~R;\n~J(f~~8"F..o~~~~, .Muid h" dra ... " 

All ro",,(1,u,"''' ' 'Iooulol I", ~dd.d.M ' 0 R. H . 
Il o~"'n ~. "._l~'" F.<io'''',. !<,,; ,~ no. 500 s. 0 •. "1><"",, 
5, .• Ch ical<" . 1I1,"";~ a. ,u';'", , ;nn •• ""h as a •• nM 
awa,t.bI. ~iIl "", t", rNurn<d "nle<, ["II "''''n no" · 
a~o i. .."c10 • .ro. Il.",u""'~ti ... ,, f,.. c""",h""o". 
1 .~!n~~rd!nT.~!I.?~r ~~~. t,,{;;d~~,r..r .~,,~~~<a;~~~~ 
m"," 01 ,h . Ho.Il, a, . R:u r . diff.r fo. v>r"'u •• ~b,,<I·. 
Cood Kt~ .. r'hotow .. p~ic ""n. ' '" a,hu lUu" ... ton. 
a . f ",tiC"M. ,j.ho. "","m,,"I<"'''''' st 'n,, ~t I .• add'e ..... d '0 u· 
" ou' ,I.-","m."" •• 1<1110,,"., T,,·hn,(> I. F.h. 

;,\~"!.~~~~' ~~~.~~::~"IIA. Iti!.'~< :\<tr,~~~' ::;::;;~\'~~ 
'i ..... 17 \\ht 4Z,[ ~ • •• Nro! , ' ,.,rk Cill·; 1"''' ..... a"d ",.g"';". <o<u.n .. A ~I. r «!,. ,\tl M,,~"n .. n". 
U«''',n~ :-: .... y""k .¥<ncv. a .. 10<" td a . _ I< 
D.~,~~ .n H. Chi ... n. 1\1,,,,,, , . '" COT< 01 R,I.l)lU 
\. d':. 

E.~:'~Jc:.. "':;!,.I ~~I·.~'~~ t),;;.,r:.;'~,~t;:~:'1 T>~~~r~Ir;~;l:; 
{'h;<.,,;o. l1I o<~"'. ""d<r ,h. u' of ~I.,,<h J. JR'~. 
A~r il "h. t ~:.. TI, t .. R~ori'I<'.d In II S. f'l< ..... , (Oi",..,. C""7 .I ~M: In., u, It AlltO ACr.. 'n"- J,O'l 
s. nou," ,,.,, 1', .• Ch;<~gn. lIli ",,". Th c ,""n'.,," .. . 
'bh ... ., ... 1" •• re 0'. ,. ,." ~h1"" .• "d ""''' nn, ... ,. 
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F,%a'~'t·m!'hftaR~:' ·"'~ ,he Lb" k ~rov;'I<<I 10, In ., .• 
,,,a~~.I,,. nn Ont ~ r 11" r.~'" h.re;n . \\· ,h" p\,lol,·. 

,~~~.'~.,;;.:~~it~\~ %~"~.,~~ ~r'~",-.;.,';.·I~·;;'h~··tfl-:;:::'"o:;' 
~'!'r:3~~~:t i;"v"s:,il r~ ii:.,h'[!~~r.~~"!'.r!~~ 'a';.d 'C::"~I~: 
Sul''''' ;'' 'i''" ' 10. Ie" ,ho" an~ lOA' .. , I a<c.p ... t 
t,"hir~\,)lo".\J!W· Ahnl~~f. W ~'~,;.ni~~~" wit h OST 

;II" Q),' .lfu"·o~ RAD tO ,\CE I!'h,~ tI",;t,·~. 10 Ad.nlis". 

TIll' M agazille of Ihe HOla 

PECIAL 
I NTRODUCTORY PRICE 

For a limited time Q,,{y , and to int,oduce this 
now and superior Slo<age "U" Radio Battery \0 
the Publ ic, we a re ..,!ling it for $-UlO. R~l>Ul"Is 
ReL1i1 Price i1iW.OO. You S,1"" $2 .00 by ordering 
NOW. A lIner battery t.3nnot be b uilt than the 

World Storage "B" Battery 
1.2 CtLLS- U VO~TIU 

To ,"0 .,Olt ... _ ......... Radlo .... ' ....... d to ... "' .... mIl-

~~.~:t: ·~"::\.~":ii::..-;,·t~%~:~""::~~;f!:: an ... ,r.' ... .a'(,!j' .... ,,,a' .. '.h" ..., ••• • f ......... _ 
:;:'!:,':~ ~J~:"'.o;: ::.n~~·d a<. _ .. , ... ... 1-

ASllpcrior Battery ~';\::"GJ':b!,:t~~ 
JI ..... ':.l.t""'2 t .~ t.),~ ' 'D~' 'n. _"' ........ 10 .... o. 
~ m • ....:~·;;:.. ... , ...... ~.~ .. .:...":'!~ ~.;;:.:: 
!.I ...... " ,b"R', ,,"' .. 'i'l .... '.on._, _"""'. (t' win ~ "" .. , ... " .. , . _ .. I.- dl_", . . .... """. 
. ~_";1;.~."~~,l"~".':':'''=,''''''0 .u<. _4 ... 

SEND NO MONEY 
J.", . ............. r b .... ri ............. ...... Itt ",tp dlj 
..... . . ...... I • • d. o:XT" .. Of"F~": 0 ...... ri .... ...... . 
-' .• ".... ""ll:>· .......... ..... , ':1::''''''' '. ' ...... ~ r:ow~',j~h~ ...... .. f_tt ... "... ' . ISo .. ..... . 

WORLD BATTERY COMPANY 
.'11< ...... 0/<1 .. , ._ •• ,.. ..... ~"' ..... .. ~llo ..... » 

I I 19 So W . b ash A ve., D ept. 81, Ch'e.~o , UL 
sa,oo BY ORDERING NOW I 

Tou are Missing Lots of 
Signals Without a-

··ff "'~BBONY 
~TENNA 

No sed s at itsbestwithout a "Jiffy-" 

S~'PI'Ii"d in 100 foot length s. com
two insulators-ready to 

install. (Wotk. u 
chh.,r in·door or 
o"t-. id~ :aerial.! 

")' '''', ,."' thalers 
-or dired 

$~.SO 
Apex Stampme Company 

.. , • • IZ Riverd ... le . llI . 
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.The How and Why 
of Interference 
(Cl'ul ilwed from pllge 10) 

D istingu ishing Instruments 
H ow often have you fou nd that, were 

it not for the announcer tel ling you that 
such and such a compo, it ion was a vio
lin solo, you would be unable to te ll 
whether it was played by a violin or a 
fl ute? Having been told that it was a 
violin playing the piece, your imaginat ion 
comes into play and you believe that 
you arc listening to a violin. 

T he above explanation also accounts 
for the fact that one can separate e(Jually 
distant stat ions operat ing on nearly the 
S,lme wave \cngth, within less than the 
space of one degree on the tu ning dia l. 
while wi th the case of a comparat ively 
ncar stat ion and an ext remely distant one. 
a goodly number of harmonics ha\'e to 
be reckoned with in the music from the 
near station. which are ent irely absent 
in the distant one. 

So, don' t tear your hair in exasperat ion 
when your receiver fails to obliteratc that 
local interferencc sufficient ly to allow you 
to bring in that coveted OX. ;'\0 \\'a\'e 
t rap or ti lter is of any help in this casco 
fo r its usc would also eliminate the sig· 
nal itself. And, above all. dn nOt hlame 
the offending station . 

The fa ul t lies in the proximity of your 
receiver to the local station and the 
obviou s remedy is- remove your receiver 
to a more advantageous loca t ion with 
rt sped to the home sta tion or wait un t il 
local sta t ions get "off the :Iir "" be fore you 
attempt to tunc in OX. 

N e w Ray-dio " B " Battery 
The famou~ Lavier Formula. a new 

method for mak. ing batt eries. has just 
!>cen applied ( 0 radio batteries by the 
J ordan Battery Company, Ypsilant i, 
r.,·[ichigan , manufactu rers of Ray bat · 
te ries. 

T hs battery is called the Ray·dio " W" 
Storage Baltery and is said to be II revo· 
lul ion in radio bal tc ry const ruction. 

Among the many unu~u.l1 Features of 
this batte ry is the fact tha t no separators 
arc used, giving free, unobst ruct ed passage 
of the cu rrent. thus eliminat ing the hiss· 
ing and siz;.:linl! that are often laid to 
sta tic. 

Ray-dio "13"' Storage Batte ries, it is 
said, respond instantly to atmospheric 
varia t ions, and e liminate the annoyance 
of constant tunin". 

~--

" B abydyn e" Latest in One-Tube 
Reception 

The la test marvel in the radio wurld is 
the Internat ional Babydyne Rad io Re· 
ce iver, made by the A. and T. Radio Co. 
of Danvers, Mass. it ol\"es its effi cicncy 
to a wcll-balancCfI hook.up and to the 
newest radio improvement s it incorpo
ra tes. The Babydyne is compact, durahle 
:md easy to handle. h can be placed 
easily in a handbag, can be coup[e<1 to 
tlVO stages of amplirlcation and will tune 
in distant stat ions 1.500 miles away with 
e,l:1(:. Sta tic is reduced to a mi nimum 

Radio 

I 
I 
I 

Everybodr. is interested in Radio, 
If you wou d keep in step with the 
progress Ihal has been made in Ihis 
greatesl of all discoveries. you should 
have our NEW RADIO Calalog just 
now off the press. 

