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How I Eal·n $IOOPQ a Week 
as a Radio Expert 

A year ago I was mighty blue and 
d iscouraged . It seemed to me that I 
wo uld never be more than a low. paid 
ban k clerk. O f co urse [ had a small 
increase in snlary every now and then, 
but I knew that pretty soon I would 
reach my limit and there would be no 
further advance ment fo r me. \Vhat 
future had I to look forward to? Where 
would I be in five years? I became 
restless and discouraged and began to 
look around for so me other opportunity. 

It was then that I discovered that the 
demand is for lrained men, t hat the 
opport unit ies are all for men who can 
do some one thing better than anything 
else. T here were wonderful oppor­
tu nitie~ for men who were experts o r 
specialists-but I was ........ a clerk. How 
I regretted then tha t I hadn't prepared 
m yself for !lOme defi nite Career ! 

I W an t ed t o Ma r r y 
T he thing that made me more rest less 

at that time than anything el!IC was the 
fact that l\larian and [ werc--that is, 
we wanted to he married . But we hoth 
knew that we couldn't possibly get a long 
on my small salary. IF only there was 
something I could do that would bring 
me a l aTl:~er salary! 

It was Just ahout the time that every­
one became so interested in radio . Our 
whole town became radio-marl, and of 
course what was happening in ollr town 
was happening a ll over the country--
0111 over the world. I ma naged to save 
up enough to buy a recei ving set and I 
was never q u ite so happy as when I 
was tryin~ to t unc in o n statinns. 

T he rhlllg fascinated me. Playing 
with air waves! ilringing melodies and 
messages out of ehe sky! I was nevel 
so ntcrested in anything before. 

~Iarian was the first to sense the preat 
op portunity. "\Vhy don't you become 
a radio expert]" she said. "You like 
it , and I am sure there must be a big 
demand for men who understand it. 

It 's a new field and there's plenty of 
room for wide-awake men ." 

"But-but "m not trained !" Th e 
thought excit ed me. To be a radio 
expert! T o find my future in this 
fascin ati ng new field! " I d oo't know 
anything about it, l\l arian," I said_ 
" I wish I did, though." 

"Well, why don't you find out a bout 
it" she relOrted . "You can't learn 
about radio j ust bi' li stening in to th e 
concerts. Why don t you take a course?" 

But we found ou t that most courses 
were expensh 'e or that they would 
interfere wit h my other work. We 
were about discouraged when r dis­
covered that through the Nationa[ 
Radio Institute it iSJJOssible to become 
a radio expert hy st u yin,g right at home 
in spare time. I told l\ l aTian a bout it and 
she was e lated. "Send off for informa_ 
tion, at once--today!" she exclaimed. 

Ad va n ces Q n ick ly to $100 a Wenk 
I did, a nd the followi ng day received 

an important hooklet, "Rich Rewards 
in Rad io" telling all about radio op­
portunities and how t o become an ex­
pert in any particular phase of the work. 

li ere was my opportunit y at la st! 
, began 10 s tudy in all my spare time. 

I t was the most int e.es ting and absorb­
ing study I had ever made. The secret 
of t he radio revealed t o me! Da y by 
day I became more ~ kille(1 and deft 
until I was able 1"0 take a part recd"iug 
sets and I) ut them together again a 5 
though 1 were playing with a lOy. It 
was fun! In a month I was able to 
take a position as linema n at a bigger 
salary than I was getting at the bank. 
This was wonderful experie nce for me, 
and [ kept right 0 11 with Illy s tud ies. 
It wa sn't long before I tlUalified for a 
posi tion a s radio en gineer at a sa lary of 
$ 100.00 a week! Th at is what I am 
earn ing 110W, t hough [ expect to make 
more soon . It seems to me almost too 
good to I~ true, after all those years as 

a low· pa id clerk in a bank. And Marian, 
who will soon be my brid e, keeps saying, 
" I t old you so!" 

As a radio expert ( can tell you that 
there is a tremendous dem:1nd for men 
who can build, sell and install radio 
sets, who ca n design, test , repair. "Iell 
are needed as engineers and executives, 
all over the world . Th e 01lP<lrtunitie5 
arc limitless, and if you like radio t here 
is 1\0 reason why you cannot qualify 
for one of these positions by stud ying 
in your spare time at home as I did. 

T he National Radio In stitute offers 
an a bsolut ely complete con rse which 
prepares yo u for th e Government First 
Class Commercial Licen se and for the 
bigger-paying iohs in Radio. The 
Director, E. R. Haas, will be glad to 
send you a ll de lail s of their m:1rVelOl1s 
new method of practical instructio n, 
including information concerning the 
Free Employment Service which seCUTCS 
positions for National Rad in Institute 
graduates. Everyone interested shou ld 
have this information. II's fru, and 
this cou pon will br ing it to you. I 
a dvi !IC you to send it off t oday. R1dio 
is a new and interesti ng field, and it 
offers you more money than you pro­
bab[y ever dreamed possible! 

Importa n t 
Those who mail the coupon al OIlCI; 

will also receive details of Specia l Short 
Time Reduced Rate. Do It now. 

I~~~.:;;-~~;:;h:-I';'I;:~:-;)';;. ~ LA.-
W"shln~lo" . I). C. 

I am int c""sted In r:>dio and would like 10 
fin"! out whet he. 0< not I a'n l u'ted fo, a radio 
cat"" •. Pic" .. .. nd "'''. wll hout the sh~hl<"' 1 
olJliu1lon. your inW'CS(inll I • ...., book cal~ ""Rich 
Iteward~ in Rad" • .' · M oo full dcta.ils concern,ng 
) 'ou< .reela l S/''''"t Ti me offer. 

Name ______ . _~_ •. . _~ .. • ~._. ___ _ ~_ .. _ . . ~ •. 

Address.. __ ... _ ... ...... _____ .-"~c __ .. ~ •.• ~ .. ~ •. ~ .... ~. 

C,ty _ _ •. __ ._._. _ _ . _ Sla l.e.--__ .. _ ... ____ _ 
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The Magazine of tlte !lOll' 

A Chat With 
the Editor 

I NA recent advertising campaign 
in which this magazine sough t 
to impress prospective adver­

tisers with the fact that RAD IO 
AGE carried 80 per cent more 
advertisin g in October than In the 
previous month, it was e mph asized 
that "Reader Interest Tells ill tlte 
Lonf!. RUII." 

"Reader interest" is a term ap­
plied to a cer tain confidence which 
a publication inspires in the minds 
of its readers- confidence III its 
editorial contents and In its ad­
vertising columns. This confidence 
is always accompan ied by an actua l 
interest III the subjects discussed 
and an approval of the manner In 
which those subjects are presented . 

Now we wan t to tell you why we 
emphasize "reader interest" in our 
recen t adver t ising. We based ou r 
sta tement that it wins in the long 
run on the facl that we have proved 
it in less than three years of ham­
mering away at one editorial prin­
ciple wh ich we considered radio­
lo!,;ically sound. T hat policy was 
and is embraced in the determina­
tion to give our readers each month 
the best technical information and 
the best technical draugh tsmanshi p 
in the radio publication fi eld. 

Readers who read our articles in 
the Spring o f 1922 arc s till reading 
them and writing us their approval. 

They have greeted our eight-page 
blueprint section with surprise and 
delight. They are enthusiastic fol­
lowers of ou r " Pick-u ps and Hook­
ups By Readers" department. These 
letters come from every state. from 
all Canadian provinces. from Eng­
land and from countries even more 
remote. Vve acknowledge them by 
direct mail b ut hereby wish to 
express our appreciation to all these 
friends as a group. We a lso are 
showing our good wi ll ill return by 
continuing. to h--cp the volume and 
quality of techn ical radio up to our 
old standard. 

Advertisers ha"e forced us to 80 
pages III this issue. Please notice 
that we have not red uced the 
number of p:tges of pictures and 
information to "make room" for 
more p.:l.ges of adver tisi ng. On the 
contr.:l.ry, we have increased the 
editorial content considerably. 

,?W Il ·if 
Editor of RADIO AGE. 



RAD IO ACEjor November, 1924 T he Magazine of tlte Hou, 

" 

\ 

Receiver 
and Loud 
Speaker in 
Combina-

tion Cabinet 
of Solid 

mahogany 

This Beautiful 
Marshal14Tube 
Non-Oscillating Receiver 

Compll!te 'With 011 accessories 
DOWN 

WRITE TODAY fOf full particulars of this most exceptional offer. Marshall Sets embody the very latest improvements 
known to radio. The wonderful new principle involved is proving the sensation of the 1924·25 radio season. Zero 
Coupling-the problem which radio engineers have been working on for years-has at last been solved. As a result, the 

Marshall has no need for neutralizing condensers or other make·shift methods of avoiding internal oscillations which invariably 
reduce efficiency. The Marshall Tuned Radio Frequency Receiver brings to radio a new degree of musical quality. Its 
selectivi ty will deliRht the experienced radio operator. Ye t it is so easy to tune that the novice will handle it like an expert. 

Easy Monthly Payments-2 Weeks Free Trial 
This is the rem.arklble offer-we an: prepared 10 m~e you! T wo weeks to provt! thoot Ibe olltllt )'011 select is evcrythin, Wi! have uid for it. If it 
doem't make Itood OII r claim .. bad< it ~ and Yai r deposit will be cheerful I), refllnded. But If It f ... lllllsa ll yoor upectation .. YOU may !):II' for 
it in easy monthly iM(aUmentl.. You don't .. sk ~ cem wbm onIerinll: from... .. Y ...... ""beutilfied. or wedon't do bu.i ...... Is it an), wonderthoot 
radio buren. t be coll ntf)'ove r are rushl ... to take aclvam~e ofsuch ~n offer? If YOU ~~ fnterelled. Ilgure on gettinl\ )'OU r order in earl)', while 
prompt shipment can be made. Evt!ryone predicu 11 senous sholtai:c of radio .upplin lhisRUon. Send for fill! parucllian tod~)'. 

Beautiful Solid Mahogany Comhination Send Coupon for Special Offer! 
If you b~~ ~ny Iok~ of b ... y'nj! • radio let this year. don't let lhis 
cb~nce slip by. Our term. and hberal guarantees ha"«'ut~ new 
paot in the ndio b.",in_. 'rhe low pria!s Wi! will m~ke you on 
a 3,., or S rube Manhalt let will sul"Jlt"ise you. A \etter, postcard , 
or J"'st COUpon will do. But send it today. 

JYe IlIso hllw /I _ l lavtmlbt. Q/fCl' fiJf ,adllJ lk41er$. Writ ... 
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Complete Outfits If Desired ""''''~'''''''''''''' M'''''''''''''''''''''''' ''''''''''''' ''''''''''''''''N'''''M'''''' .... , .. '" .......... .. 

In bll,fn, from Manhll, )'011 have the choice of a IiCt complete with all 
accestOries. or the llet alone. YOII ha~ choice of dry cell or stomge battery 
outfita. UnleM)'ou alread)' own the acceaories. )'ou can bll)' them from 115 
at leu-than·market prices, ",lib )'our.set. on easy .terms. Y.""r 0~t61 will 
come all read), 10 sel UP and operate WIthin a few mlnute .. -aavlni" lime and 
trouble-and savin, mone)'. too. 

MARSHALL RADIO PRODUCTS, INC. 

Marshall RadIo Products, Icc. 
Mu&ball Blvd .• I>d 19th St .. Dept. 58-98 Chlcaro 

=~r.....-.rr~:,~~':''''m~r.:: .::I~~ ;g=~~,!!"o.1!.~r'':' 
.""' ...... '- tor ., 

II""", _ ..... _._._ ••••• _ ••••• _ ............ . _._ •• __ ._ .... _____ •. __ .' _. __ •• _._ 

Marsball B lvd. atld 19th Street, Dept. 58·98 Cblcago L._=~::::~=:':::'::::::':::'::::"::::::::::" __ ::''''::'':::::::::' __ ::::::::!::'..J Ad"" ....... _ •• _ •• _ •••• __ •• _ •••••••• __ •• _. _______ .... .... _ •...• _____ • •• 



4 RADIO AG E fo7 November, 1924 

qUALITY 
ONE TUBE 

Self. Tuned Radio Frequency Transformers 
-Wound to Suit the Tube 

OUT of a year of many experiments and numerous fail.l.lres to achieve-in a 
practical instrument the theoretical possibilities of broad-tuned Radio 

Frequency Ampli6ers, has come a ~imple but far-reaching discovery. Radio 
Frequency Transformers can and must be adapud to the chaTIICUTistics of the 
particular vacuum lUbe whose grid voltage they supply. That truth-with 
All-American scientific research and AU-American precision manufacturing 
-has made radio history. 

SELfI,T uNW RADIO FREQUI1.'-iCY T RANSfORMERS ha.ve arri~d-and All, 
American, naturally enough, has brought them. Never before has an instru­
ment been built which will amplify so effectively, over the entire radioc.ast 
range. as win the new All-American Types R· I99 and R-201A. Together 
with the new Type R-14Q All-American U niversal Coupler. they have made 
possible a new !tllmiard of e/ficit:Tlcy in Radio Frequency and Reflex receivers. 

The Magazine oj tlte Hour 

As an example of this, we offer ALL' 
AMAx JUNIaI'. ( I Tube) and A LL-A MAx 
StNIOI'. (3 Tube). Both are A ll-A merican­
coupkd throughout. and both exemplify the 
new standard of performance. 

Build an ALL-AMAX-using the complete 
panel scheme and wiring plan shown in 
your Kn BooK-and you will never go 
back to an ordinary reflex set. Distance 
and power are yours ! 

A ll-A mCTicans - Precision-Made for Reliability 
Sold Iry "II I~ D~uer D~"'n. 

An ab,o/1."d)l 
n ..... kind"fboo~ 
-immtn>d)l 
,·,,' .. o bl~ I" 00'" 
b~l:innH o nd ,.,." 

RAULAND 
MFO.CO. 

lbSOC."".S.. 
c."CM'" 

Pi"" ..... ,;~ IM I"d."'7 

AL L.AMAX 
JUNIOR ond 
SEN IOR, o/.to 
ma Rl' ". It •• "00"",,,. •. 

Lartjest Sellin!, lransformers in 
AI"", )" ,\I ,,,lIon RA DIO AGE IVMIf iVrilin& / .. AdonlisaJ 

'World 
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THE third na t10nal radio conference, called by 
Herbert Hoover, Secretary of Commerce, has 
passed into history, and the great army of fans 

undoubtedly a rc familiar with the s teps tha t arc to 
be taken in the progress of radio during the nc.xt 
year. 

A perusual of Secretary Hoover's opening address 
before the conference leaves no doubt regarding his 
attitude towartl the radio indus try as a whole. The 
complain ts of hundreds of small stat ions during the 
last few months,J o the effect that they were faced with 
extinction to make way for super stations, seem to 
be groundless . Mr. Hoover makes it clear tha t he 
does not wish to stifle progress in any direction, and 
that nothing must be done that will interfere with the 
programs of local stations, on which so many m illions 
of people depend . 

Secretary Hoover realizes that efforts are being made 
by several corporations to insta ll powerful stat ions 
with power up to 5,000 wa tts, which in t urn would 
ma ke it impossible to hear any sllla ll sta tion which 
happened to have the mi sfor tune 10 broadcast a t the 
same time. From the Secretary's a ttitude, and from 
the opinons of the members of the conference who 
directly represent the radio public, it seems unl ikely 
that permission will be given for the establi shment of 
powerful stations whose operation would tend to 
monopolize the ::lir eventu<ll1y. 

Mr. Hoover does advocate however, the nati onal 
interconnection of radio station s. \Vhether this is to 
be done by super sta tions or by inter-connect ion of 
local stations. he docs not defini tely say, leaving tha t 
point to t he discretion of the conference. But he d oes 
assert the need for a sort of associated press of the air. 
which could be subscribed to by broadcasting s tations 
and depended upon to furni sh p rograms of suitable 
excellence, as well as a rrange events of nat ional 
impor tance. 

Mr. Hoover is unqualifiedly in favor of interconnec­
tion of radio stations. He emphasizes the need of a 
system of progra m directing that will take programs out 
of the amateur class and put them 0 11 t he high plane 
rhat they deserve. But, again, he does not &1.y who 
should do this . Surely, not the government ; surely, 
not one company, for that would be monopoly. \\lho, 
then? Perhaps the eqnferencc wi ll decide. Perhaps 
the conference will form from its own personnel a force 
of sufficient dependabil ity and ability to furnish na tion­
wide programs. 

Mr. Hoover's entire speech assumes tha t the local 
station will continue to exist. T hat is good news for 
the "DX" hound. But he insists some pla n must be 
worked out whereby this sa me local, and perhaps 
small station shall be a ble to broadcast events of 
national imparlance and interest . In so doing he opens 
the way to proposition s of large corporations who 
woukl have to handle this huge system o f inter­
connection. They will be the only ones who ca n afford 
to do this, if the Government will not do it. And if 
a few related corporations take over radio intercon-

The Afagazhle of Ihe flo llr 5 

nection , the sma ll sta tion probably wi ll lose its indi ­
viduality. But only the con ference will decide t hat. 

Mr. Hoover is right when he &1.ys radio will d ie of its 
own confusion unless it has st rin gent rules of conduct 
to which all elements adhere. He is right when he 
says radio mus t be an instrument of service if it is to 
succeed. All we a sk is tha-t it be allowed to serve every­
one, and not a few: that its destiny be en trusted to 
those who really love radio--nol those who love the 
money in it. 

THE New York broadcasting fra ternil y is in the 
th roes o f a restless d iscussion over thc quest ion of 

paying broadcast artists. Small statiom; who have 
thri ved on free en tertainers a rc beginn ing to furrow 
their brows with worry over wha t will happen if they 
have to buy their performers' services. And members 
of the Actors' Equi ty a nd other professional unions are 
beginnin g to see in radio a new commercial field to 
conquer. Perhaps so. The ether has been peaceful 
enough Uecause of the absence of selfish squabbles 
such as characterize the Actors ' Eq uity. Without 
sal aries to worry about, th e bro<.d casters have been 
a ble to assume a lofty position and choose enter tain­
ment that they beli eved was the best. T he minute 
they start paying for it if t hey have to do so, they 
may pick the chea pest . It is only human nature for 
indi viduals seeking to cut expenses to p urchase that 
whch is low-priced a nd which will pass as th e TC<1.1 

thing. I t will ha ppen to the broadc.asters, for they have 
no ta ngible income from their stations, and paying 
money for artists is hard unless there is some return. 
No, New York is needlessly alarmed . Radio entertain­
men t is good enough now. When we want the pro­
fessionals we'll ask for them. 

RAD IO'S great tribute was paid at the New York 
" Radio World's Fair ." The large bod y of fa ns 

never realized what a h usky youngster th ei r hobby 
had developed into undl they vi sited that show a nd 
crowded their way to the ma nufacturers' booths. 
Radio se ts and par ts heretofore undreamed of were 
there. The mell who brought about th is perfec tion 
were there, too. But a fter a ll is said and done, t here 
were no radical changes. True, rad io sets have de­
veloped to a great ex tent. T here have bccn improve­
ments , but none which would confuse the radio fa n 
o f a year ago. The sets a re more sim plified , their 
beauty enhanced , and their par ts more durable, bUl 
thei r principle is not far removed. T he outstand ing 
fea lure of the receivers in the 1924 radio show seems 
to be excellence rather 111an radical c ha nge. Fans 
want q ua li ty-tone-selecti vi ty. They realize it wi ll 
be a few yea TS before radio again changes its 
shell, a nd in the meanwhi le they wan t sets that will 
gi ve them wha t they want to hear whell they wan t it. 
and with as much nat ural reprod uction of one a:: is 
scient ifica ll y I)()ssible. There arc fIlil l1 y such sels 
today. They are the symbol o f the cOll tin ucd excellence 
of quality tha t has cha racterized rad io lllililufactu rill l 
for the last twelve mOlllh s. 
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Miss Rosemary Hughes is known to nearly every radio (on in the 
country because of her consistent performances at scores of stations 
during the past few months. Miss Hughes has an alluring soprano 
voice, and her r en der ing of popular and semi·c1assical favorites has 
put her in demand wherever she goes. Because of her success over the 
radiophone she is said to be considering a liberal vaudeville offer. 
At the Jeft is Bert Davis, "The C lown afthe Air," who can "sing more 
crazy stories than you ever heard before." He is scheduled t o make a 
nation wide t our of radio stations this Winter, and he is a lso to be 
featured on RADIO AGE programs over Chicago stations. 
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A Three- Tube LOW LOSS Regenerator 
A RECEIVER T HAT TUNES DX LIKE A SUPER-HET 

I T has a lways been t he policy of the 
members of the technical 51afT of 
R A DI O AG E to promote t he devel­

opment and in terest in t he low los5 
type of recei vers, and in nearly every 
descript ion of receivers in past issues, 
t he reader has probably n<lt icecl that this 
lesson has been particularly stressed. 
AI t he risk of becoming ti re$Ome, t he 
wri ter has d rummed t his mess.age over 
an d over again, with the natural result 
t ha t many leiters of gratitude and satis­
fact ion have been received from P"Qple 
whQ benefited by followi ng this low loss 
policy in const ructing t heir radio scu. 

In t he March, 1924, issue was printed 
our first actual descri ption o f a Tea l low 
loss radio receiver, t hat really deserved 
the na me fo r its design. Acting in the 
capacity o f official question-answerer 
of the technical sta fT of RAD IO AGF.:, 
t he writer has had t he p ri vilege of noting 
t he interest aud results wh ich t his dc­
scriptiOIl created , an d since March it 
has been a p le;tsuTe to IIOle the in creasi ng 
demand for lUore in formation a loug t he 
J OlV lo~ J j n e , 

By FELI X ANDERSON 

If yo u will refer t o lhat number, you 
will find severa l initial lessons or req ui­
s ites that m ust be followed in t he course 
of constructing a receiver that is rea lly 
and truly low loss. 

It may be well to refresh the mind of 
the reader on t his subject, since t he 
major points of that art icle may not ha ve 
been duly considered at that time. 
Taking up these requi rements, we find 
that there are at least three factors of 
tremendous importance which must be 
observed. list inG them they a re as 
follows : 

1. A g()()d se(;()ndary c;jr~llit, with 
a /()w loss ~oil and an titf;trically and 
mechanically near as per/ed f!ariabf~ 
condenser. 

2. A pr()pe rly adjusud grid leak 
and a g()od dtUdor tub~. 

3. A welt dlOsen list of access(),y 
units such as tube sockt/J;, '''e"slal, 
fwd fixed cO/ldensel$. 

THE secoudary circuit consists of a coil 
. . and condenser in series which (orm 

the t uning uni t of the receiver , a nd which 
must neeess.1ri ly be good if s harp t uning 
is desired . T he coil must be free of both 
act ual ohmic resistance a nd high fre­
quency resistance as possible, and must 
he $0 constructed tl1.1t it has t he least 
a mount of distributed capacity possible. 

The condenser should be o ne of the low 
loss t ype, havin g a grounded rotor, and 
should be sturdily made ... ".ith regard to 
bot h insu lation li nd plate construction 
so that it may be calibrated in terms of 
wavelength in conjunction with t he coil 
you arc going to lise. A condenser poor 
in a mecha ni c.1 1 way will C311o.t wobbling 
of the pla tes, an,l t his cleslro)"s the accur­
acy of t he Joggi ng possibilit ies of the re­
ceiver . 

The grid leak is next in importa nce, 
as well as t he c hoice of a good detector 
tube. The tuhe is, of course, more or 
less of a gamble, si llce you ca unot t ell 
whether it will detect as well as another 
tuhe o f t he $o1111e type, hut the grid lea k 
&ho\l ld a t lea&t be so COll st r \lcted that it 
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will be frcc o f noises, and so that it will 
not change in rcsistance with the weather . 
Si nce the J une, 1924, issue cpvers that 
subject so thorough ly, I will not discuss 
this u nit at any greater lengt h. Suffice 
it t o say that it is i mport:lnt, and if you 
lack knowledge on this mntter, it would 
certa inly be a wise move, regardless of 
what kind of a set you operate, to stock 
yourself with the knowledge of this small 
but i mportant part of your radio set. 

The other acces'lOries such as the tube 
socket are not so great a problem, since 
the average tube socket on the m ar ket is 
now u sually low loss. However, ta r 
paper and composition sockets should be 
avoided, as should paper or other make· 
shift fi xed condensers. 

In the 1I l arch, 1924. issu e, the wr iter 
discusscrl these features of a rcc.eiver [rolll 
A t o Z, and while t he subject is still of 
grea t interest, it is regretted that space 
docs not per mit us to again d iscuss the 
relative importance of these units in 
more detail. If fur ther information is 
rl esi red in rega rd to the foregoing, i t 
can b e obtai ned from that number. It is 
somewhat o f a joy to note t hat the spccLfi· 
ca t.ons for the condenser and coi ls of the 
receiver in that description a re just now 
begin ning to appear on the radio mar ket, 
and by the looks of thi ngs, that type of 
appa ratus construction will probably 
stay with us for a long while. 

Three Tubes Jns tend of One 

I N the opinion of the writer . an a ll ­
around rcc.eiver for t he hroadeast 

listener should have tubes and amplifi.· 
cation enough to per mit the use of a 
loud speaker . T he low loss set of the 
I\l arch issue employer! only one tuhe. 
So llIany req uests were received for addi­
tional circuits showing two more and even 
fou r more t ubes that it was <luite a sur· 

prise. The receiver in the following de,... 
cri ption is ide.11 ill that respect. Furt her, 
the ideal broadcast receiver should be 
easy to t unc, and we find that only t wo 
ac t ual working hands are nc-cessary in the 
operation of the rece iver to be described. 
Like a super·heterodyne, we have two 
dia ls, the secondary control beiug the 
condenser, and the tickler control which 
corresponds to the oscillator dial on the 
super- het. \Vith Ihe super-heterodyne, 
we usually have a potentiometer wh ich 
requires an occasional touch, and on this 
low loss set we must. make an infrequent. 
adjnstment of the antenna coupling to 
get the best resu lts. T he logging opera· 
tion is the samc--two dial rcadings; viz.: 
the sccondary and the tickler readings 
being logged , a nd used . 

Con st r ucti n !!; t h e Sct 

PROBA BLY the most important unit 
of the set is the tuning coupler, which 

must be made carefully and intelligent ly 
if results arc to be obtained. Low loss 
co uplers adaptable to the circuit arc now 
on the mar ket, a nd if the con st ructor so 
desires, they ma}' be purchased instead 
of being home-made. The condenser, of 
next importance, can be pnrcha5Cd from 
any supply house, the low loss 23 plate, 
all plate ver nier type, being the type to he 
obtained. Hcference to the advertising 
pages of RAD IO AGE will disc lose some 
of unusual Lll(:rit. 

Tackling the problem of the coupler, 
we will need two rotors, of either wood 
or bakelite. Refe ri ng to F igure 2, these 
arc I he forms UI)OII which LI and L, are 
wou nd. In addition t o these rotors, you 
wi ll need a th in cardboard tube. which 
has been lightly varnished with a thin 
coating of spar varnish after having 
I're\';ously been ol'en dried. 

The size of the cardboard tube will 
depend upon the size of the rotor balls 

The ltfaga:;ille of tile !-lollr 9 

which you purchase, and since it is 
easiest to get cardboard tubing of the 
proper size, to use with the rotors, get 
the rotors firs t and then match them 
with the proper size tube. The match ing 
should be done with the idea in mind of 
a!lowing frO!l\ 1·4 to not more than 3·8 
inch coupling space between the rotor 
ba ll and the cardb{m rd LUhe. Bakel ite 
tubin;: may be used but it is harder to 
work with. 

After the abol'e material has been pro­
cured, cu t yourself a dozen bakelite 
strips, from an old p"nel and plane 
their edges S<lu"re. T hese strips should 
be JUSt as long a s the tuhe you are using 
( t he tube being about 6 inches long to 
s t art with). G lue the str ips YOll have 
C'lt, firmly with their edges to the tube, 
th en set the form a~ide to dry. \Vh en 
the glue has hardened you arc ready to 
wind your scc.ond<lry coi l. 

I ncidentally, the size of th e bakelite 
s t rips is not important, so lo ng as the Ollt· 
s ide diameter of the coil L. docs not 
exceed >1M inches. The entire kngth 
of the coil as a whole may be determined 
after the coi l has been wound . If the 
coil I., is 3Y!i to 3){ in ches, outside 
dia meter, SS turns of wire , space wound 
shou ld be used. If from 3,'1 to 4 inches 
from one side of the winding to the other , 
only 45 turns arc necessary. and if the 
entire coil di<lllleter is so great as to be 
over 4%' inches frolll one side of Lt 

to the other, on ly 40 tu r ns will be !lcce"" 
sary. The coil is space wound, to offset 
distributed capacity. By space winding, 
it is meant that the wires arc not wound 
do~e ly alongside of each other, tIle 
wires being separated from one another 
by a small air space about three Quarters 
as wide as the diameter of the wire itself. 
It is bec.l usc of th is method of winding 

Figure 3. A circuit diagram of the low {ou receiver described in the accompanying (utide by Afr. Andcr~on, The connc(lion.s 
for the ground may b~ made either POJI/";C or n rgotl!'c, a~ i"d. roCl'd by tILe dO{/t'd Iln<l ul pOinlJ J (Illd ·1. 
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that the coi ls will vary in length, as will 
the actual length of the tuner itself. 

After the coil L~ has been wound the 
po i nts for th e holes of the rotor 
shafts may be determined. Drill your 
holes so that they clear the coil L. 
with about 11 good % inch clearance. 

BY followin g the proportions in Figure 
-I, yOIl ca n gct a general idea of how 

the coil should look when finished . The 
ent ire unit is mounted 011 the panel with 
two collars threaded and s upplied with 
screws .... t both e nds-one ~'nd for thecail 
and one for the paneL Figure 2 sho\\'5 
the con nections for the coil, as does 
Figure 3. A a nd 13 may be reversed if 
hand c.-.pacity effect is noticed without 
impairing the effectiveness of the set. 
C and D are Ihe grid and filarnent ends 
of the coil which are connec ted to the 
rotary a nd stationary plates of the 
23 p late variable condenscr. E and F 
a re the connections of the tick ler coil 
for p la te and jack connec tions. 

These may al so be reversed, if the set 
fail s to osci llaH~. The coils themselves 
shou ld have the following number or 
turns as detennined by a few preliminary 
experiments ; L, should be wound with 
20 turns of number 18 DCC wi re with 
') turns on each side of the shaft. L •• 
shou ld be wo und ns mentioned just pre­
ious, with the same size of wire, and L, 
the tickler, should be wound with 35 
turns to st art. If your a ntenna is a long 
one, coil L, should be decreased to about 
12 turns. The final number of tickler 
tu rns should be dete rmined by selling 
the coil L, at lIlaximulil . a nd then tu rn­
ing conde nser C, to fu ll setting. 

The tickler coil should then be set at 
maximum (maximum is when all coils 
a re in parallel selling and nil windings 
run in the same directiofl), and turns 
should be removed unti l the set barely 
oscillates at that setting. 

Ge neral NOtes 
The audio frequency trnnsformers 

should be of good mnke with a ratio 
of not over 5 to I for maximum clearness. 
The ratio of these transformers is left 
to the choice of the constructor, who may 
desi re louder signals over clearness, the 
choice of which lies in the purchase of 
ei ther a low or high rat io transformer. 
High ratios distort and give louder 
signa ls bu t low ratios give cleaner 
signa ls with less volume. 

A vernier rll(:osta t shou ld be used at 
R. while an o rdinary t ype may be used 
at R,. R, coo trois bot h audio tubes. 
Th e banery connections are made at 
Ihe rea r of the set, as are the antenna 
and ground, as indicated . No. B- post 
is shown, since this connection should 

be made to the +A of the filament 
battery. 

The set tunes in the same manner as 
the single circuit regenerative, except 
it is very mu ch sharper. 

It is not a malignant squealer, sincc 
the ratio of antenna coupling to the grid 
coil is very smali, and only litt le energy 
getslhrough. The proper rat io of t ickler 
coil also is one reason for its being 
easily controlled with respect to regenera­
t ion, since by employing a correct 
number of turns on the tickler the set 
does not spill over so easily. 

Figure I is a fron t panel view of the 
set, which was drawn to scale from t he 
working model. 

Figure 4. Delai/.s 0/ the coupler are .shown in the accompanying .sMith. The 
lop view .shows the complete a.sscmbly of Ihe coupler; the hollom lefl. a .side view. The 
center bol/om givc.s the detQ,il.s 0/ the .shaft and tension mounting, while the lower righl 
giw$ an idea as /0 how the bakelile strips are /a.stened radially to the tube. 

Low Loss Design for Efficient Reception 
1'1'11': ambi tion of the broadcast listener 

o f today is to have a receiving set 
that will operate a loud speaker and one 
that will reach out and get the distan t 
st.1.Iions . However, in the purchase or 
construction of the receiver he overlooks 
t he value thal low loss design I,as to do 
with his set. 

Ilow many times have you visited a 
fe llow lislener's sta tion whose set con­
s isted of a lot of bell wire wound on a 
Quaker Oats box and more wire strung 
here and there and leading to every 
place but what scellled the right place? 
T hen you began to wonder why he was 
getting better results than you were with 
your more expensive sct. However, 
your friend. in building his set, has elilll­
inated a good many losses that are so 
troublesome to an efficient receiver. 

The present t{'ndency seems to· be to 
get amplification regard less of tuner 
efficiency. The loss of 5 per cen t in a 
conden~er o r a coil C,lnnot be detet:ted 
by the hu m:tn ear, hut when ten or 
fifteen per cent is added to this l>y bad 

By KENDALL NORTH 

connections or dielect ric loss, a noticeable 
effect may be d istingu ished on distant 
stations. Thi s will also apply to local 
stat ions. 

There a rc two methods of tuning the 
sccomjary of a receiving sct. First. by a 
variable co nden ser and second by a 
vadometer. 

WI-lE N a set is constructed to tune 
from 75 meters to 375. the capacity 

tuned sccond.:!ry is used. This might be 
termed employment of a variable con­
denser and coil. 

Whe n a condenser is connected across 
the SL'Condary coil, the voltage is lowered. 
Reg;ltd less of this, th e losses due to the 
distributed capaci ty of the va rio meIer 
or coil are grea ter th.:!n the losses that 
will be found in a good con denser, and as a 
resu lt they morc than make up for the 
decr{'ase in voltage ca used by the con­
denser itsdf. 

If you arc building a coil with a capa­
city of 300 meters, wind the coil £01 300 
meters and not for 600. When you ..... ish 
to tunc the set to 300 meters, you wilJ 
have what is known as dead end. This 
is known as the unused part of the coil. 

It has been found that an ordi nary 
paper tube. providing it is freerrom mois­
ture, is far superior to the expensive 
material found in some expensive sets, 
such as the heavily varnished tubes that 
arc sold on appearance and not for actual 
operation. 

The secondary plays an important part 
in the receiving set and it is necessary 
when purchasing one that you obtain 
one of low loss. Of all the condensers 
on the market, there arc about six 
makes that have really low loss. T hel;(' 
condcnsers do not sell for any more than 
the ordinary so called moulded mud 
bro1ll(\. Tha t is the kind that has enough 
moulding in the bac k and front to mould 
a socket for a vacuum tu be. You can 
readily sec that here ag;!in a rises the 
problem of insu la tion in an clco;tric 
rl el(l. 
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How Careful Design Helps m 

Mastering the 3-CIRCUIT TUNER 
WITHOUT any doubt, the simple 

and re liable one tube receiving 
set of today is the three-circuit 

tu ner, with its un tuned antenna coupling 
coil, the secondary coil tun ed by a 
variable condenser and the tickler coil 
for controlling its sensitivity_ Vet it 
is true enough that results are widely 
different-the very same set act ing far 
d ifferen tly whe n used in diffe rent situa­
t ions. 

Lack of uniformity in reception is 
la rgely a matter of differenc\:S in the 
aerials to which ot herwise similar receiv­
in g se[s a re connected. Especiall y is 
this inequa li ty likely to occur with the 
three-circui t tuner, simply becau!lC the 
an tenna part of the set is not tu nab le . 
There is a lways a 6xed amount of coup­
ling existing between the antenna and 
t he tu ned s«ondary, and whether t he 
aerial be im mense in its dimensions or 
a mere indoor wire stru ng a long the 
picture molding, the coupling is not 
variable. 

Naturally, a large antenna is going 
to pick up many times the energy from 
broadcast ing stat ions that is within the 
grasp of a litt le one, and hence the dis­
tance and t he strength of signals received 
will be widely different. T herefore the 
results anyone may expect with hi. three­
circuit receiver depend to no linle extent 
upon the degree of coupling between 
t he aeria l and the secondary circuil. 

How Muc h CoGp • 
lin g ? 

It is quite easy for 
any listener to judge, 
merely from t he way 
in which stations are 
recei ved, whether the 
coupling in his !let is 
too rnuch. just about 
right , or not enough. 
The select ivi ty is n 
good criterion. For 
instance, if WNVC 
can be heard faint ly 
through broadcasting 
from WEAJo~, one 
may be quite !lure 
that there is a litt le 
too much energy bt­
ing transferred from 
t he aeria l to the 
secondary. When this 
conqition exists, sig­
nals are received with 
plenty of "kick," but 
great difficulty is mel 
in endeavori ng to 
tune in a distant 
stat ion whose wav~ 
lengt h is not many 
mete r s away fro m a 
local sta t ion. 

By BRAINARD FOOTE 

Degree of Coupling 
B etween A erial and 
the S econdary Circuit 
Fixes Set's E ffi ciency 

do not co me in with m uch volume, 
and at the same ti me are exceed ingly 
difficult to tune to the precisely correct 
"spot" on t he dia l. it is a certainty that 
there isn't quite enough cou l)1ing or 
q uite enough energy being transferred 
to the secondary coil to in sure really 
satisfactory rece ption. In cases where 
volume is good from a ll o f t he lOCa ls. 
and yet there is sufficient selectivity 
to tune in distant points s uch as WGV, 
\V IP, WDAR. etc., without too serious 
interference from neighboring broad­
casters, the li ~ tener has the coupling 
just about as it should be. 

\vit h a large aerial, say a wire 100 
to 150 feet long, including the lead-in, 
and which is fa irly well elevated from 
trees and building'!!, eight to twdve 
turns on the nntenna COUI)1ing coil 
usually provide a ll t he cou pling that is 
necessary. As the aerial becomes smaller, 

it is ntCt!lSary to use a larger primary 
coil, and with an over-all nntenna length 
of 75 feet or so, 6heen to twenty turns 
may bt employed. 

'Vhen it comes to indoor nerials, 
however, if doesn' t help much to go 
over 20 turns for the primary, and the 
best practice is to include the aer ial 
r ight in the secondary circuit, 50 that 
t.he :ierial as well as t he grid coil is 
resonant to the received wavelength. 
Th is takes advan tage of every bit of 
available e nergy tha t the aer ial can 
get hold of. iind when this is done the 
distance an d the volume that can be 
obtained wi th a tiny insignifican t look­
ing aeria l is surprising. 

Ho w to Chan l1.e COUpling 
In Fig. 2 is given the ordin,uy three­

circuit a rrange ment. \Vhen the aerial 
lead is connected to point No. I, the 
most common type of circu it is obtained. 
The aer ial is t he n coupled to the !lCcond­
ary through a separate primary coil, 
the most desirable method where th e 
aeria l is of good size. However, if the 
aeria l is very small, the amount of 
energy c hange-ovcr from the separate 
primary isn't great enough. In that 
case, the aeria l lead lIIay be connected 
to point No.2, which is the center point 
o f the secondary coil. Half of the 
secondary coil is then acting as a primary 
winding a lso, and the antenna circuit 

is complcted t hrough 
~,he "connecting lead 

X. whereby the 
positive side of the 
filament is grounded. 

O N the other hand , 
if stations wi thin 

ten or 6ft een miles 

Fig. I- Horne-made, but simple and sali.!/actory. The sccondary coil j ,f 
spliC in t1l>0, the primary coupling coilloca/('d on to/!. and Ihe lidder co( I/Jiaud 
in Ole middle. In$ide tile lub".g. 

N,!D with a very 
. tiny aeria l, 6f­

teen to th irty feet 
long, pe rhaps, or with 
n set of capacitive 
aerials ...... hich are very 
successfu l for indoor 
work, the aerial lead 
goes to I)()int No. J, 
where the entire sec­
ondary is a lso the 
primary eoi\. Maxi­
mum Coup l ing i s 
thl.'reby ha.l , and t he 
capacity of the an­
tenna s upplement s 
that of the secondary 
tuning condenser. In 
this latter caS(!, any 
alter'dtion in the ~a­
pacit y of the acria l 
e1(erts a strong tun­
ing effect u/)()n t he 
set, so thai a capaci­
tl...:! aeria l or an in­
door wire should be 
erected where per­
sons passing by can­
not come closer than 
two fee t to the (ierial 
or t he aer ial lead 
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\Vhe n the separate 
small p rimary coil is 
e mployed , the an ­
Te nna is q ui te inde­
pendent , however . 

Any listener h::1"­
jug lrouble in r ecep­
tion with such 11 

t hree-ci rc uit sct wou ld 
do well to solder 
three liule copper 
lugs to p oints 1, 2 
a nd 3 a lld try CO II­
fleet ing the aerial lead 
10 eac h one with u 
clip_ As a matte r of 
fa ct, it is of con sider­
ahle adva ntage to 
have a coupling ad­
ju stment for :lOy sin. 
gle tu be receiver, o r 
wit h suc h a receiver 
used in conj unction 
with a t WO stage 
a udioamplifi er. While 
tap~ a nd switches are 
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a nd hav ing winding 
spaces about ~ inch 
in width. Th e tickler 
must a lso be wound 
in two scctions be· 
C;!IISC of I he cu rvatu re 
of the rotor ba ll on 
which it is placed . 
The hal"es arestarted 
at the out er edges, 
and wound so as to 
make a continuous 
uni·directi o na l coil 
when the inside e nds 
arc soldered together. 

T wo 0 1 in c h 
lengths of y.' inch 

d inmcter b rass rod 
f"rm the sha ft s for 
th!! ro tor. Thl!Se 
sho uld m<l ke a forced 
fit in the rotor and 
sho uld be tried in 
the rotor before the 
latter is purchnsed, 

not considered to ue 
especially efficient. 
poin ts I, 2 a nd 3 
might be connected 
to a sc t of th ree 

Fig. 2-The pop ular three-circu it tu ner plus cou pling adJuslml'n/$, 10 adapt 
lite nui~er /0 aerials 0/ ~o ry!ng proport ion s, S m all aerials requ ire mort coupling, 
and Vi ce versa. 

T wo holes at exactl y 
opposite points on 
the tubing, and in 
thc cen ter of the 

switch poi nt;; fo r easy selection of the best 
couplin g arra ngement, p rovided the 
switch points a re so placed t hat the leads 
from poi nts 2 a nd 3 are very shor t. 

A di stinct adva ntage in this scheme 
lies in one's a bil it y to al te r the cou pling 
to suit va ryi ng cond itions. \\' hen a 
loca l sta tion is wa n ted with lot s o f 
volume, usc poi nt 2 o r pe rhaps 3 to get it, 
s.o 10 llg a s lh" re isn ' t interference frOlll 
some ot her station to be encounte red. 
nut when a wea ker a nd more distant 
b roadcast progra m is desired, usc l e ~s 
coupling to get rid of the local inter· 
fere nce. 

In Fig . 3 is shown t he front panel 
view of a t ypical three·circ uit tllner, 
o ne fo r which t he coils may be ho me· 
made . At t he left is the d ia l fo r adjust· 
me nt of regeneratIon- t he ~ick ler control. 
i\ext, a t t he lower cent er, IS the rheostat 
knob, while a t the right ma y be seen 
another larger dial 
for moving t he tuning 
condenser . Binding 
posts at t he r ight 
nre for the phones, 
a nl l l he small knob 
benenth t heconden!.Cr 
dia l is a vernier con· 
trol for the conde nser. 