You t an get the lates t and best 
equipment from RADIO HEAD
QUARTERS. W e have everything 
that anybody needs to enjoy the 
entertainment, news and educat ion 
that a re waiting to be brought righl 
into your home. 

Don' t be without the comfort of 
Radio this fall and winter when 
recep tion is so fin e. 

The W orld's La r g e st St ore 
RADIO HEADQUARTE R S - can 
save you m oney on every thing you 
need. 

----------------M _'/ ,h. <p .. "on TO OA Y '0 ,h. "o.~ n u •• " >,pll. 
tuRn. 

Sears, Ro ebuc k a nd Co. 
Ch icaij:o Ph iladelphia Dallu Snnte 

Se nd New Radio Catalog. 

I Na me 

I l'o. toAi ce . 
Th e W .. , IJ ·. L'H llu l 5 1o;., i . R ADIO I 

HEADQUART ERS. H e .. , ..I'<>u .. ~ .. g el I" ~ I Rura l Route 
f"m<>u~ SI L VERTONE n eut;oo..l'n o 

State . ... . . . ... . • 

Box No ... 

. eeei~,ng _I O~ , 10 • .... "lIul ~,,"io p" ~I_ I 5, ree t a nd No . . 
• 1 I}, o t .. ",.ot p~{ .. u 1Ft A,"e,,~.. I 

Sears Roebuck and Co. 
•• nW;'f!f1i#!f" Ii I "Ii "I i I lildJiB!§ij!f"lmffitOI[!£t!fflW' I li"M 

"ROLLS ROYCE" 
RA DIO T UBES 

I .i~ . 110.;, """ " • • I~ ";fi<a'" 
,,/ "u , I> ., . DUla!.I • • n ~ 
' ",W<flut. u,,"., i ~ ~"t .. ",. 
~ (,It" ..... ;'" Uln 01 ~olu ",. 
."d <1~."' ... >. • 
T~"" 211(1 $ Vpl .. , 1 ... ", . 
~. , . 0.",,0' T~ h<. 

Ty,.. ZU I '" 5 Vol!> . • n 
"''''P''. "''''pl i(",' "nd 0... 
t « 1 ..... 

h .. 199 . 3 _4 Vol" •• K 
... "' ... , . ... . "pur ... ""d 0. · 
.""t .... . 

T .... ' " .• . 3 ·4 Vo U • • • OS 
...", .. , . W I I I, S ' ,,""",d 
II . ... . 

T~ ... I ' • . I '/: V ..... . . H ... ... . 
P<fO P I" ;" "m F, la m. " ' . 
"' ".pll f ... ad 0. .« . ..... 

·'TlII': ROL I. S ROY CE OF 
RAI>J O TUB F.S·· /oU. 
TY I'ES • . .. . .. . . $2 .50 

Ty • • WI •. 5 W M. T , . " •• 
",I", ,, . . $3 .00 

AL L T UBES G UARA N TEED ,,, w" r k in J t ~d~, I'r ... u. ,,,,~. 1>'I'« i. 1I1 
, J . " ,o" fo , .I\cu , rody".. R.H,ot . "" SU I'." 
lI e'Cf"",· n~ !;~". 

S HI P P EI) P "' Rt F.L POST C. O. J). 
WHEN ORDER I NG M ENTION -n'PE. 

ROLLS ROYCE TUBE CO. 
2 1 NOf' w ood ' 51. (O'EI)I. A) N€W:tl'k, N.J . 

Are you 

getting 

DX? 

T hi$ book 
s h 0 W 

you ho w 
t o let 
more ! 

n • . 

Have You Seen the Real Blueprin ts in This Issue ? 
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1<;1)1( .0. 
KOPM 
KOPT 
KOVI. 
KOYM 
~g~g 
KD;r;E 
1<;0 7.1 
KDZ~ 
KrA D 
KFAt 
It FAF 
KrAR. 
KFAW 
KF " V 
I<;F BD 
Kr llC 
K F HE 
I(FBC, 
KF DK 
KFI.IL 
KFS S 

KFBU 
>;Fcn 
KFCF 
KFC I1 
KFCL 
Krep 
OCFCV 
KFez 
KFDD 
~~g~1 
KFOR 
I(FO)( 
KFOY 

KrOl': 
KrEe 
>;FEt 
KFEO 
K FER 
KFEV 
K F EX 
KFEY 
I(rt? 
"FFH 
" P FE 
KFFP 
KFFR 
I(FFV 
K F FX 
KfFV 
"FCC 
KFCO 
Krell 
KF CL 
I(FCQ 
KFC X 
I(FC7. 
KFIlA 
.. ~· II O 
KFJUI 
KFIU 
KF HR 
KC' 
I(F I D 
I(FI F 
KFII. 
I(rlO 
KFI Q 
KFlU 
KFI " 
"fiX 
KFIZ 
KFJI,l 
KFJC 
ItFJF 
KFJI 
KFJK 
ItF]!. 
I(FJM 
J(FJQ 
KFJR 
KF~X 
ItfJ" 
KFJ Z 

KF" " 
ICFKB 

~~~~ 
KFK X 
KF!\; Z 
KFLA 
"Ftll 
KFLIl 
KFL£ 
KFLO 
IC FLR 
"FLU 
ItFI.V 
KFLW 
KrI.X 
KFLV 
KFI. .... 
KFM!) 
KFMIt 
KFMT 
KFM\Y 
KFMl( 
K FI'IF 
KFNC 
KFNJ 

RAD IO }\CEjor Seprember . 1924 Tlte .lJaga=illc of tile llour 

Corrected List of U. S., Cuban, Canadian, 
British and French Broadcasting Stations 

Complete Each Issue 

rrH E list of Uro.ldC.lsting stations on these pages is b rought up to dale cach month by additions of 
nc"" s I3tions and de lction of those. which ha,·c s uspended operation. The list is the p roduct of a 
vast volumc or corrcspondence and its completeness is d uc in la~c mc:asure to the a ssistanc,", of 

ou r spcci:l l news se rvicc ill Wnshington. D. C. Suggestions. co rrcct ions and additional data ",ill bc 
welcomed from readers a nd b ro..~dcaslcrs. 
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KFNl 
KFNV 
K FNX 
>;FNY 
KFNZ 
>;FOe 
KFO!) 
K .·OJ 
KFOl 
1(.'01'1 
K .. OO 
KFOa 
KFOR 
KFO T 
"FO X 
"FOY 
KFOZ 
KFI' 1t 
KFI'C 
K"1'1I 
KFI'L 
KFPM 
KFI'N 
KFI'O 
KF"I' 
KFPO 
KFI'~ 
KC~ 
K.-(' \ · 
IIFPIV 
KFPY 
K FI'X 
Keg' KC , 
KF OC 
KFQO 
KFOE 
KFO(; 
KrOll 
KFOI 
"FOJ 
KFOK 
K'-Q I, 
KrOll: 
KFOS 
KFOT 
KFQU 
KFO V 
KFQW 
KFQ X 
'C~ 
KC' 
KC C 
KCO 
KCO 
'CW 
K C ' 
KIU 
KilO 

~i~ 
KJ S ". nx 
K I.1. 
KMJ 
KMO 
K"' K"K 
KO, 

KO' 
"'0 
~8~ 
~~~ 
'-;SD 
<TW 
KOO 
K", 
'WC 
",0 
",W 
", 2M 
K7.N 
WAAD 
WA"C 
WA"D 
WAAF 
WAAK 
W ..... M 
IVAAN 
IV AAW 
WAIlB 
W'\BD 
WARE 
WADC 
WAIIII 
WAR I 
WAflL 
WARM 
WAIl N 
WABO 
WASP 
WARQ 
W"'HR' 
WAIlT 
WAil\} 
WAIlW ",,,ax 
WAllY 
WA"Z 
WIlAA 
WBA lr 
WllM< 
WBAO 
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RAD IO AC E for September, 191·1 rile .I{(I;;'lJ:jlll' of tlte )Jollr 

Results 
Speak louder tlwn wo rds 

Get t he full eat enjoyment out of 
your radio. Pick up the nu:uases 

'7.;;m ANYII'HEnE 

)Ion Oirer/ional Aerial 
auccessfull y used on all m'akea of seu. 

A. tbe name indicates t he l)ortable Globe 
Aerial i , Ihaped like a Globe and can be 
moved from place toplace. It ;1 also coll aps
ible, ornamenu l and, above all , m echanically 
perfect, for whatever pO$ it ion It wire has to 
be In .o pit k "I' wu·. 1 .~J.r; Ihe .,., .. . ,hi. A. ri . 1 h •• 
one in I ~~I po<"""" . t><! ",,~ ... I n>Of~ "",il... It i. 

Absolutel y No" Direct ional 
l'b. Pon.bk Glot>-< Au;"'l .. o.h on ,he root, in 'he 
'-lie, ....... in. Or .hip. o. ou, in , he wood .. 
, .. I. , <Jp.,r<" /un It Is mO,e ,,,1.,,,,11-.., ,i .. <1 ""'''' 
mud . s"arp", .... d cl"(",,,, ",II" Ie" , ItH lc. 
It ., 'he ~, . .. eo' R.d'e Val". of .he day-leo ,,,""; .. 
~ pn •• " ,I hin t be u n,eo£ .'.ryo" • . 

$10.00 
THE PORTABLE G LORE 

AERIAL CO. 
( 60(1 Locun SI . S I . Loul . 

DEAI. ERS_/P, h ..... i."",,. 
i.~ p'.p.,ihU ,., dur", ud 
i~~~" . )' •• '''It """/l' '.<F"'" 
l'U ' '4di. ,,,I,, ",itA .A, .. " 0/ 
, •• 0 1.i, A,,;"/. 

VVANTED 
OPPORTUNITY to be<:ome a s 

sociate d with lives t radio .a les 
organil:ation in the w e. t. Mu. t be 
financially able t o pay ror .ample 
line. Opportunity to m a ke r eal 
moncy. F ir$ t replie . will be give n 

prerere n ce . Add re ... 

'WELBAR MFG. CO. 
53 W . Jllekson Bl vd . Chicago 

HUDSON-ROSS 
Wholesale radio only. 

Onc of the UrI! and $1111 in the lead, 
Write 'or dlacounu. 

173 W. Madison St. (hicogo 

The Jewell 
Radio T est Set 

This is [he most com~ 
pie[e Rad io T est set on 
[he rnarkec. 

, Manu fa c t ur ers, Ex. 
pe rimem ers, Jobbers and 
D eal e r s all over the 
wo rld :ire using it. T h is 
set is Jcwcl l's outstanding 
contribution to Radio. 

Send for Complere 
eirel//m 

Jewell Electrical Instrument Co. 
1650 \ Val"u( St. C h icaGO 

INTERNATIONAL BABYDYNE RECEIVER 

\ \I he ther you a r t. a t home. ;11 
the camp. automohile. boat or 
railroad r;diu!:. th e Ra bydyue 
will meet your requirt.lllelll~. Our 
pTesellt modcl is eight illches long 
by ~ i x w ide an ti wl' ig h s olle 
pOllud. I t ca n he a '! "an tageous ly 
cOII]) ll' ll w ilh t wo Sl aJ,::('s of am pl i· 
f,ca t ion. 

RADIO TUBES 
WRITE (o-day for descriptive li te r

ature and low prices of our guaranteed 
tubes. 

Th. I ••• wo. d in . ' ",pli"*<! •• d'o ! Thl ..... 
will "m. in O ¥et 1.000 mil e •• 

L I ST PRICE: S lO ( Witllont the tl\be) . 
(Diacounl 10 cIeo lera . ,t<! dlolribu . oro .) 

SET COMPLETE $15 
( No dileo,,,,, ""' .~ .... p lele H I .) 

Th i. o ffe r bean; a rea l m on ey- g iving 
value , l or w e indu d c in it o nly 
g u a ra n t eed a rt icle . I 

IWTERNATIONAL 
BAaYDYNE 

flADIO RECEIVER 
TRADE. M ARte 

M a n u fl\ <: t ure d b y 

A. ra T . RADIO COMPANY 
Dept . B, D ANVERS, M ASS. 

59 
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W O .. P 
WO .. ... 
W" .. X 
W B .. Y 
woo .. 
WOO~ 

WOOE 
WBOG 
w a OH 
W OOJ 
WIIOL 
W OO M 
W OON 
WO R R 
WRIIT 
woou 
woov 
W O Il W 
WOOY 
W IIIIZ 
w ee 
w ", 
wo, 
w ", 

""' WC .. O 
WC .. E 
WCAe 

.... W C .. II 
W C .. ~ 
w eA K 
w e AL 
we .. o 
We .. I' 
we .. R 
WeA T 
WC " U 
W C .. V 
We A>': 
WC AY 
w e .. y 
wc .. z 
WCO" 
WC OC 
WC IIO 
WCB E 
WC Ol' 
wcoe 
WCR I 
W ClIJ 
Wea K 
wcaL 
W C O M 
WC II N 
wcao 
wcoo 
WC OR 
WCBR 
WCO T 
W ClI U 
W ClIV 
WClIW 
wc ox 
WCO Y 
W CB Z 
WCK 
we> 
WOA E 
WO AI' 
wo .. e 
W OA II 
W O .. K 
W O .. R 
WO .. S 
W O" U 
WOA Y 
W OIIA 
WO OO 
WOIIC 
W OllD 
W D R F: 
WO OF 
W DMII 
WOO l 
W "'I) 
W O IlK 
WO IIL 
W"IlN 
WDIIO 
WIHIP 
WUBQ 
W IlO R 
W DR S 
WlllJ'f 
Wrlll U 
WOllY 
WOIlW 
W Day 
W U M 
WO' 
WEM ' 
WEA l' 
WEA II 
WEA l 
WE AJ 
WEAM 

WE AN WEAD 
WEA l' 
WE", .. 
WE AU 
W F AY 
WF.II 
WElIC 
WE II D 
WE OE 
WE HH 
WE ill 
WE ll) 
WE'" 
WEW 
WFA A 
WFA " 
WF"MI 
WFA M 
WI'AN 
WFAI' 

WF RO 
W F OG 
W HII I 
WFOW w. , 
WC AL 
W C AN we AO 
WCA W 

RA DI O AGE jor September, 1924- T he Jlfagu :JhL<' of the lJollr 

. Corrected List of Broadcasting Stations 

I\o"~,,,, a. .. e . l'~~U.~I"l: Co. (St>. ·r el ...... m l ... Fon 1I'0 .. ~ . ·r~. 

1;~~ ·,,~s:!~~~~j .~~·::::::::: :::: : : ::: : : : :: ::: . \\1i'~;~~ ~~;t;:~ 
We ...... ~; ~eHI. Co. .. . .....• • • . •••••• .' K . w yo.k . K . Y. 
N. "";Irt R;,dlo I ... t><> ... ,orle. . . .. . . . I"ew .. k. Ohio 
fI " bc-y Ih uery ~nice . . . . . . .. .. . . . •. .. . .. . Il.c~d,n~. ,,,.. Alf'e<! It. M~ ...... ... ..... . .............. Sy,= u"". N. Y. 
t'i~n,'n~e:~w.·.·. ::: .... , ... . :::::::. ~: ;:::~ir:,';;!;,·. m~~ 
N eal E~«,k Co .. r . E. Ke.I ..... ........ .... II'." 1', 10" RUe". FL> . 

~;~~ ~:;:~~"r~,,!;~~bl:~ .•. i~~. ~. I ~~ ~~'. '. . . : : ~lct'i'n':1n. ~~. BI. ke. A. II........ . . .. 11'lhnln" "" N C. 
I'""p~. "u lpl, A . .... .... .............. . . ...... Ro"..lIl •. N. Y 

j:~~ ~[:::~~ ';:'i<;; 'CO: ::. ':.'. ':::::.'. ':.' .. :::: .•........... I:~\I::;~~:::~: ';~ : 
' ~hn"o ...... R~dl" Co . .. . , . .... . . . .. . . .. . ...... ... J o hn .. o .. n. P o. 