A space of abou t one·ha tf inch is a llowed 
bet ween halves to provide room for the 
pa s;;age o{ the ! ·4 in. sha ft, whic h controls 
the tickler coil . T he hnl ves o f the second· 
ary arc \\'olln(\ in the same direc t ion, so 
as to nnke up a conI inllou sooil of 46 turns 
when the inn er ends a re solJered together. 
Ends of t he secondary arc held tightl y 
by pu"hin g them through sma ll holes 
drille 1 in the tu bing. Actual connections 
10 the m a rc made inside . 

A 15 turn !)Tinn ry coil is wound at 
onc e n' l of the scco ll'lary, with a gn p 
of abo ut one.eigh th of a n inch. This 
win IlIlg serves for ordinary purposes 
",ith th e a verage a ntenn a , but the 
ae rial m 'ly he connt'Cte :;i as in Fig. 2 
if t his be foun J ncce03.'l ry , The t ic kler 
coil is wound o n a ro tor o f si milar high 
grnde in sulating material measuring 
appro.~ll1n t el y 3.\1 inc hes in diameter 

space left between 
the halves of the secondary co il. nrc 
drilled for the sh;! ft s, using a y. inch drill. 
A small rnt · tail file is then used to 
slightly enla rge the hole so that it fits 
snugly but wit hout binding. Fiber 
wa shers or short lengths of fiber tubing 
nuintain the rotor ba ll ill the cen ter of 
the tubing. Flexi ble wire forms the con­
nt'Ct io ns to the ends of the t ic kler coil, a nd 
two brass bracke ts or an gles serve to 
mount the coupler to;! wooden baseboard. 

The Asse m bly 

Other parts rcq uired are a 7:dO 
inch pa nel , 7x1O in ch baseboard, socket, 
rheOli t a t, .002 pho ne condenser, ,0000 1 
o r .00025 grid co nden ser , 2 megohm 
grid lea k, .0005 mfd s. var ia ble conde nscr 
with vernier attachment, str ip of p:t ncl 
ma terbl for n bind ing I'ost pa nel insi Ie 
the sct , 6 feet of hu s ba r for con nection ~ , 
necessary Jia ls a nd 7 binding POSts. The 

tuning c onden s er 
chosen sho ll id be of 
some re lia ble make, 
with a minimum of 
in sulating mat c r inl 
and having the rotor 
plntcs grounded to 
the fra me. The fixed 
pl a t es s h oul d h e 
shielded by an end 
plate fro m hand ca· 
paci t yeffects. 

Th e Co uple r 

T he rcar view of 
t he s.:Hnc sct is given 
in Fig. L T he coup­
ler is m:l<Jc wil h coils 
of No. 20 dou We 
covered wire wound 
0 11 a p iece o f high 
grade insulating tub­
ing measuring 4 in­
chI'S long a nd 4 inches 
in d ia meter . T he 
secondary c{lil is pUl 
on in two S<'Ct ions, 
46 t urns in a ll , with 
23 turn s 10 a liCction. 

Fig. 3- A Simple thru ..circuil set, f ront view. The rh~osla/ k nob is in the 
Ct nler. ug,'nNalion and /unw/: controls at fe/I and Tight rrs~ct i r:;:ly, and phone 
bwd!ng fW&ls ot the ( ,I;/r( m,' righi , 

Conn ec ti o ns are 
given in Fig. 2. Rosin· 
core solder should be 
e mployed ra ther th:ln 
plain solder and acid 
flu x as the lat ter is 
too likely to institute 
corrosion at t hejoin ts. 
The photogra phs tell 
well eno ugh where 
the ",1rts are located, 
and holes for mount· 
ing the rheostnt nnd 

(T uTn ltJ page 75) 
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Overcoming 
Obstacles m the 
Construction and 
Operation of a 

Super-Het 
By ROSCOE BUNDY 

·WIl1LE a great many super-hetero­
dyne hookups ha ve been shown 
in the various radio publications 

during the past few months, yet there has 
been very little data published regarding 
the actual constr uction from an analyt ical 
standpoint. This is undoubt ed ly the rea­
son for the many failures with the "lIet" 
and is also responsi hle for the prevai ling 
opinion among certain groups of builders 
that the eight-tube super- heterodyne 
offers little_ more than the five -tube neu­
trodyne. 

To have a simple hookup dia gram is 
not sufficient fo r the bef,<inner in building 
a multi-tube receiver. I-Ie must also ha ve 
a knowledf,'e of the remedies t o be applied 
wheo his circuit goes wrong, and must be 
told what to do and what not t o do in the 
actual construction. 

We had the same conditions when the 
neutrodyne firs t appeared upo n the scene, 
ane before the true significance of "neu­
tralization" was brou ght home t o th e 
novice. The same b'l"O UP that are now so 
bitterly assailing the supe r-h eterod yne 
were the very fe llows who were knocking 
the neutrodyne s ix months ago. Let it be 
said that neither the neutrodyne nor the 
super -heterodyne is a cin:uit which we 
can hook up in an evening and then ex­
pect to get maxim u m perfor mance on the 
first t wirl of the dia ls. Both circuits re­
quire careful adjustment and eXJ,ICrience 
in tuning before they develop th eir full 
capacit y fo r ran ge and volu me. \\lith 
care and attention to details the s upe r­
het can be made to live up t o its reputa­
lion in every particular. 

Precautions to Observe 
I n the first prace, we must not fai l to 

remember that the super-heterodyne is a 
special 'Iorm of radio fre'luency circuit, 
and t hat many of the precautions ob­
served with the short wave R. F. receivers 
must also be observed with the "het." \ Ve 
TIIl1st insure against fe ed-backs between 
the radio sta!,'Cs and use every means to 
s uppress free osci lla t ions in the R. F. 
tubl!s. This, bowever. is a s impler mat­
t er with lhe het erodyne , han with the 
straight radio fre<llIency or reflex circuit.s. 

PRIi\:IARILY the super.heterodyne is 
intended for usc with loop aeria ls, a nd 

if it is d esired to operate the circuit on an 
outdoor flat-lop aeria l we must observe 
certain precaut.ions. The very sensitiv it y 
of the circuit ca uses it to pick up much 
noise and interference wilh the outdoor 
aerial unless the set is very loosely 
coupled. The outdoor aer ial is more in­
clined toward pic king up noises thall it is 
signalS, and while fa inter and more dis-

One musl nol expecl a ~upu-helerodYll e 10 do its bestlhe fi rsl time il i~ opero/ed. Like 
Ileul rodynrs or other multi-tube ~el~, several WlXks of painstaking adjust ment are 'Iecessary 
be/ore maximllm efficiency is allained. 

tarlt statio ns can be picked up by an oul­
d oor fl at l Op frOIll a s t a lld point, yet the 
increased interference a lso imparted t o 
the aeria l usually more th an overcomes 
th e benefits thns obta in<,d. 

For this reason we must prov ide an ex­
t remely loose coupling bet \\'cen the pri­
mary and second ary circui ts, a cou pling 
tha t often involves as !IlUCIt as six to 
eighteen inches ue tween t h" prim.lTY and 
$(!Co nda ry. The standard vario-cou pier is 
seldolll suited for thi s purpose unl l'Ss 
there is su fficient distance bet wccn th e 
rotor and st a tor to insure aga iust the 
least degree of electrostatic co uplin g. 
Selectivit y wit h this circuit is attained 
on ly wh<'u we can introduce comparative­
ly great losses in the input. 

Loop aerials, heing strongly directional, 
afford a meaus of elimina ti ng undesired 
stations and rroi ~es by simply turning t he 
loop in t he direction of t he desired sig­
nals. In this way, waves ly ing to either 
s ide of t he loop p la ne ,I re greatly weak­
ened and can be more readily tuned (lut 
by the flo rllla l controls of the sct. Actu­
ally, th e loop is used 1.IS t he third co rr _ 
trol of t he sUI >cr-heterou yne and is nearly 
as effect ive in t uning as the l)ri mary and 
oscillO!to r condensers. This applies par­
t ic ular ly where there is much loca l iuter* 
lerence from nea rby broadcast in gsta t ions. 

For the hest results, t he loop aerial 
must have a very low electrica l resis tance, 
and this is one r eason why gTl~at d istance 
is never obta ined with the ordi nary CO Ul­
mercial loops wound with s mall gauge 
Solid wire. Heavy lamp cord of No. 18 to 

No. 16 gauge is the smallest conductor 
advised, a nd excellent results a re obtained 
with he:wy ignition cable. In such cases, 
t he increased diameter of t he stranded 
conductor gives a greater prescrHed a rea 
t h (L!I a solid wire , a ud as it is the super­
ficial area rather than the cross-sectional 
area which rules ill high fre'luency work, 
the lamp cord or ignition cable gives 
stronger signa ls and II much higher d egree 
of selectivity. 

To Get More Selecth'it y 
A DOIT IONAl select iv ity may be had 

by applying the wave trap idea t o the 
loop; that is, by installing an absorption 
circuit within the main turns. From six 
to t en IUTliS of wire a re wou nd just withil\ 
the outer turns of the main loop, a nd the 
ends of this inner coil a rc conrrected t o 
the t er minals of a 23 plate vern ier con­
denser. lIy ad just ing this condenscr we 
ca n effcctively short circuit any undes ired 
waves, thus reducin!:,t he lead on the mai" 
tuning u nits and red ucing interference. 
Thi!t add s one more control, it is true: but 
it frc'lu ent ly becomes necessa ry under 
cert a in condit ions. 

\vhen an outdoor aerial is used, it is 
of course I\ecessa ry to groul\d t he lower 
end of the pri ma ry, a nd a lso t he (-/\ ) 
connection . Even with a 10(1) it ma y a lSQ 
ue necessary to groU!Hl the (-A) under 
certain corulitions when the loop may he 
acti ng bot h as a loop and as an ant enna 
a t t he sa me time. When the set d ocs 
nothing but squeal wit hout a mplifying the 
inco ming sigmlls it is a good p lan to 

( Tltrn IQ >lrxl pa~e) 
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ground the (-A) as an experiment, and 
t he same is true when body capacity is 
much in evidl!nce or when the sl!! is not 
properly sl!lective. 

~Iuch of the tTouble experienced with 
body capacity or from weakened signa ls 
due to fecd-ba cks between stages, can be 
avoided by grounding the metal shells of 
the radio frequency transforml!rs, or by 
connecting the metal casings to the (-Al 
line, which is much the same th ing. This 
is not an invariable remedy with all trans­
formers, but it is frequently of !.'Teat 
assistance. 

Shielding t he Set 

Ordinarily, shielding the intl!rior of a 
radio receiver is not to be recommended, 
owing to the losses that may be intro­
duced, but in the super-heterodyne it is 
fre(luent ly necess."l.ry to reduce body 
capacity and to increase the selectivity. 
Every wire and every coil inside the cabi­
net acts as a small untuned antenna in 
picking up stray waves unless shielded by 
a complete enclosure of grounded metal 
plates, and where there is much local in­
terference we cannot attain perfect 
selectivity un less we ground the local 
waves before they induce uncontrollable 
currents in the wiring and coils. T his 
means grounded metal shields on the 
front, back and ends of the cabinet when 
there are many nearby broadcasti ng sta­
tions. 

Grounded metal shields are a lso often 
necessary between t he oscillator tube and 
the first radio frequency tube to prevent 
direct feed-backs between the plates of 
the tubes. However, it is best to avoid 
this by changing the arrangement of the 
tubes where possible, but in certain cases 
the shield is the on ly solution. Grounded 
s hields, forming partitions between t he 
\'arious tubes of the radio frequency 
~tages are sometimes of advantage, but 
in 11I0st cases had better be omitted. At 
this point the shields absorb an unusual 
amount of energy, and unless body ca­
pacity is much in evidence it is better to 
allow a s mall feed-back to take place 
rather than to suITer losses in the stages. 

FOR the maximum results with the 
sliper-heterodyne we must use storage 

battery tubes for all stages, the C·JO IA or 
the UV-20IA being the best for this pur­
pose. Dry cell tubes do not provide much 
energy, particu larly in t he audio fre­
quency stages , and while such tubl!sas the 
UV-I99 or the C·299 may gi ve fairly good 
results in a circuit designed for them, yet 
the 0.25 ampere tubes give much the 
greater amplification. At present it is 
considered the best practice to dispense 
with the soft gas filled detector tubes 
(UV-200 or C-JOO) owing to the great 
amOunt of "A" battery current taken, and 
also for the reason that the soft detectors 
must be worked wit h a positive bias on 
thei r grids, thus causi ng an excessive 
demand on the "0" battery. 

1\l any heterodyne circuits have fallen 
down on t he job simply for the reason 
that their owners did not appreciate the 
fact i hat all t ubes are not uniform, and 
that certain tubes ou t of a lot are better 
oscillators than others. In fact , the lack 
of uniformity in the characterist ics of the 
tubes has been one of t he greatest troubles 
experienced in the heterodyne circuit. It 
is only by changing t he rela ti ve posi t ions 
of the tubes in the sockets t hat we can de· 
termine wh ich is t he best oscillator o f the 
lot and which tubes are the best in the 
radio stagcs. There will be fou nd one 
combination at which the best resul ts are 

Western Electric amplifiers are wonder· 
fu l oscillators and audio amplifiers , but 
they ta ke so much "A" battery and "0" 
battery current that their use is p rac t ic­
ally prohibit ive in the ordinary sci, and 
we may as well put t h is idea out of mind 
at t he beginning. 

When all eight tubes a re of t he ha rd 
ampl ifier type (UV-201A) we can use a 
high plate voltage on all of the t ubes. In 
everyday p ract ice it is the custom to use 
45 volts on the plates of the detectors a nd 
90 volts with the amplifiers, radio fre ­
q uency, and audio frequency tubes a li ke. 
T his gives excellent results so far as re­
ception is concerned, but leads to an ex­
cessive demand for " U" battery current. 
A better arrangement is to use 45 volts on 
the plates o f the detector and radio fre · 
quency a mplifiers with 9 volts on the 
oscillator and audio frequ ency tubes. T he 
radio frequency amplification is nearly as 
great at 45 volts as at 90 volts and much 
less plate current is used. \Vben we have 
eight tubes in a circuit, the " B" battery 
problem bccomes a very importa nt factor 
in the operating expense and we must 
therefore observe every precaut ion which 
will red uce the deman d on these batteries. 

An in(lependent rheostat for each t ube 
is not desirable , al thouifh we frequently 
see this arrangement specifi ed On hookup 

(Contiltued 011 page 72) 

obtained, and in ma ny cases, one part ic- f;:;;;;;~~=~------~~-l 
ular tube in the oscillator circuit will give 
twice the volume and ra nge as certain of 
the other tubes. Before condemning a 
hookup, t ry a complete transposition of 
the tubes. 

BEFORE we attain ou r ideal in the 
heterodyne we must be able to ob tai n 

matched tuhes from the dealer or else 
lay in a sufficient surplus from which to 
make a choice. Special oscillator t ubes 
should be marketed which have proved by 
test that they are specially fitte d for this 
service, thus relieving the buyer of t he 
necessity of sort ing out tubes and of 
purchasing more tubes than are 
actually required Of course, the 
five-watt tubes (UV-202l and the 

1\ rear v iew o f a novel neutrodyne recei ver constructed by a well known Eastcrn amateur radio builder, whicn shows some 
unusual fea ts o f engineering skill. Note the method of o fT-sctting magnetic coupling between the ncutroformcrs, and the simp­
lified a rrangement of the receIver as a whole. The panel is sh1e1ded carefully from s tray cap;Jcity cHect,<; , which may bc in­
troduced while opera tmg. 
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The March of Radio • Other Lands Ln 

How John Bull IS 

PAYING THE 
RADIO PIPER 
By FREDERICK SM ITH 

E NGLAND is several strides ahead 
of other European countries in 
the d evelopment of the broad­

casting art. The enthusia stic radio fan 
in London will tell you that the British 
Isles wi ll soon become leaders of the 
wor ld in home radio ac tivities. I n fac t, 
some Englishmen told me that they 
believed English broadcasting methods 
and organization were even now superior 
to those of the United States. 

Yet, there arc only sixt een broadcast­
ing stat ions throughout the llritish 
Isles. Some arc scarcely started and 
others arc still to establish continuous 
operation. \Vhen we remember that 
New York City a lone has sixteen act ive 
and powerful stations, it makes one stop 
to question the English radio man who 
talks of the advance made by the mai!:i­
cians of the microphone in the land of 
J ohn Bull. 

When you begi n to ask questions, 
you get interesting informa tion. First , 
broa dcasting in the llritish Islcs is con­
trolled by the British Broadcasting Com­
pany. No broadcasting is permitted 
by independents. This arrangement has 
been t ermed a monoply, but the B. B. C. 
den ies the charge, basing its denial on 
the argument that a ny radio manu­
facturer may become a member of the 
broadcasting company 
by taking up a share of 
its stock at one pound 
a share. After becoming 
a company stockholder, 
t he radio manufacturer 
has t he privilege of 
assisting in the operat ion 
and development of the 
broadcasting system in 
the British Isles. 

THE number of sta­
tions operated by 

t he B. B.C. is rigidly re­
stricted by t he Post­
master·General. With 
their love of abbrevia­
tions, the English eall 
him the "P. G." 

far as is possible, the sale of foreign­
made radio goods in the Isles. That, 
presumably, helps the manufacturing 
members of the B. B. C, by giv ing them 
a lmost absolute protect ion against com­
pctltion of import cd merchandise. 
\Vhelher such a restriction on the full 
and free use of radio equipment is a wise 
11rogram in the long run is a question 
that time will an swer. 

A license to the British Broadcast ing 
Company was issued on the 18th of 
J anuary, 1923. It will be observed that 
radio in the United Stat es had been in 
full stride for o ne year when the license 
was granted in England. 

American ratlio followers, whether 
interes t ed in radio as a trad e or an as 
art, will find the kernel of the English 
broadcastin g situation in the following 
jlTovision s of the scheme adopted: 

"(a) A Company (called the Brit­
ish Broadcasting Company) to be 
formctl among British manufacturers 
of wireless apparatus. Any such 
manufacturer to be entitled to join 
the Company on subscribing for one 
or more one pounu s hares a nd on 
payin g a d eposit of SO pounds and 
entering into an agreement in the 
form approved by the Postmaster­
General. 

" (b) The Company to establish 
eight broadcasting stations and to 
provide a regular service to the 
reasonable satisfact ion of the Post­
master-General. The Compa ny to 
pay a royal t y o f SO pounds per 
a nnum in respect of each st at ion. 

" (0::) The Post office to issue broad­
cast receiving licenses at a fcc of 10 
shillings (about 52 .25) a year con­
taining a condition that the sets 
used and certain parts (viz. , valves, 
val ve amplifiers. head t elephones 
and loud spea kers), must bear a 
sta ndard mark- ·B. B. C.-Type 
approved by the Postmaster-Gen­
eral.' 

" (d) The Post Office to pay the 
Company a s um equal to one· half 
the license fees received in resp ect 
of broa dcast a nd experimental re­
ceiving licenses. 

"(e) T he sets sold by members of 
the company, as a condition of bear­
ing the ·B. B. C: ma rk, to be Brit­
ish made; to carry a payment to 
the company in accorda nce with a 
tariff approved by the Postmaster­
General, a nd to require the Post­
master-Gen eral's approval of the 
type o f set, such approval being 
confined to securing t hat the appar­
atus would not be likely to cause 
radiation from the r eceiving aerial. 
The tariIT pay ments on app.l. ra tus, 
whic h were required by the Post­
master-General, could, i n certain 
circumstances, be reduced by him 
afte r consultation with the Compa ny. 

"(f) No adve rtising or paid ma t­
ter to be broadcast and only s uch 
news as is obta ined from news 
agencies approved by the Post­
master·General. 

"(g) The Company not to pay 
d ividends at a higher rate t han 
7 1·2 per cent per annum. 

"(h) All. undertaking to be given 
tha t requisite capita l 
would be subscribed , 
t ha t the ser vice would 
he co ntinued through­
out the period of the 
license, and that any 
deficit would be met. 
S ix firms undertook 
t hese responsib ilities 
a nd were given the 
right each to nomina t e 
a dir ec tor, two ad­
ditio nal directors be­
ing nominated by the 
rClIlaUling fi rms who 
might t a ke up sharcs, 
and an independent 
cha irma n being ap­
pointed by the six 
firms." 

B. B. C. and P_ G. 
work hand in hand. B. 
B. C . pays P. G. a fee 
of fifty pounds per an­
num for each station . 
Thegovernmentthen un­
"~r~akes to prevent, so 

C. A. Lewis, shown above in a restful moment, is the "bedtime story 
man" of England. H e is known to thousands of children for his typically 
British way of telling ston es. His popularity, h owever, docs not ap­
proach that which is elljoycd by similar ('nt ertal!l(!r~ in Aplerica, 

Under the foregoing 
cond itio ns broadcasting 
and broadcast recep­
tion were undertaken 
So me change s ha ve 
been made as to de­
t ails, but as a whole 
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Engl and I S fast r ealizing the i mportance of radio In modern education . Special classes have been (ormed in several public 
schools, where c rystal sets h ave been introduced for the y oung p upils. The photograph above shows a group of grade school 
students being introduced t o the intricacies of radio recept ion at onc of the London schools. The radio idea is fast spread ing 
throughout the .British h ies, it is said. 

the English arc worki.llg along all the 
basis outlined. 

I PAID two visits to the British Broad ­
casting Compa ny's main offices in 

London a nd the American rad io fa n 
will appreciate with wha t interest I 
sought to learn how radio was prosperi ng 
under restrictions which to Americans 
a rc little less tha n a mazi ng. 

I found the officials of the B. B. C. 
cordial, courteous, alert and intensely 
en t:' ds iastic. When the y told me 
of L::ngli sh radio success and named 
their s ix teen stations I rememhcred 
tha t Americans a bro:ld a re oft en regarded 
as braggarts; so I refr :l ined from men­
t ioning the fact t hat in our country we 
have upwa rds of 600 broadcast ing sta­
tion s. 

nut it was not necessary to ten my 
Engli sh fri ends a bout o ur great nu mber 
o f stat ions . They kne w it. T hey had 
t ha t very fact in mi nd when they made 
th e assertion that t hey though t their 
b ro:ldcasting system was preferable to 
o urs. They preferred their own syste l11 
for the reason (as they presented it) 
t ha t the Ameri<::ans had so cuan y station s 
t here was confusio n a nd tro ubl e. They 
a lso refer red to the freedom with whic h 
America ns were permitted to choose 
sets of a ny ma ke or t ype a nd they did 
not ilppea r to approve of this liber ty. 

Of co urse, th e licen sing of receiv ing 
sets is necessary in order to ma ke sure 
lhat the radio fa n is not llsing a n Amer_ 

ican or other foreign set or equipment. 
As a matter of fact, the government 
has seen fit to revoke its rule aga inst 
usc of {oreign receivers and apparatus; 
but this means li ttle, as there is a sort 
of gentlemen 's agreement throughollt 
the British Isles that only Bri tish equ ip­
ment wi ll be used. 

Frankly, I was disappoint ed at not 
findin g some of o ur excellent radio equ ip­
ment on sale in cities li ke London. I 
believe it would do the cause of English 
radio a substantial !:Qod if the restric­
t ions were broken dow n a nd the fans 
were permitted to Ill.'\ke use of whatever 
material best su ited their fancy Qr their 
Ilurse. 

It seems to me that England is ma king 
the mistake that Gl:!rm.any made; that 
is in trying to mak e a protected industry 
of a t rade t hat is univer5al in a ll of its 
main appeals. I am of the opinion that 
we have in t\merica about all the govern­
ment assistant:c we need in prOllloting 
the industry here. \Vhat is needed in t he 
United Sta tes, above all else, is a n 
awa ke ning of Congress to an appreda­
tion of the need for proper financing of 
the delJartme nt s which arc trying to 
guide radio to even greater prosperity 
and popularity t han it enjoys today. 

O'-:R: broadcasters do not have to 
Jom a company in order to get a 

license to build and opera te a station. 
Our broadcast liste ners do not have to 
pa y a license fee in Order to operate 
their recei ving sets. Th is is truly a 

land of the free so far as radio is con­
cerned . 

T here is a n inter na tional clement 
in radio transmission and recept ion that 
makes En gli sh radio 11I0re attractive 
and pict uresque than ou r own. Various 
peoples, speaking various languages, 
s t ruggle with the English that is broad 
cast from E ngland and English fa ns 
wrestle with the strange tongues that 
spea k to them frol1l the con tinent. 

A letter received by one of t he " uncles" 
of 21.0, the main Londo n station of the 
British Broadcasting Compa ny, illus' 
trates the point. The letter was writ ten 
by a litt le Spanish girl. It was addressed 
to "Caractacus" whose leal na me is 
C. A. Lewis, and who entertai ns the 
children with stories by way of rad io. 
The letter fo llows: 

"Dear Uncle Cra kt ykuss-I aln 
staying in Londres con my au ntie, 
and I am leven yeers of old , but my 
fami lia a re in Madrid, where I live. 
I \ike In gland, but the su n is not to 
shine andthe coldcomesmuch. I have 
listened o n the wires, and I like YOll 
very, very much and the other gen­
tie mans too. Arc YOll pretty? 
Your voice is. 1 can nearly spi ke 
Inglish well. Have you sccn a bull 
fit e. I not have, but wen I am o ld 
I will, I send you much kiss. Adois 
con muchos abrazos, su a miga . 

Carmenci ta Lopez y. Fernandez. 
A lattr art icle in RA DfO AGE will 

t ell of broadcasting in Belgium, whern 
thete is but o ne stat ion. 
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Answering the Demand for 

A SELECTIVE CIRCUIT 
K THE sciencc of radio progre!lllC!i, 

the cry for selectivity in receiving 
scts becomes louder and louder 

each day. BringinR" in the d istant sta­
rions is a comparatively easy matt er 
with some of the receiving sets in use 
today, but try to do it with three or four 
local stations thundcring away and s«: 
what the results are. 

On a good cold night, with the air clear 
a nd the local stations quiet, it is no trick 
to pick up t he distant stations with almost 
any kind o f a good tuning unit, ~1l1 the 
crying ne<:d of the prc!K:nt is ~I r !!l .ei"er 
that will reach out and gct thc Ul when 
the locals are a ll bu sy and pa!l!i through 
them without int erference. S uch rcccp­
tioll would be ideal and 11 0 doubt the 
time will come in thc near futu re when 
i t will not only be ponible, but receivcrs 
of this t ype will be vcry common. 

Looking back to a few short ye3rs ago, 
a fan who w;os fortunate enough to hear 
California stations on ;"In exceptionally 
good night for reception, would hardly 
dare to men t ion it to his friend s for fea r 
of being laughed at. Today if he does 
not show these sta tions on his log, the 
laugh is on him. 

By FRANK D. PEARNE 
S O MUCH for t he rapid de\'elopment 

of th is fasc inating science 10 date, 
but what may we expcC\ in t he near 
future? Distance now being an accom­
plished fact, thc next !K:rious subject is 
select ivi ty and the elimination of stalic 
interference . J ust as distance was 
annihilated, so will be the interference 
of undesired stations and stat ic. 

There a rc many sets now on thc market 
which show great selectivity, proving 
that we are moving in the ri ght direction. 
Another very important improvement 
will be a sct which is ent irely controlled 
by one dia l. Some of the good select;ve 
receivers now in usc are capable of "ery 
sharp tuning, making it possiblc to get 
distant stations through considerable 
interference; but they usually have 50 

many con t rols that it takes some time to 
get the proper adjustment. The set 
shown in the accompanying rJ rawing1l 
is of foreign origin" being u lICd quite 
extensively in Aust ralia. While the 
desirable points before mentioned have 
not all been realized, its sdecth'e char­
acteristics arc such that it rates muc h 
higher in this respect than the ordinary 

three circuit regenerath-e sct so com­
mon ly LllIC:d in this country. It al!ill has 
the advantage of greater signal strength. 

Cons truc tion of Parts 
II will be noted that the primary 

inductancc conSIsts of the stator winding 
of a varia-coupler, with the secondary 
wound upon it s rotcr. Very few of the 
coupler3 now on the ma rket will be found 
to have the req uired number of turns, 
and for this reason it is suggested that 
thc coupler purchased for this set be 
onc wh ich has a long tube for the pri­
mary windi ng. To ma ke room for the 
"pecia l winding, th is tube should be 
about !i,'c inches long, but if one of this 
length ca nnot be obtained a shorter 
onc will do. This wi ll mcan that the 
!li1-e of the wire spccifled ,I'ill have to 
be red uced so that one hundred turns 
ma y be wound on il. Th is coil to be 
correct should contain 100 turns of No. 
22 double silk insulated copper wire, 
but if a shorter tube is uscd it may be 
wound with the ~me nu m ber of turns 
of No. 24 wirc, although this wi ll incrcallC 
the resiSlanc(' !IOmewhat. 

In constrllctinfi..'he~ parts, elimi nate 
a ll gUC!iSwork for " lfiC1-(:ncy. 

( :J'um 10 nul pogc) 

An isomc/td, projection of Ine .fe/cctive receiver described by Mr. Pcarne in tile accompanying artic/c. This $lr.clcil is scnemat ically 
diafrom!d in Figure 2. and may be tlsed as a u"-ring plan if Figu fc 2 puz.zJ.es. Tile var /omeler joS lei back sUgnlly so tne grid 'oi / 
wi! dear tne condcrucr. 
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OF COURSE, the original winding o f 
th e coupler is Illkcn off :H1d at the 

beginning of the fl ew winding, the Slart· 
ing end of the wire is ancho red in the 
S.1tnC manner as that which was rc mored. 
T:ips are brought out at the 5th, 9th, 
12th, 15th, 19t h, 
24th, 28th, 32nd, 
47th, 53rd, 58th, 
68th, i8th, 88th, 
and at the final 
end of the winding 
which is the IOOth 
turn. These taps 
afC made by I wist­
illg a loop in the 
wire at the p roper 
turn, leaving them 
about6incheslong. 

These turn s 
should be twis ted 
up tightly aga inst 
the tube, so that 
t he winding mar 
be drawn u p tight 
e nough to hold its 
position. Th e final 
c nd of th e wire is 

A L'V}\\"S remember, however, that 
the resistance shou ld always be 

kept as low as possible and the smaller 
the wire, the higher will be the r e~i st ance. 
In winding the rotor, the two coi ls must 
form one continuous windin g, and it will 

":~e Magazine of lite Hour 

vario llleter. T he SCt wi ll function no 
matter which direct ion the winding 
takes. blu it will work bet ter if the coil 
and va rio meter windings arc opposed. 
Th is should be carefu lly studied to 
deci de which side of the variometer it is 

• 

to be mounted on 
and t hen calculate 
the di rect ion of 
winding accord­
ing ly. The actual 
mounting of the 
tube to t he side 
of the variometer 
may be accom­
complished in s('v­
eral ways . the best 
being to cut out a 
ring from a p iece 
of wood one-fou r th 

anchored to the 
tube in the same 
manner a s that of 
the s tarli ng e nd. 
One thing to be 

Figure Z. , \ schematic skl'"h diagram of Ihe ,ire!lil , i/lu.llrating till' priruiple of the 
circuit. N olier IIII' peculiar po.lilion of the phone$ and B ballery in Ihe circuit. \\'1hile a 
UV 200 Or C 300 tube is indicated, any of Ihe siandard dry cell tubN may be used with 
('qual rClulls. 

of an i nch thick, 
the outside di­
amete r being j us t 
large enough to 
fit in the lube 
a nd t he in side 
diamete r l arge 
enough to al low 
t he rotor to pass 
through it . T his 
ring is glued (not 
tacked) to the 

c;H('fu li y watched d u ring the windi ng is to 
see that in twi5li ng the loops used for 
laps that the in sulation is not impaired 
so that a shon circuit ""ill occur bet ween 
the base of the tap and t he adjacent turn. 
This is the reason for usi ng double 
insulated wire. 

The great number of taps used. while 
perhaps a litt le inconve nie nt in the 
construct ion, wil l give a very dose va ria­
tion in the a ntenna adjus tment on t he 
short waves, and will also gh'e a good 
vllriat io n on the longer o nes. If it is 
found that a closer adjust me lL t is re­
quire.1 for the short waves, it can easily 
be supplied by connecting a varia hie 
condenser belllccn the sll'i ~c h levcr and 
the ground. For gi ving a better :.djust ­
men! for the long wa ves, it Coin be co n­
nected across the two out 5i<le terminals 
of the coil. This llIa y sc('m Ilke "splitting 
hairs" to some of the fOlU 5, but III.' must 
bea r in llIind the fac t that wc are build­
ing a good set which is to accomp lish 
so mething more than t h ~ o rdinary a nd 
therefore too much attention ca nnot bc 
paid to details. 

A switch may bc arrang .. '<1 to makc it 
pOMible to s witch thc connections of the 
conde nser inlO the grou nd circuit or 
across the out side termina ls a s desired. 
The rotor ba ll of the coupler will a lso 
have to be re wound, a s it will onl y be a 
miracle if one having the correct number 
of turns is found. There shou ld be 
about 3-·1 o f a n inch winding space on 
e<lch side of the ball to acco mmodate 
the. winding. The correc t winding sho uld 
be 25 turn s of No. 22 double silk i n ~ u­

laled wire on each side. If the windi ng 
space is too s ma ll for this number of 
turns, the size of the wire a nd not the 
number of turn s should be reduced. 
This can probably be done wilh No. 24, 
or :-"0. 26 wire. 

be found that the winding will have to 
be done from the ou tside edge of lhe ball , 
up t he sloping sides toward the centl' r. 
This will mean that in order that the 
two coils s hall furnish a cont inuous 
winding in one direct ion when complet ed, 
the winding, b .. 'Ca use it must be done 
from t he ontside toward the center, wi ll 
be in the opposite direction. The two 
coils are to be connected together in 
the center. 

If thesc coil s oppose each other, the 
set will not work. and it is suggested 
that one inVl'stigate th e winding o f the 
rotor before the wirc is s tripped fro m it. 

In selecti ng the vnriollieter, the or­
dinary woodell type wi ll best serve the 
purpose because the ext ra inductance is 
to be mounted on o ne side o f it in s llch 
a ma nner that the rotor ball wi ll par. 
t ia lly enter it a nd the (oil ca n be much 
easier fa~tenecl to the wooc1cn t ype than 
to a ny o f the sta nda rd ba keli te vario­
met ers. 

Selec t a variometer which is wound 
with Xo. 22 \\'ire. Oth ers will work, 
but we want to keep all Windings as dose 
to the oril:inal specifications as possible. 
Thi s specia l inductance is a coil wound 
upon a cardboard or bakelite tu be 5 
inches long and 3 1·2 inches in diameter. 
A space of 1-2 inch should be allowed 
on the end of the tu be before the winding 
hegins to make allowance for mou ll tin g 
it on the side of the vario meter. T his 
coil i~ a lso wound with No. 22 double 
silk insulated wire and co nta ins 70 turns. 
Taps a rc brought out every 10th turn, 
which wi ll give t he coil t wo e nds a nd six 
taps. f\n chor these ends by means of 
twO sma ll holes p unched or drilled 
thrOllgh t he tube, about 1-4 of an inch 
apa rt and in line with the winding. 

Specia l a tte ntion m ust be paid to the 
di rection of the winding, as it must be 
in the o pposite direction to that of lhe 

side of t he vari­
ometer and t h e tube glued to it. 

The use of tacks is bad , because they 
may pass through the side of the vari­
ollletcr and short -circuit some of the turns. 
The r ing may be easily cut out wit h a 
jig saw, or if o ne ducs not wish to go to 
this trouble, t he. tube may be fa stened 
in place by mea ns of sca ling wax; bnt 
this is nOt recommended if one expects 
to move the set aronnd from p lace to 
place. T h is method of coupling the 
grifl and p late c irc uit s has not been 
adopted in this country, proba bl y for 
th e reason that it has not been known . 
But it certainl y adds much to the value 
of the set. The connect ions of the phone 
and pla te batter~' circu its are pecul iar 
a nd one might think at fi rs t t hat some­
t hillg is wrong with the d rawing, bllt 
t hey must be foll owed out to the letter. 
Th e phones arc to be connected between 
the negative filalil ent nnd the negat ive 
plate hattery termina ls. It is s uggested 
that the 23 plate cOrlllenser be of the low 
loss t ype, as we arc working for efficiency 
and every little p reventio n against loss 
wi ll help in the final results. 

Fol1 owln ~ th e C ircuit 

\\'it.hout lhe refinement s mentioned 
before, s uch as t he switching arrange­
ment for the extra condenser, t he circ uit 
may be tweed as follows: from the aerial 
binding pon to the top t urn of the varia­
coupler st ator and through the swit ( h 
and contacts to the ground. One end o f 
the rotor is co nnected to one terminal 
of the inducta nce which is attached to 
the varionte ter and the other end of t his 
inducta nce is connected through the 
grid condenser to the grid b inding post 
on the socket . The six taps from this 
coil are con nected to six switch contacts. 

The switc h l e\~r, which makes con ­
tact with these taps, is connected to 

(Tllm h [mg~ 68) 
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Getting Distortionless Reception 
I T IS indeed very interest­

ing to obser ve how, as 
t he months pass by, the 

attention of the entire radio 
public drifts from one thing to 

A PERFECT AMPLIFIER 
FOR AUDIO FREQUENCY \,(,ORI< 

An amplifier always includes 
a vacnu m tube, for it is the 
tube itself that docs the a m­
p li fying, \Ve Illus t have some 

another in t he matter of raelio reception. 
Not so long ago, I remember a very 
large proportion of the radio population 
were Satisfied with their little crystal 
receivers. 

Suddenly the bulb came into promi­
nence. The vacuum tu!.>e was in ei'is­
tence all t his time, but the radio p u blic 
had not yet reached the tube stage. 
\Vhen this time came, they were satisfied 
with the single tube set which gave t he m 
several times the signal possibilities of the 
crystal set. Then followed various 
stages of evolution, bringing the one a nd 
two stage audio frequency amplifier, 
the stage in which the wave t rap was 
employed for securing selectivity, t hat 
in which radio freq uency stages were 
used for securi ng selec ti vi t y, and so on. 
From the poi nt of view of selcctive re<:ep­
tion, we are at present in the super. 
heterodyne st age. The promising thing 
about t his shifting of attention is that it is 
progressive; t he attention of the radio 
public shifts always to the better things. 

The Quality of reception docs not 
depend ent irely on the receiver , of course. 
lf the broadcast transmilling station 
does not send out perfect material the 
best receiving set will not mnke the 
qual ity perfect. But as t hey have 
developed today, broa(kast transmitting 
stations are considerably beller t han 
most receivers. The really good broad­
cast stat ions transmit very excellent 
material. It therefore remains wi l h the 
receiver to reproduce this good quality 
transmission into good q uali ty reception. 

And to date the weak poin t in the 
radio receiver has been the audio fre­
quency ampli fier. \Vhile tran sformer 
coupled amplifiers give quite good re­
sults, t hey are not perfe<:t. They have 
the very big advantage that t hey give 
considerahly Illore amplification t han 
any other type of amplifier. But for 
those fastidiou s people who really desire 
Ji&lorlionles.s reception, another type of 
.amplifier must be employed, for iron core 
transformers inherentlY have a d istortin g 
tendency, even though it Illay not be 
very great. 

An Unusual Article 

By L. R. Felder 

AS a resu lt, the reSis t ance coupled 
amplifier is beginning to come into 

favor. The resistance coupled amplifier 
is no new inven tion, though there may 
be some who would exploit it as such. 
Those who have l)CCn in the radio game 
for some years bac k know t hat rt:sis tance 
coupled amplification was in nst: during 
the war as muio frequency amplifie rs 
a t long wave lengths. It is now coming 
into its o wn ns an a udio fr e{IUency am­
plificr and the principles underlying its 
operntion are exactly the same as those 

Above is a new type of resistance 
coupled ampl ifier t hat per mits operation 
on low "B" battery voltage. It has just 
b een perfec t ed by J. W. Marshall of 
Philadelphia. Note the diode tubes 
which arc used as resistanccs. 

u nderlying the operation of the rad io 
frequency amplifier. 

T he resista nce coupled amplifier is 
t he per/ee' amplifier; t ha t is , when t he 
amplifier is properly d esigned a nd built. 
It will be instructive 10 rt:vicw uriefly 
the principles of the resis t ance coupled 
amplifier to see why it is the perfect 
amplifier. after which the d esign con­
SlantS of a suit able type of resis tanet: 
ampli fie r will be given. 

VOLTAGE 

FI&,l 

unit across which o ur ampli­
fied voltage appears and which transmit s 
t his amplified voltage 10 the succeed · 
ing tube or t o the p hones or loud­
spcaker . This unit is called lhe coupling 
unit. Thus in Figure 1 we have the 
very familiar circ uit of the one stage 
nudio frequency trn nsformer amplifier . 
The vac uum tube amplifies the volta ge 
which is impressed on it s grid. T his 
amplified volta~e appears across the 
transformer primary alld secondary and 
is transmiued to. til e ~ \l cce<:ding tuue or 
loud speaker by the t ransformer sc<:on· 
dary. 

In the same way a r e~istance coupled 
a!uplifier em ploys a coupling unit, only 
in this case the co uplin g uni t is a resis_ 
tance instead of a tran sform er. In Fig. 
2 we show a vacuum tube wit h a simple 
r esist ance R in its plate circ uit. Sup­
pose nn nudio fre{lu ency voltage is ap­
plied to the grid o f the lube. The tu be 
will amplify this voltage loccausc of i ts 
amplifying properties. and this amplified 
voltage will be d eveloped wit hin the t ube 
itself. But we are not interestt:d in t he 
voltage in side of the tube ; we arc inter­
ested in securing this voltage ou tside of 
the tube where we can u~e il. If t he 
plat e were open circuited, we wou ld have 
not h'lIg to draw our voltage from . There 
is a voltage d eveloped in the armature 
but there is nothing in the genera tor cir­
cuit across which a voltage is sc<:ured. 
If a resistance is placed in the gcnerator 
and the circuit is dosed, a current wi ll 
flow through it and there will be a vol t · 
age drop across it which may be used. 

However, we arc not merely int erested 
in securing a voltage across this plate 
cou plin g resist allce : we arc "rimatlly 
interest ed in sc<:uring a maximum am­
plified voltage across it, so tha t ou r 
signal will be loudest. The magnitude 
of voltage sc<:ured ac ross R of Fig. 2 
depe nds upon the valu e of this resistance 
e011l1>arell 10 the tube resis ta nce. The 
reason for this will be apparent frollllhis 
simple analogy of the direct current 
generator of Fig. 3, in which is shown a 
generator aud a resi~ tnnce in series with 
it. Suppose t his r c~ i sta nce is ext remely 
small; let us say a short ci rcuit on the 

R 
'-0 Pof"lPLIf"tt:K. 

TUBE H') 

S\JCtE.E01JJ~ )l\:.1"' 

Figure 1. Showing the respl"Ctive amplifying componcnl& 0/ a &Iandard cascade tran&/ormu couplcd amplifying circuit a& com­
pared with the resistance coupled type of Figurl' 2. The re&istance R in P',gure 2 sub&tilut.'s f or the prllJlory and secondary windings 
of the audio transformer shown in the fir st illtM/ralion. 
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!;cneriltor. Since the cl( tcrnal resis t a nCe 
is a s hort circuit, there can he no voltage 
drop acron it , beca use all of the voltage 
drop is taken up by the resistance of 
the ge nera tor. Thus there a ppears no 
voltage ouuide o f the generator. This 
conclusion is well known by al l. Now 
suppose thM the C1<tcrnal resistance o f 
the generator circuit is just smaller than 
the generator resistance itself. The n 
the ellt ire voltage developed by the 
gf'nem tor is divided between t he genera.· 
tor resistance a nd t he Cltternal resistance, 
a nd since the ex terna l res ista nce is less 
tha n the gener:lIor resistance, it requires 
a sma ller voltage across it 10 drive the 
give n current through t he circuit. Thus 
we wi ll have voh age developed aCTon 
the externa l resistance, but it will be 
s ml1 l1. Now suppose fin a ll y that the 
esterna l re~ist :H.ce is v~ry much greater 
than t he gcnC'rator resista nce. The 
generated voltage has to divide it self 
be tween the ~e-nCTa tor rC!listance and 
e" ternal resistance. Dut since t he t',,­
terna ! resistance is so very much grea ter 
th ;'l n t he ge nerator resistance most o f 
Ihe volt:!ge will appear across the ex­
ternal resistance a nd only a sm;'l ll part 
\\'i ll be arross the generator resista nce. 
Thus mOli t of the generated "olt age 
appears now ouuide o f the gcnertllor 
whe re it ca n be used. 