\t'.~r,~~~{~,:tl. ~~ I'~f~,h::.\:o: " 'il '" i i liih ini::::: :.t·h:i:t.~~~~.~s .\~: 
Nohk u . W. ,..", . . .. . . . . ...... ...... . .. . . . ...... lndl~n .""II •. l nd. 
'f & II Ibdlo C o . .. ... ....... . ... . .. .. . .... .... An'hony. i..':~". . 
""nn '1f! "" n'~ S'M~ '·olke ......... ....... , ..... . .. .. .. . !tu ' l ..... P, . 
O. W . 1a •• l n~ .... . . .. ... ........ . ... .. .... . . . . . .. . Ne"'''k. N.t. 
~;,';:~~o~~ I ~:~:£· i.i ii: b:.:::: :::::::::::::':: si>~t.":~Zl~~· tt; .. : 
So. L>w •• n~ U " I.e .. i'y .. .. .• , •.. . . ..••...... • . .• . . C~n ,on. N. \ '. 
"~urm""n & II "". C o . .• • . . •.•••• • • •••. ... . • . • . .. . I''' .. bu ' . h. I'a. 
ClYde n. Ih o" a ll . . . .. .. ... .. . . . .. .............. . New O.lun •. L~. 
Enlrekln """'''Ie Co .. ... .. . . . . ... •. . • . . . ... .. ... CoI"mb" . OMo 
:::fi~!r~ i.~~~~ > n Un' oe ... ly . . . •• , .... . .. . ~~::~~~;a,,~:~~: .~::;; 
SI. OlAf C<>II ... ".... . ... . .. . .. . .. . . . .l"o. ",(, ,, ld. Minn. 
~~:;'!::;!.t .. s;,·r'~,:'n :;'°T. ier;,;.;.;~ Co:. '. : ...... ' ....... '. ·: \\'~?I~I~:.'!.~h~'~: 
Ala,no RadIo j·J "", .lc Co .. . .. . . • • , . . So n ARtonl~. T ex. 
South Oa~ ota S'.te s.: ~ool o r Min.. .. . .. . R . pld Chy . S . D . k . 
J)u,",m & Co . . ... . . . . . . .. ... . . . . .. . ...... .. . I'hll"d olplol • . , ... . 
. 1. C . D itt .,1 .. ,,,0 C o .. . .. . . . . .• • •. • •• •• • •• U " l . n""t . A.k . 
Uni ,... ... , . "f V~.m""I . .. ..• . . .. .. ......... .• . .. I""l(n. 'on . y,. 
MII ... aukH C' . 1e l1.o"" •• " ln. S .,'lon .• .• ... .••.•.• MU,,·au~ec . Wi • . 
T he MilWAukee C,vl . Dro.,doa>,lnl Au n .. Inc . . ... . . Mllw. u k ..... W i •. 
C""h~~e C ... , • ..., . . .. . . ... . ... . ... Cto"h a~e. III. 
C,,~.lu IV_ IId'nbaoh ... . . • . • All"''"o ...... I' D. 
U nl .""hy nl ~hc!, I •• n ... An n Ad" " . Mkl,. 
Wilbu, G. \'oll. a ... .. .... .... . .. . . . ..• . .. . Zlon. I ll. 
Ulm h « odlo Co.. • . New Orlu " • • ' ''. 
I'.ul J . Mille. ... .. .............. . ........... .... 1 'lu .~"rch. I'. 
U_~rt1 S. Wllll, m . {I' "rI . bl. ) .. . . ... .. ...• . • • .. • ' .... ..,"', I • . Mi ••. 
Xiaollj, O ",,("O. n 11< It u . h • • • •• , •.• •• • . •.... . . •• .. .. I]",al •• T ...... e._ 
k ~kh\'::" 11.11':::: .::::::::::::::::::: :::: :~ ~np!~~'·';b~,~~ : ·l~l'..~ 
1':""I,,, .n Ita~ io Mr~ . Co .. .. ..... .. . . . ....... . .. .. . .. 1I ~ul1on. M •. 
C hule . S WM 1 .•• , .... ....... .. . ........ . . . .. .. . Il~ltl"",,,,,- Md. 

th';'·~~JkoBo~~~1;: Inc::::::::::::::::::::: : ~.': .~ ~nli ~::,';i;~~at~~~: 
1'1 .. , 11 • .,.1 .. C hmc h . . ... . .. N3."~III • . T enn. 
Un"'''' 'U, " I MI • .r .. I~ol . .. . .n • • • Od",~ . M, ... 
C" , rI. , H. Me ..... ( 1'o.'~ ~le S'olkonl. . ... " . "vld~n"". R. I. 
C I. , t Uni ycnlt •. ColI .. ·~'" D.", ... Wo ........ Ma ... 
A '<I<)I~ \\' l .~~ .. S ."ply C~ •••.•• . . . . ..•...•. """"I~ . 1'". 
Tull . I>oma Rad io C l u" ..... . .. .... ..... .. . ... . . T oll. homa . 'fe n n. G ..... I/C 1'. Ron";n. J . .. 9M J.13It I. n~ ""Iom. n ... .. ..... M.oon. Cft. 
Ra d io Shop of Ne wo. t ( 11",mon l..ub,n . I<.I ..... .•. . N~"a.l<. N . J. 
T !>c F",~ . m ed rf .al Sh<>p .• .• . •.. . • . ... . .• . . . lh '< k iUlI " . 11 •. " n. 
Co"",,'e'" II." •• M".k 110 0"".. . .. .. . . ... . .• Chi<.~" lI el. ", •. m . 

S ,h'. U .. , &. 1'0 11 • • J h. Cooo-h Co.... . • •.. . , .• ' S ' . 1..<>0; ' . M I>. 
n.,lroll ,, _ I'." .... ... • • .•.• . . . .. . . . ... . . o..'<oi,. ~I!<k 
T a m,," D .ollv T i m. .. • • . • • .•• • • • ....•• T~ml>" 1'1 • . 
Ka n ... CII)' S". . .. ,.,... .. .... . .. . . . K.n •• • ClOY. Mo. 
J.. l..a uteo c. ~I . "'n ........ . ... . .... ........... . _A",. .IIl" . T e<. 

~;!,"Ii!'o~;Z.~~.'~ ~ t .. ~~~ ~~~ . . (:,:,.u.,~.>::::::::::::::: : II nl;:IJ;~~C~~: 
I.i , 1\,,,,,,., •. . _ ..... l'hl1:o<1el ';hl •. " •. 
s",m". 1 A. Wo;,,, . . " \\'o , ... to. , ~I . ... 

~':ii!.m~:n:;:.~~~;· C;-;.,,:::: :: ::: : : ~.~~ ~!!';'t~~'k ~:~::: 
F , """ R . . ..... . . _ . ... .. ... ........ ... . . . .col»mh" •. Go . 
A. II W', ile & Co .. Inc... . • .• 1'3 ""'0 0. ~ I •••. 
K I'I<. ,,,hn><ln '" (:0. _ . . L,'n"" ..... I ·~. 
lI e' man E d win Jlmn. .... . MMlln. bu, • . \\. Va 
G ill,a ,"_c;.,h O<' n m ... ,. le ('Q . • .. .. .• ••• . .. • . A,I . n" , G., 
~O!f'''k:;;,;.:;h~~''' . . :: : :: ::: : .. . :: : : : : :: :::. '.~~~~:~~,,;~ )f!~~ 
~l::t~ . .t:.:=I '\~rr.:'n'l lOi;d·. i~ C,;,,;: ..... .... .. S, .. I ··'R::~':::~~. \!~: 
M. F. IhoL n~~lo Co........ . ... .. C lo.ft IM ;I. r>hlo 
IVI ... o~P" of ~b,k« . .•. . . , S ' e"'no I'oinl. WI • . 
F.1e<. .. ", U~M " I'ow .. Co. .... . •. . . . lI, n_" •• Me. 
R nlll", Colle...,. In • • _ .... • •••••• ••••.••• Wlnl., I·~ .k . " b 
Supori.(o . s.",e No,m~1 $eh",,1 .........•• • S u"","'" WI •. 
M"""" Rad io S u"ol .. Co. . • . •.....••••....• • Solcm. N . J. 
T .. mon' T~ ," pl. lI ~pn 'l Ch~rch •••• •• •••. • .. .. ..•... U" " "". M o .. . 
S. M. K . « .. d'" Co. P ..... .. ..... ... .. . .. . .... .. n "f 'on. f"lh i<! 
T""lo" , lI""k 5,0"' .. . ........... ... .. . . 1I .U~ 'bu ", . MI .. . 
SO .... . ..,I 1'9~ ; 0 Co .. .... ....•..... Sko"he.~ n. M . ln. 

1~ ~~\r;,"D.~~::.~ .. :·. ~':e SI.n~d. ~'."'.: '.~: . : .. I'~~,~~,t\~.e'r !~~ : 
No .. " S hore Cnn ~",.~'lonal C h urc h . .. .. . . .. .. C l,Ic.tt<> . 111 . 
e "" .. h of .he Co"e" , n, .. _ . .. •••. . . . . .•. . . \\'~ , Mn . 'n". " . C. 
h '"u I •. nu.h.. . . . . . ...... . . .To , ,,,,I.>. m . Star S' o , . nidI:. 
F . D . "~ Ihin ... .. . .. .................. ...... ..... I'lIn ' . Mich. 
Amcrlean ·r.,.,,~ .... e &. Tel' . ' .Ph Co...... . . . Ne", Yn.k. " Y. 
Wleh U. IloMd "' ·r ""' ......... _ ...... ... ... ... \I·lol"t ~. i..':. " • . 
r ome ll Un; • • u i'y ..... • . •. . .•• ... . III .. c •• N, \ '. 
Uno .... lly <>f Sou,h [)' knl' ............. . • . . . . _ \·crmlll",.. S. O ak. 
llo."n~" 01 No " h l'1oln n. ld (\ \ '. (;,I>><In " "ttr.<I~ , 

1"0 .11 , l' I '!n~ "ld . N. ) . 
Sh' nord Co. .. .. . ... .. . ...... . • . .. . .... .. ... . I' . oo id e""e. R . I . 
O hio Slat. U" i .~ •• I' v . . . . • . . •. . • . . .. . .. ... .. . Col"mhu" OhIo 
)!"t,;k n ",,,o Co.. . . .. . . . ...... ...• •.• .. . )loW •. A I •. 
r ho £.onl n~ " . .. . I'ubll ,hinp Co. . .• 1.I~III.n".c. M,l. 