Th e Resis tance Amplifier 

EXACTLY the same princi ple applies 
to tl,e resi~lance coupled amplifier. 

The grid vohage is amplified inside o f 
t he tube and th e amplified voltage in · 
side of the lu be sends a curren t throu gh 
the tu be a nd pla te resistance R, Fig. 
2. If It is small compared to the tube 
resistance, most o f the a mplified volt age 
wi ll bc consumed in side of t he tuhe 
itself and very li ttle wi ll appe.1r outside 
where we can usc it for working a loud 
speaker . like the genera tor, although 
there is a voltage generated or developed 
inside of the tube, we are nnt able to 
a vai l ou rselves of it because our circuit 
is not right. If R is made very much 
higher than the t ube resist:l nce, however, 
only a very small par t o f the voltage 
developed inside o f the tube will be 
co n§umoo by t he tube itsel f, for most 
o f it is required to drive c urrent t hrough 
t he must higher external resis ta nce It , 
and thus the a mplified voltage is availab le 
across the resistance R. Thus the fin t 
importan t pri nciple in the design of a 
resistance coupled amplifier is thnt the 
extern:ll coupling resistance must be 
very grea t compared to the in lerna l 
resistllnce of the tube. In practice a 
value fOf R is chosen which is abou t 5 
times th:lI of the tube resistance. 

Now, what is t here about t he resis· 
tance amlllifier which ma kes it such a 
perfect amplifier? Suppose. the resis­
tance It is 100,000 ohms. It s re$istance 
..... ill be 100,000 ohms whether we measu re 
it at 10 C)'cles or 10,000 cycles. The 
tube resina nce is the same whether we 
meilsun;: it at 10 c ycles or 10,000 cycles, 
assuming a given pla te a nd grid voltage 
and fi bmen! current. No malter what 
the frequency is which we are a mplify­
ing, wlwther it is the low nules of a b.IIS 
or lhe high ones of a coloratura 5"I)rano, 
l he resistances rem:tin the s •• ",e, a nd 

therefore the amplilica t ion remai ns the 
same. Thus the resistance ampli fi es a ll 
frequencies a li ke. 

The plate resistances R a re the coupl ing 
resistances across which the amplified 
voltages appear and wh ic h transfer these 
voltages to the succeeding tubes. As 
expl:li ned hefore, t hese resistances must 
be high comp:lred to Ihe tube resistance. 
T he voltage which appears across these 
resis tnnces is applied to the grid of the 
followin g amplifier tube throu gh a stop­
ping condenser. Thi5 stopping conden­
ser scr\1::s the purpose of preventing 
the positive voltage of the plate ba tle ry 
from gett ing o n the grid of t he :!mplifier 
tube. Any condenser which will s top 
t he p late battery voltage fro m gelling 
o n t he grid wil l not do. Fo r the am-

PI/2ECT 
CURREN T 
~ENER,Q?OR 

FI<>.~ 

R 

Figure 3. A limple analolY of Ihe 
principle of Ih e "'l illance coupled am­
plifier. lJy properl y applying the mosl 
efficicnl \Jaltjc of rc.si.slance acron the 
gcnua/or terminall, the grealel l currenl 
i.s effecled acrO$s R. 

ptified a udio frequency voltage which 
appears across R is applied to the follow_ 
ing grid through th e condenser C, which 
has a reactance depe nding upon the 
frequency. If the condenser is too s mall, 
it will have a very hi s:; h reactance a nd a 
large po1rt of the au. lio frequency "oitage 
will be consumed across the condensCT 
a nd wi ll not be applied 10 the grid there­
fore, thus causing a loss in a mplification. 
The condenser s hould therefore be la rge 
e nough to prevent a ny a ppre<:iab le loss 
o f audio voltage. 

The grid5 of the a mplifier lubes are 
b iased with a "C" ba n e ry through a 
grid lea k "r". The biasin g pote nt ia l has 
the effect o f producing first d is tort ion­
less amplificatio n because it enables 
working the vacuum tube o n the st raight 
portion o f its c ha racte ristic curve , a n.l, 
~ond, it helps battery economy, for 
it limits the plate c urre nt. This is 
accomplished without any loss of am­
plificat ion. 

Val ues to Co ns ider 

I N the actual construction of a two 
s tage resistance co uplet! amplifier, 

the follow in g va lues will be found to 
be the best. The vacuum tu bes now 
o btainable, such as the C· 301 A, UV l99 
a nd so o n, all have approxi ma tely 20" 
000 ohl1ls resista nce. The plate coupl. 
ing resistance should therefore be aloout 
100,000 ohms. The re~i stances come 
in standa rds values such 01 5 48,000 ohms, 
96,000 o hl11s. T he 96,000 ohm unit is 
enti rely sa tisfa ctory. The resistance 
uocs not cha nge in value and most 
important of a tl it i& q uiet a nd will not 
develop noisc as SO Ul t: o thers do. The 
stopping condenser s hould be a t least 
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microfarad, :lI1d should be capable of 
wit hstanding the full a mount o f the 
"8" battery potential. If higher values 
o f conden sers are avai lable, say 2 micra. 
farad s, they shou ld be used, as the n the 
reactive d rop across the condenser will 
be sti ll less and practically a ll of the 
a mpli r.ed vol tage will be impressed on 
the grid of the succeeding tube. The 
usual type of grid lea k employed in a ll 
rece iver construc t ion may be used here, 
and the value should be mueh greater 
than the plate coupling resist-a nee. It 
should be no t less t han 1-2 megohm. 1.2 
to I megoh m will be found satisfactory . 
As to the biasing potential on the grids, 
this depends upon the plate voltage used. 
If 110 vol t5 are used on the plates of 
the la rger tubes such as the C-J01A 7 
to 9 volts will be found necessary. In 
case sl1m!!er voltages are used the grid 
bias should be reduced proportionately. 

A resistance amplifier constructed 
a long the above lines, using the give n 
constant s, will fun ction p roperly without 
a ny trouble. Approximately the full 
a mplification of the tube will be secured. 
This is len tha n tha t secured by audio 
frequency transformer Coupled amplifiers, 
for the reason that in the latter case the 
tra nsformers the mselvcs amplify con· 
siderab ly due to their step up ratio. 
For th is reason it will be found tha t it 
will take a bout three stages of resista nce 
coupling a mplilic.-.t io n to equal the vol­
ume output of two. st.,ges of audio fre_ 
q ue ncy transformer amplification. There 
will not be a very great difference in 
cost, for two good audio tran sformers 
cost about a s much as the additional 
tube and the coupling resista nces ta. 
get her. 

In constructing a three stage or eV'Cn 
two s tage resis tance coupled a mplifier, 
the following relinement will be fou nd to 
contribute to securing good qua lity. As 
everyone know! , the loud speaker is a 
source of wea kness in every receiver. 
It is a s much responsible for distort ion 
as any ot her ele ment in radio brond­
casting. One of the things tending to 
increase Ih is distortion is the p rese nce 
of direct curre nt through the loud speaker 
magnet windin gs. The direct curre nt 
prod uces satur3tion and distortion reo 
suits. 

Inasmuch as the pla te potential o f a 
resis ta nce coupled a mplifier has to be 
applied to the plates through an ex­
tre mely h igh resista nce, it will be evi ­
dent the entire plate potential will no t 
be e ffective. It wil l be found necess."l ry 
to employ high plate baneries from 110 
volts to 150 volts in order to secure 
the desi red :1mplific.1 tion. This is be· 
cause the hi gh p la te resistance ta kes 
most of the "8" battery drop. The 
life of t he pialI' batteries will be much 
great er tha n in a ny olhe r type of set 
for t he drain 011 it will be exceedingly 
s mall. 

The Ilis.ldvant age o f using such high 
"D" b;'ltlery "o\tagLos may be overco me 
in anot her type of d istortio n less :lIn­
plif.er of whic h not so much is he.1rd: 
namely the reaClallCe coupled amplir,,· r. 
When properl y constructed this is pr3cti­
ca lly 01 5 dislOrtion fr ee as the resista nce 
a mplifie r, :lnd details of t his will be given 
in a later IlalJoe r . 
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Un iting VOICE and ACTION 
By ARMSTRONG PERR Y 

At the r;,11I ;~ a 
coa.t ,word p a_ 
tTOI boat equ;p_ 
prd with a loud 
. pe.k .... that car_ 
ries ord...... an_ 
nou"""m«>u and 
..., .erla;nm~nt '0 
.hou»n<I . . .. em­
btC'd on tM Po­
'Om;!Oe to wi.n.,." 
a water pa,un,. 

Synchronization of Sound and Action Mu st be Perfect 
or theMostSerious Event willBecome a Farce- Eastern 
M an Has Device to Annul Divorce of Voice and Action 

A FTER the phonograph had made 
it possible to hear a distant or 
even a deceased person. but not 

to see him. and alte r the .not ion picture 
had made it poss ible to see a d istant 
person but not 10 hear him. thus divon:­
ing voice a nd ac t ion , invenlors turned 
their attention to the problem 01 pr()(luc­
lng a device thaI would make it Jlossible 
to see and to hear at the same time any 
pcrson whose voice and action had been 
recorded . 

There was a ncar-success when some· 
one .Ievised a system whereby a motion 
picture projector in the rea r of a theater 
could he connected mechanically with a 
phol'lugraph in the fro nt of the house. 
With a new film and a jlerfec t start, 
these " tal king movies" ran along s mooth­
ly. barring accidents ; but after the in­
evitable breaks in the film had occurred, 
af ter t he leader and tail.piece hall been 
damaged by long use and emergency 
repairs h.,d been made by operators of 
various degrees of sk ill. the voice an.1 
the action bcgan going their separate 
ways without regarf l lor co-operat ion. 
T he most serious tragedy beca me a 
comedy, becau se a word fitly spoken 
~ often r.ame at a time when the mouth 

Pictures by the Au thor 

t hat was supposed to be spea kin g it was 
o t herwise engaged . 

After several attempts to make the 
movies talk ha.1 been a lmntloned. radio 
broadcast ing appeared. making it pos­
sible for any number of ,uhliences to 
hear a speaker at a ll, s lance while he was 
spo::aking. but not to see him. C. A. 
Hoxie t hen brought out his l'allophoto­
phone, aull Dr. DeFores t hi ~ Phono· 
film s. which show to an audience 11 man 
in motion a .ltl le t it hear whJtt he sa i. l, 
but not at the time he make~ his motions 
and does the. speaki ng. With these sys­
tems. modon <l nd sound ntns t lirst be 
recorde.1 and then reprQ(luced. and this 
is t rue a l;;o of l)eFores t 's latest system. 
which lI ses his Iherrnophone a nd pho· 
tographic process. 

A New Method 

c F. JENK I NS promise, l something 
beller; namely: tha t he would make 

it r05~ihle to tralH"nit actual 5(;(' nes by 
r;;l<lio, right while they were l aki ng place. 
T ili". comhined wilh bro.ldcasti ng, would 
make a radio fan a witness of Ihe , Iistan t 

scene while it was being enacted. i\ lr . 
Jenkins already is t r3n smitting still 
pictures <Ind. in laboratory teslS over 
short distances. motions of the hand and 
other sm:lll ohjects. Althongh some 
physici ~h say that his ultinlate goal is 
unobtaiuable. the lay mind remains open 
to conviction. In t he rlIe,mtime the 
race to he the firs t to show the world 
and make it hear persuns who are SO llle­
where else goes merrily on. 

Anlong tho~e who arc worki ng lln t he 
prohlclll is ~ I arcus C. I lol)kins 01 the 
Hopkins Lahora tories in Washington. 
D. C. i\lr. Hopkins worked with Ea~t­
Illan a nd Edison iu yeaf<; gone by. lie 
underst a nds the o perations of light , 
sound an ti radio so far as they have been 
d el erm ined. I t was hisa ml)lifier, mounte,1 
on the rool 01 Keith 's Theater dur iug 
Shrine Week in tlte Naliona l Capital, 
that projected speech :'I nd music hrou ght 
in by radio frum various pa n s 01 tlte 
country so tha t it was heard d is t inc t ly 
awl with sati sfying 'Iuality above the 
ro.'! r 01 the citys trallic as filr away a s 
the corn<:r of K Strt.>et and COlllU'Cticut 
Ave nue. h.tlf·.l-mile .,way. In a quiet 
rural dist rict this lo", l s j)e.,ker has heen 
h<:ard over d ist ances of from two to fh '! 
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miles. Its secret is t ha t it mainta ins the 
t rue form of t lte sonnd wave a nd St!ncls 
it forth in such Fashion tha t it is no t 
dissipated as sound waves a re whe n 
projected frolll poorly designed hom s. 
The United Sta tes Coasl Guard tl St!d 
o ne o f t hese loud spea kers in cont rolling 
r iver t ra ffi c on the POto mac and giving 
:mflounccmcnts du rin g Shrine \Vcck. It 
carried like 11 Fog horn, though wit h a 
much more pleasing tO ILe. 

I\ [r. lIopkins has in vented a syn­
chronizer which, connected between a 
pho nogra ph and a motion picture ca mera 
or projector, insures t he perfec t co­
o rdination o f record and film, either 
when they a TC being made or when they 
a TC being projc<: tcd . It has an applica­
tion to radio also. 

This synchroni zer includes a rheosta t 
of about 27 points with a total resistance 
of abo ut SO ohms. The rheosta t is 
operated by the molio n picture machine 
a nd controls the motor that runs the 
machine. II lot ion picturc cameras a nd 
projectors us ually ha \'e det achable 
ha ndles, used o nly when the machines 
a re operat ed by hand . Whcn 3 p ro­
jeCtOr or ca mer3 is o pera ted by a n electric 
motor, a practice common in the case 
of the projector, the h3ndle may be de-
13ched a nd a universa l sha ft attached 
in its place, conn"cting the mot ion­
pict ure a ppara tu s with the rheostat of 
thc sy nchronizer. 

How I t Works 

'rHE synch roni~e r rhcostat has a com­
. mutator. To this is a pplied a bru sh, 

opera ted by the motor of t he phonograph . 
As the brush adva nces it Cto t s o ut re­
sistance, and if retarded it adds re­
sista nce. 

The motion-picture machine, the syn­
chroni zer a nd the phonograph being 
connected , the apparatus is started loy 
placing the phonograph needle on a 
certa in point. previously marked at the 
beginning of the reco rd, and t urn ing on 
the 1I10tor. 

The moment the phonograph motor 
starts , it turns the bru sh ahead on the 
com1l1u ta tor of tI,e rheostat, cuts ou t 
resistance and sets in operat ion the motor 
of th e motion-picture machin~ . \Vh~n 
the. mOlor o f t he picture machine starts, 
it turns the commuta tor o f the syn­
chronizer . \\'hen the moving pIcture 
and the speech that accompa nies it are. 
perfectly sync hronized, t he rheostat com­
mutat or a nd the i.>ru sh go around to­
gether, the brush remaining constantly 
on one segment o f the commutator. 
Wh en the mot ion-picturE' mac hine tenJ s 
to move 1Il0re rapid ly tha n the phono­
gra ph, the commutator is ad va nceJ so 
that the i.>rush ma kes a contact with a 
segment behind the o ne wit h which it 
has bee n traveling. This adds resista nce 
a nd reta rds t he mot io n-p icture motor_ 
When the phonograph tends to eltceed 
the spct:d of the mot ion -picture motor , 
it advances the hrush <I ud accelerates 
t he motor. The pho nograph can be 
speeded up or down a nd th~ synchron i z~ r 
will keep the motion-picturc madun e 
acc urately with it. 

The great e5t variation in synchroniza­
t ion observed in the man y t ests that 
ita\-e becn made is but t welve degrees 

on the commutator, which represents 
half of a pictu re o n the film. As t here 
are s ixteen separate photographs to each 
foot of film, and each foot of fi lm passes 
the projecting It·ns in one. second, th is 
variation is by one-thirty-second o f a 
seco nd betwt:en voice a nd action as o b­
served by the audienee_ Four times tha t 
amou nt of t ime is requirt:d to make an 
impression on t he retina of the eye, so 
the ~ynchronization is perfect for a ll 
prac tical purposcs. 

If anything goe$ wrong, such as an 
in terruption of the electric current, a 
device on the commut ator automatically 
lift s t he brush a nd stops the p ict ure 
motor, which cannot be sta rted again 
unti l the operator replaces the brusll o n 
the commutator. 

The rheostat o f t he synchronizer works 
in conju nction with that which is a part 
o f t he equipment o f the motion-picture 
])rojeetor. If resistance is increased o r 
diminished by adj ustin g the latter, the 
synchronizer a utomaticall y adj usts its 
resistance to mect the new cond it ion. 

Its Limi tatio n s See n 

PHONOGRA PH speech and music at 
it s ordinary volume is useless in 

modern a udi toriums where motion pic-

M . L. Hopkin •. nOled inv~nlor o r W ashin,tOfl. 
D . C ..... ho ... " aOO".,. H e b as ju.1 "",r<..:ted a 
. yncb,oniur which. a fter be,nl: conne~ .. ed between 
• pn<>n<>l:raph and a mo v>< urru-u.., in.urn co­
ord,n;>l>on of vo,,,,, and actu.t v,.,,,,, 

tures a re sho wn, and Mr_ Hopkins has 
not developed his synch ronizer wit h the 
idea of shootipg sound out of the mot ion­
picture baotn.. His horn has a n elcctrica l 
device at t he small end that is operated 
through elect ron tubes. With a radio 
set it is a loud-speakt r ; with a phono­
gmph it is an ampli fier of the energy 
t ransferred from the motor through t h~ 
record to the needle and dia phra!,.'1n. 
T he horn ca n be placed on the stage. 
the tubes and batter ies at a ny cOllven ient 
place. and the whole sound a mplifying 
syste m operated in perfect synchroniz,'l ­
tion with t he motion-pi!;ture mach ine 
through the device in the hooth. Elec­
trical connections can be made through 
an ordina ry pair o f teleph,?ne or bell 
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wires. The picture machine. and t he 
phonograph ca n be started from the 
stage. The synch ronizer requ ires no 
more Sl)ace tha n t he phonograph motor. 
It can be assembled with thi! phonograph 
in the sa me cabinet. The universal 
shaft makes it un necessary to line up 
the phonograph wilh t he 1lI0t ion-plctu re 
machine . All that is necessary is that 
they sh all be somewhere near each ot her. 
The connection can be made in a seco nd. 

The day wht·n we shall bot.h see a nd 
hear what is goi ng on a t a distance. while 
it is happening, may be yet fa r off. 
Experts who admit its possibil ity have 
made p redict ions p lacing it from te n to 
twent y years ill the future. a lthough no 
o ne can tell how soo n it may come . T he 
nl''(t best thing is to sec and hear , simul_ 
taneously, some interest ing event that 
has been recorded as it was t ra n spi ri~. 
The Hopkins synchronizer makes thLS 
possible . 

The I loxie and DeForest s}'s te ms of 
photographing sou nd on mot io n-picture 
film, at tne same t ime act ion is being 
recorded on the same filnl , appear to 
have some advantages o ver the Hopkins 
synchro nizer_ They have disadvantages 
also. Special apparatus fOf recording 
and reproducing is required, whereas 
the Hopkins device u ti lill:e~ sta ndard 
apparatus that is a lready in use through­
out the world. It has yet to be de mon­
strated that t he tiny min ors and the 
lam !>!; used in record ing sound photo­
graphically Will t a ke in t he comple.'C 
sounds that, for exa mple, help 10 make 
a baseball game enjoyable. Sensit ive 
microphone pick-utls, co nnected by wires 
to arn l)J ifying apparatus located at a ny 
co nven ient poi nt, and through t hat to a 
phonogra ph record cutter synchronized 
with a movin g-picture ca mera that was 
fi lming the scene, probably would g ive 
better restilis. Phonograph records we 
know can be broadcast by radio. If 
mot ion pict ures ever can Ue tra nsmitted 
a nd received by rad io, s ynchronized 
phonograph rl!Co rds ca n go thro ugh the 
et her wi th them. 

While a presidential ca ndidate. is mak­
ing a ~peech before a visible aud ience, 
and the sallie speech is being sent broad­
cast to an invisible audience, a nlotion­
picture camera and a synchronIzed 
phonograph recorder can catch e very 
tone and gesture to be reproduced later. 

IN TH E recording of history, this 
. synchronizer lIIay play a highly im· 

pona nt part. Desirable as it may be 
for everyone to keep himself in touch 
with the events of the uay, it is even lIIore 
importau t that truly g rea t occasions 
sho uld be preserved in visible anti audible 
form for the generat ions that a re to 
follow. \Vrinen history, in accurate as 
it o ften has becn. has g uided a ll who have 
strh'en to lead humanity upward. His­
tory recorded in such fas hion that it 
can be repeated before the eye~ of futu re 
leaders, as vividly as when it occurred, 
with a ll tI,e movements, sounds a nd even 
colors that c ha racterized the event when 
it took its p lace in the annals of I\-lankind, 
will ma ke an impression tha t could not 
be produced by books, st ill pictures or 
an y other medium of the age that is 
passing. 
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Two YEARS 
ago t here was 
practically no 

infor mat ion avail­
able to the public on 
t he super-heterodyne 
r e ce i v ing sys ­
tem other than that 
given in t ext books, 
and that of a purely 
theoretica l nature. 
Then suddenly the 

The Best Intermediate standanl transform _ 
ers may be secn by 
referring 10 the curves 
in the accompany. 
ing figure . C urve 
C represen ts a widely 
advenised 30 I{C 
tra nsformer . It will 
be nOliccd thai the 
am plification obtain­
ed is quite poor-

TRANSFORMERS 
FOR YOUR SUPER 

super rushed in to 
its well-dcserved and 
e ver_increasing pop­
u la rit y and with it 
ru~hed many manu­
facturers, all eager 
and intent upon pro­
ducing equipment 
s uitable for super­
heterodyne usc with 
the least possible de­
lay, in order th a t 
they might take ad­
vantage of the pheno­
menal business in this 
field. 

The resu lt was 
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only about equi va­
lent to what may be 
expected from stand­
ard a ir core trans­
formers, a nd that its 
best operating point 
is at 7$00 meters or 
40 KC as against 
t he 30 I<C or 10,000 
meters all ver tiscd for 
it . T his is an un­
satisfactory type of 
transformer, since it 
has no very shar p 
hump, a n,1 the am­
plification obtained is 
not good. It s great 
advantage is its ex­
treme sta bility. n othing morc than 

what might be ex· 
peeted-the adap­
tion_nd in ma ny 
cases an ext remely 
crude adaplion-of 
existing equipment 
which could be made 
with exist ing manu­
facturing facilities in_ 
to a form believed 
to be suitable for 
super use. This 
was most noticeable 
in the case cJ the 
int ermediate fre-

The wil(lg~ amplification curves on Ihru: stamfurd in/ermcdiole fr~qllellCY 
trCllU/o,mers. CUfW' B sholW a dl!Cid~d peak, be/lLwn SCI/en ond dghJ. lhi:Jusalw 
m~u,s. The wi/age amplification/aCID' is ;J at that wave length. 

CURVE 0 illus­
t rates another 

transformer for wbich 
no peak is adveniscd. 
It is interest ing to 
note that it has t wo 
peaks, one a t about 
38 K C, the other a t 
30 I,C, probably due 
to the stcp-u p ratio 
e mpl oye d. The 
amplific.-nion here is 
quite gOQ(I, the d is­
adva nt age bei n~ the 

quency t ra nsformers and t he osci llator 
couplers marketed a nd heralded as being 
perfection themselves; givell into the 
ha nds o f radio e nthusiast s by t he AI­
mit:hty himself. 

To deal with the osci lla tor coupler at 
this moment would he futil e, since its 
requirements have already beel! gone 
over i n th e public press. Therefore, 
let u s suffice it t o say . hat it should be 
small a n ti compact, suit able for u se with 
a ny stan dard tube to produce with t he 
minimum o f in-put power a unifor m out­
put frOIll which ha rmonics have been 
suppressed as far as possible. 

The H eart of the System 

I T is not so simple wit h in termediate 
freq uency trandormers, for t he in­

te r mediate amillifier of the super-hctero­
d yne is the heart of the syste m, a nd like 
a ll jmporlant things, has pro\okcc.l ex­
tensive controversy o n the most suitahle 
method of effecting the desired am l)lifica­
tion. Yet we still reall advertiscments 
of manufactu rers who !Jclieve th emselves 
to be in the pre-super days, adver tising 
intermediate transformers covering wave 
length rangcs of a few thousand to 
twenty or twen ty- five thousand meters, 
apparently blissfully unaware that tll is ill 
not required for a good super amplifier. 

And in the case of practica lly no tra ns­
for mer arc a n y figure s given as to the 
approximate volt age a mplification th a t 

may be obtainer! per stage with it, in 
conjunction with different tubes a nd 
with varying numbers of st ages. Li ttle 
mention is made of the best pea k of 
the iron core transformers , all a pparently 
there is a desire not to admit 1 he fa ct 
that the t ra nsformers have such a th ing 
a s peaks. And as for stahility, the 
man ufacturers who mention how nega­
tive t he tube grid" used with their 
transformers lIlay be run withou t oscilla­
tion-well, they may be numbered upon 
the fUlgers of o ne hand. 

The writer is not here concerned with 
air core intermediate u ansformeT$, for 
it is gcnerally aocepted by a lllhorilies 
that iron core transformers operati ng at 
comparatively long waves arc very 
much more satisfactory under Ilraclica l 
operating conditions t han air core t ra ils· 
formers with thcir attendant difficult iH ; 
difficulty of peaking stages at the same 
wave lengt h, poor stability, poor selcc_ 
tivity when not pe,1.ke<l.and poor voltage 
amplification as compared wi t h good 
iron core t ra nsformers. 

Good Amplific~tion 

What is des ired in t he intermediate 
amplifier, and cOllse(l'lently in Ihe in_ 
termediate t ra nsformers. is good a m­
plification, selectivity sufficient to elimi­
nate unwanted signals, ye t not to d istort 
speech, and stabili ty whe n c[\ECaded. 
J ust what may be expected from t hree 

double peak and th e 
te ndency of the highcr peak to drop 
orr slowly in to the a udio fre1luency 
range. This would nlean that the 
sy~tenl would ilmplify a good d eal of 
noi llC which would have to be eliminated 
by the u se of an exr.:cssively sharp filter 
which wO\lld in tur n effect th e q ua lity of 
reproduct ion 0 11 broadcast signals. 

The ideal tra nsformers curve is tha t 
~hown at n, whic h operates at about 
40 KC. The top of t his curve is COlll­

paratively flat a nd it is eddent that it 
embraces a wide e nough ba nd so that 
it will transmit und istorted sll·eech ; ye t 
it is not too sharp. Tllis transformer. 
despite the fact that it is the best of 
the lot fro m the viewpoin t of selectivity, 
gives better a mplification t han a ny of the 
other t ypes. 

Wh:\t Tubes Giye 
These three eurvcs wcre taken be­

t ween UV 20 j -A tubes at 45 volts plate 
potential. Cu rve A, the same trans-
10rlller as 8 , illdica tes what may be 
expected wi th UV 199 t uhes. T he 
amplifica tio n has d ropped off con­
siderabl y and tile fre(tuency has anscn 
so that the peak is at 45 KC. 

If all tra nsformer manufacturers 
would publish figures s uch a s t hesc, 
which are at best of a comparative na­
ture, t he fan would have no diffic ulty in 
dC!termining just which transform er was 
best s uitecl to his particular requirements. 
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II is supposed thaI a "Heavy-side 
lay..," as illustrated i'l the diagram above 
is responsible for the fading of signa/s, 
as u'ell as their propagalion along the 
Stlrfau of Ihe tarth. \17hen Ihis layer 
ab50rru signals, we hat'C fading. 

TI-IE busineH of answerins ques· 
tions for radio beginners is indeed 
a di fficult task for any radio man 

whether he is an expert or not. In order 
to ~i\·e a eorr"ct and speeirlc answer to 
a question, it is really neces~ary to know 
j ' ISt how much a bout. radio t hc quest ioner 
knows, in order that the query may be 
made plain ami without an exce~s of 
explanation leading up to the actual 
answer to the problem asked. 

In variably, when a question is asked 
by an ahsolute green horn in radio, the 
one answering the l>erson must give 
h im a genera l idea of the rudiments of 
radio. with regard to various branches 
of the art; its development and it s 
pre5ent standing. Theories must be 
expounded in order to make the beginner 
understand the question he is asking. 
All of which, we are s ure , is a tiring and 
hope less task, when onc considers the 
tremendous influx of new radio bugs 
iLLto the game. 

In order to do our part to a lleviate 
this "radio question--asking game, 
we arc pUblish ing a ser ies o f quest ions 
dealing widl the beginner's vie\\'point 
of rarlio. Those who find themsch "es 
innoculated wilh the "ra(lio fever" 
s hould arm th cmselves with the knowl­
edge of the answers to the questions 
printed in this department from time 
to time, in order to keep from incurring 
t he wr.uh and ill-treatment of not-too· 
courteous radio men who havc ju st 
about talked themselves to death answer· 
ing qUC5tions simila r to the ones we a rc 
answering herewith. 

Opening the 

LESSONS FOR 
The answers are brief but complete, 

and arc reliable and accurate. Tile 
first t hirty-five of thesc (luestions were 
published i'1 the October issue, and 
should be referred to before reading the 
followin g. 

What i~ it Illat keeps )'011 from Ilea ring 
C"I'l'ry staliOlI Ilral 15 tra/lsmilthrg w/rl''' 
Y01l l-i5tell -ill 011 your radio set; how arc 
lire slatjOlls kept scparal1'7 

Every station bro.-,dcasting sends out 
signals on a certain ..... ave length allotted 
by the J)epafl ment of Commerce. Th is 
wave length can be compared to a num­
ber in common telephone work. [n 
telephony when you call for a certain 
number, the proper connections must 
be made before you can talk or hear 
the party you wish to call. Similarly 
in radio, you must make the proper 
adjustments in your receiver so that it 
will respond to certain number of waves 
or cycles per second. When you tunc 
or adjuM you r receiver, it will (if it is a 
good set) resllOl1(1 to oue ..... ave lenb'1:h 
onl}'. In this m:Luner you can select the 
station you want by knowing the wave 
of that station, and tuning your receiver 
to that wave. When the adjustment 
is properly made, the set is said to be 
"tuned " to the station or in "resonance," 

What i'l.slrulllcllts are used to delcr· 
lIIilll.' the walle lfmgt" of Ihe ncc-iver I am 
flSillg; IImu da YOll make a IIl1il tlrat has 
Ihis power of sc/eclillg ar rcspo>ldil/g to 
ccrlail~ wat'csl 

The simplest way to explain the 
phoonomcna of tuning or resonance 
c.-,n be made by reference to Figure 2. 
In this illustrat ion you ha\'e what is 
called a "simple oscillatory circuit." 
This circuit is made Ull of nothin g more 
than a coil of a certain number of t urns 
of wire and a conclenser. Either tile 
coil or COlulenser should be variable or 
both . When the coil (shown as a fixed 

By EDM UND 

number of turns) is shunted across the 
terminals of a variable condenser, this 
unit has the property of being able to 
respond to certain frequencies o r wave 
lengths. By changing the pOsition of 
the plates in the variable condenser, 
rou change t he tunc or wave lengt h of 
the circuit. The more condenser plate 
area yon usc, the h igher thc wave 
lengt h will be and the 10"'er the frc· 
quency. \\'hen the two terminals of the 
condenser arc connected to some detect­
ing apparatus (an app.ualus that makes 
it possible to hear radio waves) and the 
oscillatory circuit is coupled to an 
antenna with another coil. you can 
select certain wal'es or frequencies with 
this oscillatory circuit, and del iv!.! r the 
one you select to the detect ing apparat us 
for changing into sound waves. 

Call a tube jilallll.'"t be damagl'd ill awy 
othl.'r way than throllg/l "b,l"rillg 0111"7 

Yes. Filaments arc sometimes broken 
by jar through careless handlins. The 
manufacturer docs not accept respon­
sibility for such breakage. 

Ca,~ I tell anylhillg abollt tlu quality 
of Ihe tllbl.' by Ihc color of tile glass? 

No. In t he proceu of manufacturing, 
the tubes seem to take on diITeren t 
colors. Th is is no indicat ion whatever 
of the quality of t he tube. Some arc 
silver, ot hers arc a mottled bl ue and 
brown and others arc a reddish color. 

Call some lubes be used ollly wilh 
storage batluie5 alld ollllr tubes oll/y 
willi dry bal/l'ril's? 

Any tube can be used with any source 
of currcnt. T he expression "dry battery 
tube" refers to tubes like WD·12 and 
UV· 199, which COUsunle such a low 
rate of current that they may be economi­
<::ally used wit h dry cells. The same 
tubes arc frefJucntly used with storage 
batteries, alth ough )'OU must be care· 
ful to apply only the voltage specified 
for that particular type of t ube. The 

SV"ND ~vE'S 

When Ihe Stl as shown is tun~d to Station A. the signals from that slalion ~nter the 
ddeclcr C ond ar~ changed 10 sound waves. Wat'l.'sfrom Station D pass through thc sd 
unchang/'d, and go off 10 the ground without being converted into sound, becouse 'lUI. sct 
is nal in resonance with Inatfrcquency. 
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Door to Radio 

THE BEGINNER 
H. EITEL 
only reason that tllOCS like UV-200 and 
201 -/\ are not used .... ith d ry cells is that 
t heir current consumption is so high 
t ha t dry cells used ,dth them .... ould 
last only a very short time. 

Are the sp.caUed "slorage hallery luhes" 
s rlperior 10 tire "dry hallery luhes"? 

Yes, from the point of vie .... of relia­
bility, clarity, and volume. 

flow lout should a t"be last? 
This is a question that no one can 

answer. T ubes sometimes give service 
for years. but in such cases they ha"e 
been opc ra ted with e."\:treme care and 
intelligence. 

Do not burn you r t ubes a ny brighter 
tha n is necessary. The lIIost sensitive 
point of most tubes is considerably 
below t he maximum poin t of brilliancy. 
To burn the tube bright er t han this docs 
/lot improve res ults, but it dMs decrease 
t he life of the tube, because it boils t he 
electrons off the filament . If you have 
done t his by giving t he t ube an over ­
charge, burn it at a low heat for t en to 
t .... enty minutes, or longer if necessary. 
a nd you may very likely be a ble to bring 
elect rons !Tom iM ide the filarne ut to its 
surface, an d th erefore restore it. 

Tuning and Int erfe r e n ce. 

Whal makes my sel /rowl? 
F irst, are you sure that the howling 

complained of is \\'ithin your own se t ~ 

Havc you learned t o disting uish the 
howling of an osci lla ting tube in your 
o wn set and the howling that comes 
from t he n eighboring radio set? 

The only howling noise th a t can comc 
from your own set is due to t he oscil­
lat ion o f one or more of your tubes. 
If yon have a regene rative set you may 
be ad va ncing t he regenerat io n dia l tOO 
far from the zero poi nt. Bc ca rd \II about 
this. Remember t ha t t he oscillat ion 
of your tuhes not only preveuts your 
hc.·Hi ng anything but it se t s up an 

interference very disagreeable t o your 
neigh bors. T he point of greates t sensit i\'­
ity a nd volume comes before you reach 
the osdl1at ing point. Lea rn from exper­
ience how far you can go in tuming 
your regene rat ion dial. 

What call I do 10 O1.'Crcome fuJ1.l.lis alld 
whislles tltal Il re '101 caused by Ihe ()Scil­
lalim. of my oWl/tllbes? 

The only t hin g you can do is first to 
learn the proper tun in g yoursel f and 
then t each you r nc-ighbor how t o tUlle 
his set properl y. In ter-se t int erference 
is one of the biggest problems in the 
radio world today. It is rece ivi ng the 
combined attention of the world's gre .. t­
est radio experts. If regenerative sets 
were proh ibit ed un less a stage of rad io 
frequency or at leas t a periodic prim_ 
ary p lu s a secondary were used, such 
interfe rences would soon be nil. Unt il 
t hen we nlUS\ depend on the radio public 
being cducated t o tune their sets with· 
out disturbing their neighbors. Aft er 
all when you think of t he wonderful 
things that rad io has accomplished )"on 
should not let a fe w lillie squeals spoil 
the e njoyme nt yon c .. n gel OUI of it. 

What ca .. I do 10 dimilloie j,'lerferwce 
from code slat iolls? 

There is absolut ely no set that will 
tunc out all codes. 

T here are still some commercial code 
stat ions and ships using .... ave len gths 
wit hin the broadcallting ba nd. The 
Government r ad io aut hori ties a re deal­
ing wit h this subject as rapidl y as t hey 
can . I" a short tillle it willllndoubtedly 
be done away wit h. 

AI cerla ;n sellings I get a disagreeable 
hummi/lt, buzzilrg /loise, or a/wise I/,al 
Sou lids like a spark-ut operalor hoidi"g 
dow" Ids key. IVhal call 1 do 10 elim­
il.at~ i l? 

Unfortunately nothing. Keep away 
for t he time being fro m a wave length 
011 which t his inter ferencc is trou ble-

The secondary or oscillatory circuit is the pari of the Sl'"t which accomplishH Ihe action 
of selecting the dNi red Slalions. The impulse or WOlle is tran .sferred 10 the main tuning 
coil by induction and .surgN back and forth as indicaud in Ih e circuit shown in black. 
The current of a pulsating direct nature is con verted bv the ph.;JfIu to mechanical enegy. 
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Many beginnCfs are al a loss to know 
why il is somelimN impouible to receitoe 
Slations from cerlain directions. The 
mus/ralion offers one explanation of th is 
difficulty. 

sOllie. You may be dose to a high­
p.ower transmission li ne. You !lIay 
h(l ve a lea ky transformer in your vicinit y. 
IF there are any electr ic motors ill your 
neighborhood th e in terfer(' nce !lIay cOllie 
from them. /\ " stat ic" maclrine in a 
physician's o ffice blocks a ,~a'y Illa} be 
responsible. E,'en some fault in the 
electric wiring of our own ho me Illay 
set up what is known as th e "00 cycle 
hum " or "A. C. Hum." 

AI whal TIllite slwllld I be ab/I'" 10 rccrirc 
sal isfaclorily 011 a loud spc'lker? 

So many thin gs enter into t his suhject 
that it is impossible t o give any d efinite 
ans "·er . fi roaJcasti ng stations vary in 
power from 50 wallll to WOO watls. 
Many of the s rualle r s t ations are not 
expected to read, out more t han a dist ­
ance of a few miles. Remeurbcr, t ao, 
that at mospheric condit ions, which are 
not full y understood even hy ex pe rt 
engineers, will somet imcs prevent your 
receiving a s t ation t hat you ge t vuy 
easi ly at ot her times. T hese m<ltters 
arc being given a gre<L 1 deal of attention 
by the GovernllLent Ra dio authorities. 

The U. S. Govcrnmen t oncc sen t a 
corps of e ngineers to see if they rould 
determine why opernt ors in Dulut h, 
I\ liu nesota, were unalole t o re~:eive broad­
cast ing frOIll the T,\iu Cities, only 150 
mi les away. The experts of the West­
inghouse Electric I\ I'JHu fact uring: Com­
pany spent ;! I< r('<Lt deal of time trying 
to determine why operators in I\ lil­
wau kee could not ~et powerful KY\V 
station in Chic.1go, only 80 mi les aw.ly. 
T here was a time when a commercial 
s t at ions in Cincin nat i could not reach 

(T/1rI1 10 page 77) 
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-r Adventures with 
the Siniste r 

Death Ray 

The 

Invisible 
MENACE 

How a 
Streak of 
Ethereal 

Conceit and 
A J ealous 
Plot were 

E xposed by 
a Radio 
Sleuth 

By 
FRAt'l 1<. HONEYWELL 

CHAPTER J_ 

"CII R ISTOPIIER CATWIII SKER! 
\\'ha t -s tha t "?" 

Sidney Cash was a lone in the 
house, t uning, tuning, t uning. li e had 
liS lened 10 severa l numbers wh ich 
t o hi m were liresome rad io progra ms and 
was now t ry ing 10 find something in the 
a ir t o a ff ord him relief fro m his 10 nelinC!ls. 
Il is fat her a nd h is mo l her had gone to 
t he opera a nd he had been leh a lone to 
receive a long d istance telephone call 
relat ive to an o ut-ol-to.,,' n real es tate 
dea l in whic h t he fa mily was in terested. 

The eall had come a nd Sid had ta ken 
the meSs.1ge. Bul it ,,'as too late for hi m 
to thin k o f goi ng o ut for a ny cv(' ning 
entertai nment ; 50 he .ou\:ht t u enli ven 
the monotony of the pulscless n ight by 
magic twists of the dials a nd knobs of his 
radio. 

Wh at had !<t a rtled him was a sin\:le 
sente nce a nnouncing II news bulletin 
from one of the 1000a l me tropolita n news-

Tha t night, at the appoin ted t ime , t he charite in the bird house ex ploded. Mr. 
Wellman was thrown from the sout h end o f the poreh by the impact . • . t he 
birdhOUse was " blown to smither«ns" and several window. in the Wellman residence 
were .hattered. 

paper broadcas ting sta tion, ; and in tha I 
sentence was th e name o f his prospective 
gra ndfa the r-in- la w, somet imes spoke n o f, 
perhaps inaccurately, as a multimillion­
a ire. 

" Sensational attempt 10 blackma il 
Arthur P. \Vell nlan, wealthy residen t of 
Glen Forest," the announcer "head­
lined." 

SID had stumbled onto this sc Jlsatio n 
and held to it ca refully. The broad­

caste r conti nued: 
"About a week ago 11 mil lion aire 

resident o f G len Forest , a suburb of t his 
city , rereh'ed a lett e r dema ndiu!:" from 
him SIOO,OOO and threa tening him ""ith 
death if he fa iled to cOlllply with the 

dema nd. This millionaire is Arthur P. 
'''ellman, former member o f the legis­
la ture and unlil his reti reme nt about a 
yea r ago a leading figure in the rubber 
inuus try. The letter rl"!ad in part as 
follows: 

.. 'On(' hundred thousand dollat$ is a 
la.rge de mand, and we do not expect you 
to pay il without !Gille education on the 
subject . Our fir~ t lesson will be given 
at 7 o'dock on Tuesday night o f next 
week. A violent ex plosion wi ll then 
ta ke place in your ganlc n, a nd you will 
not be able to determine its sou rce. 'Ve 
merely wish to p rove to you tha t we can 
ca u$C :\ dell dly explosion a t a ny point 
-in the ai r, in your house, in your 
ga rage. Arter you have witnessed a few 
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demonstration s of our power , you will 
real ize t he truth o f our assert ion that 
we can ca use an ex plosion in your body 
and blow you to al oms, 

" 'You will have three weeks in which 
to get SIOO,OOO in S IOO bills together. 
Another lette r will follow, te ll ing you 
how to deliver the money to us. 

The First Warnin\! 

.. 'On \Vednesday night, at 22 minutes 
and 31 seconds after 9, a second explo­
s ion will occur IS feet in th e air and 100 
fee l fro m your house. If you will take 
the trouble to statio n you rself at the 
south e nd of your front porch , you will 
witne5S the explosion :at precisely the 
lime and place here indicated.' 

"Tha t is the end o f the letter," con­
tinued tile broadcaster. " It is signed 
with the initials 'R. D.' 

"Tollight was the Tuesday night set 
for the first explosion. It took place as 
per schedule and was also seen by Well_ 
m:an', grandson, Harry Raymond, 16 
years old. It hollowed out a crater-like 
hole twelve feet ill diameter in the garden. 

"Read the TH.IES tomorrow morning. 
This newspaper will carry complete 
story and pictures of this re markable 
affair." 

Sid released a lo ng pent-up b reath. 
"That is Ruth 's grandfather, and the 

boy WIIO saw the explosion i, her 
brothe r," nashed through his mind . 

Five minutes later he succeeded in 
gell ing Ruth on the telephone . Yes, 
she knew all about it. She lived on ly a 
block from he r grandfat her a nd had 
been over there and seen t he blackmail 
letter a ud t he hole in the ground. 

"What do you say to my laying off 
work to morrow and seeing wh at I can 
do towa rd solving the m ystery?" the 
young ma n asked. "I had some exper_ 
ience in invest igation work in Fra nce, 
you know." 

"That would be fine," she replied. 
"!'m lure grandfathe r would like it ." 

A little retrospection is here needful. 
Sidney Cash had not forgott en his radio 
amateur days, a lthough tlley were now 
memories of several years past. He had 
met "in the ether" the girl he was about 
to marry. She lived about a mile fro m 
his ho me. nis fri end, Hugh Dodge, 
had arranged the introduct ion by radio, 
and it was handled by rad io in every 
res:pec;t. The two boys were then college 
chums. 

Se veral months la ter their education 
was interrupted by the World Wa r, a nd 
after the armistice Sid finished his colle!;'e 
course, meanwhile keepillg up his court­
ship with the unwavering hopd ulneu 
of youth. \oJ ugh was bu r ied in France, 
the vict im of an "accident" in t he a ir 
service. Sid felt cert ain tha i his fr iend's 
death was due to a t reacherous shot in 
the a ir by a co mrade, La wrence Vickers, 
who was kn own to be a jealous r ival of 
Hugh, but the suspicion could not he 
proved. Vic kers lived in the city several 
'lliles from the Dodge home. 

Sid was now struggling for a start in 
life , plannin g to be married as soon a8 
that s tart Wi. S satisfactory to him a nd to 
Ruth. lie was somewhat e mbarrassed 
a nd pt'r lmps a little handicapped by the 
faCt tbt Ruth 's grandfather had in_ 

d icated that he Illight disi nherit her or will 
her a comparatively insignificant h·gacy 
if she in sis ted on marrying a lIIa n wi th 
only a moderate busineu o utlook. Il ow­
e ver, the aged mill ionaire had in dica ted 
no persona l d islike for young Cash, 
except for the fact tha t the la tte r held 
only a clerica l posit ion in a n insurance 
office. 

CHAPTER II 
The Bird-I-lou se Cle w 

N EXT morning Sid obtained leave 
of a bsence from his emplo}'er by 

telel)hone and then went with Ruth t o 
her grandfa ther 's home. Mr. Well ma n, 
who was in his seventies and had lost 
a good deal of the vigor of youth , ex­
hibited un wonted a nimation at the 
proposal of his grandda ughter 's fi ance 
to help hi m in his lIer \'e.stra iuing qua n­
da ry , and received t he youn g ma n more 
graciously tha n he had eVer received him 
before. 

Sid examined the letter and the hole 
in the ground. Then he returned to 
the front pordl, s lx:c ulal ively takin g the 
position at t he South end whic h was 
s uggested in the blackma il missive. 

"M ot her o f Vinell'ar " he exclaimed 
s uddenly, for the idea tha t ca me to him 
was funn y enough to revi ve some of the 
fa cetiousness of younger years. 

"What is it , Sid ney?" inquired Ruth, 
who stood near, ma king a wry fa ce a t 
his sour expression. 

" Sec tha t bird house there?" returned 
the young investigator. " lI ow far is 
it from the house?" 

"Abo ut a hundred fcct ," Ihe girl 
replied. 

"Yes, a nd how high up 011 tha t pole 
is it ?" 

"Twelve feet." 
" No, fift een. Is there a ladder here? 

Yes, there 's o ne o ut by the garage. I' m 
going to peep into th at bird ho use." 

Three minutes la ter he had set the 

"Chri,topher Catwhi. kerl Wh a t 's 
that? " he ejaculated . Wha t had sta rtled 
h im W(ll a single ,entence announcing a 
news bulletin from one of the loca l metro­
polita n stations; and in tha t 'entence was 
the name of hi , prospective gra ndfa ther­
in· law, sometimes spoken of as a multi­
million aire. 
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ladder up against t he st urdy, well. 
a nchored pole " fo undat ion" of the bird 
ho use a nd was ascending it ra pidly. 
Young Ha rry a nd his gra ndfa the r now 
a ppeared OIL t he scene and ..... atched the 
proceeding, eagerly on the part of the 
boy, c urio usly on the part of the ma n. 

Th e Mysterious l'acka\!e 
Arri ved at the top o f the ladder, Sid 

reached o ne ha nd into t he b ird house 
a nd, after a litt le feeling abo ut , brou ght 
out a tin ca n four inches deep and three 
inches in dia meter a nd la beled "baking 
powder ." Then he descended t o t he 
ground. 

" Did you know th at was up there?" 
he asked , addrCSljing a ll present . 

All de nied s uc h kno ..... ledge. 
" \Vell, I haven 't opened it yel , but ! 

bet I can tell you what is in it - ll ot 
baking powder but p la in melnite. Sec 
if I'm not right." 

He took the lit! ofT the can , a nd . s ure 
en ough, his di vination was correct. 
II was half full of a fin e whit e solid 
fa milia r to the a mmunition manula,·­
turers of the reccnt wa r. Mr. \Vel lma n 
looked as if ready to ha nd his p rospective 
grandson-in-Iawa legacy alit e-1Il0rl em. 

" J'm going to solve this lIl )'stery," 
the young man d«lareJ . "' larry, do 
you ..... a nt to help me?" 

" You bet," replied the boy. 
"This is a radio m ystcry pU T'C a nd 

simple ," continued Sid . "You' re a rad io 
fan WIth a n ela borate outfit of your own; 
that's the reason I pick you. ~O\\', I' m 
going to put this explosive back where 
I fou nd it. TIm! bird house will be blown 
to s mithereen s at 22 minutes a nd 31 
seconds af ter 9 o'clock tonight ." 

I-Ie a scended the ladder again a nd 
re placed the can in the ho use on the pole_ 

" ~o ..... , I-Ia l," he said a ft er returning 
to t he ground ; "! want to have a 10nA 
talk with you." 

N UME ROUS rad io principles and 
app;lTatus were discussed a t lengt h 

and a nllther radio fan, li"ing severa l 
miles distant iu the cit y , was t a ken iut o 
confidence a nd his co-operation e nl isted. 

Sid, knowing that the explosion was 
caused by soUle form of a radio frequency 
oscill ation , set hi mself to the t ask of 
designing n recei ver tha t would respond 
to a low fre(IU CTICY. lIis kno .... ledge of 
radio very easily assumed that to ma ke a 
receiver capable of receiving a freq uency 
of some seve ra l mill ion c)'cles wo uld be 
impossible ; but the happy th ought of 
resor ting ' to listening for odd harmonics 
of the main wave occurred 10 him, a nd 
a good dea l of t he time not spent in ac t ual 
sle nthing was utili zed ;n clel'clo pin l:' a 
receiver that wo uld tunc to a lowest 
possible wavele ngth. 

n is pla us bore fruit , for sevcral days 
aft er his initial experiments he chancl,.'tI 
to stray upon Ihe third plus ha rmouic 
of a IS,OOO,UOO-cyele signa l, a nd kC('ping 
his receiver trai ned upon t his frequency, 
he was s urprised to find t hat his head­
phones wcre growing ter ri fically hOI, 
-in fact , too uncomforta ble to wear. 
This he compens.ated for by placi ng 
resistances in series with t he headset , 
whic h had several t hous. ... nds ohms 
resista nce. 

(Til '" 10 ,u;rl pag~) 
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Thai night at the appoint eu time, the 
c harge in the bird house exploded. t.. lr. 
\\'cllman was thrown from the iout'h 
end of the porch hy the imp;lct. The 
bird house was indeed "blown to s mither­
eens," an d severa l windows in the Well· 
llIan rcsitlcnce were ~hat tered. 

Ge ttin~ 5,000,000 Cycles 

l3ut Sid. Il nl, a nd radio fan No. 
3 were not presen t. Theyat that 
mome nt were enjoying thrills of 
mu ch deeper import. Each was 
in tently, eagerly. delica tely tun­
ing, luning, tunin g, with a speci_ 
all~' mafle mnlti-wave tuncr , for 
a susf)Cctcd ha rm on ic of a 5,000,-
000 cycle fre<luc ncy and adjust ing 
radio com passes for maximuILl 
readings. 

Soon after the explosion 1-1..1 
called Sid o n the tele phone. 
Caution advised him not to use 
the radio. 

.o j gOl it," he said. 
"Wha t did you 

inquired. 
get?" Sid 

" Kinetv degrees and 13 min· 
ULes, " 

"Good, I got mine, too--lOl 
degrees, 27 minu tes , and 3 seconds. 
Rut my re lay burnt out." 

"50 o id mine. " 
A li ttle la ter Elmer Crees man 

ca lled Cash o n the teleJlho ne and 
;lnno ullted: 

s hul." This was inelegant lan guab'<', hut 
it was forc eful and there was no mis_ 
take as to it s mea ning. There were two 
servants in the hou se, a man and a woman, 
and Sid's instruction regarding tlwm 
was that an )' s uspicions they might have 
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st ructions will result in a n explosion in 
your bedroom, and if t hat does not kill 
you, another explosion will take place in 
your body, blowing you to atoms. 

" Yours fatally, 
"Ray Diablo." 

SID read this letter and examined 
thehalloon. Il ethen made two 

mental notes regarding them . 
"Dirigihle balloon four fee t 

long," was note Number One. 
"His egotism has caused him to 

expo~ to nre clue Numher T I\'O," 
W;'$ IllS second mental note. "1\1 y 
fi rst clue was in the location of 
that can of powder in the bird 
hOllse. Egotislll caused him to 
give tha t away. More egotism 
in that signa ture--'Ray Diahlo' 
--diabolical ray-deat h ray." 

" I gOt 156 degrees, 201 
a nti 8 setonds. It burnt 
re lay." 

minutes 
out m y 

Immediately thereafter Sid 
uu sied himself at a table wi th 

The" S I 00,000 night" a rrived. The miniature dirigi­
b le was fill ed with gas. Below it was suspended a cabi. 
net of light, t hin wood, in which was boxed the pro­
pelling and steering mechanism. In front was a two­
b lade a luminum propeller and a t the rear end was a 
cross-plane rudder. 

pencil, compass, and s imple 
dra ft s ma n 's tools, and when he had fin ­
ished his tnsk he had before him a care­
fully prepared diag ra m that ca useu him to 
feel w;urant ed in assuming the self-con­
fidence of a "geomet ric pro phet." 

Sixteen days elapsed wit h much 
taking place in the meanwhile, 
measured in degrees of import~ 

ance, but with much time resting 
heavily o n th e invest igators' 
hanus. Sid had takt'n an in­
definite vacation. By means of 
the COllljl;tSS readings he had 
taken with lIa l and Elmer Crees­
man, they loca ted the house from 
wh ich the death ray was sen t 
on the night of tht' explosion in 
the bird hou~e. A little inquiry in 
the neighbor hood resulted in in­
formatio n that there was an elab· 
orate radio outfit Oil the second 
floor of th:l.t building. Four days 
before the dnte when Mr. Wellman 
was ordered to sen d SIOO,OOO up 
in the air by balloon, another 

"I'll bnd tha t fellow as sure a s shoot · 
in '," he tolu himself. 

CHAPTER III 
"Ray Diablo" 

T J" NGS moved less rapidly after 
these e\'ents, but tnere was no lack 

of thrills lip to the very time of the 
solution of the mystcry. The young 
raulo expert and his two boy assis tants 
became exceedingly mysterio us in their 
pla ns a nd actions. 

Si t! had a very clear and definite course 
in view, but he refused to divulge it to 
a ny but those actuall y working on his 
scheme, wit h one sentiment:l.l exceplion. 
l ie did not evcn take !\Ir. Wellman in to 
his confidence, a nd he gave Ruth the 
lesson of her life in " holding her tongue." 
Gi rl -like. she .cou ld ha rdly keep the 
s~ret, so "st uperHlo us" did it see m to 
her. Sid told her a ll , but impressed on 
her the danger of letting a hint of it 
11'" k out , a nd she proved herself eq ual 
to t he otcasion. 

" If this s hou ld get in to the newspapers, 
our scheme wou lU be blown as hig h as 
Hctelguese," he s" id. "I don't wa nl the 
p:l.pNS, nor eve n the police, to know what 
we fOl1n d in that bird house." 

li e cautiolLl'd every person famil iar 
\dlh :lILY ud al l of the afT"ir not yet 
given to the plll,lic to "keep his m01ll1l 

should be dispelled, if possible, by a 
st udied manner and attitude of dis­
simulation. 

"Let it be generally understood that 
you are scared," the "radio detect ive" 
said to the aged nrillionaire, who obe­
dientlyadopteu the policy. The news· 
papers carried a story to the efTect that 
he was thinking seriou sly of paying the 
price set on his life. Stu took unto him­
self Ihe ta sk of handling the newspaper 
reporters, and he did it very successfully. 

The Second Wa rning 

Two d:l.Ys :l.fier the explosion in the 
bird house anot her leiter and a parcel 
post package were received by i\ l r. Well· 
m,ln. The letter re ne wed the threat to 
cause an explosion in his ])edrOOIll if the 
final orders with reference to the $ tOO,OOO 
demand were not carried ou t in detail. 
In part this letter sa id: 

"In this pack,lge you will find a water­
melon·shaped balloon, with a strong, 
heavy cord alt:l.ched to it undernea th. 
At the mouth of the halloon you will find 
an opening with an automatically closing 
e~ape valve. Fill the balloon with 
gas generated with hydrochloric acid 
a nd scrall zinc. After it is filled, tie 
a package tont:l.illing S 100,OOO in SIOO 
bills to the cord and at exactly midn ight 
of August 7 rl! lease the balloon in your 
Y.lru. Do not try toex,lmine the mechan· 
is m o f the balloon, as you lila}' injure 
some of the operating parts, a nd that 
would be bta l to you. 

"\'our fail lIre to carry ou t these in· 

letter came, warning him that un­
less he complied wit h the money de­
manu at the stipula ted midnigh t hour, 
an explosion would take plnce in his 
bedroom a t I a,m. next following, a nd 
that a portion of that side of the house 
would be blown out. 

Sid then o rdered that the two servants 
be sen t away and Mr. \Vellman's room 
was searched. A long, slender ca n of 
mc:lnite was found in one of the hollow 
Jlosts of his bed. This explosive was 
taken home by the "radio detective" 
and Sl"Creted in a safe place. 

"t Inst the "S IOO,OOO night" arrived. 
The sil kcn bag of the minia t ure uirigible 
was filled with gas. Oelow this bag 
was suspen ded a cabinet of light, th in 
wood, in which doubt less was boxeu the 
propelling and sleeri ng mechanism, as 
well as storage ba{t(' ries for power. In 
front was a two-blade aluminum pro­
peller, and a l the rear end was a eross­
p lane rudder. An inc;lnde~ent search· 
light on the prow indicated ligh!ing 
possibilit iI'S. 

A uummy package was t ied to the 
rope, ;lnd all was ready, Sid gave in­
struct ions to his two assistants, Il al 
und Elmer, The), were 10 be a t th('ir 
r('Ceiving s lations when the balloon went 
up and were to remain there, keeping 
reco rd o f the wave that llloveu the 
ba llOO ll anu directed il5 course, as well 
as t he duration of t hat wave and its 
COlllpass reading. T he purpose of this 
was to make doubly su re of the source 
of the ingenious villainy under inves ti· 
gation. ( Tllrf! 10 page 6 /) 
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M y Jalllaica­
Phi I a _ 
d e l phia 

voyages, plus 
three s.pec i al 
tr ips farlh er 
sout h to Panama 
and Colombia, 
covered a period 
from November, 
1909, to May, 19l1. 
This run, like that 
of the "Seminole," 
was an outside 
route, 1. e., one on 
which most of t he 
wireless work was 
a standing cont est 
against dista nce, 
all U. S. shore sta­
tions being out of 
range and work. 
ahle on ly at night 
on "freaks." It was 
our business to 
study Ihese freak 
conditions to de­
termine if po!l5ible 
so m e regularity 
about them, on 
which we could 
base o ur informal 
c ommunica tio n 
3Chedules. 
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ships just barely 
in range have I;ttle 
c hance to be heard 
at the land sta­
lions whose high 
aerials arc !loaded 
with signals from 
a hundred send­
ing sets. Being 
young a l the game 
a nd full of pep, 
a nd on the "UG," 
("Sch ley"),ha ving 
a 120-cycle spa rk 
sct easy to hear 
o\'er the coarse 
60-cycle not es of 
the 1I10b, I was a 
favorite central 
s t ation during 
t hese condi tions. 
About which , more 
later. 

• • • • • 

A tr ip or two 
on a run wou ld 
show up the con­
sistent performers 
among the land 
stations, and ship 
a nd shore or.er­
ators possessed a ll 
uncanny facu lty of 
slipping through 
great wads-of"OS" 
(sh il)S' posit ions) 
a nd messages on 
t hese " regu lar" 
freaks. 

The Ste.mship ''Schley, '' .t .... min.: o ff the cout or J a rnak. , .... ,.,.k<:! On commun o.:.tion with 
.tation. IndiUled by the t~ ;n the photo-di.alum a bove. A I.,. or the n.t"",., AX, Atlantic 
City: HA. Halle, •• ; UQ,5<;hley; OF, Coney !ol.nd: PD. T a mpa; WST, Miami; S I , Guanta namo. 
Cuba; JCA, J ..... "'.; WA. w .ld ... r Allona; liS. Phitacklphia. 

At home after 
my first trip, the 
all-compelli n g 
reasons for my in­
tent ion to resign 
faded a nd only 
the glam010us de­
tails were to the 
fOf'e. T was SOllie­
what chagri ned :11 
m y childish weak_ 
ness. Upon I~av­
iug I'hilly for New 
York to make my 
second trip, how­
ever, I was again 
threatened wilh a 
severe case of 
chilled pedal u­
tr e miti es, and 
aboard the "Semi­
nole" with sailing 
abollt due I had a 
bad attack of the 

"Brass .. Pounding" 
A long the Atlantic Coast 

Part II I : Reminiscences of an Old Operator 
An experienced "op" possesses a 

"feci " of the situation hard to explain to 
the novice. To passcngers who would 
stop to condole wit h me, as they though! 
marooned in a tiny cabill wit h an inani­
mate c hunk of h3rd rublle r clamped on 
each ear, J would try to Ilicture the si tua­
tion as it really was. To me, placing 
on the receivers a lways sl"Cmecl like 
clairvoyantly reducing our half of the 
earth (a t [east) to a hemispherical 
re lief map, u pon a ny part o f whic h J 
could at will ptace my finger. Every 
dot and dash in the "hones was imllle­
diale ly recogni1.ed and understood. Tile 
tone of a land station's s l>ark, coup led 
with t he slyle of the o perator's fi s t, 
served to identify every sig'la !. A 
stranger on the a ir was inlln ~, l i ately 

discerned and 1)laced either by his st a­
tio n sisn , or, lJefOTC t he [Illernational 
Call Books were issurd, IIY a di rect 
question b y one of t he reg ulars. 

All this prelude so that t he re.lder 
will urHlerstarli1 that the ;'op" sit s in 
on a nother wurlo ' in which little is l,id llf'1l 
aud everything Jlil:thly con'llre hensillle ; 

By ARTHUR LEECH 

t hat the snappy operat ions are all dearly 
deduced when traffic is slipped t hrough 
a jam of signals to a certain s tat ion, 
with a possible shift to anot her station 
where more fa\'orable conditions obtain ; 
assisted perhaps by a few friendl y Jots 
and dashes frOnl an interested listener 
li ve hundred or a thousand IIli les in 
ano lher directio n, fully as awake 10 the 
situation as the principals the mselves. 
And, of course, o ur on ly d etectors \I'ere 
crystal or electrolyt ic. Tubes were 
known to us only experimentally-cven 
whe n I left t he sea in 1916. 

A "Rapid Relay" Man 

ON E class of work which energetic 
ope rators cou ld do when within 

easy da y range of the land Slation!l­
u sua lly the fi rst or last day o ut- was 
what I always termed "rapi'l relay" 
work. A mass of ships leaving or con­
centrating on a purt like New Y"rk 
create an uniulaginaille jalll, and the 

homesick bluu and was much ill miod 
of desert ing shill a'lIl rushing back 
to ? l other. 

~ I y deliberations were ruddy in ter­
r u pted by the sudden inrush of ,1 mes-
5(! lIger escorting my relief and bearing 
glad tidings of my transfer to the "J\d­
miral Schley," latdy laid UI) in Ncw 
York an d l13i ling in half an hour for 
I'h iladelphia to run reg ularly ""'twet-n 
the latter IloOrt anti J amaica. 1I(':1I-i"g 
of the opening at the ta~t minute, dear 
old II. J . lIughes. Operating SUI>er in ­
tendcllt, had di 5j1atd H:d a mCS""lIgef 
wit h positi ve instrnctioll s to get lO til(' 
"Semi nole" !.efore she sailed. 

A lIen'otis ri ,le to New York :1.11<1 a 
ma.1 ru n 10 the ]Jattery, a nd I founll 
m Y!iC lf aboard Ill y new ho me just as 
the li n('s slid over the dock 's e(lge_ In 
thofoe .Ia ys the law did not requke that 
an Ojl·er:ltor he aboard and it W:lS st rictly 
III) to t lo .1I gent to he abo,lTd of his own 
a ccord Of he \\,,\S simpl y left heh ind. 
The lIew job looked gllOf!. The "Schley " 
was a InOfil-rn, white, y.lcht -like steamer 
:\1111 the wireless quarters of two rooms 
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were palatia l- comparatively. The set 
was a dupl icate o f the "Se minole's," 
but the name plate on t he generator 
said "120 cycles," wh ic h st irred up 
mild excitement tha t was considerably 
heightened by a few dashes on the 
spark wit h the aeria l disconnected, 
disclosing a wonderful smoothness to 
the spark that in­
fo rmed me I had a 
history maker of a 
sending sct. l\ly 
condusions on this 
we r e quickly cor· 
roborated. r found 
the "UG" a marked 
ship, being one of 
only two or three 
in existence with a 
h igh (!!) frequency 
spark. 

Then began my 
r e a I part icipation 
in the commercial 
game. The ensuing Winter was a 
record breaker for bad wcnther and I 
was dutifully sick every time we pas­
sed Halteras, both up a nd down, for 
several months, This condition in. 
terfered somewhat with my wireless 
ambi tions, but as I conq uered ole mal 
de mer, mylast reason for a threatened 
bol t from the business disa ppeared 
and r became a confirmed youllg salt. 

I found ra pid relay work almost as 
in t eresting as the long distance stuff, 
T rue, there W.1S not that feeling of 
triumph embrace(l in the mastery of 
space consumated when one had com· 

pleted a satisfactory t wo·wa y com­
munication over a thOUs.lnd or two 
miles, b u t t here \\,:15 so me de ligh t in 
surveying a foot-h igh pile of business 
whic h had been handled, To make it 
worth the effort, prohlem enoug h exis ted 
in extracting the stuff from the terrific 
ja m of signals which in the first place 
made it necessary for some ship to 
jump in and help the land stations 

'I ""H E p rincipal spot for this lively 
work was about half way between 

"HA," H a tteras, and "AX," Atlantic 
City, on Sunday morning when all of 
Saturday's sailings from New York 
were clustered two-score strong within 
a hundred or so miles-absolutely too 
close for a n y duplex work with waves 

I 

put 

f1atter'n a billiard t a ble and tuners as 
selective as a n a sh sieve made of three­
inch chicken wire. Ships were burst ing 
with traffic , all the land lubber passengers 
sending . nessages back home telling 
the fulks how fine the wea ther was and 
wishing they were along, etc_, etc" a nd 
wil h big commissions in sight every 
"op" threw his m:lnners overho:lrd a nd 
vigorously p lied the key to get his business 
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off first. The resultant jam was a wow[ 
I did n't know if I was here or there. 
Here was where my 120·cycle spark came 
in good, "AX," "HA" and I would clear 
the ones nearest us and I wou ld unload to 
one of the shore stations every time I got 
twelve or fifteen, m y spark cutting clear 
over the interference, Lacking proximity 

, SOIlnding 
, like 
20,000 

and a club for the 
more ravenous of 
these birds, to keep 
them quiet unti l 
their turn came, 
my most effective 
weapon was to 
threaten to clQ5e 
up and clear no­
body until they 
calmed down and 
waited to be called, 
Every time my 
switch went up 
to receiving, after 
giving one ship 
a final OK,-Zam! 
it would be on 
again, with about 
fifteen all calling 

at once. Through the 
fearful d in I might be 
able to recognize one 
cal1, to which I would 
shoot "GA," leaving 
the re st to cuss thdr 
luc k until the next 
contest. 

~Iy di ary notes a 
couple of amusing in­
cidents in con nection 
wilh this work-more 

amusing now, as is always 
the case, than when I was 
worked up to a lather over 
the proceedin~, On one 
occasion, just as I was loaded 
with twenty-two relays and 
a bout to shoot them to 
"AX," my juice went off and 
I was left lIat, Invest iga­
t ion disclosed tha t we were 
to lay to for four hours to 
delay our arriva l on account 
of an over-ripe condition or 
the fruit, the Captain fig­
uring the cargo would keep 
better fifty miles at sea 
than alongside the dock 
through a hot July night. 
All hand s lIopped for a 
four-hour rest and with not 
enough st('am to run a pea­
nut roaster there was noth­
ing doing on the dynamo 
being started, Wilh "AX" 
and " IIA" cal!ing every 
minute and sayi ng"GA that 
wad;" "wa ke up;" "come 
to life ," e tc" and with the 
gang getting panicky over 

my disappearance with a bunch of their 
commission-bringers, I did anything 
but rest, and when I finally 11:01 back on 
the air with a snappy "AX AX AX UG 
_. __ ," the re were yelps of joy from all, 
including myself. 

On t he other occasion I got caught 
with a wa d on account of the stat ic 
coming up suddenl y so Slrong that "AX" 
cou ld not read me, I was threatened 
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with the disgrace of having to carry 
the bunch up to Philadelph ia and to 
the 'Vestern Union office, but old "RM," 
Bob Miller of the slow, steady fis t, 
evolved the bright idea of copying me 
on a ten-foot wire in place of his high, 
static-eating aerial, and the day was 
th us saved. S t range we had to wait 
ten or t welve years before putting the 
idea into general use by building loops. 

After listening carefu lly for a couple 
of trips, gett ing the "feel" of the si tua­
tion, I got busy on that fasci nating 
night distance work, and from that 
t ime on most of my sleeping was done 
in the day time and my work during 
the dark hours. The layout resembled 
that of the "rapid relay" work, except 
that it was o n a huge scale of two or 
three thousand milcs instead of two or 
three hundred m iles. There was more 
"quality " to the work than "quant ity," 
so to speak. As against the terrific jam of 
the in-range wor k, we had the fading­
or swinging of signals from a roa r to a 
faint whisper and out, characteristic of 
freak work between sets out of range , 

Our land con nections were, in addi­
tion to "AX" and " HA," "PO," Tampa, 
Fla., a nd "OF," Coney Island. Other 
stations would occasionally come up 
s t rong enough to relieve us of 
some traffic, but the four men­
tioned ha bitually kept a long 
distance watch and could be 
depended upon. "OF" was the 
most consistent of all, seeming to 
be in a sensitive spot never 
equalled until the advent of 
"WST" lIt l\lillmi, F la" several 
years later, in an entirely different 
period of my sea experience. 
" OF" h ad the usual crude junk, 
including t he crystal detector, 
but he was a marvel at respond­
ing to calls from anywhere. 
Opr. "RO," Vosburg, was my 
buddy at t h at station and many 
a bun dle of "OS" from the far 
waters d id we pass through in t hose 
balmy days. 

My first two-way long <iistal1ce stunt 
was from dock at Port I\ntonio, J a­
maica, to "HA," about 1100 nautical 
mi les-a "knot" being about one and 
one-sixth land m iles. I had finally made 
up my mind to get in on this dis tance­
s mashing work and as "HA" was coming 
good I gave him a short call. He came 
hack pronto and f slipped him "OS 
4 p. m . UG arrived Port Antonio," to 
which he gave immediate OK. I shut 
off my motor with the feeling that at 
last I "belonged" in t he business. And 
keep in mind, deM reader,- a two-slide 
tuner and a piece of coal. 

In mil ling a round in my diary for 
notable instances to relate, I not e that 
the stuff was so regular as to almost 
pass out of the category of freak wor k. 
I note a long one, but one worth writing 
about, under December 30, 1909. 1 had 
collected a hunch of twelve relays; one 
I got d irect from a cable ship d igging 
up some trou ble along the Brazilian 
coast , about 1500 miles southeast of us. 
'Ve were off Cape Maysi, Cub.-., about 
a thousand knots from "HA" and 1300 
from "OF." The interference was bad 
up to midnight and several attelllpu 

to clear to " HA" or "OF" were un­
successful. napped u ntil 3 a. m., 
when I broke up a little chat between 
" H A" and "OF" and got a "GA" from 
"OF." "01'" gave me OK fine on 
No. I , then lost me on No.2 and when I 
came on I heard " HA" filling him in 
on No.2. "OF" then OK'd No.2 and 
said shoot another . "OF" took three 
more then said I w,-.s getting weak and 
to fi n ish the bunch to "!-IA." "I I A" 
and I then cleaned up the bunch, but 
toward the last, "OF" began to get me 
good again and he copied the las t four 
messages right from me and broke in 
ahead of "I'IA" to give .ne OK di rect. 
I t hen gave " OF" a list of OS I had 
collected and we called it a night. 
"OF's" las t signals were rather weak, 
a nd no wonder! r suddenly noticed it 
was get1ing unusually light in the room 
and glancing out t he porthole r s.aw the 
first act of a g lorious sunrise. It was 
5 a. m. and in that latitude good and 
dayl igh t. 

This was a good ins tance of a long 

T wo of our special trips took us to 
Panama, and there I met up with the 
string of United Fruit S tations that keep 
company with their large fl eet of ships, as 
wel l as handle traffic for the U. S. T heirs 
was a formidab le fleet. 

sus tained communication, but ple nt y 
of short sna ppy work could be done 
right in the early evening in between 
the heavy jam. 

A Dist a n ce "Stun t" 

OUR regular run never took us more 
than 1500 knots from New York, 

so there was little chance of doing bona 
fide work much fart her, and working 
distance for the mere sake of doing it 
was not in favor on accou nt of the un­
necessary jam caused. Occasionally , 
however, we could no t resist a brief 
call to some ship a couple of thous.-.n!! 
out in the Pacific, but if we got a re­
sponse, these inddellt s were rarely logged, 
because of the rebukes they were sure 
to bring from the office. 

Every time J heard one of t hese 
~ 

.' 
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Pacific st."ltions, I would wish I could 
carry my 120-cycle spark over to one of 
those J apanese runs, where with su­
perior atmospheric condi t ions and possi­
ble runs up to 6,000 miles, the boys 
used to do (and probably s till do) some 
marvelolls work. 

i\"ly best direct distance s tunt with 
"OF" was from Santa Marta, Colombia, 
on one of the special trips l"e made 
there. About IIp. m. I go t on the 
warm tropical a ir, layin g for one of the 
sta tions up where the snow was nying, 
and soon had "OF" coming in fair. 
My diary records show that old "RO" 
was not a t the key, and I believe that 
was why it took a number of calls to 
get "DE" to hear me. 

However, about 2 a . m. r slipped him 
"OS 3 p. m. UG arrived Santa l\larta" 
for friend H. J. H. to look over in the 
morning. 

r recall using a horne-made loose 
coupler of Oscar's on the "U G, " in 
defiance of Company orders, a nd gel­
ting into a peck of trouble o n accoun t of 
its EXTREME SELECT[VITY. YOl! 
can imagi ne ! However, it nearl y result"ed 
in putting "nipped in the bud" on the 
tombstone of my wireless career. 1 got 
into trouble with my frieuds at "5[" 

Guantanamo, Cuba, U. S. Naval 
Station, through no t hearing 
the m answer about twenty.five 
calls. 1 waxed abusive and 
when I got back to Philadelphia 
that trip I had three official 
lellers on the subject. ne as­
sure<l, I was ultr;L-respectful to 
Naval stations thereafter. An_ 
other funny thing about that 
case-several month s late r I met 
"LR," C hief at "51," on t he 
Fall River boat coming down 
from Boston when I was tr,l ns­
{erred to the "Farragut." In­
stead of the roaring bull I had 
imagined him to be, [ was talk-
ing toa mild·mannered gentleman 

who reciprocated my surpri!iC and plea· 
sLlre at meeting so fa r from o ur tropical 
stamping grollnds. And after the way 
of operators, a bit of lunch in the. buffet 
settled all our differences and when he 
retu rned to "51" our good relations were 
resumed. 

On my sixth J a ma ica trip one night 
I had an awful jolt in the Illcmory ta nk 
by hearing the following "4:30 p. m. 
VJ (The "Seminole," you remember) 
left l\'lonte C hrist i. " Owooah! It ga~'e 
me a sickness a round the stomach to 
hear t hat familiar name, and by the 
way he was laying on the key he was 
in the same fix 1 had been- nil com­
municado, you might say. I took pity 
on him a nd shot him an OJ{ and pas.o;ed 
his OS up the coast, but when I turned 
in at midnight his receivers had ap­
parently told him nothing. He was 
sUll broadcasling. That night I had a 
nightmare an<1 woke lip groan ing just 
as the aerial lead broke and was swirling 
down for a sure ca lch in the l\ late's nose! 

jam<licil 1 found to be a de lightful 
bit of t ro pical is la nd. I wondered a t 
t he women doing such heavy l<lbor, 
and of course go t into the usual trarnc 
jams suffered by tourists due lo the 

(Tum to page 58.) 
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The Radio Organ Has Its Day 
4l.Kari Bonawitz, of WIP, 

Proves that Even an 
Organist Can be 

Popular 

To K arl Bonawitz, Organist of 
S tation WI P, gOC$ the palm of 
victory for receiVing the greates t 

nllmber o f pupuiarity votes through 
the period between Aug. 16 and 
Sept . 15. 

I ncidenta lly, the great wave of senti­
ment in his favor made him not only 
victor for the mon t h, but carried t he 
popu la r musician to a point of vantage 
a t the head of the list where is shown 
the standing of the ca ndidates to dat(." , 
from the beginning of the COni est last 
Jul y. But the rea l contest is only one 
quarter o f the way through, and if 
history repeats itself, e,lch thir ty days 
will cha nge the complexion of things 
d ecidedly before the final count is made. 

Those who have not been follow ing 
the RAD IO AGE Popularity Contest , 
a nd therefore may not know what it 
is a ll a bout may be guided by t he follow­
ing: 

Clip the Popula rity Contest Coupon 
from this a nd the back numbers of 
RAD IO AGE a nd send in the name 
of you r Rad io favorite. You will ta ke 
pa rticula r note t hat your cand idate 
may be a ny pe rson, orgroup of persons, 
in a ny way ident ifIed with the great 
radio indu stry. 

Writeup Each Mon t h 

Each month there will appear in the 
column s of RADIO AGE a n intimat!' 
write-up about the candida te recei\>ing 
the greatest number of VOles during 
the thirty days of the second month 
preceding. 

In t he meantime, a careful record is 
being kept of the tota l number of votes 
received fo r each o f the ca nd idates, 
a nd at the end of the twelve month 
period the winner will be crowned 
king (or qu een) of them a ll. 

So far , with the major contest onl y 
one quartcr of the way through, The 
Duncan Sisters, l3il] Hay and Karl 
llonawitz ha\·e led the field for the 
mont h d uring July, August and Sep­
tem ber in t he order named. 

By Harry Aldyne 

And here is Karl Bonawitz. the first 
organist we know of who ever walked 
away with a Radio P opular ity Contest, 
Karl performs regularly from W IP, Phil. 
adelphia. 

THE WINNER FOR SEPTEMBER 
Kad Bon.wilz.. .. Orlani.t._ ...... WI P - Philaddphia 

STANDING TO SE PTEMBER 15th 
Name Clan ificat;on Wh.re Heard 

Karl Bonaw;tz._.Orcanat __ ... W I P- Ph;ladetphia 
H. W. Arl,n ... __ Announcer._.KDKA-P,nsburllh 
B,lI Hay .. ____ ... _ Announecr .. _ KFKA- H asllnl' 
Lamb<lIn Kay ..... Announcer ..... WSB-Atlanta 
John S. DalUlettAnnouncer •.... KHJ- Los Ange1<:. 
J ack Nd""n __ ._ .. Formerly 

Announcer. , .. WG N--Chicago 
E . W. Tyson .•... . Announcer._ .. WWJ- Dctro't 
Harry M. Snod· 

H,~~d·~';;;d·::::-_.~~t,,~~~~e;.::.~~~~~"or:;>~~:~~ 
Edward H. 

Sm'th_ ..... _._ Di""'t.". and 
Play .... _ .... WG Y--8cru,,""ctady 

J . Remington 
W.1Kh .... __ Orl an;$I._ . KYW- Ch;caIO 

Bert Dav,"_ ... _ ... Entctta,,,,,r WGN--Chkago 
Duncan Siltc .... _Enterta'ners. . K YW--Ch,caKo 
"Hu.k" O·H .... c ·s 

Orcru". t ' a ...... _Enterta;ner._ WL5--Cbicago 
N,choll. B. 

H nrri •........ _ .. _.Entertainer _.KFI- Lo. Anlelel 
Wendell H IllI_ ... Enterta,,,,,r __ WDAF_Kan$&' 

C,." 
Jerry Sull;van-Dlrector·En· 

ter tamcr._ WQJ--Ch;caIlO 

The above are some of the leaders, 
s howing their rela tive posItions a nd 
cou nting a ll votes from t he beginning 

of the contest. 
How will they 

POPULARITY CONTEST COUPON stand next month 
and who will re­
ceive the greatest 
number of votes 
through t he corn­
ing months? The 

Hatry Atdyne, 
Conte.! Ed'tor, 
RADIO AGE. 
SOO N. DearOOm St .. Chicago. 

T w;. h to ca.t my vote for. 

S tab .... . ______ ... __ .. _ Dale Heard ......... _ .... _ _ __ ._ .. 

Name [oPl''''''a ll. •.. _ .. __ .. _ ... ____ .. __ .. _ ... ____ ....• _' .• __ • 

Add"" •• (opt'o .. " II _ .. __ ... _ ... _._ ..• _._ .... _._ ... _ ... _ ...... __ ... _____ . __ •. 

December n umber 
of RADIO AGE 
will have a story 
about the candi­
date receiving the 
greatest number of 
votes from Sep­
te mber 16th to 

4l.Radio Announcers and 
Entertainers Vie 
for Popularity 

Honors 
October 15th . The November contest 
closes November 15th. December con_ 
test closes December 15th . 

Will you be one of those to give your 
radio idol the fitting and lasting tribu te 
he deserves by sending your vote to 
the Popu larity Contest Editor of R AD IO 
AGE? Do it NOW! 

A Word About Bonawi t z 
Kad Bonawitz. or KB. as he is fa­

miliarly known by the hundreds of thou­
sands of radio fa ns who have heard him 
over \VI P . i~ one of the pioneer organ· 
ists in radio broadcasting. The first 
organ recital was broadcast from the 
Germantown Theater, Philadelphia. on 
May 15, t92J. -a nd during t he following 
year a nd a half more than two thousand 
compositions h<lve been played and 
broadcast through WI P, owned and 
Op<'rated by Gimbel Brothers, Phila· 
delphia. 

Four thousand letters a nd cards and 
seven hundred and thi rty telegrams 
have been received direct ly by Karl 
Bonawitz in appreciation of his un­
usual programs, 

Bonawitz was born in Philadelphia 
in 1894, a nd studied organ , piano and 
musical composition in that city, in 
London and in Berlin. His broad· 
casts from \VI P have entertained count· 
less thousands of radio fans. 

"Bonawitz can make the organ talk " 
has been heard often from his listeners-in. 
The wonderfu l personal ity t hat Karl 
broadcasts with his music is not acted. 
He is that way a ll day long and all 
year 'rou nd. 

Having "at his finger tips" one of 
the larges t organs in the cou ntry. he 
is able to bro<ldcast many interest ing 
effects from WlP, 

S ta tio n s Co-operate 
Perhaps one of the reasons why Bona­

,vitz continues to draw most of the votes 
is the unusual co-operation Station \VI P 
is giving RADIO AGE in its popularity 
contest. Ether fans who listen in regu­
la rly to \V IP's programs have been told 
to vote for their favorite. a nd a lmost 
unanimously they have lined behind the 
orga nist. 

Other s tations-particu larly KY\v of 
Chicago a nd KFKX at Has t ings, Neb., 
arc doing the same thing. and as a result 
t heir announcers a nd entertainers are 
leading the fi eld. 

This just goes to sho\ .... what a bit of 
co·operation on the pa rt of yo ur favorite 
radio st a tion can do. 

So a sk your announcer to urge his 
listeners to vote for his entertainers. 
you fa ns! Every vote coun ts, especially 
when the contest is as close at it is at 
presen t . 
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L ...... _ ...... b. ~ ..... ,.. Y 

THE GOLDEN SONGSTRESS 

Such is the title ellrned by Florence Macbeth, soprano with the 
Chicago Civic Opera Company, who rose to radio ra me la ~t year 
through her performances in operatic ~ucce Slle s. Miss Macbeth will 
appear over several East ern a nd Middle W est ern R a dio sta t ions t his 
Winter, so fan s who applauded her las t season will b e trea t ed aCain. 
At pre>'C nt she is in New York , 

33 
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What the 
Broadcasters 

The "Sunshine Station"­
KFLR 

By 1\1. H. Browll 
" TillS is the Korher Wireless Station, 

. 0\\ ncd and operated hy the Univcrsity 
of ~cw ='-Ic:>.ico, locaicd at Albuquerque, 
)i('w ='-lcxit'fJ, the sun~hinc center of 
America. " You fila) possi bly have heard 
the~ words. e,'en thouSh )OU Ihe in 
='-Iaine. Ca lifornia, or any o ther part of 
t he United State~. They al'l~ f:ltni liar 
to the radio fan ~ of the ~oUlhwest, where 
broadca~ti ng stntions are few a nd far 
between. Unlike Xc,," York or Ohio, 
'\e~' ='-[exico doC$ not h:lvC a station 
e very few miles. 

There are o nly twO stat ion s now oper· 
ating in Ihis, the tifth largest slate in 
the Union. 

1£ you accidenta lly tuned in on KF'LR 
during the middle of a program and did 
not hear the voice of t he annou ne(' r , 
you may have thnught you were listening 
to l1 ayana. or ;\Iexico ('ily for the wild 
lVa"e5 haq~ carried !iOme of those beau· 
tifu[ Spani sh melodies so typical of the 
southw..:"t. 

Good Pro~rams, Too! 

Durin g the pas t year l11any special 
progTa m~ havc been broadcast as wen 
as the regular weekly program each 
Friday e"ening. A wire to the footb,al! 
licld made it p0551h[e to an nounce the 
progress of the ga mes play by play. 
The prL'Sidcnt of the Uni ver"ity :lnd the 
members of the fa culty h:lve contributed 
their sen ·ice$ to ma ke the '>Tograms nOl 
o nl y doubl y interesting, but educational 
a5 well. All the 1000a l anists haHl lI"illi n&[y 
aided to nmke KFLR a source of pleasure, 
eu[ ture. and eduC:l.tion. 