O.vi" ."" B.o •. Co . . ... . ..... .. . . . ............ . S!ou~ Cltr . Iowa 
I., . ·fI ,e" " . (Wil l B o.",.h. J ' . l _. U",u"on . To ~" 
lI~nw_1 ('0. . . .. .. . ... . .. .... . . .. .. .. S' . 1 ....... 1. , \1 0_ 

~~:~I .... ?'f;~uli'~~~:·~ ~.i · s;,;;·i':"·c,; . ·: :::A~~::~·. \\~J: 
1I 0 f W W .. I ~. . .. •.. ... • . . .. . . c"mh . ld~.Ohlo 
1. ni' I. · ~)I~ow.I. ' 1\0;>'" B, o:o<loo ....... S'o'Io ......... _ . C h l""!(O. 111 . 
w~" .. It ell,,,.,,, . . ..•.•...•• • ••.•. . ..•.•.. S.H, ,,,, • • . Md . 

i,~I:,t~,~~m 1~~~~~!.,.:i°C.;::. ': .. ,'. ',': .. ,' ......... :::: ::: : ~,~::..~'~·n~ ·t·,i; 
St. lAml . lIn l . ... Uy _ _ . . . .. S , . I <>u' " M o. 
g::la}.-:-:~~;:.,!_ ?a~I.'.' 1.""n,1 .,.... .::.: . s·y~:': ~~· J:<~' 
m .. ,rlc ji'U>f)lv C n. ... . " 01( II- " ~u,. T . .. . 
1'I>" e_ l'u l,Il'~' ft~ C .... _ . _. . ........ •.. , .•. ,., . C I .. "d . Min .. . 

U~I~!';:'.~nor~~'~:;~.y\';,::;,~;mo n' 'or" E~~ . l~~( il~~I~~~;,:.n. ~l lnn. 
I I,,<oln. :-\~~ • . 