Radio in the southwest prescnt s 
many unusual pro ble ms. A loe:l.l station 
"hieh can scarcely be heard a hundred 
milcs here is he:l rd all o,'er the United 
State~. The e."'\ use ma)' be due to th~ 
(>CCuliar ch aractcri~tics of climate and 
gcography. Nearly c ,·ery day of the 
),eOlr t he s un cook~ the parched mesa . 
making da)'light radio practica ll )' im­
~~ible. It i~ \cry dry :lnd only certain 
kinds of trCf"$ ",ill grow e\cn with con­
stant irrigation. T{'n miles to the east 
are the t all pinl' and lir covered slopes 
of the San([ia ;\ lou ntOl ins. At the II"cst 
is the Rio Grande, lind aCrO~! from that 
river arc five e}.. tinct \ '01ca nOC5 wit h 

are Doing 
-l 

~ 
" Bob" Boniel D irects atWEBH 
Robert D. Boniel, who won fnme :IS 

the popular program director of Station 
I{YW, (,hie."'\go, in the earl)" .lay!! of 
radio, is now winnin g new adherents as 
Station Director at \\' EBII, located in 
the Edgewatcr Beach 1I 0tel , C'hic:lgo. 

i\lr. Boniel lert I{YW o n Septembe r I 
to take oyer the reorg;l.Ili led WEllII , 
and it is because of his efforls that the 
Edgewater Beac h Station is ~o popular 
tod:lY. Bob's pictu re is sho\\ n in the 
in~n abo,·c. 

•• . -. 
ginnt la\'a hed~. The altitude is a ho ut' Mi$s Maurine Marscillcs, shown a bove , 
5,(ji\{1 fcc\ . Just what pitTt each o f won instant fav or with Middle Western 
the..c featllrt'~ pill Y in ra(lio has no! bee n Radio fans when she introduced" Charley 
dclinitely determined, hut some of t he m M y Boy" and" J immy Gee" from scveral 
play II. might )" im llOft a nt role. stations. She is a dancer by profession. 

P aying Radio Artists 
Starts Row 

New York : A 1I:1I1Ie of the a ir , which 
mtly dceidc t he [ife of the radio as an 
amuscment, has been begun h('re. 

The lin,t phase of 1 he light will ooncern 
itse[f with whether the radio is to p"y 
for th(' things it hroadcasts or whet her 
the present policy of using volunteer 
\.,Ient is to e ndure. 

BroadcaMers not affiliated with the 
~at ional As.sociation of BroadcaSler~ 
:l nnounced th:lt und(,T no circull1stanc('s 
would the)' come in on t he latter's n('w 
policy of 113}' ing artists for what they 
contribute to programs. 

The Kationa l Association, i£ the recom· 
mendations of its in vcstigating committee 
be adopted next month at its convention, 
will put ils entertainment on a basis 
similar to the thealrical business, said 
Paul B. Klugh , execut ive chairmen 
of the as!oOCiation. 

Stars of opera and the stagc and 
musicians of the be"t concert pl,tforms 
will be bookC(! to sing or play fOT the 
radio, the :I!.50ciation announced. 

How They Stand 

A statement issued by the national 
association described present conditions 
as "chaollc," and added: 

" Radio brO:ldcasting cannot con tinue 
on it ~ present basis. All radio programs 
now are made up of yolunte(' r talent, and 
!iOme performers arc paid by advcrliS(' rs. 
T he best known performers ref use to 
b roadcast without being I>.,id. Obviously 
the time has arriy('d when progralll3 
muS! be impro"ed in quality." 

Some of the big ind('pcndent broac!· 
casters said they wer(' convinced t hat 
t lu:re was 110 need for paid talent a nd 
their present gratis policy would con­
t inue "for sc\'eral years." 

R('prcsentativcs of the Radio Cor­
poration of Anlerie."'\ and the General 
and Westinghouse Electric Comp.,nies 
solid they wo uld nOI enter the adventure. 

"Payillg performers will not iml)TO\"l!. 
the program one bit," said '.Ierth:l 
Brainard, assisrant program director 
of \\'J Z. "The programs we <Irc bro.,d­
casting now a re a s good as any t hat 
could be a rranged with art ist s who 
demand pa)' . 

" T ho5C whose efforts we broa dea~t 
do not wish pay. They feel that they 
lire bci llg rewarded amply by the adver­
tising they derive from cOll t ribut ing to a 
program." 
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This Girl Specializes tn 

Radio Love Songs 
Popular Canadian Soprano, After 
Trying All Brands of Music, 
Decides She Likes Best to Sing 
For Sweethearts of All Ages 

An Intimate Personality Sketch 

BY O\YlEN E. McGILLICUDD Y 

T I-I E RE n(!v(!r was a time in the 
history of this old world wh(!n 
people! w(!r(! not fond of love songs." 

Such is the opinion of winsome Jean 
Mc Lean of T oronto, whose fin e soprano 
voice has been heard many t imes from 
Canadian sta tions and has won for her a 
host of friends throughout the United 
States and the Domin ion of Canada. 

"All healthy people have some romance 
in their systems," continued t his charm­
ing soloist, "and to please the majority, 
one must discover the at t itude of the 
normal person. I have fOllnd that the 
' Darby and Joan' sentiment is a sound 
and wholesome one, and one tha t no 
art ist can a fford to ovcrlook if he ur ~he 
wishes t o gain and hold the approval 
of t he general public. 

Jan lIad Its Day 

" It has been my experience that t he 
invisible audience considers classica l 
songs too stiff or formal. The syncopat· 

ed, or ja~~, songs have t hdr day, 
bUI it is a brief one, for I he 
list eoer grows t ired of t he COli' 

stan t repetition. On the other 
hand, the semi-classical, or betler 
type of modern sentimen tal bal-
lads, are always appreciflted and 
never seem to lose t heir aPllClLl." 

Asked what songs she had foun d 
to be most popular with her invisible 
audience, l\ liss l\IcLean selected " T he 
Silver Lining," "The Nightingale of 
June, " "Love \ Vas Meant to l\! ake Us 
Glad." "At Dawning," " Fo~ You Alone," 
and "A Rose, A Kiss, and You." 

"I have su ng these songs a number of 
ti mes over radio and have fuuuy that 
each seems t o have a d ist inctive follow_ 
ing, for I have received requests by letter, 
postcard , t elegraph, a nd telephone, to 
repeat t helll at future recitals. Some of 
them a re new. while others ha ve been 
su ng for y~TS. Geucrally speaking, 
people prefer a number with which they 

a rc familiar, for t he 
old songs seem to 

What Songs Do You Like Best? 
establish a friend ly 
contact, no matter 
how many miles 
away the unseen 
lis tener may be." 

Radio Age Wants to Know! 
RADIO AGE would like to find out what 

kind of songs its readers like best over the radio, 
and why. Maybe we can do something to give 
RADIO AGE readers t he kind of songs and 
instrumental selections they would like to hear, 
instead of inconsequential numbers. 

Write the Music Editor, care RADIO AGE, 
and tell him what you, personally, prefer to hear ; 
whether it's love songs, jazz, classical, martial or 
what. W e'll tabulate the results and print a few 
letters in an early issue. 

Also, What One Song Do You 
Like Best? 

We believe there a re several songs that will 
never lose 'their popularity over radio, such as "It 
Ain't Gonna Rain No Mo'," "After the Stonn," 
"Marcheta," "Love Sends a Little Gift of Roses," 
"At Dawning ," etc. What do you think? Let 
us know-NOW. The M usic Editor. 

lI'! i sst\ l cLean 
takes a keen en· 
joyment in s in g ­
ing for the radio. 
"\Vhen I fi rst faced 
Mr. l\l icrophone," 
she dedared, "J fclt 
terribly ner vous 
a nd a pprehensive, 
for I missed the 
sigh t of the audio 
e nce to which I had 
heen accustnll1ed. I 
had a peculiar , a ll· 
alone feeling, hut 
after t hl' firs t solo, 
w h en fri.e nd s 
assured me they 
ha, l heard my voice 
perfect lY, I feltcon­
siderably buoyed 
up. I consider 
t hat s i n g ing for 
radio has many 
compen sating ad· 

Perhaps. Olle of Ihe rCGwn.t why Tillie 
Thorpe, .toprallo, is so popular is becau~e 
.the .ting.t nOlhulg but well·known, old-lime 
love song~. She is now making a lotlr of 
radio .t/alion.t in the middle WNt. 

vantages, the greatest of which being the 
larger audience and the sincere apprecia· 
lion evidenced by the correspondence 
from listcners a ll uver II, .. cUlltiu"nl. 

" ! am sure radio has opened up not 
only a new world of usefuln ess for t he 
art ist. hUI has a lso brought good music 
to t he ears of t hose who ord inar ily would 
not be a ble t o hear coneerr recitals. In 
th is way it has helped to c h(.,er the 
loneliness and remove the isolatioLl of 
t hose who live in far- away communities. 
People may get t ired of the city, but t hey 
a lso get tired of the countr y. Radio, 
I a m s ure, will tend to make our young 
folks more satis fi ed wit h rheir own homes 
a nd b ring contentment to marly weary 
hearts." 

A Fri endly Sin ger 
This conscientious a rtist " has a way 

wid her," as the Iri sh say, a nd she 
manages to make her llllS<"'C 1l aud ience 
feel that they are listeniug t o a reany 
frielld ly sor t o f r>t'"rson who is doin g her 
best to ple:lse each listener. She has an 
in t ernational rel)utatiol1 as a \'0(;''"11i5t 
a nd has won the gold medal al t he Welsh 
Eistodfod d; she is a member o f the 
t eaching staff of I he Toronto Conserva· 
tory of Music ; ;! nd is organist and choir 
leader at Centra l Bapt ist Church, Tor­
o nto· 

1I 1i5S "1cLean, who has large demands 
on her time, is a firm believer in physical 
fitu ess. " If a musica l artist does not 
keep fit. he will find it llext to i'11possible 
to get a ll the work done he shonld do," 
she asserted. "I plan out every 
hour, and,"-here eallle a confi ding 
s milc--" J somelimcs s pli t then\ into 
half honrs. I si nlply love basketbal!, 
lawn tennis. and motoring, and make 
t ime for at least one of them every day." 
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The Home of Artistic Engineering 

New York's TWIN 

N E \\' YORK:-Radio 
Broad<:IISl Central is on e 
of the most unique broad­

casting st a tions in th e world. 
\\'ith one pair of a nl en na 

towers, one lralls mining ho use 
and onc co nt rol room, it broad· 
casts tll"O disti nct progrnms on 
two different W:He lengt hs Fro m 
two 6C1):lmtc blUdios. 

Brielly, I wo stations known 
by the call leiters \\'J Z 11m! 
\YJY. operat ing o n 455 a nd -105 
me ter \\,D. VI! lengths respectively. 
are under the 5:IIne roof, man­
agement and operation . 

The twin stations aTC located 
in the Aeolia n Building, on " 2nd 
street just West of Fifth avenue, 
which itseJ£ is the vcry center 
of n1U1iic .. I and artistic life in 
New York City. Bcc;\usc they 
3TC under the 5.'\ mc ma nage ment 
these stations can book unusual 
events with ease. 

T he engineering insta llation is 
o f the most advanced in the 
world, am))lifieu as it is by the 
latest discoveries in the radio 
world . The contro l room ad­
joins the twO studios on the 
sixth Hoor and contains two 
exactly dllplicate installations. 
one for th e \\'12 channel and 
the other for the Wj Y dmnneL 
It is here th:lt the delicate so und 
waves im)Jinged upon the micro­
phone in the studio arc modu­
lated to the proper <Iuality, 
amplified to su ffi cient quantity 
and t hen relayed to the trans­
miller room atop the roof. 

Imposing Ante nna 

ST RETCIlIi"\C, aoove t he roof 
is· the imll(lsing lit retch of 

aerial-l75 feet between the 
crOSS-lre('S of the two al'llenna 
towers, them,;cl\'es 100 feet 
abo'J\c Ihe roof and 452 feel 
alx)\c the street. The Iwo 
antennas arc in the form of 
inlerted ·'I.'s," each leatling 
from one en,I of the transmitter 
house, the SO-foot horilon!al 
sect ir..n being joined by a J5· 
foot $trclch of SIlPPOrt. 

Perfe!:t lr.:ln'mis~ion of pro­
gra1l\s is assured by the usc of 
a de\ ice knOII'1I as the o~ce llo· 

Stations 
By RUSSELL H. HOPKINS 

J.

'1. 
!, ., ., . 

In thl! centtr of New York'J mU$icai and arlislic life, 
the lower$ of Wi YoW) Z lake their place in 

/IIanhallan'$ new radio $k)'lin~. 

graph. which \"isll.:liizes to the 
control-room operator the reo 
action of the radio waves to the 
voice wavl'S, en.:lbling him by a 
gla nce and a twist of one or t wo 
d ials on the neighboring control 
panel to maintain perfect trans­
mi ssion. 

The st udios .:llld recept~on 
rooms are the most .:lttractlve 
part of Broadcast Central. En­
tering the door m.·uked "radio 
Broadcast Cen t ral-Entrance," 
the " isitor or artist (and in this 
case it's a visito r only) find~ 
hi mself in a large, sunny and 
tastefully decorated room, the 
\\'j Z reception room. From 
t hree big windows he may look 
dO\\'n on the green park behind 
the Public Lihrary or Inay sit 
in luxurious easy chairs and 
skim through the pages of the 
photograph album of e\'ery 
famous personage who ha per. 
formed through "'JZ; and in 
t he meanwhile he may list en to 
the receiving set which is t uned 
to \VJZ's own wa\"l~'-actual 

proof of the transmission which 
is given the broadcasting in t he 
next room. 

The Twin Studi o 

P.\SSING back to t he "'jZ 
reception room and turning 

one's back to t he entrance from 
the hall, we sec the door to the 
Wj\' reception room, with a 
perfectly appointed dressi ng­
rOOIll on either side of the con­
necting passage. This room is 
as lavishly furnished as the 
o ther, with an elaborate reo 
eei"er tuned to "'j V's wave 
!ength. The panelled walls are 
furnished in blue and green, til( 
trim and mouldings of salmon 
pink (ca n you imagine that?) 
a nd the draperies in he.:lvy, 
vividly. flowered cretonne_ This 
studio, located in the corner of 
the building, looks out upon 
the Public Library to the South 
a nd on Fifth .:lvenue on the 
East, wi th the busiest corner 
in the world-Fifth Avenue 
and 4211d Street, a lmost within 
speaking d iSlance. 

(C.,,,yrCb •. 1m. b~ n.dio Ace) 
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Keeping Up-to-Date with Radio 

M arilyn Miller. musical 
comedy s tar, takes a bit of 
mornin, dandn, prac tice 
while her h ubby, Jack P ick­
ford, o perates the fa mily 
radio se t_ M a nlyn reports 
that the r adio he lps h e r reg­
ularly in keepin, nimble 
between production s. 

ill 
" 

Al though h~ hat not , .. ken much of a n 
..,lIve part in the P'"""'t poli,;n l U mpIlIln, 
Pre-ldent Coolidee I. a ppeannl !>cfore the 
Mocropho~ at cv<ry Oppon.UNty. His ,n· 
formsl spc«hes . <e !>cin, btosdcMt frequ~nt_ 
I), b o m WEAF, WJ Z and WCAP. Above 
he i ..... ""'" bd"o'e doc WJZ " Mike. " 

";;;;"';;";;'~~:::.~f'- I' ..... A ) 

This gia nt radiO set, one 
of the many surpnscs at t h e 
N ew York R adio World" 
F a ir, should be able t o gel 
M ars w ithout any difficulty. 
G ertrude BelVI lle, sh own 
t u ning above, reports tha t 
the volume on this set could 
be heard ror m i!es around. 
Oh, yes! 

Rod ... h •• bttn i""talled ,n New Vork bl"Oke •• ~ h""woo to 
enable uockbrokcn to keep;n tou-<h \1f1lh ma,kUQuotal,ons from 
Olhe' cih ...... _ II .s 10 keep UT> wit h the p .esKlent,.1 ca mp.'ln. 
Above 's .. tyPICal pffiee keeplnll"Ulto< k board f.o m , adio <c.-to 
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"AII Abo-oard for fhe ,"'IS Unll miudt' 
Geo'f.t Hay. (lflflOllflCer of Ihl! jOffll}U$ 

,Jlallon, is shown (l/Jm!e lully Quirrd (l ,s 
Conductor of W'LS' and its tqually jollWu ,J 
lcx:omoth-e It'h,Slle. 

B y M iltoll Lieberman 

"N0W lillie kiddics, fold your liny 
hand . a nd sing the Lord's pray· 
er with u..--ar·(·r·rrrk··Good­

bye-Hello-Poll y don't want a cracker." 
"Shhh, don't make a sound, " Ford 

Rush 5.1.1d to us, "a nd the parrot will 
keep up tal king for half a n hour. li e's 
gOI a voca bulary of one hundred words 
a nd he uses them as ollen ;U:l woman." 

We were listening vcry closely while I he 
polly had his talk out. 

"Oh, pshaw, now he'll shut up ligh!." 
This las t came when two young ladies 
~tepped into the s tudio of radio-phone 
WLS a nd sta rted asking the pol1y if 
he wanted a cracker. Polly looked al 
them with a coc kl;:d e),e, as if to say, 
" "y gosh, arc you s till asking that s illy 
old question? Wh y should I wa nt a 
cracker more than a gla!ilii of beer?" 

HUI Polly just kept (Iuie t , a Jll)arently 
in~ulted that his Jitt le monologue should 
be interrupted. Ford Rush, a lIIember of 
Ih(' famous team of I~ord and Glen n 
(Rowell) \I ho arc nationally kno" n as 
t he bed-lim(> story te llers o f the slation 
and singers of " lI ow Do you I)o?" e):­
p lained that !\l r. Stalic waS ju"t kiddin g 
himself and :-' Ir. Rowell when he screamed 
with that cracked voice o f his: .. ~ow 
linle kiddies, fold your ti ny hands .1.od 

Good Evening, 

Listening In with 

sing the Lord 's prayer with us," That's 
the way they clo~ t hei r bed'lime stories 
each evening between 7:-15 and 8 0·clock. 

"Ford a nd Glenn" arc disti nguished 
beca use they arc the (.rst r ~ldio cuter­
lainers who ever succeeded in mak in g 
bedtime slOries popular. In fa r.t, so 
popuklr has their fift l't'n-minute " K iddi .... · 
period" become that One day last -:'Ion th 
when t hey qui t work to attend the Illinois 
State Fa ir, the Sla tion wall delu ge!; with 
inquiries about their whereabouts. \\'hen 
they return ed t here W;lS a uni\·CTs ... 1 

sigh of rtl ier. 
Ford a nd Glen n 's success in the bed­

ti me story line can be a llr ibuted to 
their originality. Even their songs are 
original, and they boast t hey can put 
any nursery rh yme to music on a mo­
ment's notice. 

Som e "B ig Kids" 

T H E kiddies aren't the only ones who 
listen in , ei ther. Ford and Glen n 

arc eagerly awaited on the ai r by ma ny 
men and women who won ' t sec e\'en 
their second child hood again. Glenn 
estimates that a large proport ion of the 
members o f the WLS "Lullaby Club," 
which was ori gi nally intended for li nle 
tots only, consists of scores of fath ers and 
grandfat hers. 

WLS is owned by the Scars- Roe buck 
Agricultural foundation, and has its 
studio located on the mena nine fl oor of 
t he Sherman Hotel. Chicago. The 
towers which send out its 500 watU 
are located a t the Sears-Roebuc k plant, 
several miles awa),. 

;\lr. Stat ic isn ' t the only pet o f the 
sta lion . There is "Smoky the duck," 
who quacks obligingly for the children 
who arc listening in . }-Iolll'ever, Mr. 
Stalic is quile important, and he bears 
himself with a dignilY which shows that 
he knows how important he is. He is a 
double-yellow-headed i\ ICKican parrot 
from the Gulf cou ntry and was brought 
to the station by George lIay, one of t he 
most popular a nnouncers in the country. 

"Sta tic" comes from a bmily of thea­
trical parrolS, as his father and mother 
do tricks in a circus, his ),Qung('sl sister is 
with a carni val and his three older 
brothers arc in vaudeville. This species 
of parrot usuaHy li ve to be 150 yea rs old. 
but Static is just a ba by-live years o ld. 

So much for t he p.lrrot-mascot of 
WLS, the greatest s ta tion devoted to 
the inte rests of rural oommu ni ties in the 
world. It is a stat ion lit erall y buil t by 

HAVE YOU MET 

farmers and intended solely for farmers, 
Wh en the station was conceived a nd the 
monc), a ppropriated, p lans were thought 
out how it may best serve the farmer. 
Sam Agaard, director o f the Agricul­
t ural fou ndation of t he Company, and 
Edgar L /3ill, his assistant. formulated 
these plans, and they ha\'e bcen quite 
successful. 

Far m talks are given, schools arc 
conducted for farmers. their wives a nd 
children a nd lessons are taught to beller 
the coun tryman's mode of living and in­
c rease his pro(lts on the products of bis 
profession. Cows and pigs and goats arc 
dissected and put together over the 
microphone to expl ain the "innards" 
of live Slock and help the farmer ben er 
them. He is told how to grow cabbage 
and ""heat, and what kind of scarecrows 
best keel) tho ..... parasites a'A'ay. Officers 
of the sta le granges make regular talks 
over the WLS microphone and Ihe very 
cow_paths thai lead off of l\lain street 
are trod by the WLS teachers. 

" All Work a nd No Play" 

EVEN the farmer' s amusements are 
considered a nd cared for. Every 

Sa turda y night old-time liddlers give a 
barn dance and the leader ca lls his steps 
o\'er the radio. "Turkey in the Straw," 
" i\lone), i\ l usk," "After the Ball," and 
old-l illie cOlillons and reels arc broad­
cast. 

And Si and Hank and old Sam I-licks 
like it. To show ho"" much in terest they 
take in it , a rather humorous incident 
ca n be told. J\ contest was bei ng con­
ducted to del ermine the most popular 
of the "Old-Time fiddlers" a nd it was 
announced that all o f the listeners cou ld 
vote for their favorite. From down in 
Illinoi s a regular storm of votes came in. 
A champion of one of the players had 
taken several hundred stamped ]>OSt­
cards and printed on the bar.k "This 
counts as one vote for so and so," and 
about everybody in the township was 
gh 'en one of the cards to send in. Then 
from a nother section of the cou ntry a 
similar sttlnt was tried, until the votes 
ra n up into numbers. Yes. t he farmers 
are quit t strong for \\' LS. 

Bu t t he station is not laCking in 
metr0IXJHtan en tertainment. either. Reg_ 
ul:lr jan is a prominent feature and there 
a rc many musical programs. The sta­
t ion calers to the rai lroader, a lso, and the 
Pennsylva nia Rai lroad ' System broad­
ca sts a series of concerts. Talented 
employes of the road come up about 
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Everybody! 

FORD and GLENN 
" THE BEDTIME STORY BOYS"? 

every two weeks and give programs. One 
night on one of these programs the stars 
of all past Pennsylvania programs were 
chosen. The~ were G . W. i\ lorris, an 
employe·singer of Pittsburgh, with a 
voice that plans to enter opera; a quartet 
of Pullman singers that ente rtain on 
Pennsylvan ia trains; M iss Rut h Radkey, 
pianist-daughter of an e mploye at Wash· 
ington Heights, and others. On t hat 
night a ver y u nusual thing ha ppened, 
much to the profit of i\liss Radkey. 
A member of some woman's club heard 
her play over t he radio and enjoyed it so 
much that she called the studio by tele­
phone and asked her to play at a n enter · 
tainment to be given by the dub. 

RA D IO AGE ha s broadcast featu re 
programs from \VLS at frequent inter­
vals. 

WITHOUT a do ubt the 1II05t popu lar 
character in the station is George 

I'lay, t he e ngineer of the "\VLS Un ­
limited" train. His " This is WLS, 
Chi-caw-go" annou ncement, and the 
toot-toot of his t ra in whist le, are known 
to a ll fa ns. Clem Dacey announces, too, 
on the late evening programs. Dacey 
is a vaudevi lle man, and appears on the 
stage with Van Alstyne, the composer 
of " In The Shade of the Old Apple 
Tree." 

A new feature has been tried out by 
the station which, it is planned, will 
become a permanent part of it s weekly 
entertainment. 

This is the weekly radio play given by 
t he WLS theatre, directed by Hen ry D. 
Saddler, of Bloomington, Ill. Every 
F"riday night a o ne-act play, especially 
adapted for the radio, is acted, and it has 
met with much success. Extensive 
tests h ave tx.oen conducted to determine 
the most effective way to broadca st 
drama, and the ingenui ty o f the station 
has resu lted in schemes to imi tate ever y 
conceivable sound , so t hat the imagina­
tion can build from the sou nds broadcast 
the scenery, costumes, a nd facial ex· 
pressions which o rdina rily are. necessa ry 
parts of the stage p lay. 

A visit t o WLS' studio while Ford and 
Glenn and George Hay nrc in opera tion is 
considered better tha n a box seat a t an y 
legitimate theater. The studio is quit e 
small, and as a result admission is a hard 
thing to achieve. So packed has t he 
studio become on certa in occasioM that 
" The Judge" is t hreatening to pll t at­
tendance on an "applied.for-in-advancc" 
basis. 

The fun usually begins about 7:45 
each evening, when Ford a nd Glenn 
scat t hemselves comfort a bly on their 
piano stool and reel off their "Good 
Even ing, Kiddies" greeting to the thou­
sands of yo ungst ers who gather a round 
the family radio for t heir Ilot-to-be­
missed bedtime stories. 

I N SPITE of a packed studio and scores 
of rest less, noisy fans who a rc trying 

to get in, Ford and Glenn manage to 
keep their composu re ellough to amuse 
the list eners in t he studio and the thou­
sands outside of it. Their harmony 
has WO Ii them many vau devi lle offers, 
and their origina l repartee, which is 
made up on the spu r of t he moment a nd 
not by laborious preparation , is about 
the best to be heard at any station­
anywhere. 

Ent!'r " The Judge" 

After the bedtime stories have signed 
off and " Little Ford" and " Big Glenn" 
have retired to l a ke a temporary rest, 
" T he Solemn Old Judge, " nee George 
liay, a ppears on t he scene, doffs his coat, 
rolls up his sleeve, and lights a fag. 

introdUCing "StatIc·' the only 
paffot wlwse profession is radIO 
broadcasllng, And "Stalic·· knows 
the ropes. too. 

Seated at a small table, he ta lks into 
the "Mike" in his in ti mate, plea si ug way, 
and keeps \ VLS' evening p rogram hum· 
ming till well past midnight, on featur()' 
nights. 

Ford and Glenn usually appea r later 
in t he evening to sing a few popular ~ 
songs, and on several e venings a week 
Ralph Emmerson, at the Barton st udio 
organ , plays rc<Juest numbers. most of 
wh ich arc popula r or semi·classicall 

With such au aggregation of stars as it s 
studio personnel, it is no wonder that t he 
Scars- Roebuck Company has made its 
station one of t he best loved in t he Middle 
West. 

Programs fr om H o rel 
MaS{ of t he broadcast in g from WLS is 

conducted at the Hotel S herma n Studio, 
althou gh some of t he farm programs 
come from the stu dio iu t he Sears- Roc­
buck Bu ildi ng o n the West Side of Ch i­
cago, where the apparatus and towers 
a rc locat l.u . 

Ford RU$h and Glenn Rowell, who made "Lullaby Hot/r"/or the kiddies on irulitu­
lion over WLS, are shown abo~'e in a moment of harmony. Their bedtime tales make. 
jU51 as much a "hit" wah the grownups as they do with the open-<:a' ed youngsters, 
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And here is Jack N elsan, hlmu l/, 
l~ho is 10 be annollncer and director 0/ 
Radi" Slation \\'JJD. 

. By Jack Ne lson 
Dorcctor-AnnouncCi', WJJD. 

M OOSE H EART ! A city in Illinois 
which is, as the name i ml)l ies, 

. the very Ueart of 1\ 1005e. 
On t he e mble m of the Loya l Order of 

~ Ioo~e are the letters r. A. P., standing 
for Purity, Aid a nd Progress, and 
inasmuch as even" member of l\loose is a 
father to all the children at l\looselwart, 
it is com mon to hear " ' -iOlni y Pap" 
whe n a l\ loosc is concerned, a nd we say 
it now at t he birth of \V J J D in the 
Radio World, "Howdy Pa p!" 

OClOber 2ith, Navy Day a nd the birth­
day o f Sec(etary o f Labor James J. 
Da\-i5, was chosen as t he opening da y of 
this new 500 watt station. The letters 
") J D" in the call exist bttausc of 11 

sincere desir~ on the part of those who 
know what he has done for t he ~stabli sh ­
ment of 1\ looseheart and for Ihe better­
ment of thousa nds of children to give him 
some public recogn ition of his service , 
and it is very appropria te that the 
l\looseheart Station include his ini tials 
for il is due largely to his efforts that 
:'I l oosehcart exists. 

l\1 r. D;!. vis was successively a bootblack , 
iron puddlrr, organi~er of the Loya l 
Orde r of i\loose, founder of !\ Ioosehearl 
a nd Secretary of Labor in President 
Harding's and President Coolidge's cabi­
net and DirectorGeneral of I he fraternity 
;\Iooseheart is a co-oJ,lCralive, fraternal, 
phibnlhropic non-money-making enter­
prise of the Loyal Order of \\ioose, 
sustained by it s 600,000 members each 
contributing two dollars a year for the 
~upport, care, education, vocational train­
ing and Ihe protect ion of the otherwise 
.If'ocndent chi ld ren of its deceased 

Enter WJJD 
Two Famous Radio Favorites Manage 

New Moosehea rt Station 

membe rs. To date more t han $6,000,000 
has been expended on this cit y of child­
hood. 

A Real Paradise 

I T IS beautifull y situated on its own 
1. 100 acre eMaie in t he fa mous Fox 

Ri ve r Valley o n the Lincoln High wa y 
between Aurora and Batavia, 111. , thirt y­
five mites west o f Chic.1.go. For miles 
.lTound there is open space, beautiful 
trees and clear s kies. The Fox River 
r uns through the I)Temises and a 16-acre 
lake offers opportun it ies for SWim ming, 
campi ng and ~ kating. 

!\ [oosehearl is remarkable becau se 
( 1) il accepts on ly the dependent children 
of deceased ;\1005<:; (2) it has t he lowest 
death ra te of any place in Ihe world : 
(3) it s a thlet es are highly respected b y 
Iheir OP1)Oncnt s and t here are a compara­
tively s mall number of boys fro m which 
to select their teams: (<I ) it s boys' ba nd 
is one of t he most famous in the world ; 
(5) great industries compete for the serv­
ices of its grad uates: (6) every graduate 
possesses ]HactiC.l1 knowledge of a trade. 

There are now about 1,200 c hildren 
there. 

Mooseheart is ideally situated for a 
broadcasting st ation. Awa y from the 
unwelcome effect of the tons and tons of 
steel in Chicago, the ISO-foot towers are 
on the top of a fa irly large hill. so tbat in 
first seeing them from the Lincoln 
Higbway the y look to be a t least 250 
feet high. The wave length is one where 
there is little int erf~re nce (278) and the 
opera tor , Ral ph Shugart , who Ivorked 
with me at tbe Drake for so long, has 

I'bo>\.o 01 b'huPtt by D",~oS.u~"" 

great eXptttations. The set is the 
Western Electric standard 500 walt 
transmitter, and while we promise no 
world's record for distance, it is hard to 
conceive of a more ideal location for a 
stat ion. 

The i\ l ooseheart studio will be adjoin­
in g the operating room a nd lines to the 
Auci itorium, the Athletic field and Super­
in tendent Adams' home will permit the 
broadcasting of solos, readings, duets, 
tr ios, band, orchestra and glee club­
numbers, football ga mes. e tc., all by the 
stude nts of i\ looseheart. 

Champion Ath letes, Too 
Til E foot -ball learn, for instance was 

. defeated only o nce last year, and 
that time by the Champions of the State, 
and there are less than one hundred and 
fifty boys of size e nough to p ick from. 
The Mooseheart Ba nd has just returned 
from a tour through nearly every state 
and it is famou s for it s quality. The 
Novelt)' Orchestra (a "Jazz Band") is ' a 
" hot aggregation" o f some of the boys in 
the Band a nd Symphonic Orchestra. 

There will be a progra m every after­
noon and every evening from !\ Iooseheart 
and only youngsters of i\looseheart 
will perform. The entertaining fe.1.ture 
of these program s will be in list eni ng to 
these children, orphans and half-orphans 
who have tasted unhappiness in watch­
ing their progress and hearing the e lTects 
of !\iooseheart training. There must be 
something to the training, for in all the 
years Mooseheart has bee n in existence 
there has not been one case demanding 

(Til", 10 page 70) 

Awve are shown Ihl' impressive antenno lowers and opualing building of Sialion 
WllD, M oosehearl. (iI. A nalher sludio in Chicago is. 10 be connected with thl! M()()~e­
hearl OMrating raom by a dir ect wirl!. In the circle IS Ralph Shl;lgart , f ormerly c~'l!f 
ojMrawr a/ \'{ID A P, who will hold Ihal pO$it ion at WllD. Ralph 1$ known 10 old-llmt 
broa<Uasllisll'nl!r$ as " The S hdk o f Ih,' Drake." 
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An Easily Tuned 

Single Tube Loop Set 
By JOH N B. RATHBUN 

M
AKI~G one pan of a radio 

receiving Set 110 the work of 
two or more of the pans or­

dinarily em ployed is th e basis of 
simplifica t ion , anti simplicity in am:lteur 
radio is a virtue, always providing of 
course that the rearra ngement does not 
interlere with the praller functioning of 
the receiver. I t will be rcmembered 
that a dist inct step in the direction of 
simplicity was taken in the reilex set 
described in the September issue of 
RAD IO AGE, the luning coupler acting 
in the dual role 01 luning inductance 
a n.1 radio frequenc )" trilllsformer, In 
the simple one tuhe regener:n ive set 
ahaut to be dc!;Cribed, the loop aer ial 
acts both as a collector of radio energy 
in the usual way, a luning inductance 
and tickler coil. In fact, the only tun­
ing instruments in the cabinet nrc \11'0 
vnriable condensers w hich tunc the grid 
a nd plate circui t respectively. 

As wilh any loop aerial sct, the range 
for a given numher of tubes is can · 
siderably less than with :tn outdoor o r 
"flat·t...,p aerial," hut Ihis deficiency is 
more tha n compensated for by the 
greatly increased selectivity and the 
sweet clear tone. In a certain sense, 
the direc tional effect of t he loop acts 
as a t hird auxiliary to the tuning ele­
ments in sccuring selectivity, and th is 
is of great importance in congested 
areas where there are two or more local 
stations broadcasting at the same time, 
The use 01 the loop e liminntes nJUell of 
the' interference ordinarily experienced 
due to sign fla shers, X- ray machines, 
violet ray apparatus, and nil the other 
e lements that comhine to make a bedlam 
of noises in city recer>tion. 

Th is circuit was Tried out thoroughly 
under very difficult conditions a year 
ago last summer in the Hotel Commo­
dore, New York. It was assembled 
from part~ roughly stuck tos:ether in 

CopyrigM: 11124 

Loop Acts as Aerial 
and As Inductance 
the confines of a hotel room and the loop 
was made by sewing wire in and out 01 
a sheet of newspaper, Wi t h the loop 
in side of a s teel frame bui lding, station s 
as far away as Pittsbur{:"h, Pa. ( KDKA) 
were heard with considerable volum e, 
WOR of :-"' ewark came in loud a nd elear, 
and the locrtl stations were tuned in 
lind out without difficulty. T o receive 
any signals at all with a loop installed 
in a steel frame building seems a notable 
achievemen t for a single tube set, 
particularly when the parts were only 
stuck together temporarily without any 
thought to the proper layout. 

Tapped Loop Used 

F ROM the blueprints it will be seen 
that the loop aerial is of the ordinary 

HOW TO USE RADIO AGE 
BLUEPRINTS 

The bl ueprints printed in t his see­
tion a re so arranged as to (arm a 
complete unit with the explanatory 
articles when desired by the reader. 
F or example, the center sheet con­
sisting o( pages 43 . 44, 45 and 46 
contain! two blueprints and two pages 
about a capacity feedback set. J ust 
follow this four-page sheet at the 
center and you will have a complete 
section to follow when you make this 
hookup. Likewise the second eenter 
sheet, which also can be followed as 
one unit, is devoted to the single 
tube loop set. The blueprints for this 
hookup are on pages 42 and 41 , and 
the article on pages 41 and 48. 

Blueprints appearing in future is­
sues will be arranged in the same 
manner. -The Editors. 

type but that n tap is taken ,11 t he ei¥ hth 
turn, thus divilling the loop into the grid 
and plate section s. Eight {Urns 01 the 
loop lorm the plnte c ircuit or t ickler 
coil wh ile the remai ning six t een turns 
form the gri.1 or tuning inductance. 
According to the construction 01 the 
loop nnd the constants 01 the appnrntus 
employed in the circ uit , some s light 
rendjllstment may be required in this 
distribution of the turns of wire in the 
loop, but ordinarily it will be lound that 
the specified tapping point is very near 
t hat required lor Ihe ordinary SCt. The 
loop is tll'O feel S<l unre, two feet on each 
side, hut Ihis is not critical if Ihe total 
length of wire in thO! circuit remains 
abuut the same. The wire spaci ng 
between turns is taken at one-qunrter 
inch but this IIlay be varied with in 
reasonable limits. A factory made loop, 
such as can be purchased ready made is 
of course t he mOSI effective an.1 best 
appeariug, but the 1000p can also bc ma,fc 
at home by those who havc the patience. 

Fig. 1 is a "picture diagram" or plan 
vicw of the complete set in n ca bine t . 
whilO! Fig. 2 jus t below it is a con­
ventional dia!,(ram which shows the 
experienced lmil.ler how the set func­
tions. These two views on the same 
blue print sheet should be used in wiring 
up the set. The isomet ric "iew of Fig. 
3 shows the appearance 01 the a ssc mhl ~' 
taken from the rear of the panel and is i1 

guide in laying out the app' lratus, For 
gre,lter vol ume, one or I wo stages of 
audio amplification can l;e added in t he 
1Jsunl way for t he operation of a loud 
speaker o r for helter vol u me on distam 
statious when using the hea.1 phones. 

Lookin g at Fig. 1 or Fig, 2, depending 
upon the experience of the re:uler, we 
!;Ce the two variable coudellS(:tS (CI) 
and (C2) which com prise the tuning 
controls, Condenser (CI) tunes the 

(Tum 10 page 48) 

Blueprin ts for t h e Single Tube Loop Set on Pages 42 and 47. 
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Close R egeneration Concrol With 

A Capacity F eed-back Receiver 
By JOHN B. RATHBUN 

N EARL Y all of our readers a re 
fa miliar wi t h the in d uctive feed­
back t ypes o f regenerative cir­

CUi ts in which the plate energy is .!­

turned to the grid circuit through t he 
ind uct ive effec t of a t ickler coil , or by 
means-of tuning the pla t e a nd grid i nto 
a m utual re50nanC<! by me."lns of plate 
and grid vario meters. He is also familiar 
with the din.-c t fee d bac k t y pe in which 
t he plate circuit is conn ecl ed d irectly 
with t he aeria l a s in t hc si ngle ci rcuit 
U1tra-au dions a nd Wizard circuits. 

However , there is a third means of 
feed back which is high Iy effective, known 
as t he "ca pacitative k-ed hack" by which 
the plate encrgy is ret urned to t he 
primar y and cont rolled t hrough a var ia ­
ble condenser between the pri mary in­
d uctance :tnd t he plate. 

A Sensitive Circuit 
withCrealer Volume; 
Var iable Condenser 
Controls Reaction 

shows t he gt'neral arra nge ment on the 
rea r of t he pa nel and t he r un of the 
wiring, b ut we advise the reader t o ma ke 
the act ua l wi ring connections with the 
a id of e' t her F ig . I or Fig. 2 as in t ho:!SC 
views t he wiring is clearer and easier to 
fo llow. Keep these b lueprint diagrams 
for reference a nd yon will have no trouble 
with t his set. 

Loo king at F igs. 1-2 we sec the t uning 
variometer (VA) which ,s r c."l lIy a spe_ 
ci" lI y connected vario coupler of t he 
sl}iderweb t ype. I n the pa rt icular 
coupler shOll'n a movable coil o r "ro[Or " 
nmr kcd (r ) is connected in ser ies with 
thest" tor (s) , the latter being the tapped 
coil. The tapped port ion (L) of t he 
coupler sta tor is si mply t he tapped por­
t ion o f th is me lTl ber b ut is drawn o ut 
sepa r"tely in Fil(. 2 [or elUphasis in show­
ing the applicat ion of the tap switch 
(T S). The tap switch gi ves closer COII­
t rol o f the ~uning and it will be no ted 
that no va ri" ble condenser is included 
in t he grid circuit_ 

Regenerat io n Contro l 

As with t he induc t ive feedb:lcks, t here 
a re a great number of circuit combina­
t ions possible ,dth the capacity feed­
back system and o ne has on ly t o con­
sult an English radio magazine to dis­
cover t his bct. Its popula rity in E ng­
la nd is undoubtedly due t o t he fa ct 
that a c apllCitative feed back ci rc uit 
has a lesser t end ency toward brea king 
d own into free OS(' ii1a tions when t he 
ci rcuit is being fo rced, a nd as we a ll 
know, re- rad iat ion from the a erial is 
t he Englishman's private pet peeve. 
Another factor wh ich st ands in favor o f 
t he capacitative s ystem is t he fact t hat 
much closer cont rol of regerierat ion i5 
possible by means of a vernier variable 
condenser t ha n by the standard t ickler 
coil arrangemen ts, and that t he tu be 
can be brough t closer to t he spi1Jing A T (e l ) we have the vernier varia ble 
point wit hou t actna ll y causing trouble. condenser in t he plate ci rcui!: which 

cont rols the regenerat io n or feed \).'1ck 
A Sen s i t ive Hookup into t he aerial or prima ry circ uit. On 

I C LA n ... ! no originali ty for the gen- t racing out t he ho<)kup we will see that 
eral t y pe of ci rc uit which is demon- the conde nser (C I ) is effect ivcly in series 

strnted in this art icle e x(;ept in points wit h t he variometer (VA) a nd therefore 
of minor refinemen ts. It has been t hat the va riomet.er acts as an a uto­
variously known a s the "Super-Rcinart z," tra nsformer for t he plate ci rcuit , increas­
a s t he " Inverted Weagent," a nd the ing t he potent ial a pplied to t he grid of 
"Capacitative U1tra-A udion" at various the t ube_ T his is very similar in act ion 
li mes. However , no matter wha t its to t he Wcagen t c ircu it e:-cept t ha t an 
o rigin may have been , it is a n exceedingly auto- tra nsformer (Sin gle circuit induct­
sensit ive ci rcuit a nd gives grea t signal a nce) is a pplied instead of t he two cir­
st rength on locaL The CIrcui t is t uned cui t tra nsfor mer used in the We:lgcnt. 
10 wavcle ngt h by means of a vnrio metcr r. l a.x i mll m potential is developed be­
while t he feed back is contro lled by tween (CI ) :l nd (VA) al t he point where 
means of a vernier variable condenser. t he grid circuit is connected t hrough 
T he principal improvement introduced the grid condenser (GC) a nd t he grid 
in this article is the use of a s piderweb leak (G L) . The detector tube is a t 
type of var iometer_ (TI ) wit h its contro11i ng r heosta t (R I) . 

I n Fig_ \ of the accompan ying blue- T he nse of a sl}iderweb inductance 
pr in t s we s how a wiring diag ra m a nd in this circui t elimina tes a grea t d ea l 
plan vie w (Looking d own o n top o f t he of the wastefu l disl ribute<1 c:l p,,'1city 
~t) which is for t.he use of our readers whic h commonly grou nd s a la rge per­
who arc not fa miliar with con ven tional cen tage of t he aerial cu rrent in ~ing l c 
o r symbolical diagra ms. In F ig _ 2 is circu it Tf_'Ceivers of t his class. This is a 
the symbolical d iagra m of t he set for ma rked a d vantage over t he layer wou nd 
the infor ma tio n of t he adva nced readers t ype o f cou pler a nd shows up well in 
who may wish to lea r n ho w the ci rc ui t pract iee_ The t a p poi nts o n the. sect ion 
func tions. An isometric view in Fig. 3 ( L) a reconneclcd to the tap s witch (T5) 

in the conventional ma nner, and t he blade ' 
of the switch is t hen co nnected to ground_ 

Variable condenser (Cl) shQu ld have 
ample capacity" hence should be a 43 
p late or 0.001 IIlf t y pe_ The grid con­
denser (GC) is a mica dielectric type 
with a c,"l pacity of 0.00025 mf wh ile 
t he grid Ic."lk (GL) £hould be either a 
va riable lea k or else a fi xeu t ype with a 
resistance of "bout 1.0 t o 1.5 megohms. 
The t ube (1'1) can be :l ny s tan dard 
t ube of t he a mplifier type such a s the 
UV-20 1A or UV- 199 t YIJC. It will be 
noted t ha t bot h t he detector tu be Crt) 
a nd t he a udio amplifier t ube (T2) are 
con nected to the positive ter minal of 
the same "B" battery and therefore 
t ll:lt both t ubes c"rr y the same high 
p la t e vol t age_ T he "B" battery volt age 
wii1 ra nge from 45 to 90 vol t s, b ut the 
best results arc obtainetl a t 67.5 volts 
with t he majori ty of tu bes. 

At t he output of t he detector ci rcuit 
we ha, 'e t he prima ry coil ( + B-P) of t he 
a ud io freq uency t ra nsformer (T) con­
nected in the plate circuit. A fixed 
condenser ( Kl) is connected across t he 
primary which has a capacity of 0.00 1 
mr. T he seconda ry coil (- F) a nd (Gl 
is con nected to the a udio amplify ing 
tu~ (T2) t hrough t he 4.5 volt "C" 
balter y (C). The t ransformer (AT) 
should h"ve a ratio of from 5-1 to 6- t 
for t he best com bina t ion of am pli fi ca_ 
tion a nd cle:lr tonc. Lower r a tions give 
less distort io n b ut a lso less volume. 
It s hould be particula rl y noted t hat t he 
(-) negative pole of t he "C" batlery 
s l,o nld go to the gr id post (G) of the 
amplify ing t ube socket (T2). 

S impl e Output Arrange men t 

SI MPLE single circ uit jacks (j1-J 2) 
are used in bot h stages, and whi le 

t his lead s to slight ly diminished volu me 
in t he det (.'Clor stagc, yet this is no 
p ract ical disadvantage as the detector 
,s used only for receivi ng Ioc,"l l stations 
in the ma jority of cases. T he :ldva n­
t age lies in t he simplici t y o f t he jack 
connections a nd in the fa ct that t he 
circui t is not broken a t any t ime in 
switch ing from one stage to the other . 
T here can be no opeu circu its due to 
poor jack contact nor III icrophonic 
noises set up as t his point. In t he h:lnd s 
of the novice a t\\'o ci rc uit jack in t he 
detcctor stage very frequently lead s to 
trouble. J ack (j2) in t he a udio st age 
is of the usual type a nd req uires no 
furthe r explana t ion . 

T he o nly special instructions t hat 
seem neces5.'1 r y for t his ci rcuit :tte t hose 
which rela te to the conversion of a va rio_ 
cou pler in to :I tapped variometer. One 
kad from the rotor or movable coil 
shown by (r) in Fig. 2 is connected to 
the o uter most lead from t he sta tor 
CQil (s) . In t his wa}' the rotor and 
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A New Capacity Feed-back 
Receiver 

(Colllilllled from PlJt.t ./3) 

statOT are (:onnccu: ti in series and the 
de\'lce Mil' becomes a variOlflcter . Do 
not make the connection wilh the tapped 
end of the !>tator coil. LC;l\c the tapped 
end open for the inductance switch 
connection. 

With this sct, the writer has pullt'd 
them ;n fOf ,cry consider3ble distancC!; 
and \\'ith surpri"ing volume. It has all 
the signal strength of a "ioglc circu it 
ucehcr combined with a grea t per­
eent;!ge of the selectivity of the three 
cin::uit I ype, It is not quite 1i0 !Il'.]ccth·c 
as a three' circuit tuner, eSp<'cially \\hen 
two Of three local "uH ions are going a t 
one lime, hUI it is milch OcHer than the 
a'-crngc ~ingl e cirCLIit arrangemen t in 
this respect. One stage o f audio [ n', 

qucncy ampli fie;uion is always ch ... ~irable 
with any regcnerat i,'e a'l(I is q u ile 
economicil!' It is t he audition of the 
second stage that leads to complication 
and expe nse, 

One stage of ;tudio Jlumits of e.M,;el1en t 
loud speaker ,'olu me on sta tions up to 
100 JJJilu or 50 an d m;tkes head phone 
signals iludi ble thnt would o ft en be 
passed by ,\il h the detL'Clor t ube a lone, 
Wilh UV- 199 tubes, bolh stages can 
be worked off of three No, 6 dry cells 
fo r iI long time and with excellent results. 
By biilsing the a udio l ube ('1'2) the to tal 
demand on the "8" ba lte ries is very 
light and the snlallest size of cells can 
be u&Cd fo r long periods. 

"6" B:ul e ry Curre n t 

WH ILE t he am plifica tion is sl igh tly 
better wil h 90 ,'ol t s of "U" battery 

o n the plate yet 67.5 volts gives nearly 
the ~ a me volume wit h a m uc h s ma ller 
consum pt io n of " 13" ba n e ry c urrent 
an d wiln leS! tendency tow;,\ rd whist ling. 
Wi th 4S volts on the p l1'l! e the tone is 
probably pu rer but t he a mplification is 
very much reduced . If onl y 45 vol ts 
are used , then t he " C" ba ttery should 
be red uced to a two cell, three volt 
type in place of the t h ree cell 4.5 volt 
battery used for 67.S to 90 volts. 

From 40 to 60 feet o f o utdoor . Rat 
top ;terial will gh·e very good results. 
If \ he aerial is made longer than t his 
t here will be troul.J le in maintainin g t he 
required selectivity a lthough a longer 
aerial may give il 5lighl ly g reater ra nge. 
T he great trouble with the majority of 
a mateurs lies in t he fact that t hey t ry 
to hang up too much wire in thei r aerial 
circu it a nd in so doing increase the 
interference and disturbing noiscs thal 
may onglnate III the neighborhoocl. 
A single wire is better than two wires i n 
parallel. 

A 7 "x14" panel can be made to ac(:om­
moi.l<lte this apparams as laid ou t in 
the drawings wit hout rrlueh sq ueezing. 
If it is likely that a I>econd stage of 
a udio wi ll he added in t he fu ture tlJ{'n a 
pand 7"x I8" s hould be u!>Cd. Ba kel ite 
or hard ru bber arc the best lIIaH·riills 
for the P,' I1 l'1. a nfl whi le the ba~ehoard 
i~ usually made of wood this ca n a lso 

be mad(' o{ hartl rubb~'r or bakeli te to 
advan tage. 

I Mr. RalbtJl/1l has pltfUltd fl lIlW 

"s/.fIt'" for p"bUuzlion in blutprinl 
form '-'1 tilt Dtumbtr RAD I O AGE. 
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Baby Hetrodyne Notes 
By J ohn B Rathbun 

WHIL E I believed that the S ingle 
T ube Ileterodyne circuit which 
was publ ished in t he Februa ry 

issue of R.\ 1)10 AGE wou ld be of interest 
to JJJany of o ur rea der~, I did not foresee 
the deluge o f cor respond l'nce which has 
poured in upon us stead ily for t he past 
fou r mont hs. 

As might be expected wit h suc h a cr it _ 
ical circuit, t he resu lts obta ined by th e 
man}' bu ilders var ied widely. The cus­
lom:lry 30 per cen t o f experienced radio 
experime nters who genera ll y oblain good 
results wrote in a nd re llOrted re~ult s 
which Wl're h igh abo'·e the a verilge for a 
single tu be receiver . The remain ing 70 
per cent . who alwa ys experie nce trouble 
in some form or other wit h a ny circ uit . re­
ported e , "Cry degree of trouble ra nging 
from noisy reception to no reception 
at all. 

Out of a ll t he corre~pondence which I 
ha ve hand led on t he s ubject I have two 
heart wa r mers which ha ve t ickled TIle way 
down lO the ground. One records a recep· 
tion of 2,600 miles, while the ot her 
comes a close second wi t h 2,100 miles, 
both wit hout a m plifica t ion nn d wit h the 
circuit exnctly as specified . Ou r booby 
pr ize of a fur lined s trnw hnt goes to fo ur 
of our readers who cons isten tly report 
zero miles. T he leader in o ur " Longest 
Aeria l Con test " leads by severa l hun dred 
feet , his aerial, accordi ng t o his letter, 
being 400 fttt long, 

W h at So m e Fans Do 

In the words of Ca pta in Favour, who 
writes in fro m Fo rt S herid",n , Ill ., "\Ve 
a re constant ly hearing o f new cir("ui ts, but 
seldom hear of t he resu lts ob ta ined by 
the m." Acting on t his suggest ion I anI 
a ttachiug a very lew o f the result s ob­
tained by ou r readers which may be a 
g uide for those who a re working or who 
have worked on t he Single Tube Heter­
odyne. 

" L os A ngeles, Cal. !l ave ju st fini shed 
building the 'Single Tube Ile terodyne ' as 

The MagaZ£lIe of the liour 

de&cri hed by J ohn B. Rathbun in )'our 
Febru ary issue. Had il little trouble in 
getting it to work p roper ly a t fi rs t ~ it 
whistled and howled unt il I placed a 
0.005 fi xed condenser between the pL"\te 
( I') a nd the (+F') posts of t he tube so<;k­
CiS, and a 0.00 1 fi xed condenser across 
the phones. It works fi ne now and is 
very !lClective a nd clear. 

" I am living a t present within a hair 
dO;l;en blocks of four broadcast ing sta­
t i on~. Five nights a week Ihey all work 
at the sallie t i lllc. I have absolutely no 
trouble in shutting them out. With a 
fi ft y. foot ilerial on the roof I can tunc 
in anyone of the st:llions wit hout a trace 
of t he OthL'l'S, and th is I belie ve is going 
some, as it is the general belie f here in 
Los Angeles t hat a single t ube set is use­
less in t he downtown section without 
wave l r;'\ps. 

" (Sig ned ) Frank C. l\ leislalin." 

(NOTR): The add it ion of the 0.005 
mf fixed co ndenser bypass between t he 
pla te ( P ) and the ( +F) is q u itc interest­
ing, a nd upo n experiment ing wit h this 
addit ion, I fi nd t ha t it is q uite effecti ve 
under cer tain cond itions where t he tube 
tends to howl. This TIla y be of bene fit t o 
t hose of o ur readers who have reported 
howling. Phone cond('nscrs placed acrO=iS 
t he phonc posts may or may not be 
effect ive, dependi ng upon the characte r­
ist ics of the phones uscd . However, t his 
is Well " 'on tl tr}'ing. 

• • • 
"BtlhtleheHl. Pa. J ust a quest ion or 

t wo t hai I would like to ha '·c an swered. 
I const ructed the s ingle tube he terodyne 
described in t hc f ebruary i S~ \leof RA DIO 
AG E. The set works fin e a nd I am de­
lighted wilh it . I picked up at least thirt y 
stat ions, but wha t bot hers me is tha t all 
of my sta t ion s come in at such a low 
dial reading t hat the condenser (C I ) is 
never over (30) a nd at low wave lengths 
bolh condensers a re at nearly (0 ). I (\nd 
t ha t a t hrl:'C megohm leak works bes t wi th 
the C,JO IA tube . i\ly aeria l a nd lead- in 
a pproxima te 85 feet. 

" (Sig ned ) Leonard R. Kra use." 

( E OITOR'S NOTE) : The cond.e?ser 
positions va ry with your local.condJ~ J ons 
and wit h t he lengt h o f t he aenal. Either 
your condensers ha ve not t he rated 
capaci ty or e lse ),ou s hould remove aJew 
t urns of wire fro m the secondary coli of 
the fi xed cOLlpll'r. The wa ,·e length of the 
set increases wit h t he number o f turns on 
the s~ondary coil of the coupler, and t o 
red uce t he wave length so that your set 
will wor k with posit ive condenser settings 
o n short waves, we should remove a few 
turns a t t his point. 

• • • 
"lVluhinglon, D. C. I have made up 

lhe Baby I le terodyne as described in the 
RA DI O AGE of February. This hooku j) 
deserves much pra ise. However, the 
length o f the coils (M) and ( N) makes it 
impossible to put this set i n a cabinet. 
Could these coils be bank wound ~ Would 
Lit zend rnh t wire improve t he set any?' 

" (Signed ) Maurice A. Coates. " 

( To bt cOlllinzud) 
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A n Eas ily-Tu ned Single 
Tube Loop Set 

(CDn/bllled from page 41) 

loop aeria l to wa velength wh ile (e2) 
controls regC'ncration and a lso aids (e l ) 
in sharp tuning. Con nect ions to the 
ou ter turn s of the loop aTe made !by th e 
binding pOStS (Ll -L2) . Connection to 
the intermed ia te tap on t he loop is made 
by bind ing poSt (I ). Ordinaril y the set 
works very weI! wi thout a ground con­
ncet io n, bu t in some cases increased 
volume Wilh decreased selectiv ity ca n 
be had by grounding one o f the posts 
(LI ) or (L2) , t he exact post to ground 
being de termined by experimen t. 
G round ing increase" the effect iveness 
of the loop as a collector of radio energy 
but at t he sa me t ime it pa rtly destroys 
the direction a l effect and hence also 
decreases t he selecti vity. As this varies 
wit h loca l conditions, no recommendation 
can be made on this point which will 
fit every case. 

Use Low Loss Parts 

OWI NG to the wide separa tion of the 
'\I' ire turns on the loop, t.he dis­

t ributed capacity is m uch less tha n with 
the more usual tuning coil and it will 
be fount! tha t the loop tunes sharper 
a nd more critical1y than a coil. Th is 
means that a vernier tYI>C var ia ble can· 
denser is very desira ble for both tuning 
controls if we ex pect to get the best 
result s with certa inty, Both condensers 
(C I ) and (C2) have a capacity of 
0 .0005 mf or a re 23 pla te commercia l 
types. The low ca pacity of the loop 
resu lts in a minimum of electrostatic 
coupling bet ween the grid and plate 
circuits \\' ith a n a ttending s ha rp control 
o f regeneratio ns and a ma rked absence 
o f whistling a nd howlin g when tuning in. 

Hard. a mplifier tubes such as the 
UV·20 IA, C.30I A, UV· 199 or C· 299 
are beSt ada pted to this circui t , but 
very good results have a lso been a t · 
tai ned wi t h the WO· 12. In fact the 
New York test was made with a W D· 
12 tube. l\ lodera le volume ca n be 
had with 22.S volts of " B" batte ry on 
the plate bu t higher voltages ace better 
as t hey give more volu me. \Vith the 
UV· 20 1A a nd C·301A we cnn e mploy 
67.5 to 90 volts with p rofit whi le with 
the UV· I99 a nd C·299 we will find t hat 
6 7.5 volts is a bout th e limit. Soft 
dewe tor tubes o f the UV·2OO l ype give 
indiffere nt resul ts o wing to the low pbte 
vol tage tha t must be carried a nd they 
ta ke too much fi lament cu rren t to be 
pract icable for this sort of a circu it. 

The rheostat ( R) is of t he ordin ary 
t ype , the resistance of which de pends 
upon the type of t ube used. A p lain 
lype rheostat can be in"ta lled hut a 
vernier gives better con trol of t he fi1:J.· 
me n! current nnd elect ron emISSIOn. 
The tubes a lso conlrol the "A n or 
fil oment battery vo ltage, hence we must 
first choose the type of tube a nd then 
select o ur rheostat and fila ment " A" 
ba ttery to correspond. A 0.002 mf 
fixed conden ser ( K) bypo sscs th e rndio 
frefluency cu rren t around lhe ph ones 
a nd " n" ba llery in th e usual ma nner, 
a nd is of grea t assist3nce, pa rlicu1a rly 

when old " B" batteries introduce a 
grea t amount o f resistance into the plate 
circui t. 

Grid Bias ing Sch e me 
WITH low plate voltages , ranging 

from 22.5 to 45 volts. a one megohm 
grid lea k (G L) a nd a 0.00025 mf grid 
condenser (GC) give good results a s 
"holl'n in Fig. 2, and will a lso function 
we ll at hig her vol tages. However , whe n 
the voltage exceeds -15 voh s it wi ll 
generall y be foun d tha t a b iasing " C " 
batter}· will be better a" shown insta lled 
in Figs. 1 a nd 3. Thi s is simply a smn ll 
three cell fla shligh t b,'l t tery of 4.5 volts 
with t he negat ive pole connec ted to the 
grid (G) of the tube soc ket. This 
polar ity is of the grea test im portance 
a nd the nega ti ve bias lIlu st be ma in· 
ta ined on the grid (G) by this connec­
t ion. 

THE ORIGINAL 
RADIO AGE BLUEPRINTS 

On Pages 42 and 47 
Will Aid You 

In Making This Novel 

SINGLE TUBE LOOP SET. 

Another unusual G roup of Blueprint 
Hookups in December RADIO AGE. 

When t he constructor wishes to bui ld 
his own loop aerial we ad vise him to 
use a la rge ga uge of sil k or cotton covered 
magn et wire. Smnl1 ga uges s uch as 
No. 22 to No. 24 wil l brin g in the s tat ions 
but la rger wires or stra nded cable such 
as lamp co ni is better. There nre 24 
turns in all with a width of about 24 
inches across the sides o f the sq uare. 
Spaci ng the wire about 1·4 inch between 
turn s will be perfectly sa1.isfa ctory for 
the ordinary ra nge of wa velengths. 

IN Fig. 2 we show the proba ble loca· 
tion of the g round (g) by dotted 

lines. This ground may or may not 
be used but it shou ld be at least t ried 
oul. It genera lly s ta bilizes the circuit, 
a nd prevents any tendency toward bod y 
capacity, even tho ugh it does a ffect 
selectivi ty ad versely. 

While this set has been mounted on 
a 6 inch by 7 inch pa nel, yet it is more 
desira ble to use a 6 in ch by 10 1·2 inch 
size as the larger panel ma kes it easier 
to wire u p th e receiver . F ro m this it 
will be seen tha t it is a porta ble o f th e 
fi rs t order a nd that a pa nel size o f 7 
inch by 18 inch wi ll permit of carry i!lg 
batteries a nd a ll wi th in the cabinet. 
In case that it is desired to insta ll th e 
batteries within the cabinet it will be 
found beSt to use "A" 1:I.1 l[eries of a 
S<'luare sha pe as such batterie!l pack up 
closer and are easier to hold in place. 
Vertica l t ype "B" lmtleries are noll' on 
t he market which require a minimum of 
space a nd whic h a re very easy to conn~ct. 

When range is required regardless of 
select ivity, noise and ot her c hara c:· 
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teristics, it will be found advantageous 
to connect a short length of aeria l to 
the post (L2) with the ground (g) as 
shown by the dotted line. In effect 
this gives us a single circui t tuner in 
which the i!lducta nce is still represen ted 
by the loop. When the short Aa t top 
aerial is connected (n this wa y, we must 
still use the loop as the 20 to 40 foot 
stretch of Aa t top is simply an auxiliary 
to t he circuit and does not supplant t he 
loo p . . The combination of flat top a nd 
aeria l giyes greater selectivity than a 
fl a t top aeria l a lone as the loop still 
gives a st rong d irectional effect, but at 

·the same time the selectivity is reduced 
in the vicini ty of powerful bro;1dcasting 
sta tion s a nd the flat to p collects various 
distu rbances which result in noises in 
the phones . The au xiliary fl a t top 
aeri:t l is ind icated by the dotted line 
(F L) in Fig. 2. 

In ma king adjust men t of the tap 
point (i) on the loop lI'e must strike 
a compromise between the wavelength 
range a nd the regenerative effect. The 
turn s between (a) and the tap poin t 
(i ) determine the wavelength range 
in meters while the loop turns bet\\'een 
(b) a nd (i) determine the regenerative 
e ffec t. Temporarily, at least, connect 
up 16 turns between (a) and (i) and 
eight turn s between (b) and (i ). Now­
atte mpt to t une in stations on very 
10!lg and ver)' short wavelengths to 
determine the range. Thus, if the 
condenser (CO includes stations having­
wavelengths of SOO meters and over, 
and a lso sta tions or te legraphic code 
on as low as 200 meters, then we can 
feel that the luning section of the loop 
(a.i) is of ample ra nge and then can pa y 
our attention to the tickler section of the 
loop. 

If we can obta in a whistle by means 
of cO!ldenser (e2) on any of the sta tions 
within t he above band of wavelengths, 
with the tube tllrned up to normal 
bri lliancy, then we can feel sure that 
we have sufficient turns in the t ickler 
section (b-i ). If we have a great mar· 
gin left in our condenser (CI ) afte r we 
have tuned in a station of 500 meters 
or higher, and if the signals are weak 
a nd no whistle a ppea rs at any posit ion 
of (C 2), then we can change ollr tapping 
poin t (i) so tha t more t urns are included 
in the tic kler (b·i ) and fewer turns are 
in the grid section (a·i). By experi· 
mentally moving the tapping point 
(i) from o ne turn to another, we can 
determine the maximum perfonnance. 

Adding Staj},cs 

ANY type of audio frcquency amplifier 
ca n be added. resist'ance or trans· 

former co upled. with one or two stages 
as may be desired. The output posts 
( pl~p2) are connected to t he input of 
the a udio stages as is usua lly the case 
wi th rege nera ti ve circuits. and the same 
" 1\" a nd "U " brltteries cn n be use for 
both the detector a nd a mplifier t uhcs. 
One o r more stages of T UN ED radio 
frequ enc y increase the range bu t also 
increase the complica tion and expense. 

iVateTI/ora "dyne "blueprint hookllp-the 
grcatest ~et. in December RADIO AGE. 
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\'. , . ca'~1. 1 I'_bm>n (; ri<l i ... k on,l 
1 ~,!l'(~~t'.loo& I If:' .. :l~f: I _TUBE S ET 
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The material appearing Ilndu the litle "Pickups and Hookups by OUf Readed' in 
R A DIO AGE, is contributed by our readers. It is a departmenl wherein Otlf ,roders 
tuhonge views on IJ(.!rious ciret/its and the cons /ru ction and opu olion thereof. A-fany 
times OUr readers disagrl'e an Icchnicol poinls, ond il.should be tmderstood that RADIO 
AGE is not responsible / or Ihe views pruen/cd hel rin by contribulors , but publishes the 
lellers and drDwing.s m erely as a means of ~rmilling the juns /0 know u.'hal the alhef 
f ellow is doing and thinking. 

THE Editor of this department owes 
the readers an apology with regard 

to the Statk Pun cturing Contest for 
A ug ust. It was promised that a report 
o f the resu lts of that mo nth would appear 
in the October RADIO AGE, but-

Dur ing the month of September­
wh k h i s the month when the staff o f 
RA DIO AG E is bu sy making up the 
October issue, hundreds of lelters were 
recei ved, s ubmiu ed by fan s who had 
made li st s, a nd the problem o f selecting 
the winners was even so great as to re­
q ui re addition a l help in the Pickups 
Departme nt. Now the Editor promised 
a ll those who submitted lists a fa ir cha nce, 
a nd all the le t ters got it ,-some of them 
being read o ver and o\'er as mall Y as 
four or fi ve times. 

Wha t the fellows d id to Old l\'ian 
S tatic-the letters and list te ll more 
pla inl y than an ything that we Can write. 
All we ha ve to say is tha t he was handed 
a n awful trimming, and fu r ther , that 
the fellow who goes around with a long 
face sa ying that "Summer is a bad time 
to listen to radio" is an unpleasa nt 
memory of the pas t_ 

With t his issue, our readers will fin d 
that t he Dial Twisters ha ve become a n 
interna tiona l organiza tio n. At the t ime 
o f this writing we ha ve made no less 
l ha n fi ve E nglish radio bug Dial T wis­
ters ; in our me mbers hip lists we ha ve a 
grea. t ma ny Ca nadiau bugs, and if the 
interest keeps up, we hope to e;.;:tend the 
idea e ven to more foreign countries 
a ffl icted with t he indoor sport of radio 
OX fi shing. 

The E ditor a wai ts with great e;.;:pec­
ta t ions the arr iva l of a letter o r two from 
some "bug" ia Australia . \Ve know that 
if t hese Au st ralian fa ns get in with the 
bu nch, there will be so mething doing. 
' Ve have heard reports of those fellows 
worki ng li nd hearing America n stations 
on absurded ly simple receivers, a nd when 
they do hear them,- t heir mileage runs 
up into fou r li gures a nd more. 

- Thc Pickups Editor . 

?llr. Roben ?I t. Hill is of 1462 Bellc 
Ave. , La ke wood , Ohio, sends in the 
followin~ commu nication fro m a n Eng­
lish fa n with t he nota tio n th a t we write 
him a nd tcll hi m a bout t he Dia l Twistc r9. 
T his we did as the following letter will 
testify: 

CONTRIBUTORS 
Phillip Sidney W~,itt P. Edward Chapman 

FarweU C. Lon, 
Uoyd Stove 

DIAL TWISTERS 
N ame Addre.. CirC'Uit 

W. A. Ne.: ld-.. . ... 238 N. Galloway , X enia , Olli"-..... . ....... _RCA 
R. L. L ink..._ _ .. ,Kirkville. M o. _ _ . . ..... ...... _ .. .. ,_. . ., ••. . Baby Het 
W. H. Barlow. _____ .......... Rdo Opr SS Alpena. _ __ ........ _ ..•••.... _ .•. _._ .•. _ ... __ .Grebe CR5 
Fred rIarriso"--___ ........ 34 Vir,ini,. Av e .• Cllmberl and. Md._ ....... _ •.• _ ... _ .•.. Specia] 
R. W. LowL._ ....... __ ... .4 14 Walnll t Ave .• F ainnont , W. Va ........ _ •.... _ _ Caplldin. 
F. C. Lon' .. .. _ ..... _ •. 11 22 Cl\lII"c ll St., Flint. M ichigan_ .. _ .......• _ ...• _ .. .. Ultradyne 
Vincent T . Kcnncy_._ •.... 124 Weot96th St. , N .w .... ork Ci ty. ___ __ .... _ .Globe Trotta 
Roy G. Haroo ____ _ ...• _ .•. 32 N orthll mberland Ave. , BuffaLo, N . y .......... _ •.. .. R. ina rtz 
W. B. T lleker _ ___ ._ ..... R. R. 3 , H ortonville. Wi ___ ....... ___ ._._ ... _. __ pra nni.bI 
S. W. W.nd.l _ _ ...... _ •.... S21 T aylor St •• T opeka. Kan •. _ .......... _ ... . , •••• _ ....... Sinlie C ircuit 
Wilhe.- Milnor _____ . __ I!16 16th Avenue . S .. n F,anc1KO. C ahf. _ .. _ .... __ 3 Cirellit 
H . nry E. L.i..,. ___ .• _._2444 H nzdton Av •• , NS. p;ul bW"gh, Pa. _ .. _._ Hayael 
Robert C. SimpOO.L_ .. __ Vincenn • • , I nd. ____ .. ___ ._ .. _ ... ___ .... _ .... , ... ~ ..... Atwat.r_Kent 
Arthur T. M cy.r._._ .. __ T emplctOll. W ioc .. ____ ._ ... _ ......• _ ...•.•. _._ ..... _ ... --Reina ru: 
Arthlll" G nyer. ___ ..•...... _.406 Drummond BId, .• M onltCaL, Ca .. .. _._ .... . _ .. _ .Not Stat<:.'d 
T. C. M ahon.y_ .... _ ..... _. 1610 M a rket St. , Bllrling ton. Ia. ___ .. __ .. _. KOl>Pra lCh 
R. K. AohdoWIl ... _ ...• .... _._P. O. Do:t 139, F...,.pon. , N. y ___ ... _._,,_ •.•• ~._ ..... Hayne. 
T ony Giba"-_ _____ 520 Broad St. , Kenoo ha. Wioc._ .. ... __ ._._ •• _ ... _ .Woods 
o"orKe H. & ke •. _ ... _ •..•. P. O. Do" 755, D . La nd. Fla ._ ........... ........... _ ... _.CrosLc:y V. 
W. C. Wolvut o .. , M .D._ Linto .. , N. 0 _ ........... __ .. _ .... _ ..... _. __ .... ___ ._ NeutrOdyne 
J ohn MlIlliJ<i"-_____ . .. , •..• 128 Bates St. N . W .. _ ..•.. __ ...•.. . _ ........... . _._._._ . __ ... Not Stooled 
W. J. H .:><1.. ___ ..... _ .. H F i" t St.. Briolol. R. 1 ~ __ .. _ .. __ ._ .•.. ~ ........ _ .. SinKI. Ctrcuit 
N .aL 0 ·Donn.U ... ............... l 8 Clark S t .• Anon •• L. 1.. __ .... _ _ .... _ .... __ Reinnu 
Thomas Lawrenc .... _._ ...... eo" ~88 . Brampton , Ontario. Canada ............... _., •.. Specia l 
E . C. Mai~ni.ki .. _ .. _ .......... eox 403, T aw"s CilY. M ichigan ..... ......... _ .. _ ... _._ Trynli .. 
P. E . MiUcr._ ........ __ ... ~ ... _12 S2 N . Campbell . Chic"llo.1Ll._............. . .•.... Tllned Pla te 
J . SlIlollfl" __ .... _ .... __ 325 6th Av •.• Altoona , Pa .. __ •.. ~ .....• __ ._ ..... _ ... Portable 
o.wald F a ubcL_ .............. .Do:t 224A, R.F.D. 4. nrool<lyn Station. Cu,"'e -

land,Ohio_ ... . ............................. . .. _ . .• _ ... _FIe~Uing 
W. L. BaUISe rMll"--___ ._ .. Gil mor. City, l ow,,-.. . ... .................... _ .. _ .•...... ~ .•.. Go.c..,tter 
P. Kilk. nny .. _._ .. __ ........ _.478 Frontenac St . • Monueal. C~ .... __ •. ... __ .... ~Single CiKuit 
F. A. Carswcll.. ... _._ .... _ Bo:t 158, O xbow. S",k., Can .. _~_ •..•.. ___ ..• __ ._ .. _ .. Ultra Audion 
K.stc:r Brew ... _ .... _ .... _ •... 626 Kin, St •• M onrov i • • C.lif . .... __ ................. _ ... Rctenerat ive 
Herbert E . Z.buth __ 638 N . Refwa l St •• Alu,ntown. P •• _ ..... _____ .. Sin&1c C ir .... i! 
Arthur M. R oac"-___ ._ HI06 G.a .. d Ct., Dav. nport. la •.. _ •.• _ .......... _ ._ •...... Split V.nomet.r 
RII .. e L Ca ff.y _ ... _ .. _ ..... _.H alfway , M ic"--•...... _ ........... _._ .. __ ._._._ ... _._.R. inaru: 
Edward C. Likcr_.. .. ,742 ColliRll wood Avc •• D ettoit . M kh •...•••.. _ ............ Ui" .. Audion 
J _ D. K. lly , J •• __ .. _ .... 262 L awton St . • AUanla , Ga .. _ _ . _ __ ... __ Single Circuit 
Benton P ,mtaIL_ .... . _ ..•• 1618 Wid.ner Pl .• Ph ilad.lphia , P a .. _ _ .••.......... _ .... Kin' Tuncr 
LeROY Oa.man __ .. . .. Franklin Grov •• 111.._ .... _ .• _ ........ _ .. _. __ .. _ .• _ .... Not S t. ted 
Wilbert Wa tc rmau , . .. ........ 35 S. Edi ..... Ave ., El,in, IU _ __ ._ . ......••....... __ .Hayncs 
O. C. Fktch. r ... _ ...... _ ••. _.126 7 J ohn ... n St., S an Di~o. C alif •... ____ . __ ....... . Not Stat.d 
Gordon Wiico"--_ ........... 2248 Sturt. va .. t A ...... Detro;t, M klL ............. _ ...... Singk Circuit 
R aymond H all._ ..... ~ •• _ .. Johnson St., W allwa tosa, WilC. _ ...... __ ...... __ .. _. Singk C ircuit 
R alph Pag • . __ ~... . . ... 71 6 Igkhart Ave. , St. P a ul. M inn._ •. _._ .. _ ... _ .. Single Cirell;! 
M . Lundokow __ .. __ •. _ .. l 067 6th Av ... K.nOlha. Wi.., ... , •.. _ .. _ ................ _ ... . Sinlll. Circuit 
Vin""nt T. Kenney,._ ........ 124 W. 96th St •• N ew .... ork City _ _____ .. N ot Stated 

f~ti_·. l'ol. :- T _ ... "' .. a te Ro.lloteol ~in.t . 0 • •• "" ..... w.th , .. ""'. ,o ~" .... , o ...... w..: " .. ......t.. 

1\lr. Philip Sidne y Weggin, 
35 Kings Road, 
Bourne mouth, 
Ha nts., England, 
D Cll r Sir: 

I\lf. Robert Hillis, of 1462 Belle 
Avenue. Lakewood, Ohio, has for­
warded t o me a copy of your letter, 
with a nota tion tha t it would per­
k ipS be of interest to the Pickups 

PI CKUP!.! HDITOn. 

pages of our magazine, RADIO 
AGE, of which I take the liberty 
of sendi ng several Copies fo r your 
reference. 

The cireui ts you enclose seem so 
entirely different a nd unusual from 
the t ypes we use, that I am going 
to fe<lture them in the November 
issue of RADIO AGE, in o ur reader's 
departmen t_ Incidenta l thereto, I 
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have I\ lr. Hillis ' permission to pub. 
lish parts of your letter to him, 
which I trust will nleet with your 
approva l. 

Sin ce con t ributions to t he Pickups 
Section of RA DID AGE are acknowl­
edged by conferring the much· 
desi retJ honor of "Diaj T ..... iSler" 
upon the con tr ibutor, I a m enclos-
ing herewith the em blem ..... hich 
proclaims this honor, a nd ..... ould 
casua lly mentio n that )'OU hold t he 
honor of being the second of your 
coun t rymen to gain entrance among 
the Dial T ..... ister fact ion of RADIO 
AGE readers. 

I would be pleased to hear further 
from you with a ny news, circui ts 
or other items of in terest that )"OU 

feel would be valuable to you r 
American radio fri ends. 

Very trul y yours, 
RADIO AGE, Inc. 

I\l r. \Yeggiu's leiter is as follows : 
3S King's Rd., 
Bo urne mouth I iallts., 
E ngland. 

Dear Mr. Hillis: 
I have heard that you wish to 

correspond with an English radio 
experimenter. I a m nearly seven­
tccn and have had over two years 
experience ill radio experimenting . 
I have made dozens of sets, a nd I 
tes t out a ll th e circuits I can get 
hold o f, from crystal to 6, wllve sets. 
The circuits, which I am mOllt inter­
ested in a re o ne " a lve a nd re flex 

circuits. I will now t ry to describe 
my testing- la.b and s tation. I am 
situa ted about a mile from the 
Bouncmouth broadcasting statio n, 
call sign 6BI\I. My aerial is a 
"cage," with a "cage" lead·in. The 
aeria l is 60 fcct long and to t he 
lead· in end it is 3S feet high a nd at 
"present I am e ngaged in eretting a 
4S foot mast, instead o f a 30 foot 
one at the other cIUI. The~c are 
4 ..... ires mounted o n 3 ft. hoops in the 
"cage." !\I y earth-wire is about 20ft. 
long, composed of 3-18 copper wire. 
On this aerial I ha ve recei\'l!d 
KDKA Pi ttsburgh, U.S.A., on about 
100 meters, with an ind ueth'ely 
coupled single circuit. O ne evening 
or early mornin g I received KDKA 
from 11:30 p. m. unti l 2 :30 1\. m. 
con tinuous. 0 1] the ordinary one· 
valve and reaction set I ca n get all 
British broadcasting sta tions and 
Paris, etc. These stations a rc 

easily readable. I a m senll ing you 
all old photo of my test ing-benc h 
will get a frie nd to take lIQme more. 

I ca n test ou t mO~ 1 circuits up 10 
6 valves but I go ill mostly for long 
distance work with o ne or two 
valves. I should be very pleased if 
)'OU could send me some one valve 
circuits ; I don't mind how com ­
plicated, I will test the m. I should 
a lso li ke some rejector or wave tra p 
a nd some super-crystal ci rc uit. 

I am t rying to get a transmitting 
lice nce using a n artificial aeria l but 
transmitting licen5Cs a re so di fli cult 
to get ill E ngla nd . I t took me three 
months before I obt.'1 ined m y experi­
men tal license a nd I had to answer 
bags of questions. 

should be of interest, so we publ ish the 
fo llowing: 

We have been flooded with letters 
concern ing I:\ lr. C hapma n 's "Sclectdyne" 
a n(1 as a resul t we are publishi ng his 
communicat ion , which wi ll no doubt 
re lieve many of t he DTs inte rested in 
his circui t a nd the results. 

RAD IO AGE, 
Gentlemen: 

Ha ving fallen victim to rour good 
magazi ne, which I purchased in June 
for t he first time, you may now 
count on nle as one of your regular 
readers, for I certainly e njoy read­
ing t he technical illform:nion }'ou 
olTer )'Ollr readers. 

ST /00 -
Reflex Circuits Jeem to be the PCI hobb)' o/Ihe ElIgli!h Ion!, a! ~hown in thes;; djagram~ 

&ubmilUd b), a Brili&h brood;a&1 li&lener. T o the Ie/I i&.a one tuoo ,egeneraliu circuil 
u,h ich embodie& '"me form 0/ special conneClicn , /0' , eflexing the AF 011 10 Ihe grid cirwil 
Aboue, a two lUbe ufln: circuil o/Ihe tUI1~d impedance ro riel), which uses a crystal 
detector . NOfjce I~C pre!J{liling u:e 0/ cornluCli~ coupling to lli e alilf/ina. 

I don't know whether you t ry to 
make all your apparatus. I do. 
H you have any st unt or bi ts of 
apparatus tha t I to uld make, I 
should be very pleased to have 
details. 

I will now sen d you a few circuits 
and I hope you will be able to try 
t hem o ut, a nd let me know of t he 
results. 

I must close down IlOW. r hope to 
receive a letter from you 5OOn. 

Yours t ruly, 
Phi lip Signe), Weggitt. 

Please address P. S. Weggitt, 3S 
King's Rd., Bournemouth, H:II1(1,. E ng­
lalld. 

As we go to press, we have another 
letter from an English radio bug which 
is highly in tercsti ng. We no.gcet t hat it 
carne too late to feature it wi th I\ l r. 
Weggitt's letter, but in next mon th', 
Pickups Pages wi ll have t his ite m in its 
tonten15. ~ I r. Wcggi u 's circuits are 
shown o n various pages herewith a nd 
fans who desire more detail arc invited 
to write him. Interest ing, t his radio 
game-isn't it? 

A circ uit frOIll P. Edward C ha pman 
of 805 Preston St. N. , Philadelphia 

In reading the June issue, I was 
very much interested in the diagram 
of a circuit ca lled t he "SuperdYne," 
s ubmit ted by 1\ 1. C. Will iams, which 
resembles very closely a circuit I 
evolved in 1923 a nd have been using 
suecellsfull y for eighteen 11Ionth s. 

Having had suc h remark,l ble suc· 
cels wit h my circuit (which was ~ub­
lished in one of the Philadelphia 
newspa peu) I Waso\'erwhelmcd with 
visi to rs a nd correspondence, and in 
order to Telie\'e the situat ion, I had 
a few hundred blne prin ts of m y cir­
cuit mnde and gave the m awa)' in an 
effort to help those who wished to 
build th is type of recci\'er. 

My ci rc uit is ex tre mely sharp in 
t un ins:, and g ives wonderful volume 
fro m stations 2.000 miles away. I 
am e nclosing herewith a copy o f the 
c ircuit, whic h I ca il lhe "Selectcl ),nc" 
which is the result o f about three 
yea"' experimen ting. On ly the best 
material (Ed. Note: From an elec­
trical s ta ndpoin t a nd a mechanical 
aspect, o f Cll urse) is recommended 
for Inaxi mUIll resul ts. I a m also e n­
c10sinlt a list o f stal ions whic h I have 
received, in hopes that will entitle me 
to me mbership to t he" Dial Twist­
e rs." 

Using a loop with t his circu it, I 
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have heard sta tions 500 miles away 
on the horn without usin g head­
phones. 

I tTust this circuit may prove of 
interest to you, and J want to thank 
you in advance for an y interest you 
may show if] the matter. 

Y ou rs \'cry tru ly, 
P. EDWAR D C II A P ~·IAN . 

805 Preston 51. N., 
Philadelphin, Pa . 

~ 

Se lecti\'cness 
The receiver I have found to be 

very selCCt ;ve, readi ng from my log 
under the d ate of Agtlst 19 , 1924, 
as follows--H eard music an d an­
no un ce ments from KOB :lO d KLX 
all lo ud spea ker, a ltho ugh bot h were 
operating o n 360 me ters wnvclenght. 
T il lie, 7: 10-1:30, Pncific Sta nd1rd 
t ime. As to close t uning, any station 
may be tuned out by t urning the 

Another type 0/ reflex- cirCU it which ;$ I'e r y popular in eng/and. No/ icc the que", 
arrangem ent of energy /ro.n4.., ~tlL'C<'n the plo.te circuit o."d grid Circuit 0/ the fi rst tube. 

i\ l r. Chapman's ci rcuit is shown in an 
1Hlioining figu re. 

Uox 363, 
Na t iona l City, Calif. 

Th e Pickups Editor, 
RA DI O AGE 
Dear S ir : 

Upon reading the "Pickups" De-
partment of I~ADIO AGE, I noticed 
that you made a rcq uest for informa­
t ion from readers who a re owners of 
S uper-Heterodyne receivers, so here 
goes 

The second week of June, 1924, I 
pu rchased a Super-Heterodrne radio 
receiver wh ich is a second harmonic 
regenoAex receiver, and since I read 
your re'l uest for information, I have 
kept a record o f happenings. 

Upkee p 
I have taken upkeep first because 

it is one of the iml)Ort a nt fa c to rs to 
be consi dered. T he six drr cell radio 
"A" balleries used wil1 last fr om o ne 
to two hundred lighti ng hours. T he 
length of life depends upton use and 
periods of rest. Let 's take an ex' 
ample: The receiver being used 
on an average of two hours a (by, 
will last from seven to eig hl weeks 
or even longer. The length of life 
o f the Ra nd C batteries I do no t 
know, as I have nOt as yet had 
occasion to c hange the ones that 
ca me with the receiver. 

selector rain lers e ilher wa y, 1-16 
of a n inch. I have been a lbe to 
separate t he following stations so 
that they COIllC in with no inter­
ferenc e, a ltho ugh thcy a rc from 
fi ve to ten meters apart in wave­
lengT h: WTA lI I, 3'JO : K il l , 395 ; 
KF I, 769; W FAA, 476; and IU 'SG, 

Although Na tional City is in the 
static belt, as it is only twelve miles 
nor th of the i\ lexican borde r, I have 
succeeded in receiving KFQ N, Long 

The l\Jagazine of lite l/ollr 

Be.1ch , KGO, Oakland ; KPO San 
Francisco; a nd twice KG'\' , Port­
land, whe n b roadcast ing their after. 
noon programs. I have fo und by 
con nectin g a twenty to twenty-five 
foot length of No. 18 (B & S 
gauge) si lk covered wire, sta tions at 
right a ngles to the small internal 
loop come in lI'it h s ufficient volume 
to operate a loud speaker, in fact is 
till ie difference whether headphones 
o r loud s peaker is used. I always 
use loud speaker in logging ne \\" 
s t,1 t ions. 