¥::""'~ .. ~r..~I~j,i,: Co::: :. . .. ..... ...... . f,~::'~~·. ,'.~ : 
Xr .. ";!: : ~.~!.~I!Z ~~~~.~ ....... . :::: :: ::::: . ~I~cl ~'::,~: 't;h1~ 
~~~a<':~:~~':, ;;-clo.$'~~~i': .,: C;;';;' ; ;":;i;'~' t·o.~::: :. ~'hr:~~:;~ ::!: 
Qocll E. I . I.".~ .... .............. ......... ... .. P. n.orola. F la. 
(~ ""'w""" RD~'''' CO" , . I I\'. G . " . lIo<.on / •• •• • •• •. Sh'.'· ~PO'I. La. 
E .ne . 1 C . A II , 'lR~' " ....... ... .. ..... ... .... ....... . AIl""M. I' •. 
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weAZ 
we, 
we, 
we ' we . 
we . 
W tl A 
11' 111." 
W II AD 
W HA C 
W " A" 
WH A K 
W H AM 
W II A" 
W II AR 

WIIAS 
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RAD IO ACEJor September, 192-1 The Ma ga=illc of the flour 

u.s. Gives 
Wave 

Amateurs 
Lengths. 

New 

WASHli\CTON. - Practically 15 ,54 5 
amateurs wiJl rejoice over the news 

t.hat Secretary Hoover"s radio aides ha\'c 
opened four new short wave bands for 
their exclusive use. 

Nine distr ict radio supervisors have re
ceived orders from Commissioner of 
Navigation D . B, Carson, under whose 
di rection the Radio Section operates, to 
issue genrrai and restricted amateur radio 
station licenses ~rmitting the use of the 
wave lengths between is and 80 meters; 
40 and 43 meters; 20 and 22 meters:- and 
4 to 5 meters. for pure CW telegraphy. 
14 hours a day. 

COMING IN 
OCTOBER 

RADIO AGE 
Just to show you RADIO AGE 

has a bag of surprises for its readers 
in the October issue, we are giving 
you an inkling of some of the fea_ 
tures. Look these over: 

F,rst of a Series of T ech
nical H ookll il a rliclh hy 

ARMSTRONG PERRY 

TWO More Unique Hookups illus
trated wit h Four Pages of 

REAL BLUEPRINTS 
By John B. Rathbun 

The Latest in 

S IMPLE, 
EFFICIENT HOOIWPS 

for Beginners, by 
FRANK D. PEARNE 
ROSCOE BUNDY 
BRAINARD FOOTE 
FELIX ANDERSON 

And o thers. 

A lso, a ll the la lest s tudio fea t ures 
for som e entertaining reading be
t ween \lork on R.\DIQ ,\GE hook 
u\ls- inchttling: 

The Sunny Side of Running a 
Broadcasting Station 

Being The ""Ins ide" of WGN. 

The WINNERS of the First 
'RADIO POPULARI TY 

CONTEST and a ll about them. 

Handling T emperamental 
Movie Stars Wi th Radio 

A Unique Dispatch From 
Hollywood. 

Second article on "Reminlscences of 
an O ld Operator." 

And a C hoice Port ion of " PICKUPS 
BY OUR READERS" 

MOREFEATURES- MOREPAGES 

ON THE STANDS SEPT. 22 

Telmaco Acme Receiver 
The Ideal Receiver for all Seasons 

The Tdmaco Acme 
R eceiver is truly 
porrable. Entirely 
contained in beautl· 
ful u avcling case. 
Tubes, baue ries. 
loop, loud speaker, 
everyth,ng huilt into 
SCI. NOoulslde loop, 
no aerial, no ground 

required. 
S". of 0. .. 6' >< 10' 
x 18'. W" lIlh, onty 
21 pOund. com~I •••• 

Ea,il~ Co,nd. 

Acme 4-Tube Reflex Circuit Used 
securing selectivity, distance and volume 
with minimum battery consumption. 

Complete in ilself. Easily carried from room ro room in 
your ho me or to office, ndghbors, etc. T ake i l along and 
have music, elllcnainmcnt, speeches, news, market reports 
wherever you happen to be. 

Instant ly ready for usc a~ it is. YOu can use eXlernal antenna 
and Ground , loop and loud speaker if desired. of tubes (fu! ly 
prOtected by shock absorber 5O<:keu)-equal to 7 tubes, due 
10 rcll~xing and use of cryslal detector. 

Reasonabl-u Priced w.". ~Of F.« ,u" .... '.d oIre"l" (uUy 
J d.K"b,ng Tot/ma<<> Acm. 1t«.IV«. 

Compl ... Tdmac" 64 p'l.e ca<o I"II con,~, n"'ii 20 '"'u ''' '" bl". ond 
d< .., ,,b' ''l1 .h. bu . In ... d ,o "'nl pOI • ., .. d for tOe. 

~"lillI RoJio 
&duJil1'/Y 

E<fobH.h.d 191 8 

Dealers' Ca.alOll .nd Pri« L,., (",,,,,h.d 'D . an bon. fide deat ... 
• ml klng "'qu'" on ,h." b".IRe .... ,,,,,nuy. 

Radio Division 

TELEPHONE MAINTENANCE CO . 
20 South Wells Street 

T-100 
Battery 
Charger 

Dept. C C hicago, 1Il!n ois 

The Best and Lowest Priced 
on the Market 

Thl . ba\1'~Y <hat" • • ope.a te< '''' li e 
volt. iO <yd •• A. C. dt~"i • • d.ar~iRg " , 
"all b .... e. y 8 1 a 2 .. m .... re ra.e . S.and.ud 
I amp~." char,in , lu~e Is "sed. The T_ 
Ito Is .he !o .. ~' pnced firS.·class < h~rtlCT 
OR .he marke.. Lortie " umbers now in u S<! 
have 1'.0....,.; e n.i ,."ly s . .,i,be ..... y. No vi· 
bra.ina- pMI. to ,e' ou . of order. Absolmely 
""" ..,~ .. in oper"'Jon. Furnished wi.h !llu g 
a nd cord lor I"mp socket. Ba • ..,ry \,: .. d . 
m.,.ked. Fu ... p .... " ' e •• <har.!'er f. om ~cd_ 
de n ta1 dlorl <ircu,' of 110 voll ]""ds. Fully 
suarant<ed. 

Price complete, with 2 am pe re 
t ube, $ 12.00 

Radio Ditlj5ion 

'0' 
REFLEX & C RYSTAL SETS 

100'0 SENS ITIVE. 
N o .... " • • 0 " .. al o ul : I'I"'''<aUy 

"'''' 'a" i"c 
U .... ~nd, •• ~ .. . II ~ G .. . . . ...... <I. 

D o" o ... .,,1 ,,, ",,,1 .. ,",,.1 "'al. 
I'IM~ Voll ~.~. 

fOl $., '" b ~ ,\ 11 ')<.,"' ,. 01 5<", 
I 'o",<&,d ',n Ul "' . ! I I)U 

L<c<> Corp .• 22~ W. n .h S •. , N. Y.C 

6 1 



62 RAD IO AGE for Sep temher. 192--l Tlw Maf!.(I~ille of lite [{ollr 

Corrected List of Broadcasting Stations 
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'\bllon<! Od;ly [I.""""" (w." T . ... ,C.d ;" CQ_~ .. "' .. n . ... . T o",," 
Ph""",\\ , 11,,< C .. ,. ... .. 1.0, ... 11 . ~ I ~.~ 
IUdlo &",1""",". Company • __ .. ,........ .. . •. , ... f'«><' ••• III . 
Calu me. a.klDg Po""de,-II,,lnbo~' Garden. SuI;on . .... ChocalN, Ill . 

~I~~,~::::~,,~I,'~~ ~~':.<~: ·C;'· .. :: :::: -::::. . :S'-:C'r~l~'r,;,l::: ~:;~: 
L<>mh". ~ Colle,... ... G.Ie",u'~. III 
B la~~ Ih"~ 1>1e<. rl",, 1 Co...... .............. .\\'.,,, .. 100. 1_ .• 
K. d lo ~";.Ice Co..... . __ .... 5 ' . Lou •• MD. 

~:~~~ ~id~~i..,,;-( .i.;,.\ce u: GoO.i)': :::: . .. :.~~1.1,:,:". ~£~;d'~:'?r.~~ 
D..":';-:;j E~~~~~~i" Ci;';;~·h : .• :::::::::::::::: ~I.":".·.~~~~(,,~r.o.~;...t 
R'd,,, CO''''''''''no nl Ame"'" ...•.•••....•.•.•.. W,.h,ao,,,o. O. " 
C hi-=-=o !I.rald "Ii ... m;a. ' .... .. . ...... ....... C hl""lO. III . Do"," II,,,. EI",,'ri<: Co. !IamI U,,". Ohio 

g~[~~"I~:~~~'i lIinol' . .. . ........ ..... :::.~':":~':".' a~J~\,.~,... t1;: 
i~~;:o~;I\t:dl::y:~~:'ct ~~,:~~~~:~rt~~'ll:';;:I: T~ : :::~·':n~~~~ .. 
Sou,,, . . .. MI.,ou,i !:"oto Tu~h .. <.C<>lIOl/."""" .C"pem",.d".u. Mu. 
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WS ... Z 
WSIl 
woe 
WS V 
WT AB 
~" WTAF 
~'O 
WT AII 
WTA J 
WTA L 
WT ... M 
WTA I' 
WTAO 
WT AR 
WT ... s 
WTA T 
WTAU 
WTAU 
WT ... w 
WT AX 
WT AY 
W T AZ 
W TO 
WW ... 8 
WW ... O 
WW ... E 
WWAO 
W W' 
WW , 
wwe 
WV ... M 
W Y A W 

Chn •. EI«:."i~ SI,,,,, .. . ......... ........ , ........ Po ... ~<<w. Ohio "' '',a', !""m' I ....... ......... , ................. . .... " 'n •• • C,. 
J. & M I> I""crkCo. ....... ..... .. . ..... ....... ....... Ut!C3.N.V. 
~Iab',,~ I' "".." Co ....... .... , . •..... • • ......... n!.ml~ham. A I,. 

~n R~J..>.U~,,~~ ~~.'~. :.".':I~~'''~ .•. ~.~.:::: ::::::: :~'l.!t.,;t .. '':!n.M~~~ . 
I.oui< J. c-." .... ,.. . . . ..... Now O,Iean • . L::.. 
K~'n Mu olc- Co...... . . . ...... I"""'d..,,,,,. R. '. 
Ca <m. a ~'~,ro ......... ................... R.l_ . ... 111. 

t~:'..!:·*:d;~l>ot ki«,,;C' Co.: .......... ::: ~~~"o~. 61~r,; 
WllIar,l !),or:>« n~"" ry Co.... . .Ck:v<:ron,l. Oh,o 
C.""'<id.~ RM ,,, &. ~:I«"'c Co C. ,obrld • •• 1l1. 
S. II . V,n Gof1l".. &. li<>a .. • .. . ............... ... . n "'t<>. \\1 •• 
R.lI' .... ~ ~I ... "l. Co .•........... ••.......... ... . No,fo'~. V~. 
Ch,.I~. E. E<b" .. a. .. .. .. .....• . . .... I>I~a, III. 
!!<II . _ Eke"", I"."';n .. ln~ Co ...•••..... 11<> .. "... Ma ... (p<>ttobk) 
Ru ... ~ 11 o".", &. !;:i«,,1c ('0 ..................•.... T ""' "m""h. N"" •. 
R . ... Ba".'le &. 1::1«:";' Co ••.. .....•... ' •.....•••. T ........... h. N"'" . 
\\~!;f.u.:!~'ila f1l~!.'"i!",::~".':J. ~ .. ,~~. ':". : .":,.a.,. ::::: ~Ol~~~. ~,.:~~~~i-.T1~: 
0,1< L<:,.u Bro,d<a"ln~ S" c!on.. . . .... .. Oa~ I '''~, 111 , 
Thom" . J. MoG~I",. .. .. . ...... .. I.a m ... ".ilk:. N , J. 
K~a ... S. ,,~ "'~.kul,u.,1 Coil .......... , .• • ••.•• :\I ""h,".a. Koa •. 

W~;~;· t'\~~~ 1r';c.~ ~~.a. !~~~':'.~'''''I . . . . . . : M,~~~:~~rt pl' 
AI,,,,,, lJ~nce 11 ' 11. I... J . C", ...... y. }Ollet, II'. 

~::~iR~Ir;..~~I'C,:,:" ~~I.~ .......... :... ...... :. b'~u.e.~~: t:i~~: 
I-'e(."" N ..... myon ; a~ Ne'n 10"" . 1. . Il .. ,oi •• Mlob. 
1.<17<>1, Un;'~";'f .. , ... Now O,lean •. I .... 
~ .... "lcOi F.:Q~' I''''''''' Co .. , .•.••.•.•..•.•••.....•. , • . )U.",I. 1· 1 •. 
C"""II~ IInl • ..".I' •....•. , •.• •..•.• , .....•.•. W~.hln".oa. I). C. 

'" <H 

'" ". ... 
m 

'" H, ,,. n. 
'" '" '" 'M , .. 
'" ... 
'" '" , .. n, 
n> 

'" '" 'M ". 
'" , .. 
'" '" ". 
'" '" 

Canadian Stations 
CFA<; 
CFC,. 
(:FCF 
CFC II 
CFCJ 
CFCIC 
CFCl 
CFCN 
CrCQ 
CFCR crew 
C FOC 
CFOC 
C I'lt C 
CFUC 
CHAC 
C II 8e 
C II CB 
C II CD 
cue!': 
CII C L 
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British Stations 
>CO . " ,w. 
I ll M 
on 

Lond"n ... 
a l ",,1 .. ~ham .... ...... . 
Co.d ,f{ ... ............. . 
Ilo" .... m.,u 'h , 
Manche' •• _ .... .•.• . ••• .• .. ..... 

. .. 365 
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• 315 
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Do You Want More 
About Information 

Up-to-Date and 
liable Radio Products 

Re-

? 
• 

RADIO AGE i~ full of ad\'er t i sm (,ll t ~ and a rticles about 
t he latest and'mosl dCI'('1Hl:Jhk r:l\lio I' rod ll.::t ~ Usuallr, 
I"he ll a fan is interes ted in a particular articl e. he \1 311 15 
all th e illfo.lllation aud description s h e can get. 

T" Acrun, n,OOa'. i t~ .ud .... [( ,\010 ,\(, 1': ;, oliu"'~ 10 ~,,~ ,h .. ", 
~If", t ,nd •. ~I' .. ",e br "",if).inl!' ad\'U';""~ )nd n"" ·3,h·e'h~"\11 """"" 
lulU .... r. ". "'~i! sp..,ili .d h"Utu .... 

J \Jot 0\,1' 'I.~ <:<>upn~ ~. th. <i~h. :o no;! ,!,ail ,. 10 R ,~I) tO ACE. ",i ... 
M.ln ,p. '<1 CO«, c<'U "I ;:~ ,"I"I(' o . o tl, ... hlUAIU'~ c!~~"w Irom ~< "·~r· 
Ii .... We " ill ""ilt ' I'~ I~".n ror y"u .• hus ,,~~u .i"l1 !'OU 01 p,omp' 
~\t~"t;"" from . h ma",,13c,u<er 

T h e re ;. no eh . ree to reader. f o r thi •• en · ice. 
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CLIP THIS COUPON 
~ --- --- --- -- -- -- --------
I Mfgrs'. Information Dept. I 

RADIO AGE, 
I :;06 N. Dearbo rn St., Chicago. I. 
I I'lease send nl(· literature and informatio n regard ing I 
I ( prod "ct ) .. ............. . .. .. ....... I 
I , ..... ........ .. .... made by (mfgr.) . . .......... I 
I ·····································, for wh ich I 
, e"close.. . in stamps to cover I" ai"ug. I 
I ~="" I 
I Addrcss .•....•.... . ....... : ................ : .... . .... , 

Is l\ lanufacturer ad"crt,ser In RA DIO AGE ... . ..... . L __________ , __ , ...j 
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N."" ....... .............. ...... . ...... _ .... _ ....... _ ......... _~. 
~d'lr .. ~ .•. . ..•...•.•. _ ... _ ... ~ .. 
Ci'r .... ..........•.... _._ •. _ ......... ............... 8t."_ .. _. __ .... _ ..... _ 

To the Man with an Idea 
I off". .. comp ... l." n. rv". upe· 

rlenttd, e ffieien, nrvico for his 
promp' , lecal p ro'""';o,, and ,I.e de_ 
velopmenl of hi. pr.,.,os',lon. 

Send .ketcll of model an d descrip
,;0<>. lor advice .. 10 COS" ""arcll 
'hrouch prior Uni'..d S'.'es p alen's, 
etc. Preliminary advice c ladly lu . _ 
ni.hed wililout char~e. 

My experience a nd familia';Iy wilh 
various art. 1 .... " ... nl1y enable me to 
a ccur.tely advi." clients as '0 prob_ 
able patentability Mfore 'he y co 10 

any ""pen .... 

Bookkl Of .aI."ble , .. f"' .... Ii"" 
... If f . .... f'" prop<./y diu/OJi", 
),0'" idM fru ON '''1US'. lV,Ju 
/od"y. 

RICHARD B. OWEN, Patent Lawyor 
, I Owen Bid,., Waoh;n , 'on, D. C. 
ZZ1,.M Wool .. or,1I Bldc .• N. Y. City 

IF YOU WANT 
REAL RADIO 

ADVICE-
Rad io At:e Annual , Ihe best hookup 

book. and one year's subscription-$3. If 
you want this double barga in sign the 
coupon an'd mail at once. Send price by 
cheek. currency or money order. If by 
cheek add five cents for exchange. Clip 
tM coupon at the right . 

Tile Ma gazine of the !Jollr 

A "M_ur."tu ,,"~·,,' 