The fo llowing a rc the stations I 
ha ve received at least twice on the 
loud spea ker since Jun 15, 1924: 

Kt>PT. _____ ,._ .. ~ .. _ .. _ ...... San I)t~o. S mil .... 
KFON. ___ ._ .. ____ ._ .. ____ Lun(l. Oeach, 100 mit .... 
Kn, KIIJ , KJS . KFSG. KNx..._.~ •. _ .. _ •.• 
.....•........ ___ ~_. __ . __ ._.l .... AnA.eles, no mllea 
KI'O __ ...... ___ ._ .. __ .. _ ..s~n Franci""o, 454 miles 
KGO, KL X. _ .... __ ~ __ . _ _ ._. Oakland, 470 mllea 
KO O ___ ._ .. _5 Iale Coll"llc, N. M., 595 miles 
Kt·PT. __ ... __ ........ _._ S,"I1i L"ke Clll', 625 mlln 
KG W. _ _ .. ........ _ .. _ .•..•. _ Porliand. 'BS miles 
KFOA. K·rw. __ . ___ .... S""II Le , 1.080 miles 
KFK x.._ ._._ .. _._ ......... _llan in,u, 1.155 mllea 
W.' AA. __ . __ ._ ... _ .. _._ •....... .Ila Lla s . 1.11.5 mUeoo 
CFCN_. ___ . __ ..... ___ . __ .Ca l ~arl', 1,165 mllea 

Head phones 
WTAM .. ___ .. __ .. _ .. __ .Cleveland. 2.000 mllu 

F ive other stations have been 
logged, but I was unable to hear C<llJ 
letters beca use of static. 

This list is very short , but I don' t 
t hink it is so bad consideri ng I am 
perc hed down here in the Southwes t 
COrner of little old U. S. A., and I 
hope i t is good enough to land me 
among the "Dial Twisters" of RAD IO 
AGE. 

Yours truly, 
Lloyd Stove. 

Farwell Lo ng, of F lint, r. lichigan is 
owner of a super-hete rodyne, and he 
submits the fo llowing as the summary 
of his brief experience wit h a super·he t. 
l ie feels t ha t there <lre great possibilities 
in store for him. 

RA DI O AG E, 
Gentlemen : 

I have been 
little radio 

reading the greatest 
magazi ne commonl y 

RAD IO AGE every known 
month. 

( TIITII to page 5-1) 
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Pure Inductances 
for Low Loss Receivers 

·.~=========I::"'" 

The Planstlehl"Pure Inductance" type o l wlndmg j$d""i~n"" fOt supo-orne 
efficiency. 

Much is being .... id about t he n""eM!ty o f sew.:><! pat"'. espe<:ially of con­
den..,.,.. Inductances a rc o f e~Uernc Importance for d("".ncy. Plan· 
stiehl Pure Inductances arc good because: 

PfanStiehl 
Vuiome'er 

I. A,,~ m ea nS n O ab_pt,,,,, o f "gr>al 
strength; 

2. Stagstc •• wound meanS no "'ppo-ee;" 
able d."""bu,w eap.oooi'y 

3. Ver nle, con •• o l 01 adjustment 
means dIStance g .. ,,"S-

The P/ansti.h) variomctu. wi th two 
SO-,urn un tapped co,1s .. '" VB';Omettr 
with PE;:RFIOCT RATIO OF INOUe. 
T ANCE. sell$ for 54 lS at yourdeal.rsor 
J>O$<paod. Order by numbe r P_10I Va.ia­
~". 

T he P_1OO Variocoupler Is another 
dfJCien~ Un". U$ins th,s u nit '" OUr 

ElflCi~ncy hook.up (furni.lhod ... ,th uni. ) a Wi""","sin rod io ran pickod up 
I-law,,""! l.L. u S sUMOS' th.~t you 'mprove you. favor"" "oreu" .'-;th thi s 
va.KHOOUplcr. which $Clls £or $5.00 at yoor d ",1.ler-· s Or prepaid b y u •. 

The p..flO() PlansuehJ ~illator for . u""r-hetero­
dynes """Ila • .,. .ha' ply and .. <..dHy. In add,,,,,,, 
it ,mproves ,he hook..up. I, se lls for $6.00 a t your 

?<:aJ,,' •. Or ... e ... ill ",nd it """"p aod. 
I hi. Is one of the most popu lar Plan_ 

$lichl part. on the mar ket 
Other PI.inst;c hl Pure Induct ances are : 

1.;" Wa y. -r.,,,.. r",. I .... ~'h 
1'· 2(11 .... ......... 1~ .$0.55 100_:Joo(l 
1'4(12 .••.. •• .•••.. 3~ . S~ 12~47(1 
p.:ro:l .... ....... ...)1,1 . is 17(1.tlW 
p.7<M . • ..••.. •• .. • n .10 22(1.9060 
I··~ . ............ 100 .90 3Q(I.Iaou 
1'·:106 . •• I W 1. 10 41(1.lllW 
PI • • """" UI.,. A"J\o~ . ............ .... , O.!S 
PI . ... """'ltoi ............ " ••. • , ....... 1.'5 pfanotlcnl 

\'lIri~pl"" 

Manufactured by 

THE PFANSTIEHL RADIO CO. 
Highland Park, Illinois 

Chicago Office : 1001 West Washington Boulevard. 

TOWER'S 

COMPANY 
STANDS SQUARELY BACK OF EVERY HEADSET 

Telephone Haymarket 8010 

RLD'S 
GREATEST 

HEADSET 
VALUE 

Longe r Cord (full 5 feet) . Stronger Magnets. Higher Resistance, Increase or Sensitivity, Perfec t Tone Mates 
EVERY SET TESTED BY LICENSED RADIO OPERATORS 

Send no money- {9rder on a !i'osl"-Card 
THE TOWER MFG. co. 98T BROOKLINE AVENUE, BOSTON, MASS, 

\~jlitScicn11/ic]~£jl~J§J.j!j,~J: 
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Have not iced t he absence (which 
is quite pro llou llccd) o f accounts of 
resul ts lI'it h super-hets, neutrod yncs 
and other multi-tube receivers, a nd 
belie\'ing t hat I can do a li tt le share 
in con tr ibu ti ng my experience, which 
is brief, I can help out somewha t in 
giving t he rest of the bunch 3n idea 
as to ..... ha t it rea lly is to own and 
operate a b ig sct . 

I have a n Ultradyne which is an 
improved Su per. heterodyne, de­
signed by R. E. Lacault. I am all 
wrapped up in it you might say, 
for my wife has to drag me all'ay 
fro m it . It is only 3 mo nth s old, 
a nd has given me fa iT reception 
t hroughout the S ummer, having 
received Texas in the carly part of 
the Summer wi t h 
,oad valu lIIe, though 
the stat iC was bad. 
I have some poor 
parts in th e set, b ut 
I am replacing them 
as fas t as my fin· 
a nces will permit. 

1 am enclosing 
my list o f stat ions 
hea rd more than 
twice over400 milcs. 
They a rc as follows: 

Stations Heard by 
Farwell C. Lo ng 

\"\TAA. WD/" ' . Wf:.ot .. WOY. 
' ''''AO. WB~. W I< C. wos. 
Wi M A. II "B. t\·UAR,WH AZ. 
WIlAI' . Ii YKX . WO I, W~IC, 
WTAT, WIMK K r U) , WI1 O. 
\\ c.'P, WGAL. W Il" I'. WS.~ I , 

~~:~S~~~~f,~-,!'tb, ~;~:~~ : 
~;g, \Vr:~r-~!;:\~\"'Sf:k 
• ~d «>,",,'01 I G,714 ""' ... . 

Busti ng Cont est. T he biggest list came 
from John l\lullikin, as follows : 

Pickups Editor, 
RADIO AGE. 