~~~~~~; International Exposilion /. _ ... n;""_of~F"'" 
A MAMMOTH SPECTACLE 

OF SCIENTIfiC ACHIEVEMENT 

RADIO WORLDS FAIR 
~adison Square Garden 
SEPT. 22 to 28 Night 

A Manufacturers' Exposition 
WHICH WILL BE ATIENDED BY THE PRINCIPAL 
RADIO JO BBERS AND DEALERS OF THE UNIV ERSE 

De Luxe Exhibirs By Nationally 
Known American Manufacturers 

RepTesc ntati ve Displays By The Famous Manufacturers Of 

FRANCE BELGIUM ENGLAND 
ITALY ~ SWITZERLAND & AUSTRIA 

Blanks Fo r The Big Amateur St:t Builder'5 Cont<;:~l Art: Now Ready 

Six Silver Trophies and Twenty-five Cash Prizes. 

No Entry Fee. 
Send m yo". name " uho"l delay. 

Business Office 
Hotel Prince George 

New York City. 

Radio Age, Inc., 
SOO North Dearborn Street 

C hieaeo 

Direction of 
U . J. HERRMANN 

' "' JAMES F. KERR 

63 

c"ntl.",.,n: PIe .... " I'd "'0 hy ,,' .. , n .".01 y'>,, ' .tr. .. , •• ,ed R.dio AJ" An ..... 1. """'a'nin., m,,'e 
,han 10<1 bill" ,..ge. "r h ",,~y p. "Bd ;n, ,,uc' ;<>n> a nd .. 1.., oe .. d 1M R~d,,> Alre. Th. Mua .;nc " I ,he 
11<> .. ,. 10' .... e ,"Uf. 1 e nclo"" U. Thi . .. ;II ~;v. m< a on" doll ~' !.><>ok a nd .. $2.~O ... 1.""'1";08 al 
a •• v;n~ 01 fill,. •• nto. Pleaoe .. art my ... bocrop.ion with . he __ . __ •• __ . ___ __ •..•. __ . __ ._n .. 'nhe •. 

N.",e . ________ .. __ .. _____ . _________ ._ •. _ .. ___ .. _ .... • _ ... _______ . __ . 

Stree, Add .e., ___ . __________________ . __ • __ . ____ . _________ •. ___ _ 

C;,y. _______ .. _____ . ______ ._. _________ _________ _ 

s •• ,~_." ____________ . ___________ .. ___ "_. _____ . _____ . __ .• _ 

Lf book a lone i. d .. ile~. ",. , k CIO .. b~ .~ 0 . "d ~"cl~$I.OO. If ... ...,,,ip'i,,,, <>nly .. mro lk e l _ 
h~re 0 a nd e"do", 52.S0. 
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Department 

Radio Age 
Institute Tests 

The Jfagazillt of the 1Iour 

ENGINEERING 

Look for the 
Approval Seal 

The above approval seal will be furnished free of charge by RADIO AGE, and any article 
bearing th is seal has been approved by the Institute Laboratory. 

We will be pleased to receive and test any materials that are offered on the market and give 
them our endorsement where they meet all Institute tests. Send materials to RADIO AGE IN
STITUTE, 504 N. Dearborn St., Chicago. 

The following radio accessories have successfu lly passed RADIO AGE INSTITUTE tests 
for awards in September, 1924. 

Test No.1. All American Trans
formers . More than 750,000 now in 
use. Intiude audio fre9uency trans
formers, power amphfying t rans
former, long wave radio frequency 
transformers. Made by Rauland 
Mfg. Co., Chicago. Tested and ap_ 
proved by RADIO AGE Institute. 

Test No.2. Radolene, flexible 
radio insulator. Known as the! 
"liquid spaghetti" and something 

Test No.3. Security electrical 
soldering iron No. 2.5. Made especi
ally for radio work. Designed to 
reach heretofore inaccessible points 
of complex sets. A~" rod S" 
long and with y,," removable cop
per tie 2H long. H eating clement of 
nichrome wire at tip where heat is 
needed. Flows solder freely. Guar
anteed for one year and passed by 
Radio Age Inslitute Tests. Made 
\ry" Security Electric Mfg. Co., 
Chicago, III. 

Test No.4. 
Soldering Pas t e. Manufacturers' 
tests with this ilem permanently 
eliminaled 122 pOI en I i a 1 noise 
centers. Allen soldering paste is 
non-corrosive, acidless and protec
tive. Guaranteed 10 eliminate noises, 
squeals and whistlings caused by 
loose connections. V 0 I u me in
creased and g rea t e r reception 
gained. Passed by Radio Age in
st itute Tests. Made by L. B. Allen 
Co., 4.519 N. Lincoln St., Chicago. 

Pfanstiehl tuning unit-above. 

Test No.6. Elcclfad Variable 
Grid Leak and condenser combined. 
A novel instrument that is attract· 
ing wide attenlion of fans who want 
compact pa rts. A perfect variable 
pressure Grid Leak, Y4 to 30 meg
horns, together with special .00025 
mfd. condenser. Practically no 
hysteresis losses noticed in special 
Radio Age Institute tes[S. Metal 
parIS gold plated Mounted on a 
bakelite panel. Made by Electrad, 
Inc., .28 Broadway. New York. new in the field of radio and elec· Test No . .5. Pfansliehl tuning 

trical insulation. A liquid to be unit-a variocoupler. Same advan. 
applied with a brush; dries at once. tages offered as variometer. In-
Has withstood voltage puncture ductance lapped for 200 to 600 RADIO ACE INSTITUTE wnt nol place ;11 app,o"al Oft a .. y radio ..,1 or 
tests under severe conditions up to meters with ample overlap. T ested acccUOO"y which will nol !nUl Ihe most 
800 volts. Passed by Radio Age with unusually satisfactory results uacli"J lu". A Ju rnm.-d ltamp Mar· 
In stitute Tests. Made by Neumade by Radio A!<e Institute. Made by in, Ihe Iu. numb~r will b~ .~ .... '0 . 11 
P d C W F I · h . C H ' h\ inven.or. 0 ' manufactu . er. who ... p.o.!_ ro ucts orp., 249 . ony_ P ansue I ad.o 0., Ig and u<.tl pa .. t,,"lil"" lesl •. 
seventh St., New York. Park, III. 7,;;-;;-;;:::;:=-;:;-;:;:;::-=-----' 

For fu .. hu ;"f".rnallon on Ih • .., •• Ildu. add,ul RAD IO ACE INSTITUTE. SOl N. Du,ba.n 51 .• Chic",o. 



Your 
for 

Radio Troubles Ended 
30 Cents m Stamps 

An Index to the Best 
May, 1922 
- How to make a s im ple Crystal Set fo r 86. 

September, 1922 
- How to make a Regenera th·e S et .• t a law co ... t . 
-Getting good rl.'Sults from . \rlll s! rang Super- Regener.1-

til'e Set. 

October , 1922 
-How to make a T ube Unit for SlJ to SJ7. 
- How to make an Audio Frcqut: ncy Amplifying Tr:l ns-

forme r. 

November , 1922 
- Photo-t:1ccl rit: Deto:ctor Tubes. 
- Design of a pon a ble s hor t-I":w e r3(lio I"a.'cmelt:T. 

May, 1923 
-li ow to make the E rla si l1 ~ le- tll hc rent: >: rerei .. er. 
-1-1011' to make a portable Rcinar! ~ sct for s ummer use. 

June , 1923 
- How to build the nell' [{aui man rccch·er. 
-\Vha t abo ut your a ntenna ~ 

December, 1923 
-Bui lding the Har nes Rcceil'u. 
-Combined A mphfit:r and Loud Speake r, 
-A selccth'c Crys!.11 Reeei\'t: r. 

J anua r y, 1924 
-Tuning OUI Interference--Wa\'e Traps-Eliminators

Filters. 
Th~ a rdcle which was . nnoun«<! f.o m 1 .... <10 " 1 WJ AZ. woe a nd 

WOhW. 
-A J unio r S uper-H eterod yne. 
- Push-Pull Amplifie r. 
- Roscnbloom C irt;uit. 

Februa r y, 1924 
- B oll' to make a battt:ry charger. 
- Impro\'ed Reina rtz Circuit. 
- I nte rfe rcnce rej cctors. 
- Singlt: Tube Heterodyne. 
- 11011' a ntenna functions. 
-Adding t"·o audio stages to selec til'e recein~r which 

began as a crystal set. 
- S uperdyne receiver. 

• In 

H O\V LONG h: .... c yuu postponed m aking 
fh a l fa ,·o~ ite hooku p of yours because you 
couldn't find re liable "lid d ear diagram,! 

T oo m a n y sets h ave been spoiled and d i$po
silion5 ruined h«:ausc fanJ have fo llowed inac
curate d iagrams. If you arc con 5lfucling a 
receiving sel and n eed d iaj;ranu tha t will pro
d uce pc rfcd resul ts , RADIO AGE can help 
you by return m ail . 

We have laid as ide a l in,iled num~r of back 
issues o f R ADIO AGE fo r you r u se. Below 
are listed hookups and diagr:lIll S 10 b e fo und 
in th ese issu es. Selecl the o nes you waot and 
codos.:: 30 cen ts in SI:m,ps for each onc des ired. 

Radio Hookups! 
Ma rch ,1924 
- An F. ight-Tubc S uper- Heterodyne. 
- A simple. low loss tuner. 
- J unior I-Ieterodyne T ransformers. 
- A Tu nc<! Radio FrcqucllCY Amplifier. 
- I-[ow to ma ke the I"::opprasch '~ eccil<er. 
- Adding Radio F rC(lue llCY to the Variome!!: r Set. 
- S hople Rene" Set. 

April , 1924 
- An Efficient Super-Heterodyne (full)' illus trated). 
- Selec ting the RIght Receive r. 
- A T en-Dolla r Receive r. 
- An ti -Bod}' Capacit}' l-iookul'S. 
- Radio Frequenc}' Amplifica tion. 
- Rene"ing the Three-Circuit Tuner . 
- Inde" a nd first two inSlahnenuof I~ adio Age Data 

S heet .... 

M ay, 1924 
-Con ... truc lion of a S iluple Porlable Set. 
- An Idca l S Ct for thc S limmer c.,mper. 
- A Tral<cling i\ Ia n·s Rece il·c r. 
- Ra d io Panels . 
-r-. l ak ing a Bas ke l-Weave TUlle r, 
- Thi rd Ins ta lment of Radio Age Da ta S heels . 

June , 1924 
- Iml)(lrlant Factors in the ('on s truct ion of a S uper-

I IClerod}'ne. 
- A U"h ·crs.,1 Amplifie r. 
- 1\ S ure Fire Rene" Sct. 
- Adding Radio a nd Audio \0 Ba h)' He te rodyne. 

Jul y, 1924 
- /\ I'o rl..,b le Tuned Impedance I~ e(\ ex. 
--Opera ting Detccto r T ube by Grid lIi;ls . 
- G elling the i\ lost Out of Vacuum Tu"e.~ . 
- A Three:r ube Wizard Circui t. 
- Rccha rging S to rage Batteries From a 32-VolL Lighting 

S yStem. 

Au gust, 1924 
-The In,·is ible Circuit. 
- Br(>OI king In to Radio Without a D i:tg ra m. 
- The English 4-Elemenl Tube. 
- Filte red He te rodyne Audio S tages. 
- An Audia Amplifier \Vithout an " ,\ " ila tkry. 

RADIO AGE, Inc. 

500,510 North Dearborn Street, Dept. 730, CHICAGO, ILL. 



CJhePAU REVERE of TODAY 
~ENTY MILES in a single nigh t. That was the 
1 ~ondcrfu l broadcast ing achievement o f Paul 

Revere as he gallop .. -d fro m village to village, 
waking the countryside wi th the cry "the British arc 
coming." 
Just one·hundred and fifty years :lJ;:O he: made that broadcasting 
record. Today ne ..... s flashed in any pan of the countrY;5 heard 
almost irunndy, noe: a mere twenty mlle$ but thOUs;lnds of 
mi le:; away. 

In ("'cry part of the United States C rosley Radio Re«ivcrsa re 
b ringing . n far d isnnt statior\$ clearly and dist inctly. U p to the 
minute news, con certs, music, leC'tu res, are yours t o enjoy right 
;n your horne when and from where you choose if you o"'n a 
Crosley. 

l< <.'<!ping always :It the head of the procCSliion in impro\'emcnts 
and innovations, the Cros!!.'Y Radio Corpora tion h as made it 
pouibl e (o r every o n e to possess the maximum efficiency in 
rad io recept ion a t th e minllnuIli COl>t. 

The CrO$l .. y Trirdyn JRJ iI1u~tr;lIed below I ~, in the opinion of 
many expen~, the best radio r"ceiv"r ever o ffe red to the public 
a t any pnce. The experiments o ( o"er 200 experts have shown 
that In ease o( tuni ng, shafpnc~s of sil!nals and nicety o f cali_ 
budon, the Ttlrdyn cannot be excelled, Local sta tions may 
be easil y tuned Out e"e n if ve ry close to you, and far distant 
reception al most instantly brought In. 

The T ri rdyn JRJ iIIustu t .. d b.-low Is a three tube se t incorpor
a ting tu ned radio fn .>quency amplification . regeneration and 
reflex. h h as been pro"en 10 give t he effici .. ncy of a four o r fi ... " 
tube k t. And yet it is pr iced a t only $65 without batter ies, 
tubes and headpho nes. The Trirdyn Spedal. set m a special 
w lid mahogany cabinet which Is mad .. to houSl." all the n ecC$
~ary accessories, may be h ad fo r o nly 575, 

B.!/ore,o .. p .. rch.u<" " rtulio r ... ·cit". limm In on 1I Cr()lk, Tr,rJ)'TI. 

C .... I.y 5 1 

e ro.lcy 50-1' 

CrOi I" , 52 

Crosl", X.J 

Crosley X·L 

Oth er C ro.de y M odels 
A nne ."he A,m, .. o.", Re"""''''' i~c R.~.,,·.. I'.,cr. 
I .... rr • ...,., ... $U 00. A .wo •• a,.. omp lofu, •• Cro.l.v 
5O-A. m.y be .dJ.J 10;' for on ly SI8.CO. ,1m' m.kon~ 
• ,k",. ,,,be .... 
Tk. , ...... ,,""' Ann .. ronaRc ... " .... " · • ..,, , .... bec-am. 
, ... bl$<ll;o" .. II I .. "'co;".' in ... ., ,,·o.ld In 1",,1' clav. 
1'",,<. I ... a •• .,no.I",. $18.SO. By .dd,1tJI. ,k. r; r"",l.y 
51·A .• one "all<' .mpU~ .. o. $14.00,. ,k,..,. ,ube ... , 
m.y be (o" n.d, 
Tho C.oo.k. X) In nc ...... on~. pofl.bk q" ... u.dool 
cob,nc ' for only $18.00. 
The C.ooky SI In ,om,,",,' k .... r.~"~ pOT •• ble u ... 
comrk,dy .. If connlnl"". II $25.00. 
A ...... A.m ... on,R~., ... n',~ ,k .... ube ... , ... ".,"" 
I""d _.ke. ,·otum. on .J .... n' .... Ion. undor al""", 
any .ond"""". !'Tic., with"", o<n __ oc', $](l.ro. 

0.... o f '''e bu . know" and mo .. popular four tuM 
Ir<"",." on ,k ....... kr.. A •• d ... (""""mcy ..... ~. 
US lXI, "'"kou' a ...... oo< .... 
A ..... ~nO(>rmen' o ( ,he !0tI. ,,,be C.ook, X.J or. in 
...... ".1(,,1 m'''<>II=>ny <0.....,1< ... bln,'.. 1'.,."." ..... 
0<> •• ce"I>O'''''. $1 !oro. 

The Crosley Radio Corporation 
1'0,,·<1 C."",l"v. j • • r .. "J<n, 

963 A lfr ed Sireel , C in cinnati, Ohio 

-G R,OSi;E-\f 
Better -CoSt l ess 

Radio Products 
''''C'''· ''':,,~,~,..:~r_'·· 

, 

,,-"' --- MAIL THIS COUPON TODAY---, 
Tht Croslry R,d io Corpo'Jlion, 

963 Alrred 5,., C;"Onnari. O. 
Gtn.ltmtn: Flust m .. 1 m. (.« of chug. yOlJ r <ompltlt catalog or 

Croslry inJltumenu all<! pam log.ther ... i,h bookul 
t ntit l. d "The Simplicity of R adio" 

~. me _____________________ __ _ 

Add,tn 
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Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