Below is my list for August. 
There are 121 stations in a ll 

~~~: I~~~: \\!'JijJ~~~2x'.'·~!~r'lr.tl!;.~.1 cmg; 
W'KAD. WSIl. WIIAZ. CIlYC. I'WX. WCHA. W ON. 
Wlt ..... WT A) I. woo. Wll.oA . WJ:'-. II'1'A O. C UCD, 

'f..-:tr., ~1~1:1'I\~l'.A~'0~~?~~a:. ~~·;t~: &~;~ ." 
~~,~~~ ~'~~'iAI': "~~~I~~ItA~~~A: ~8,P",~x~~ 
WOI! . II'(>S, wex. WflZ. WlI DIt . \\'1 I A~I. II'IIAS. 
WIIIII!. NAA . WOHD. WIMR. In;A N. WEB II . 1"011. 

~::~Xk~'U·-:,~ ,,~·{rl.~\:.t\?t;';~~·~ri;f,A\\~.~s.'';i~~: 
~~g~ l liAKh:~·I.~~~ 1t3:'~1t'.s .I ~gii. 33M:;3IlJ9~: 
aGE l... 31. .00. 1 0~1 . 2"'0. SBVZ. SAMO. 6 1l1lT . 3Au.. 
2\\ II . 2<:1'. 9BQT , 9A M. C.1sc. 

heard Havana four times, 
My set can tUIlC to low and high 
wave lengths. I picked up an aver-

Tile Magazittc of the }Jour 

ar my ~tatio n. two ships, and thirty_ 
four a mateur stations. I used a 
\Vestinghouse RC set, a 90 ft . aerial 
26 feet high. and heard a great ma ny 
of the statiolls on my loud speaker. 

Yours ve-ry truly, 
WM. A. NEEL D. 

238 N. Galloway. Zenia, Oh io. 

RCO. I'WX. Cl'.'1l.0. KD""-. IO'KX W IIB' W"". 
WIP. WJAX. WJZ WI..S, WJA.& KSO· KYI\· ·W BAI' 
WUAZ. \\'IIAS. ,,' GY. WO!'l, ~·CR. ""R ... N: ,\'t ....... : 
WilDS. In: AY. WC X \\' OAF 'YCOD WCA I' IVIlZ 
WGA<. \\,~IAQ. WNA2, II'MC

b
'WWJ IVTAM "'TAg' 

Wfi C. Il'SB. \\'QJ .II\ "" KYK \\'lIlt W'RK·WS ..... • 
WASS, Wlm. \\,AIIX. \\' NYC: ""TAD. \\'00 II'OC; 
WO,I"'. WO II. K P KS. KJo'OZ 11'8.11 W]O Ill WLlI' 
\\'OQ. WI-: .oO. WAIlP. ""T ... y' KO I' 'W~IAN KQV' 
"'·IIT. G YL . II'EBII. W8,\ Y. iV ,'IA". WJAn; \\'O!' 
we K. CN IIT. \\'01. \\'JY. WAA M K I'IX S&s' 
K I)IlZ. WE .... AW,I.. Th • • m . .......... .. . . ioll<l ... ; 
8.,k. &"0. 8 .. 1 • • <nI . 8c-. 8011:00-. d6.k. s..nt, 6h .... . 8<1"". Sbo • • Sollo. &io<. lie., &d • • lIe.d, !\ol. "" ..... Sdm •• 
S-. 8&"". Sd •• &111. SbOll.S_. Sqb. 6bd, 6"" .. , 8<1 .... 
~ .... . 6db; , 9 . ... Scf. 

1-.Ir. Neeld explains that the a mateurs 
are not phone s tations 
-he heard them in code. 
He says he is not a trans<­
mitting "ham." but is a 
BCL who has learned 
the code, and has much 
flln copying. His list 
contains close to 125 
stations, and certainly 
deserves a prize. We 
like that code work, 
since we know the te r­
rible interference which 
exists down to 200 me· 
ters. and also the fact 
that copying a weak 
ham signal with static 
pou nding in is a real 
accomplishment. l\ lore 
power to you l\ lr. Neehl, 
and may your signals 
never fade. 

Pretty good for 
the las t three 
month s con sidering 
the fact that the 

Mr, Neeld hadn't 
seen our magazi ne before 

A photograph of t he laboratory and circuit testing bench of one of 
our English Dial T wisters, The photo seems to indicate t hat the 
Englishmen are pretty well equipped with respect to facil ities for testing 
circuits. 

the August issue. a nd 
therefore was quite surprised when he 
found just as others have found that it 
was a real book. ' I t may be o f in terest 
to print the foll owing letter from hi m, 
recei\'ed just before his entry into the 
static puncturing contest , si nce it tells a 
little about past records, and also some 
of his other accomp lishments. 

house is full of people who a re con· 
t ent wi th the programs from \VCX, 
\VWJ, and I(D I(A. I hear these 
sta tions nearl y e\'ery day when 
t hey are on t he a ir. do not el" 
peet to make t he grade for the DT 
wi th this li st bu t hope to soon as I 
am goin g to try for a record t hat 
makes your hair Stand on end. 

I ha \'e enjoyed reading the Dial 
Twisters' columns and couldn't re· 
sist the tem ptations to do my stuff. 
I think J have said enough so will 
sign o ff. 1 a m not a subscriber, 
but yo u ma y expect my remittance 
an y time, for th ere is no other radio 
magazine than RAD IO AGE. 

Very truly yours, 
FARW E LL C. LONG. 

1122 Church St., flint. ~Iich. 

We s uppose when Mr. Long really 
gets the hang of tha t Ultrad yne of h is, 
he'lI tear out the broadcast list o f RAD IO 
lIC E, a nd ma ke the notation on the 
margin "Enclosed is a list of the stations 
I hn \'e heard. Omit t he stations checked, 
and you ha"'e my log." Atta' boy, Mr, 
Long! 

And now we're goini; to give you the 
belated re port of the Augus t Sta tic 

age of 3 amateur stations a day 
but lost many of t hem. 

Yours \'e ry truly, 
John ~ lul1ikin, 

128 Bates St. N. W" Washington, 
D. C. 

SECON D PRrZE LETTER AND LIST 
RA DIO ACE, 
Gentlemen: 

In the August issue of RAD IO 
AGE you stated t hat there wo uld 
be a "Static Puncturing Contest" 
and for e\'Crybody to send in their 
list o f stations for August. Below 
a re the stations I have logged since 
August I, 1924 to September 1, 1924-. 
In all there are eight y-four radio· 
phone s ta tions, one a irplane, one 

..: Another diagram used by our 
.. En, l,sh contrlbulor. This c"cuil 

is aform oj Ultra·Audil)n wilh a ,apacila· 
liue f eedback , ontrol. 

RJ\ DI O AGE, 
Gentlemen: 

I bought a copy of RADIO AGE 
this afternoon at the newsstand a nd 
say-it sure is some radio magazine. 
1 was greatly interested in the Dial 
T wister's Club. 

Here is the record of my West . 
inghouse RC Set. I have heard 700 
stations; 450 radiophone stations; 
250 amateur stations, si nce l\Iay l. 
1924. I have heard KFHS, Lihue, 
Hawaii, P WX, Havana. WKAQ, 
San Juan and CYL and CYB of 
r-.lel'ico Cit y besides hearing all 
the states except ~Iontana, New 
Hampshire and Vermont. I have 
also heard evcry amateu r dist rict 
and four provinces in Canada, 

I heard S3 5tat ions Olle night from 
7 to 12 p. m. with a total of 43,000 
miles. 

1 have acknowledgments from over 
two-thi rds of the stations 1 have 
heard. 

( Turn to page 71) 
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~iDC~1o'­

Howard Standard Parts 
For Clear · Reception 

Howard Rheostat With Dial Control 
Carrying capacity 1-5 amperes; beautiful 278 in. dial With 100 
point mark ings covering full sweep of contact arm. $1 10· 
Made in resistances of 6),{, 25, 40 and 60 ohms. Each • 

\'('rite for log sheet and further informatIOn on our full line 
of parts, including Rheostats of all kinds, Potentiometers , 
Positive Contact sockets, Grid and Bridging condensers, Bind­
ing Posts, Multi- Terminal Plugs, and Neutrodyne Receivers 

If your dealer cannol supply you with Howard Parts send remittance direct to us. 

THE HOWARD RADIO COM PANY, Inc. 
4248 No. Western Avenue 

K H J , Los An geles , Cal. 
W"1'are d ad to e<lDfinn your report o f 

"«CptJOD. 01" our pro,:tam. 
J oh n S . D"U'eH 
"Uncle J ohn", 

M lrr. Titneo Radi o Staff 

C ENERAL ELECTRIC COMPANY 

Mr. T.J. K_y 

~ E. H,h 8,. 
o.kl>.Dd. C. I. 

B<!><. II. 1Q2 •• 

1360 U,.; .... "'l ... A ..... No .. Yotk. N'. Y. 
We ..... ~I"" to wnf;. m YOlO, .ee""U.,... QI X(lO 

"" ...... yon'_ 01 St" .. G .. we we .... bN>*d_tl"" 
..... o ....... c... ___ ." 

Wo 01 ........ Pl>....,!a, . hoouin.c I."", OU ••• diQ 
U. __ ,. . .. d hop. fl .... YoU w;U he.hI. to...,k UI> 
KGO ncu!o • .,.. 

Y""1o~~7n~~Ypi • ••• 
R..:I1o aroode •• Unw Pub. D.P'. 

K L Z, De n ver, Colo. 
w" are pita-! to ack""",Ied,::" """ei pt of 

y.:Iur report of re~ption of our phone BL ... tion. 
W" have pla<:ed '" ta~k in our map for you. 

Reynold . R a dio, Inc. 

DX Fans! Confirmations Stop 
All "Doubting Thomases" 
Confirmatio n of Statio n . R ece i.ed f rom 

N ew York, N. Y., with 

KENNEDY TUNER 
DX F" n . l If you w.n t rnl Feo.ulu , Jet. 
K ENNEDY T UNER AND HAVE T H E WHOL E 

U. S. A. AT YOUR FINGER T IPS. 
o"ly one dial to get "",lione and t ile other to i " ......... 
or dtc~'e volume. Konnedy Tune. i. used in 
pIa"" of vllrio<oupler, variome\.<'raod ho .... y romb coli •• 
"" 'jn, the '(lOt of I"..,' $9.00 worth of unDC~Y 
Junk til"t i . in mOOlt ,..,.,.,lvi", octo . and no dead t nd ,_. 

CUARANTEE. 
If no . ... i. fiod . ft .. 

3D d .. ~., we w ill eh .... . 
fully TO' .. ,n ~ .... , 
", .... ..". 

Sen d for Free Diasurn 

T. J. KENNEDY 
RADIO GLOBE TROTTER 

1360 Unive rs it y Ave. , Ne w York, N. Y . 

Chicago, Ill . 

K F I , Los Angeles. Cal . 
Thanh for ~·ou, lette ' _eived. Yes. "The 

Minuet", by Louil Pa rker, w .... broadoll6t from 
th" Anthony atation during the b", program. 

Yo u ... Radio K FI 

CENERAL ELECTRIC COMPANY 
P. dfi. Coo.. ~~ E. 14th gt. 

IltoOde·tl::;~ St ••• "" ~7~'I:r:i: 
M,. vl.o ... ~' T. K.~.e~ 
12.t W. OOth a, .. N . .. Y~.k, N . Y. 

W . ... .. chd 1.0 ""oli .... y .... ' ' .. ...,.10 .. of ou, 
:::~~'!\..:.'!.": g::.. ~I~"" a .. ~·.u.io oa , .. 

W .... 01 ..... chd to ....... ""f QuutiQo • 
of '"" "., .... fn •• d .... d bwo .... " ... " ... 10 <>I ..... 
.lIb you' eomm . ... . 

y ou ..... .,. ,,,,(yo 
J.nni" ,o Pie..,. 

Rad io a ...... do . .. ; " " Pub. 0." •. 

2-L 0 , Lon d o n , En gland 
We bee to aekno"'iedge your , ....,puon 0 

o ur prOGram. You ' . fai.hfull y for the 
B riti . h B ... adcu Un . Co .• Ltd. 

J r . Direct .. . Lo ndo n Stat ion, C. C. H. Kin .. 

NEXT TIME INSIST 
ON 

" COM ET" 
" B" BATTERIES 

At " II good radio 
s t ores o r w r it" 

ElECTRICAL MFG. AGENCY 
Chica .. o, Ill. 
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BAKELITE 
Condensite 
J?&p,VlllrlOL .,. ,~ .... ''''". T._ ...... ""' .... 
......... R .... Proo1_ ...... r.".'.4.o<l<. 
p,"~" .", •• d b~ 

BAKELITE 
CQRPORatlON 

Western Electric 
and Bakelite 

In each o f t hese Western Electric Tele· 
phone H ead Sets is a molded Bakelite 
terminal block. 
The use of Bakelite by this company, 
with its years of experience in the manu­
fact ure of electrical communication ap · 
paratus, is evidence of its value as an 
insulating material. 
Bakelite dials, panels, variometers and 
other parts are standard radio equip· 
ment . M echanically strong, unaffected 
by atmospheric changes. and beautiful 
in appearance, t hey may be depended 
upon to render years of good service. 

Send for our Booklet H . 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 Wen 22d Sucn ... 

Send for our Radio Map 
T he Bakelite Radio Ma p lists the call 
letters, wave length and location o r every 
broadcasting station in t he world. Enclose 
10 cents to cover the cost a nd we will send 
you this map. Address M ap Department. 

', H E MATERIAL OF A THOUSAND USES 

Tlte Magazine of the HOllr 

New York Radio Fair Shows 
Stability 

By Frederic k S mith 

What are the big surprises in radio 
development, as sho'l'{n in the exhibits of 
manufacturers in New York from Sept. 
ember 2.1 to 2S? 

That is a question which was in the 
minds of scores of thousands of radio fans 
who paid their way into ~ladison Square 
Gar'den to see the Radio World's Fair. 

h is the same qu estion that is being 
asked a ll o\'er the radio world by those 
who were not p rivileged to see the 
displays of eq uipment at the eastern 
show. 

The re a rc two a nswers to the question. 
One b ig surprise to those who had 
though t that radio int erest had reached 
its peak was the vastly increased number 
of those who want radio sets. The show 
in I\:ew York broke a ll previous records 
forattendance. 

It is con fid ently predicted that the 
Ch icago show, which opens in the 
Coliseum on November 14, will shatter 
the New York mark. 

Another outstanding radio develop­
ment is the uniform increase in quality 
of sets a nd aa:essories. Th e most casual 
observer in Madison Square Garden did 
not fail to carry away the impression that 
persistent and errec ti l'e errorts have been 
made to bring the excellence of transmis­
sion :Illd recepton to the highest point 
possible. 

Industry I s Elevated 

In seeki ng the best tone quality, 
the greatest dura bility of mechan­
ism, the lowest percentage of requi red 
technical knowledge for the operator 
and a fin ished appearance of the whole 
apparatus, t he manufacturers ha VI' added 
immensely to the atmosphere of radio 
stabilit y. 

There were no circus stunts in the 
big radio fai r. It is true that both 
e~ stern and western manufacturers dis­
played receivers which, for selectivity 
a nd ea sy operation, are su rpri singly far 
ahead of the sets in use last year. 

There wcre sets wil h single control, 
se t s that tunc out the most stubborn 
in terference wit h but a turn of a few 
degrees o n the dia l. There are sets that 
may be hooked up to the electric light 
sockets, portable sets, sets that rest 
elega ntl y in polished hard wood consoles 

KRACO~MASTS 
" NONE BETTER" 

PRECISE TRANSFORMERS 
and sets that hide conveniently away in 
t alking mac hines a nd ride about on what 
used to be dinner wagons. 

e-e ....... ' · 
........... T ...... ' Tn •• • , e_. 
.. 0_ ....... , .... ..... -... ,_.-
:':-.~"":;:,';!.': .... " ..... ..... ...... .. _ ........... -
"' .. . .... k • • _ . 

!::.,':.::::.::..::::.:" ~ 

Dealers cJobbers·SeMfoT AttractlveVnpo.sltion 

Model 28SA 
Price 

$5 
Recom mended by 

leadingratlio c!<peri · 

THE BARSOOK CO. 

Sales to In crease 

All of this has nothing in it that should 
discourage fans. On the contrary it 
should be encouraging to fa ns and 
manufacturers a like. It tends to show 
that, instead of revolu tionary c hanges, 
indicat ing that radio conditions have 
been ch aotic, there is only solid improve. 
ment. The old circuits a re st ill our best 
frie nds. The most forwa rd.looking 
manufact urers and engineers simply have 

51 W. Jukwn 81. d. CHICAGO h II 
L_~ ______ ~~~~_~-:--:' I brough t t em to a greater exec enC('. 
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Puts theJoyin Radio 
A f~ .u, .. I ... ~ i, lor«l>T 1<> Y(>Ur earl th.n the 
m",", from.o .... I)X Stat;"" """''''11:;11 on the loud 
opeto\:er. clear .nd lind "'tor'''''! To I"",,", amoliA . 
... tion withou~ dil lor""", ...., \I,e "1Jf'..oF.: IJOO." 
This n' .... veIOU!l little .udio t", .. donner, half the 
"ze of a.., other Illad~, II d lff .. . e n t In deoill',o-tl~ 
moot efli<lent e<l",trllrtioll kllown (or t .... 'Wotnlffll 
It lou . n e~du';"e .. If..J,lehlin/( futllN! that ,h"u 
outf""""n noi"'-"l. Un'llrr--<l for volume .",1 tone 
qllality. Sav ... pace, ,.,o"nU .ny""hf'l'e and easy to 
e<ln nect. I rlelLl for port.olil ... 
RATIOS I TO 3. , TO 4 AND I TD I " .SO 
RA llO I TO 10 14.00 

Write (or Free B ulle t in No. 94 
_lout <""\1'101. 1I~ of 1 .... "'1 • • t)". 1I'. U.\I>II ... >1 .. 

!;~~::! ~:::r:.:a '~."~~~..J~'I~"'" ~~ ";,.:!~ 

llremier <electric ~o. 
3103 Raun lwood A"",. , Chic . ... 

MAKER OF 

~remier 
Quality Radio Parts 

A Speak e r o f Di . t inctio n 
VOLUM E. CLA R ITY, BEAUTY 

14 ~, h "'01;" Bob. Aloo ......... S .... 4 Colo ..... 
No . 20.m·III""k Pyra lin Hell __ .. ___ 122 00 
No.20S1).Sbell l>yrahn I~U. ___ 'U.OO 

Oo olo:nod on d .... 110 lor ........ , 10. )0 ,.. ... .... 1.. .. 
01 .... .--, ... 

,#nericon 6kcUic 
COMPA"''' 

S tate & 64 th St.. , C h ieago, U. S . A. 

M,\JN RA DIO 
1016 Eucl id Ave . 

Ma in S tora ge 
"B" Bat t e ';.,. 

Il00_ ... " ,b". _I. I ........ "" ..-pt_ .• nd "0 _ . .. IOt· 
1 ... \0.... H",,~ .. _bloo •• 
I...... \lubl_ "'.... lIocio 
Otod ..... 11 ..... , """", • • 
"'..... 116 I.... .. ~""n •• n. erl:: fy;'.',':"!=' btl"", 

BATTER I ES, 
C le vo' .nd, Ohio 

You need not wa it to buy a receiver, in 
the fear t haI if you buy now KlIlll! inven­
lor will put somet hing on the rn:uket 
that will make ~'ou r old set seem obso­
lete. Vast sums in t he hands of radio 
buyers have been held back wailing to 
see whether it was not "too early to buy," 

At the Waldorf Astoria ballquel 5Cveral 
distinguished engineers addre_d the 
radio trade representativ'Cs. Their 
themes concerned improvcmcOl in re­
ceiving sets a nd improvcmen t in broad· 
casting. They offered nothing radical, 
not hing revolut io na ry. 

The answer of Ihe New York mdio 
show could be given in onc word , "sta­
bility." Bcller fi na ncing, beller engi. 
neering , vastly heller results, now \)enefll 
t he. indi';dual who liSlens in. 

Chic~go S h ow in Nove mbe r 
T I,e eyes of the mdio world will be 

foc used on Chicago from November 18 
10 23, when t he C hicago R:l{lio Show 
wi ll o pe n at the Coliseum . Radio fa ns 
from a ll over the Midd le West h"ve 
a nno un ced their intenlion of bei ng 
"among those presenl"when t he doors 
are th rown open to those who a re eager 
to see the ad vances made in radio manu­
faclur;ng d uring the past ye..'1r by local. 
Eastern a nd fo reign factories. 

One of the big fe:l\ures of t he Kew 
York show wi ll be repealed in Chicago; 
n:lmely. two con tests for amateu r build· 
ers of recei"ing sets. P rizell mnging from 
cash awards 10 radio setS and parts will 
be given the lucky winners. 

New Inyent ion s The re 
Displays of new in ventions from radio 

amateurs, experts a nd olber e1f fJeri­
men ters will be a nother fe..'1ture. All 
entrants in the various contests must 
subm it their appamluson No~mbcr 16, 
a t t he Coliseum, in order to he declared 
eligible. 

Although t he New York Radio WOI'ld' . 
Fair atlracICd nearly 20,000 visitors 
da il y. manufacturers and others con­
nected with Ihe Chicago Show declare 
it will fa r surp:lSS the I\ l a nhatta n exhibi­
tio n. due to the consta ntly growing 
in teres t in radiophone rl!cept.io n in 
Chicago a nd vicinity d uring Ihe past 
eight months. Acconlingly, capacity 
crowds a re expect ed daily. 

(A pictu re of one of the prize e:d,ihiu 
at the New YOTk Show will be fo un d on 
page 37, th is issue.) - ---
New C rosley Station 25 Miles From 

Cincinnati 
Cincinnat i, 0.: I{adlo engineen a nd 

surveyors selected I la rrisoll , Ohio, a s 
the idea l place for the new powerful 
radio broadcasting station of The Crusit..")· 
Radio Corporation. 

Locati ng the powerful new fi vc·kjlowatl 
W L W broadcasl ;ng stalion 25 miles 
from the new 6Iudios in Ci ncinnati and 
away from thickly populated d istric ts 
will not in terfe re with t he majorit y 
of rad io fa ns. Population dislribUlion 
maps were prepared before the fi nal 
selection was malll! fo r the stal ;on . 
Ib dio fa ns wi ll find tunin g to the power. 
ful cq uipment a l Ha rri son e xtremely 
sha rp as a result 01 usi ng the vcry 
latest a pp..'1ra tus developed fo r radio 
brO:ldcasl ing. 
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A $20.00 Tral~sfOirmer 

torS'!! 
BErotll K . .. . d ••• lop<d ,b l. p. ,f«t t •• ~ .. 

(0""", , or ' •• o.r~ rme . tba, <o~ld dellve. 
TIlU 6 ... ",1. """ld .« ... . rilt b ••• h<c" 00 

l,re<' .lId ... ",,)d h . .. .... , . .. ",u.b to build tb.\ 111> 
..... Id b •• <bup prlu for It. 

0 • • , I Y'" I,,, "'" <.,in« .. U<klcd 'h e proble", 
of .e"" •• n, \loth .1". ODd pme lOuh"", "<lj~<lo, 
""1 of , Ite quo". I .. "r . \I<b u Id •• 1 . ... . r,,"" ... 
T b",,,,b ,l>elr,,",I.\o\etron . ... d ,be u po<ndi."", 
of muy ,bou,udo 01 011 ... , .be Kara. H .. ",,,,,l k 
I. "_ • ••• I"yl 
T be pll« .. 1M. lde,l t",,,.r,,,",,, I, S7.oo-oo '"' .. '" 
II ... ,"'" li« of 011><. " ••• ,.. ......... hl " ",d ." b • 
• ".,14 •• «1 ..... Ontyloolu",,,,,,CO &!Id. hl,bly 
dl.lu . ... oufi.<I"ri., ".,uh •• loo could 0(1"«1111. 
.. " ..... "'I .. . *'II ",.k< lItl. pn<e _1101<. W.C,iocd 
' ~1 ... ,., ........ ok,., b""d",010 <of lbo ......... of . 
'''1 ,..,..La. b.~d or Itu.fo ...... , 00 coo,_, "ur. 
I., ' k P'" J , ..... Bdo.., .b ...... hd been .. aI<. 
I., 1', .. 10100 ek<.rlco.l h .. ",,_ou for 10 yeon. 
Wb< .. , .... am bu • • be (,,11\,011" .""raJ ,_ of 
,pucil o •• "ole .... pI;~«I • ",,,,b ,lot 

K ARAS Harmonik 
, ... wUl b ....... Iolled ., tb .... t 1""""""ul h. 
,_,.1000 .. ~ ban a"'"Ch. '_1. 
Wbo. I. i . th.th .... "" '~"' .. _d~rfulcboorol T~< 
.dutbt w,ll PO"" to tb ...... ,' .".IC~' hoe .... pll_ 
~ .. !J"" .~ ... < p""'''''. " 'k K .... H.""o.it I~ 
1.0"""'0', "' .... He .. m .bo .. f ....... , tk ....... 
.. <lI ... be bl,b, ... ,n" f~.<D.t .. a, • .,.pJlfieol'., 
lbe K .... " ..... ".uk , .. IJor",l r .. "b.) .... ,ddle '"oa., 
H. w,1I upl.t. lbo, t .... ~ ..... pJ'!e.uon b.i.f' 
0.' tb •• U-l"pottut 11'''''''0;<. " f "" .. I<.l ._a 
_.d .bo' 'be p ...... " " •• ho •• ~ "r H ....... oi<t 
atake> all lb. dlll' •• e,," be . ..... mu,ie nd Dolo< . 

Our Special 

"Money BaCk" I:I~~ II " Offer 
"-1'1. , . 11, tb. 0 .. . ... 1 .< .. I, 
wba,,0U.O ... co ... <II,,,u, .i 
P Ut • pal. of 1(0, .. H ... 
rnoD I~ T •• n. fo, ..... I .. ,ou t 
otd ICI, " . I. 'be n .... ".< 
, .... plu to build . 

T .... be ... bo"""c
hl

, f", 6<> 1 ~!~~~:f~,~t~~.:::, 11 <1.0, •• Tben If' ..... f< ........ . 
hl<d Ib" K .... H ........ lto 
d.lln • • far 60 ........ 1 .. 1 
q ... h.'of' .... ,d"Blho 10\1 
... ~ eftr ).0 .. 4 be"' ...... . 
Ih ... wet ond , .......... "1 
.. III k .. r~."kd 1I0D<e. All 
.......... h • • be •• • hlo. ... ... ,pI,'" f., ....... Ioo.i1ed 
I. 1Ut.c' .... t1tu .. "' ........ 

kDd DO "' .... .01. J ~" !lIln 
' bc <OUPOD KlG... r ..... 
w.hc rc" plalal,. 

Send No Money 

.. 

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

NI ........................ . . . ........... .. 
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Everyone interested m radio should have this 
68.page book of approved 
parts and sets-it's free! 

Ward's 
New Radio 
Catalogue 
ONE copy of Ward's New Complete 

Radio Ctltaiogue is yours Free - you 
need merely to write for your copy. 

I t shows you everything new in Radio, 
everything that has been t ested and ap_ 
proved by the Radio laboratories. Simple 
instructions are furnished with every Ward 
receiving set enabling you to put up and 
operate it without outside help. 

And the prices on everything in thi9 
book are surprisingly lowl 

A Price and Quality Guide 
StUdy th is CatalOll,ue ~very time you need ""y_ 

thinA in Radio. whether part. 0< a complete set. 
See what;s th" 10 west pr ir;o ror standard qual ity 
go<xb. 
E"trythi~ . hown in this Catalogue has been 

acle.:ted by an upcrt. Everything is .tanda. d. 
Remember at W .. rd" . We neVer . ",,<ilke quality 
to make a low price. Yet our prien are alwa)'J 
low because we sell direct to you by nwil-and 
without the u.ual ,. Radio Profit>." 

Bring the Joy 
of Radio Into Your Home 

You can let the most e njoyment out o r Radio 
only by u,inll .tanda rd. hir.h IIrade equipment. 
You know what you are lIettint when you buy at 
Ward·s . You are lure of hill" quality as well at 
II big .. vins when yO" order from thi. book. for 
our Radioequiprnent il sold under the same liberal 
lu:trantce we have made for 51 years on every 
anide sold by Ward 's -"Satistaction Gua.-an. 
teed or Your Money Buck." 

Write tor your free copy o r th new Radio 
Cataloa""- Write to our bouse "cafeS! )'ou and 
address Dept. 43.R 

MontgomeiY"Ward &Ca 
The OlcUst Mail Order House is Today rhe Most Progressive! 

Chicago Kallsas City St . Paul Porliand, Ore. Oakland, Calif. Ft. Worth 

OPERADIO 
Everything You Want in a Radio Set 
PERFORMANCE-BEAUTY-AVAILABIL­

ITY-lhe three things you really want in a radio 
set, are offered to a new degree in the 19 25 Oper· 
adio. 

The efficiency of this comp::lct receiver has 
called forth the h ighest praise--cl ear natural tone, 
range. voLume and seLectivity. simplicity of opera· 
tion and reLiability under severe conditions. 

J n its att ract ive new case, the Operadio conforms 
tothe most discriminating standardsof good taste-­
harmonizing with the most beautiful surroundings. 

And, in add ition, t he Opo,ra<!;o;. 10 compactly de· 
signed that it may be read ily carried to any part of 
the hou", or euily Ulken along when uavellinS Of" 

vi lit inK. 
Wrik for an illu.tratcd rolder &lving complck 

particularo. 

THE OPERADIO CORP. 
8 So, Dearborn St. Chicago, III. 

The Magazine of the H our 

"Brass Pounding" Along 
the Coast 

(Contintudjrom page 3 t) 

"keep to the left" ru le. Jamaica is 
always verdan t, in contrast to countries 
farther south which often get brown 
and barren during the dry season. The 
Jamaican station was "jeA" and had 
a funny foreign set wi th only about 
three parts to t he sen ding outfit. It 
used a very low voltage at the spark 
gap--they told me on ly 600. I know 
there was no step-up transformer and 
only a 60Q..volt dire<::t current dynamo. 
I a lso know they had the deuce's own 
time making t he blighter jump in rainy 
weather, but when it finally wou ld get 
across t he gap of .009 inch it was good 
for two o r three hundred miles day 
time. The "ops" were extremely English 
and very skeptical. They point blank 
refused to believe accounts of my dis­
tance work ::Ind as they never listened 
after six p. m. they had no idea what 
really was done. 

Two of our special t rips took us to 
Panama an d I met up with the string 
of United fruit stations that keep that 
company in touch with their large fleet 
of ships as well as handle much traffic 
for the U. S. that would otherwise bear 
heavy cable tolls. Theirs was a formid. 
able fleet. At l30cas del Toro I spent 
some time with Smith, "op" from "8," 
who rega led me with many a comical 
tale of life in the tropics. One of t hese 
stories I remember vividly. He said 
that one morning as he started calling 
Li mon. "X," there was a terrific com· 
motion back of the jar rack, sounding 
like the setting off of a bunch of large 
fi recrackers combined with the release 
of a giant clock spring. Startled, he 
Slopped sending, then as quiet reigned 
he doubted his senses and pressed t he 
key again. Immedia tely came another 
loud clatter and like s hots from a gun 
a pai r o f good·si~ed monkeys sprang 
at and past him and through the win· 
dow, screen and all. 20,000 volts had 
pepped up the animals considerably 
::Inti they made wild time back to their 
habitat, the jungle, close by. I would 
not vouch for the gospel t ru th of this 
yarn, but it is no wilder a tale than I 
have lived through many a time in 
person, as I will re late in the course 
of my later accounts. 

While on t he " UG" r t ried out the 
famous " hreak key" originaled. or a t 
least introduced to us, by Opr. "PK," 
Pickerell , of "WA" (Waldorf.Astoria) 
fame. T his consisted of placing your 
receiving set permanently in t he aerial 
and ground, shunting same out by a 
"lightning arrester" with about one 
square inch of sp:lrking surface. Con· 
tacts on the. key also cut out or shunted 

STURM RADIO 
CONSOLES and 

CABINETS 
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your detector. "\VA" and "8S," Philly, 
worked this fin e and one dash from 
~'BS" would be heard at "\VA" instantly, 
and he would stop to see what was 
wanted. This might have been OK 
at a nice dry land stat ion, but the first 
time I pressed the key on the "UG" 
I got a jolt through the head set t hat 
sent me clear across the room . I found 
that the receiving set was al together too 
much connected to the business end of 
the transmitter and the on ly way I 
could handle it at all was to crouch 
high on the chair, absolutely clear of 
floor, table and everything else and 
reach over carefully to tap the key. 
At that, I was full of shocks at every 
dot a nd I gave it up. Probably "PK," 
who, I read, is Chief on the Leviathan 
will drop me a line and tell me where 
I had the thing hooked up wro ng. 

A Chang,e in Ships 

M y transfer to the "Admiral Farra­
gut " put a sad crimp in my wire­

less activities. The set was a Shoe­
maker, finely built and containing many 
innovat ion s, but the ship's dynamos 
were in bad shape and every time I 
would start my motor the ship would 
be plunged into darkness until an engi­
neer would rush over and give 'er more 
steam. 

Divorced from my first love, I awoke 
to another interesting phase of this 
sea existence-that o f the social possi­
bilities present in contact wi th people 
from all the world. However, another 
barrier presented itself in the ideas of 
friend Captain on Ihe subject of wire­
less operators and ship society, said 
ideas running anti-clockwise to my own . 
This st irred up considerable unrest in 
my soul and I began agitat ing with 
H. J. H. for a tran sfer to some New 
Vork ship where there was social life 
worth mentioning and a capta in to 
match. 

On my last fateful trip on t he "Farra­
gut" I left port in a wrathy slate of 
mind. Up to the last minute I had 
fondl y hoped for a t ransfer, a nd none 
coming I perpetrated some mental mal­
practice on the poor old "Farragut" 
by wishing that she would slam into 
something and have to go back. or 
course, I was only thinking of some 
minor smash in the river a nd little did 
I know how vigorously my evil wish 
was to be granted. At 12:20 Frida y 
morning we loosened a bit of inferno 
on the waters by crashing full speed 
into the passenger-laden "Merida," who 
had slipped up on us in a fog bank some 
hund red wet miles from shore. Climb­
ing out of the debris of my aeria l, I 
joined the ship's officers in fight ing fift y 
crazed Spanish firemen away from the 
lifeboal!t--but Ve Editor says 1 am to 
tell you about that next monlh. 

SUPER-HETERODYNE 
UIU"adyne-Haynn Griffin-Kemler 

Dultro: •• , .. 1 lor DI •• o"n1. 

HUDSON-ROSS 
113 W. Madison St. Chi<ago. 

Hax!!~~:Griffin 
145 w_ 45th St. 

New York MAlL ORDER DEPARTMENTS 1 ti S. C lark St. 
Chicago 

The Super-Heterodyne 
Made Easy 

The Super-Heterodyne is no longer a mys­
tery. The " RoJls-Royceof Radio Receivers" 
has been successfully built and operated by 
thousandsof average radio fans who have read 

"Super Success" 
T his new booklet, written by A. J. H aynes, tells the 
whole story of the Super_Heterodyne in language 
that the layman can understand-

A. J. H AYNES, 
Assodale, 

Institute Radio Engineers 

It contains the information gathered by Mr. Haynes 
in his year of eIperimenta tion with twenty different 
"Supers". And it is complete, from the theory ofthe 
circuit down to detailed Instructions for building and 
opera ling a "Super" exac tly like the one Mr. Haynu 
uses in his own home. T he price Is 2S cents. Send 
to our nearest store for your copy. 

A Brand New Radio Catalog 
Free to You Every Month 

Thousands of fans in the New York and Chicago 
districts depend upon our slores in these cilies to 
keep them informed of the newest ra.dio develop­
ments. 
They know that Mr. H aynes and his assistants 
test every new set, circllit and part as it Rppears. 
Then, if the apparatus is efficient and if it fi lls a 
real need, it Is immediately offered to our retail 
customers. 
Now, no matter where you live, you can enjoy 
this same up-to- the-minu te radio service. Once 
a month, we issue II catalog called "Radio Dis.­
patch." It is edited personally by A. J. Haynes, 
Bnd every edition contains entirely new material. 
It brings you the best of what's new in radio 
every thirty days. And it tells you how to ob tain 
the newest apparatus as quick ly as though you 
li ved next door to the country's la rgest radio store_ 
1I's free. No subscription. No obligation. Use 
the coupon now. 

Haynes-Griffin Radio Service, Inc. 
145 W. 45th St., New York 

111 S. C lark St., C bicago 

Distance, Selectivity 
Build You r Own Neuttody"" 

E a.y to Bui ld-Eao to Operate 

I 702.7 o,illo<l ...... 1 t I>oohl. d",.;. j .. k 
10 Lta,'bo n ... WI,. 1 f"II.-a.II .. ll<b 
31\M8 17 ~"' .. ..,.... 1 "wu>,b..,. .. , 

d ..... ,. 1 3Q Ob ... ,n_'" 
a ",,,,,,,,,·,,,,11. I M"'. (:'~I .01><1_ 
t ... ..,J"' ..... f"'...... .00(l:!~ Mf. a 4 ",.b DuI.. I G,1d I • • k. ~ .,,~"'mo 
6 Compoolti«o _ k... t So . ..... k«llolacliN<_. 
2 N ... "oli.i"" WftJ....... 2.000 n". d .""d_. 
I 8_lod><.;" .. k , Wi.iN< plao. 

Price $31.75 

.i 

A-1I 

HAYNE~ 
GR IFFIN 
RADIO 

SEn VICE, Inc. 
145 W. 4S,h Sr.. 
New yo,k Ci,,, 

111 &',,,h Clark St. 
Chic~~o. Ill. 

I wanl to k~~plnlouch 
wi,h eyery new udio 

development . Send me 
"Ra d io Dispatch·' e VUT 

mon t h. 

N llme •••••••...•.•••••••••••.. 

Add, • • •.•••. ........•••••.•••.•.• 

JACKSON RADIO CO. 
£kp .. III A, 639 W. Nort h Av.n .... , 

CHICACO, 1l.LINOIS 

S.W.HUll&CO.,Z048 EU1791& Stred, ClEVELAND, O. 

Coming-The 1925 ANNUALI 
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Uo te~~ jtl'td Jlo l ~ otl alls c orrect. 
Incomln~s;¢naL8 will be b locked . 
You can s~t t'U-KO·Leak for a 
sped6~d rcsisrooce and adjuu 

fo r """Heaul ullian d 
c:-1Ibt"arcdaDd doubl, 

c h eo:ked o,'er the 
op<'l'atin¢ ran ¢ e 
lor all tubes-l/. to 
5 megohm s. 
Unconditionally 
guara ntee d for 
........ keand aceur_ 
,",cy-not alfi'lCled 
by atmos pheric 
co odlllon 8 o r 
wea r. MarkIng. 
ar ..... ad Ihroul!,h 
panel pc('p-hole. 
Tab l e mnunlinl! 
brackelfurnls hcd. 

-with ballel')' switch 
And .. t"o,,~f'r .. eo.t! FU-KO. 
Sta tgi ~esperfect con trolof an, 
type t u be In an)' hook-up-­
madmum s l!!.nal e trcngtl>­
lon l!u lube and baner, life. 
Stops tube noise. flrl n jls i n 
DX stations you ne .. ~. h<!(l. rd 
before. Switch attaches to 
r~ular FU·KO-St:lt mouli linlt 
screws" 

fIl:'KU'STAT 
SCIENTIfiCAllY CORRECI 

RADIO RHEOSTAT 

-with $100 guarantee 
PTolect. '!'Our l ei from Ii Kht­
oing or we pay you $100 or 
rcpoir the set.. That'. our 
Iluau nlee. "Urn bre ih" 
.hic!d keep. dUI' , mol.tun. 
elc., (rom Ihe """,,ct;cally 
.."led Ibkcl;, .. in , ul alioo . 
Maximum .... ""PUnn U'UTed. 
b eea " . e all radiO ;mp u loe. 
ruchin$l: antenna reach yOur 
set.. No luka;c 10"=. 

FII:KO~g"fER 
SCIENTIfiCALLY CORRECT 
RADIOUGHTNINGARRESTER 

SOc 
10 ea •• ,. iDe 

Simple - Sure 
Made e ntirely o f n o n .maQneti c 
metal. Wipe aClion con tacit. 
"»,,r lni cle:lo. sl", rp .. m ake 
and br,,"'k." are JlO"ItI ..... ly In. u­
I:ued from t he nickeled bra., 
h ouslng, a nd knob. SclenrlficaU, 
corr,,"t IQ avoid cu.rent leakai" 
and added c"padl)'. II a. rrl"fo 
{h" usu a l Fillr.o QUiHanteO for 
Radio P!l r l8. 

FII:KO"'SWITCH 
SCIENTIFICALLY CORRECT 

Who's Who 
Radio In 

World Wa r E xperience 
R auland 

Aids 

Some of the mos t s uccessful men In 
the radio business today owe their good 
fortune in large measure to experience, 
bot h executive a nd technical. acquired 
as officers in the Signa l Co q>s of t he 
U. S. Army during t he World War. 
Conspicllous among these is E. N. R a u. 
land, president of the Rouland i\ la ou­
fac t uring Co mpa n y of C hic,1go. 

Although 1\lr. Ra ulnnd has been an 
act ive worke r in t he radio field for the 
past fift een years. it was d urin g active 
service o,"erseas with the famous 82nd 
"All·American" Division that he first 
v isua lized the enormous ser vice which 
radio telephony might perform when 
the war was o\·cr. 

With t he benefit 
o f his long experi­
ence in charge of 
t h e e ntir e coil 
winding department 
for one o f t he old est 
ma nufactu rers of in­
sula ted wire and 
coils of a ll descrip­
tions, 1\ l r. Ra uland 
went into bu siness 
in a s ma ll way in 
19 \9 ma king trans­
formers for r.,d io 
use . He adopted a s 

E. N. R . .. I. nd h is tra de name the 
name of the d ivision wi th which h e ha r! 
~e rved, and it was but a few months un til 
All-American T ra nsformers were in use all 
o\'er the world. Stalistics compiled 
from the record of business done. hy 
the larger dist ributon; now prove tha t 
All- Americans a re in very truth t he 
largest selli ng transformers in t he 
world. 

"The greatest need in radio at the 
presen t time," said ]\ Ir. Rauland recently, 
"is Ihal o f standardized radio sets of 
the highl'SI qualit y. which do not 
'bloop' a nd which can be had at a low 
price. The only way that qua lit y 
sets ca n thus be sold is by leaving the 
hand work of wiring and soldering up 
t he SCI to the purchaser himsclf-a 
task which is pleasure fo r him but 
e:<pensive if done in a factory. The 
complete sets we a TC putting out this 
year arc aimed exactly to supply this 
demand , since they come wit h the parts 
completely asscmbJcd and mounted, 
and nothing to be done but to corlOCCI 
the proper points by wires. 

"Although we aTC ju st now getting 
in to production on them, it looks fr om 

@\iltU/% 
~ti~ll~ 
lW .. ~ \: 

............. """"."",~,, the orders nlrcady coming into us as 
cmJINSTRUMEHTOI) t hough the All-American complete re-

_ ..... .-. 
.... ' ..... 10 """ ....... " .. 

HARRISBURG, PAt ceivers will b e sold out even beyond 
tlowVotkOllicO. Z20W.~4'hS"".. our best production capacit y for several _ "" = tot boo ....... ........... 4 ..... ,.,10. 
=_"::t":t~~~<';'i~,~"'. '~ mont hs to come." 
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World Storage ''B'' Battery 

Ci~C~US_~'VOLTSI 
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LARCEST RADIO STORES iN AMERICA 

50' S. State St. CUiCAGO Dept. R.A.6 

We guarantee RADIO 
our new 68· page 

Ca ta logue will save you money 
"" bto~J D'" ruli~ """""' .... d . D'''''''.U~ .,I •• tt"od 
"",;0 . P ..... , .. . l\". boou" Up ..... \If............. ..d 
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"1 ..... ... <I . L • .,Ilebuc.' .... 
Th . ... .. b~ ... Cuo •• n'" 
to ..... y .... ""'" .... 

YOUR CRYSTAL SET 
will \\'ork 400 to 1000 miles if made by 
my plans. No tube50r batteries. Cop y­
right ed plans$ I .OO. 5."ltis fied cust om­
er.; ever ywhere. Pa rticular.; free 

LEON LAMBERT 
642 Kauf"''''' Bldg. Wichita. Kan,.~ 

Watch for the story of your favorite 
Radio Star in RAD IO AGE . 



RAD IO AGE for Nov~ber , 1924 

Fighting " The Invisible 
Menace" 

The .Ma~(/:;il/ e of the flour 61 

(COlltitluedJrom page 28) 

"Now, come with me; we'll see the 
rest of the fun," he whispered to Ruth. 
Then to fo.'ir. Well man he said: "We're 
going to see that that raid on that rascal's 
headquarters is handled properly." 

T H EY d rove away together to the 
police station. At midnigh t they 

were parked in a dark, obscure position , 
from which they were a ble to sec the 
"death ray" house-an old, two-story 
brick struct ure in a short street, two 
blocks from a business thoroughfare. 
With them were two plain clothes men 
and the owner of the hOllsc under sus­
picion. 

They waited half an hour. Rllth 
discovered the first si!;n of something 
doing. It was a moonless, star-lit night. 

"There's a li ght moving Ul) there 
--see it?" the gir l said, pointing upward 
to t he west. 

"Yes, that 's It," Sid decla red after 
a few moments' gazin!; in the direction 
indicated. 

Five minutes later the "moving star," 
hovered over the "death ray" house: 
then it settled down Ol1to the flat roof. 

"Now is our time," 5..1.id Sid. 
Aided by th e owner, they entered the 

house, with scarcely a noise to alarm 
the occupants. The only light in t he 
building was in the upper story. Sid 
kept Rut h at the foo t of the stairs while 
the two policemen ascended . There was 
not a suggestion of a larm in her manner. 
In fa ct, she indica ted a desire to ascend 
wi th the policemen, but Sid forbade this. 

i'\othing was heard from the officers 
for about five minutes. 

Then a voice called down to them: 
"Come on up." 

A Radio Paradise 

Sid and Ruth ascended. They en­
tered a large room, a beWildering elabor­
ate radio laboratory, With a n array of 
massive t ransmitting colis, a large trans­
mitting loop anten na, radio compass, 
and a mysterious looking transmitting 
set with an unusual type of tube. In 
the midst of these stood the police men 
and their p rison~ r, and on a table near 
t hem was the min iat ure dirig ible and the 
d ummy pac kage. 

" He went up on the roof by an out­
side stairway and got this balloon and 
was opening this package when we 
stepped in on him," one of t he officers 
explained. 

But Sid was scarce listening to this 
detail. He was ga~ing at the prisoner. 
and the prisoner was gazing sullcnly 
at him. 

"Lawrence Vickers, slayer of Hugh 
Dodge," the former A. E. F. aviator 
exclaimed. "So you're the dea t h ra y 
b lackmailer!" 

But Vickers did not answer. Silently 
he accompanied one of the polkemen 
to the station, while t he ot hl'r took 

-the choice ofexperis 

T HE fact that JeffersonTransform­
ers arc preferred for experimental 

work by many radio experts and au­
thorities is a clear indication of Jef­
ferson supremacy. 

Proper amplification- perfect re­
production-clear, undistorted recep­
tion; that's the why and wherefore! 
To radio authorities the country over 
Jefferson means the utmost in trans­
former performance. 

Jefferson Transformers are the re­
sult of twenty years experience in the 
manu fact u re of I ransformers.T 0 mai n­
tain a uniform quality every Jefferson 
Transformer is subjeclC(1 to a series 
of exacti ng electrical and mC(:hanicai 
tests which must be successfully pass­
ed before leavi ng our hands. 

JeffersonTransformers meet match­
ed construction specifications. 

Jefferson Electdc Mfg. Co. 
438 S. Green St. Chicago 

, ; ' 

" 

PERFECTION CONDENSERS 
Deserve Their Name 
T H E Y are made of corrugated, hard 

a luminulll pl'ltes. which pro"iliecloser 
spacing :Iud greater capacity. As the plates 
are very st rong: and will not warp. >;hort­
circuitinll is impossi \)le. The end plates are 
o f specially treat ed, hard rubbl:(, which 
past expcrimCllt s prove to he the best. 

PLAI N and VER N IER 
A Type/<,.. E ... , l' C;~ .. 'I-,j, Jk jO<' Pull Porri,,,I"' $ 

Perfection Machine & Mfg. Works 
3t4.JU Market St. N~w"rk. N.]. 

Do you want a receiver that wi!! positi vely reduce static? 
Read about it in December RADIO AGE. On the st ands 
about November 15 with many other features. 
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PATTERN No. 57 

SET OWNERS 
- Should check their batteries 
daily-run#down batteries 
take all the joy out of radio. 

~ Avoid battery grief by using 
a Jewell No. 57. Sturdy, ac· 
curate and a real all around 
radio portable instrument. 

,. \Ve arc anxious to get a 
copy of our 15·A radio instru· 
rnent catalog into the h ands 
of every radio "fan." 

"A" and "S" battery volt· 
meter. 
7% and 150 volts 1 

0' ) $10.50 
12 and 120 volts 

Order from Dealer 

Jewell Electrical Instrument Co. 
1650 Walnut St. Chicago 

":)5 Yean M,"dng Good Inm .. mmfS" 

INTERNATIONAL BABYDYNE RECEIVER 

Tested and approved by 
the Department of Radio 
Engineerinv.. RADIO AGE 
INSTITUTE. 

RADIO TUBES 

Write today for descriptl'·e 
literature and low prices of our 
~uar:lIIteed tubes, 

Beside its appearance and sturdy 
construttion, t hree factors place the 
Babydyne above the average one 
tube set, i.e., compactness, a scien· 
tifically well·balaneed hook·up. and 
greater ability to perform. 

List P rice $1 0 
(WitbOllt tM t ube:) 

Tcrritoriu ~ 10 diSlnbuton outoide of 
New En,tan<!. 

J~BTERNAJJWt 
tJ\eYQ!J1L 

RADIO RECEIVER 
TRADE. MARK 

Manufactured by 

A. ~ T. RADIO COMPANY 

Dept. B. DANVERS. MASS. 

T~IC Magazine of the Hour 

charge of the radio room to preserve 
its integTity as criminal evidence. 

• • • • • • • • • • • 
Need we say much more? It dc\'c loped 

that VickeTs had learned the secret of 
t he "death ray" from the Gennans while 
wit h the army of occupation following 
the war, and that the man sen'ant i n 
the Wellma n household. as co-<:oI1' 
"pir310r with Vickers, had "planted" 
the two chargl!'5 which were eXl)loded 
in tne garden and in the bird hOllSC and 
the olle dIscovered in a post of the rich 
man's bedstead. 

Vickers had so perfected the "death 
ray" that by placing pre-arranged relays 
at delinite places, he cou ld concent rate 
the ra}'li of high fretluency electricity 
wil h such force as to deslroy Ihe insula. 
lion of the windings of electromagnets. 

The charge of melnite which had been 
placed hy the man·ser\,ant in the Well· 
ma n hird house had been detonated by 
theclosingoran electric relay. The wind· 
ings of the relay, having been subjected 
to the terr ific strain or the current 
focused upon it by Vickers at his apP3r. 
at us, had short·circuited, and the circuit 
10 explode the charge so closed. Since 
minute quantities of power supplied 
by a small battery kept the relay open, 
Ihe explosion could take place at any 
time he saw fit to focus the power of the 
death.ra )· upon it. the relay to burnit out. 
As Vicke~ later e:o;plained, he had 
sufficient power to cause the atoms of 
the body of a human being to move so 
quickly as t o cause so rallid disintegra· 
tion that the body su bjected would charr 
with a noise very much like an explosion. 
He felt that the melnite explosion wou ld 
ton\'ey a greattr display of fire and 
noise. and as he explained, used it to 
a'·ail himself of the psychologital effect 
whith a large txplosion of a powerful 
agent would product. 

When Sid was asked as to how the 
dirigible was controlled while it was in 
the air, he explained : 

" Tha t was s imple enough, once he 
had t he secret of the death ray. Vicke~ 
knew that not hing would interfere with 
the direct ion of the balloon if he used 
a frequen cy hiSh enoush to keep inter· 
feren ce away. By the simple expedient 
of Ilsing one frequency to start the pro· 
pclling mechanism, and various other 
freq uencies to raise or lower it, to dirtt! 
it eilher ris nt or left or even destroy it, 
he could control it with the greatest easc. 
The searchlight on the prow of the ship 
ga,'e him Ius bearin .. "'S after the dIrigible 
came into his Vision . After he was su re 
of in posit lon, II was a SImple matter 
to turn t he liSht off and on at will. 

" li e felt hmlseif qU ite so ... fe In dIrecting 
the diriSlble by ult ra·radio frequency, 
since he knew !.hat no one had as yet 
invented a t uner capable of measurtni 
frequencies that hiSh." 

And as for Sid and Ruth. the former 
had well earned a substantial salvage 
commission on the $100,000 demanded 
from his prospective grandfather.in.law, 
who insisted on pa yins the commission 
on an admiralt y cOllrt basis and, in 
addit ion, withdrew his objection to the 
young man as a grandson·in· law • 

• u .... ,.. Mrx'icro RADIO AGE 11'11," 11',;,;", '" ,101 ... ,,;,,,, 
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Hoover Def ends L ocal Stations 
Excerpts from his t alk befor e t he National Radio Conference 

I T IS a p leasure to me to open the 
Third Annual Radio Conference 
at the Depa r tment of Commerce 

and to welcome you to its sessions. 

Radio has passed from the field of 
an adventure to tha i of a public utili t y. 
Nor among the util ities is there one whose 
activities may yet come more dosely to 
t he life of each and every one of our 
ci t izens, nor which holds out greater 
pos$ibilities of future inAuence, nor which 
is of more potential public concern. It 
must now be considered as a great agency 
of public service, and it is from that 
viewpoin t tha t I hope the difficult prob­
lems coming before t his conference will 
be d iscussed and solved. 

At the first radio conference I hazard ed 
some modest andcip.1tions as to its de­
velopment and use. Some thought them 
visionary; yet we passed every point of 
these anticipations withiu eigh teen 
months. We have, in fact established an 
en ti rely new communication system, 
nat ional in scope. 

I n the whole history of scient ific dis­
covery t here has never been a translation 
intO popular use so rapid as in radio 
telephony. So late as the year before I 
beca me Secretary of Commerce there 
were no broadcasting stations. At t he 
end of four years SJO are in operation, 
making r3dio aV3ilahie to cvery home in 
the country. The sales of radio apparatus 
have increased from a million dollars a 
year to a million dollars a day. It is 
estima ted that ovcr 200,000 men arc 
now employed in the indu stry, and the 
radio audience probably exceeds 20 
millions of people. 

No Time to Relax 

We may well be proud of this wonderful 
developmen t , but in our self·congratula­
t ion let us not forget that t he value o f this 
grea t system docs not tie primarily in it s 
extent or even in its efficiency. l Is worth 
depends on the use that is made of it. 
It is not t he abi lity to transmit but the 
character of what is transmitted that 
really counts. Our telephone and tele­
graph systems are valuable only insofar as 
the meSs.lgcs sent from them contribute 
to the business and social intercourse of 
our people. For the first time in human 
history we have a vailablc to us t he ability 
to communicate simultaneously with 
millions of our fellowmen; to furn ish 
entertainment, instr uc t ion, widening vis­
sion of national problems and national 
ewnts. An obligation rests upon us to 
see t hat it is devoted to real service and 
to develop the material th<'lt is t ra ns­
mitted into that which is realty worth 
while. For it is only by this that the 
mission of this latest blessing o f science 
to h umanity may be rightfully fulfilled. 

to which all elements adhere, it will die 
of its Ol\'n confusion. 

At each succeeding conference we have 
had more difficult problems to solve, 
and those which we present today a rc 
of a complexity greater than ever 
before. In a large IICn'IC t he purpose of 
this conference is to enable the listeners, 
the broadcasters, the ma nufacturers 
and the marine and other services to 
agree among themselves all to the manner 
in which radio activities are to be con· 
ducted. 

Radio an El[perimcnt 

L I KE the two pre\·ious occasions, 
this may be called an experiment in 

industrial self-government. Radio acti­
vities, so long as they remain within the 
legislative res triction which holds for the 
government the fun<l .. menlal connol 
of the ether, are largely free. The indus· 
t r y's future conduct with a single view 
to public interest, a volunt ary imposi. 
tion of its own rules and a high sense of 
service. would go fa r to make further 
new legislative or administrative inter­
vention unnecessary. The two P<'lst can· 
ferences have been successful in these 
purposes. With only sligh t modifica­
tions, made necessary by changing condi· 
tions, the Department has bt.-en able to 
follow their recommendations in the 
performance o f its duties. The industry 
has supported and con formed to these 
recommendations cheerfully a nd un· 
complainingly, although at some self. 
sacrifice. I congratulate you on t his 
spirit. and know that you will enter 
upon your new deliberations in the same 
atli l ude. 

When broadcasting first started, the 
phonograph was a sufficient attraction 
to the radio telephone listeners, who 
were swayed chiefly by curiosity a nd 
marvel a t the new discovery. Public 
interest has long si nce p..used this stage. 
The radio telephone would now die in 
24 hours if it were limi ted to transmis· 
sian of phonograph records. \Ve h:!.ve 
made great improvements in nlateri:!.l 
transmitted. 

Origin:!.1 music, speeches, instruction, 
religion, poli tical exhortation, all travel 
regularly by radio today. Progra m 
directing has become one of the skilled 
professions. I have indeed a great 
feeling for the troubles of the director 
in his efforts to find t<'llent and to give 
to his audience the best that lics a t his 
command. 

nut we require a sti l\ further ad\!ll.nce 
in the character of ma terial beyond the 
cap. .. city of local station directors if the 
art is to emerge en t irely front the curio 
and entertainmen t stage to that of funda· 
mental service. 

Experimental broadcasting upon a 
national scale d uring the past year has 
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Takes the 
MYSTERY 

out of RADIO! 
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Justonebookanswerseveryques .. 
lion about this modern miracle 

100,000 SOu) 
514 PACES 

C_j>;I.d'1 
HARRY f. DAItT,f.E. 

F . .... l, w,\I, tIo. 
W .. lua [1 .. I,ie 
Co., .. d U. S. 
1.".,1 • • 1 .... 1 •• of 

Ilod;", 

T echnicatly Edited by F. H. Do ... & 

BEl A RADIO expert-It's easy fo r the 
100,000 who own this comllnet, COm _ 

pine Radio liandbook. Written in good, 
plain, ondcrstandabte language. Crammed 
roll of fa.ct~, everyon e u""fuJ and tm. 
porttlnt. Explains how receivet"9 and 
Irtlnsmltters work. how to bu ild and 
operate them. \Vhatever you or your 
fr iends want to know. it'S here. \VI1l 
save YOU many Umes its small eost. 

TELLS ALL ABOUT: Electriul t . rms 
and circu ils, an lennu, balleriu. gene ra _ 
ton and moton, elec tron (vacuum) lub •• , 
every r""e,ving hook· up, ."dio and audio 
frequency am plifieallon, broadca. t and 
<omnlere ;al transmilten and rkcive"a . 
supe,.regener .. Uon, codu, llceO$" ruJu. 
Many other fut ures. 

Nothing olse lik e it. Make this ex_ 
traortlinary b OOk your radio llbra.ry­
Just this one little g iant Is a ll YOO need. 
gverythin{t In one Index, under one COTeI', 
In one book, tor One >.Iollar. Th<' big-g<'st 
doltar'~ wor th tn radio to·dny. Combln e~ 
the know ledge of ""UlY el<penslve works. 
[luy this and save the dllTerence. Stop 
e" I/" r lmen t ing In the dar k. Defore you 
si/end a not her cent on par ts Or even 
touch a dia l. 6ign nnd ntaU the coupon 
below and get this onlqui! guide to sue­
ce~sfu l radio. More than 100,000 BOld. 

Send $ 1 to.day .. "d (;et this SI4-PGt:~ f.CS. 
Radio 1I""d&ook_ the b iggest " " ',, .. ,'n 
."dio to.d"y. Money back if IIot s<llislied. 

60. lIa~·U, S<f.nL..,. 1'_1. 
I oDdo .. an. D<>1I... 1'1 • ., ... 1Id ~ 
rolli-I'" ~U ·I'&,. I. C. So. R:LdIo u aDd_k. 
It is ur.<I<".IOO<I d"l It I ... 110' , nU",t, 
.. UoIII.d I _, r<lUfD tht. _ "ILbL" II'" 
don ID~ yO\! "Ut .. fund III)" IIIOIIQ'. 

I ha\!C been convinced that develop- now broug ht us to the slage where we 

ment could only be accomplished by know it can be done. The local lluterial ::::~:~;<::\;~i~~~1~~~;~)~~:~.:'Jt:~~: organized co-operat ion of the indust ry ava ilable fOf the local progmm is not in 
it self; and the industry is unique in that my view enough to maintain assured 
unless it has s tringeJlt rules of conduct (Tum 10 pa.ge 67) 500 N. D earborn 

Alwo'y& M.!II;on RAOJO AGIJ; IVlrt .. IVriHnl W Adll<Tli=, 
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New Paragon Line 
Alfred r. i\lorga n, President of the 

Adams-i\lorgan Company, Inc. , of Upper 
i\ lontciair, N. J. a nnou nces:-

" A new line of Paragon Receiving 
Sets-new in looks, new in their simple 
control, . in price-will be oITered 

to the tr;J.de in October, ad-
vance informat ion is now rea dy." 

i\ radical depa r tu re has been Inade 
from former des igns, especially in sim ­
plicity of control a nd low ness of p rice. 

The new models reta in t he q uali ty 
of tone, scicclivity a nd sensi ti vity for 
which Paragon has en joyed 11 world 
wide reputa t ion for more than ten years. 
The h ighest grade o f materia l a nd work· 
manship is employed tl}roughout t he 
line, but because of la rge pro ~l u c lion, 
ext reme simplici ty i n design a nd con­
struction-a major d ia l con trol-they 
""ill rcta il at popula r prices. 

Paragon "Two"-a two tube set­
with major dial cont rol--capable of 
givi ng loudspeaker volume fr om sta tions 
within a moderate range or coast to 
coast fa nge for bead phone orcration. 

Paragon "Three"-a t hree t ube set 
of exceptional scllsitive ness. unmatched 
loudspeaker tone a nd volUIllc--major 
d ia l corarol. 

Paragon "Four"--a fo uf tu be set with 
single major dia l con l rol--capalJle o f 
giving lo udspea ker reception over an 
almost unl imited range. 

A R eal Low Loss Inductance 
One of the most ou tstandi ng devclop. 

men ts in tuners and radio frefl uency 
transformers for t his season has been 
brought to ou r attention in the Hen· 
ning{'r Aero-Coil. 

This self supporting coil, though Qu ite 
rigid, is wound on a light skeleton frame , 
the amount of insulating material in the 
field of the windings having been cut 
down to 5 per cent of simil;)f coils woun d 
on tubing, yct no dope is used on the 
windings. 

The resu lt is a tuner and radio frc­
Quency tran,former wi th incomparable 
sclcctivit y and great increase of volume 
over any inductance wound o n tubing. 

Coast Wholesalers Open 
The Coast Radio Supply Company, 

San Francisco, California, organi1.ed by 

Henry E. La pkin, formerly of t he :\a ­
tional Carbon Company, and Harry L. 
Auger former ly of i\'lcCoy :'. Iotor Supplr 
Com pany, have opened 1 heir new(Iuar er 
a t 648 Howard Street wit h a complete 
sto~k of Racl io recei\'ing scts. accessories 
a nd parts. 

T his com pa ny will wholesale onl y. 
Bot h i\ II'. La r k in a nd i\ Ir. Auger are 
well known to t he trade. i\ I r. Lallkin 
has ju st rct urned from t he E.1st wi t h 
some of thc newel;( sets and parts in 
Radio . 

New Solder On M arket 
Kester's Rad io Rosin Core Solder nas 

just been pla~ccl on the market by t he 
C hicago Solder Co mpa ny, of C hicago. 

The solder is especial ly made for radio 
wor k and will not ca use (b ngerOIl S 
fu mes, nor will it spat ter. It is a holloll' 
r ibbon of ge nuine tin a nd lead, hav ing 
inside a pure rosin fl ux. This flu ,. is in 
proport ion 10 t he surroundnig solder 
a nd feeds OUI as the solder is used . 

T he att ractive 00,. s hown above is 
furnished 10 dealers. 

A Broadcasting " Album" 
I - I en~'s something ncw! The Ekko 

Broadcasting station stamp a lbum. made 
by the Ekko Company, II I W_ i\ lonroc 
St., Chicago, con tai ns 96 pages wit h 
spaces for the stam ps of a ll recog-ni led 
n ldio stat ions in the Un it ed Stales a nd 
Can:tda, arrangcd a lphabet icall y by sta tes 
a nd call letters. E kko stam ps prove 
re<:cption o f each stat ion, a nd their 
colle<:d o n has created a new form of 
radio amuscment. With the album 
come " Proof of Reception" Cards. Th e 
cards a re sent to the sta t io ns, who in 
ret u rn send the listener t heir E kko 
sta mp, which is placed in the al bu m fo r 
defin ite rderence. 

The " Thank You" Card 
"The "Thank You" cMd, freq uent ly 

called applause card, has become a 
na t ion wide fad----in fact it is all t he rage. 

The very la t l'st is a special [ N DI VI· 

Tlte JiagacLIlf! of I{u Htlllr 

DUA L " Tha nk You " card made by 
l~adio Prin ters, i\ lendota , illi nois. On 
e:tch card is p rint ed the !lame a nd 
add ress of the '>Cnder. 

r ll"" " ~. ~· "~~ I Gil • . "" It." ........... ~ • .,,, ••. ,,. 

These cards show Inc day a nd hour 
t he message was rcceive<l . T he kind o f 
inst ru mcnt used is a lso given . There is 
a large space for remarks as to the 
wea t her, the progralll o r a nything else. 
Possibly t he most interest ing fea ture is 
t he space for a requc~t of ta len t or special 
numbers the sender of t he card would 
like to hea r. T he fact tlt:t t t he Cards 
conta in the pri nted name a nd add ress of 
the sender s hows Ihat he or she is very 
Illuch interested in radio a nd '>lIch card~ 
should be more :lppre<:iated a nd receive 
spl.'Cial a ll{'n tion by the rad io stat ions. 

Stations rea II}' apprccia te these ~ard5 
and so do t hc l1Iusician .. a nd speakers. 
JUSt as the cntertainer docs when his 
a udie nce applauds. l\ Ja ny stations read 
the cards a nd " "nICS of senders over 
their lIIicrophone. You ca n listen for 
your own cards .. , ::::-_ 

Automatic F ilament Control 
[n various Olu lt itube and larger rc· 

ceivers which ha\'e Ilu merous dia ls one 
fin ds that t he nuis.'\nce of ha\~na: to 
continually regula te the fi lament current 
o f thc less importa nt lubes is o fte n very 
great. Even in small th ree tube scts, 
t he busine~s of having to t urn on a 
sellarate dial or cont rol to adjust the 
fil<lltlcnt of the a mplifiers is need less. 

The Radial! Co mpa ny, of New York 
Ci t }', :-:r. Y. well kno,vlI electrical engi­
neers have perfected :I!I aUlOma tic 
resistancc unit t hat t:tkes ca re of the 
filamen t cll rrcnt automatically. Thcy 
have just ly lallel."(\ t his un it the "Self 
Ad j ust ing" rheos tat. since once the li tt le 
device is installed no furthcr "t tnNion 
is ueceS53fY. Like a ny other control 
crHtridge, this u ni t i s so designed t ha t 
it fits in a s{'t of cl ips. 

The device is made in various sizes to 
suit varying condi t ions and is inexpe n­
sh·e. It i s especially adaptable to la rger 
Sets, where space is a t premium . since 
it requ ires no control o n the pa ne\. 
One "Amperitc" as they arc called is 
ca ll.lble o f cont roting the fi lament current 
of several tubes a t one time. 
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H eard of the "Baleon"? 
The Pacent Electric Company, Inc;, 

of New York, have recently developed 
Dnd placetl on the market a new balanc· 
ing condenser. This new condenser, 
known as the Baleon, is especially 
designed for use with Tuned Radio 
Frequency circuits or any other ci rcuit 
where a capacity balance is desired. 

The Baleon consists of two nickel­
plated electrodes, their ends being 3-16 
inches apart and enclosed in a 1·4 inch 
glass t ube. Around the outside a piece 
of split brass tubing three- fourth s inches 
long is fotted so that it may be moved 
from one end of the glass tube to the 
other. This form s a conden ser of ve ry 
low cap;J.city, the glass tube forming the 
dielect ric. The maximum capacity is 
obtained when the center of the bra ss 
tube coincides with the center of the 
Sp;J.ce between the electrodes. The 
metal parts are nickel plated and a re 
mounted on a small Radion base. 

Why N eutrodynes Are Popular 
"The popularity of the neutrodyne 

radio receive r, " said R. E. Thompson, 
President of R. E. Thompson Mfg. Co., 
"from the standpoint of the radio public 
is primarily due to three things. The 
elimination of reradiat ion, the simplicity 
of operation and the securing of maxi­
mum possible e ffect out of each t ube a re 
the out standing reasons for the genera l 
ae<:eptance of this type of receiver. 

"What technicians ca ll the fea thery 
quality is absent in the neutrodyne 
when properly con st ructed, giving clear­
ness of rece ption. By simplicity of 
operation I refer to the ability of the 
neutrodyne t o be easily handled by 
an yone without skill or experience in 
radio. The reason is that once you have 
found a station and noted the dial 
positions , that same station can be found 
a t the same dia l settin gs any time there_ 
after. This is most important for the 
army of radio users not experts in play­
ing around with this more or less new 
art. And lastly, it is huma n nature to 
want to get the maximum possiblt! effect 
and this is surely permitted by the neu­
trodyne." 

New Manhattan Line 
New Manhattan Radio Products pre­

pared for fall distribution include six 
new items, making a fairly rounded 
out and complete line of parts. 

The new items include the Manhattan 
J unior Loud Speaker, the line of Red 
Seal Variable Condensers, the Ma n_ 
hattan 1800 Vario-coupler, the Red 
Seal Collapsible Loop Aerial, and the 
Red Seal "l\'1ap-Loop," in addition to 
which the Manhattan Loud S peaker 
has been re-designed and furni shed with 
a new hOTn of increased efficiency and 
size. 

\Ve particularly call to your attention 
the new Manhattan J unior Loud Speaker 
as being a reproducing unit eSI>cciaUy 
designed for Loud Speaker work, ha ving 
the now famous Manhattan Concer t 
Modulator selling at $ 10.00. 

the A/aga..'"ine of the flollr 

Sea to Sea-Trouble-free 
. .' 

."> .·"-8 . . 
and Easy 
to Build 

THE SILVER SUPER. HETERODYNE 
Dooicned by M<~lumo lI'Iv<-, ............ I. n. E.-ha'!o-d by Ed,..,.. .• ~ .. 
&<>d 1' ... «l'ke .. . 1>07 Tul~ .. oo.l.,_;'"",. IIAOIO Il ltO.\I.>CA>/T <&Iled 
!& am "EL},JC'I'RICAL MA$TER I' I OCE" &Ad" 10. iii ••• ", '0 ...... """ ...... 

t~!! "!'!"'~~~t>' l::~ :\'..b~~-;t' !1 !::I.·:,,~~.~ fZl::::: 
1·"",u..1_. 

YOU NEED r.:!!':I:f;t!I=~r;;=.t:~' aD<I •• "Id .. I ... 

A N D TIIESl: p ... lns. 

~ ~~l:'i. ·=1'~1~1'.~"':':.:~~~ 1 ............ JN~ 
17 ot.on HI •• "" .. , A.................... . ........ 1.00 
I :I>OOIo,n 1'_., ............ .....,....... .. .................. .. 1.25 
1 1 ......... 1 T op ""'woo: 1·<00.... . . .. .............. .0' I C ..... 'OZA loe~... ............ ................. .eo 
I (; ..... . 01 lock....... . .. .. . .. . . ... .70 

: rul::: ~Ju • .':~:c=::: ~:'·I;;t.~.I:...... ............ . IU~ 
7 1l<a1."", S"""" 8o<k ... (I!19 o. :lOl A'............... • .• 1.(10 
2/.11 ..... A~dio T ...... /o" ...... l>·o.4 1. 3.TS: I ..... . • •. :/.5 
• 0. ... S .. 'tcl>... . .5(1 
3.S MFD 1.<,.. ...... <.:00.................... .. .... ... ............... .'0 
~.~ AI",. C<.c>de ...... orith r-J< Cti.......... ......... ..... .45 
~ .002 Mi.eo. (;ooodtu......... ........... ......... ... .41 
I .oon MIco c-Io_ ..... .................................... ... . 15 

! s~SJ..~:r~:~'.~~:'.':::::::::: ::::::::::::::::::::::. ' :~ 
: ~~:~Y,~.~b"ii.':.t.; .. ;;~;I : Driil~:' i;;~~i';":d ~d 'i,;n • .;.;d::.·.: .: 7:~ 
7.~~,~~ .. ~~ .~~:. ~.~~:. ~.~.~ •• ~ ':. ~~:. ::~~: 1.50 

... LL PARTS POSTP AID ...... ............... ... ,50.&5 
",VOID Dt:LA Y_M ... IL YOUR ORDER TOOAY 

SIX SILVER SPECIALS 
Bringing your old " Super " up-to· da t e 

OS<::II. I.ATO It COl/PI,>:!. ~G. 
101 ................. . .... J%o IiO 

30 K(; It l' Tu • ..t o,.,~~. T ....... 

.~"i".O~GtMa CONOJ: SS. 3.50 
J:II No. 30 . .............. 4.50 

00 Itc "F 1'RANilFOHMI>" 
liNn' No. 401 ...•...•••. 514.00 

S G •• c-I!HI &ok • • No. WI. . 3.50 

C<oU...,;,." CO .... ·To..-t ""'" 
No. WI ................. ' .50 

Ci .. "I ... So~, U-, RflI"." 
DEALERS Wnle for ou, altr:ICtive Merchandising PI"" 

TERRITORY Ava ila ble for }obb<:nt 
SHIPMEN TS PTepald a n ywh ere in the U. S. 

EASTEUN ()JST lIlRUTOIl 

&t.,lfo< ,h. _. "TIlE 
1'01t1'A ULE iiI/VE Il­
H & 1'£ 1I0DYNE.·' 
It , ... """"~~ ,._d 01 
MoMunio ljil ••• ·.u .... _ 
;..... .,Itt. both u ... 
Lo.~.""y ODd l 'o,uLio 
M<><lel 8Q .... _ n ... _ 
d>'DN. h co .... ;,." I .... . 
b"" '0 build .btm aDd 
bow ._y • .,i .. aDd 
"Kmk" of .. s.. ... ,· I1 ... •• 
_''''c'ioo ..... b ... . 
oim.,t;r>«l. I U ...... ' . d 
.. itt. I''''' ..... . p''" •• d 
DetalI I) •• ..-w. •. 
1'<..,.. _ ""P>' .... 50< 

Mail This COUpon r-- - -. 
Am ~el,,"". _ 10. u.._ ... Th . I' ..... 

l obi. Sup« _ Uct..... I -." 
, , 
L " :': "~":":':" J 

Twe"tiet IJ CeDI"ry lI a d iD Coq>., 102 FI .. . bu . h A~eD"", Drookl YD, N_ Y. 

Silver .. Marshall"inc. 
105 S. Wabash Ave., Dept. C, Chicago 

ACTUAL 

5 TUBE VOLUME 
(rom only TWO TUBES 
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u";n~ the wonderful ;n""!>ell. ive $2 
Ua,I.:"""" Ilef\e.t' Clreult and 
eQU I TY 1""", Ltm Ai, COT. 
Spid'""<h fl a,klUn Coils. Ill' 
.uh>l itutln~ t b""t 'J)<'Cia! Lmo 00 
Lm Coils for the old style. 

W~~~=I r~~~r i~'i~n:i;np~~ -
~[ve ' elllIllS a llllost beyond belief. 
m stan"" and volu me are greally PER S ET 
ine.eMCd; sd l!<:lh'ity R.eatly ;m- Poo lp" id 
proved. NOlhilt~ else like t h"'t 
roil.. . . .""d tlteyeosllea than thcoJd . tyle 
hl~h Jo... Bal.:c ljl~ tube kind. Only S2 .00 PO'It. 
paid lor 1m. ~o!llpk"e llel of coil.. Ordef 
t<:>day. !>reo::: bllt" print .howing ci.cuit. Money 
\);Iek if nol ." , i,foed. 
NOTE: Manufact ure",1 Send in YOllr bl ue 
prin •• for Quotation$ on a ny inducta nce: reQui",· 
ments you may have. No orde, too large. 

THE REAL EQUITY SHOP 
Illl N. Well. S t . o..pt. RAIZ C h lca,o 
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Hoover Defends Radio 
(Conlinuedjrofll page 63) 

interest, and therefore the industry, or 
to adequately fulfill the broadcasting 
mission. So far as the art has developed. 
I think we all agree that for accuracy 
a nd regularity of reception we can depend 
only upon the local broadcasting stations. 
My proposition is that the local stations 
m ust be able to deliver every important 
national event with regnlarity. The local 
station must be able to bring to its listen· 
ers the greatest music and entertainment 
of the nation , but far beyond this it 
must be able to deliver importa nt pro­
nouncements of public men; it must 
bring instantly to our people a hundred 
dred and one matters of national interest. 
To this it must add its matters ot local 
interest. T his can only be accomplished 
by regularly organized interconnection 
on a national basis with national1yorgan· 
ized and d irected programs for some part 
of the day in su pplement to more local 
material. 

Interconnect ion Realized 

Tlte Magazine of tile HOllT 

Telmaco Acme Receiver 
The Ideal Receiver for all Seasons 

The T elmaco Acme 
Receiver is truly pon· 
able. May be instantly 
removed from hand· 
some carrying u.., and 
insenoo into beautiful 
two·tone mahogany 
case. No outside loop, 
no aerial,no grou nd 

requiffi). 

Sl .. of c..., S' x 10' 
x IS'. w.ogh. only 
27 pOUnd. complete. 

Ea.;1J Carrid. 

Acme 4·Tube Reflex Circuit Used 
securing selectivity, distance and volume 
with minimum battery con sumption. 

Complete in itself. Easily cnrried from room to room in 
your home or to office. neighbors, etc. T ake it along and 
have music, entertainment, speeches, news, market rcpons 
wherever you happen to be. 

Instandy rendy for use nsit is. You can use external antenna 
and ground, loop and loud speaker if desired. 4 tubes(fu! ly 
protected by shock absorber sockets)-equal to 7 tubes, due 
to rcllexing and use of crystal detector. 
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I T M.'\ Y be stated with assurance that 
the greatest advance in radio since our 

last co nference is the complete demon­
stration of the feasibil ity o f interconnec_ 
tion. We owe a debt of gratit ude to 
those who have glazed the way. The 
pioneers have been t h e American 
Telephone X Telegraph Company 
i n wire inte rconnect ion , lind t h e 
Wes tinghouse Electric X Ma nufac· 
t uring Company in r adiO in tercon· 
n cetion throuCh the use o f short 
wave lengths. Their experiments have 
involved t echnical skill of the highest 
character, which could be foun d or 
contributed by few ot her organizations 
in the world. Their expenditures, run­
ning into the hundreds of thousands of 
dollars, have been made witho ut direct 
consequential return. It has been 
possible to broadcast many national 
events over three-quarters of the United 
State during the past year, and the 
whole country has been coveret.l twice. 

Reasonabl'\l Priced W.i .. , for Free rtl" .. ra.cd <I« .. IOT funy 

~
''''''''''''' 1 ~ J d .. ..,,,bmI7 .. h,, •• 0 A.me Receiver. 

- ' . '~ COmpl ..... T<lmo.., 64 page •• nlog Contll!"!n~ 20 cl' nIiu tn blu. and 
. . _ ' de ... "bm8 'he be .. I" ndio KnI pOIfpold for 10.0. 

It is our duty to consider the possibili· 
ties and potential ities of interconnec· 
tion as a regular daily routine of the 
nation. Unless it be systematically 
organized, we cannot expect its con tin ua· 
tion. I realize that th is matter, except 
insofar as it may be fostered and e n­
couraged, docs not lie in the Govern­
ment. It would be unfortunate indeed 
if snch an important function as the 
distribution of informatic should ever 
fall into the hands of the Government. 
It would be still more unfortunate if 
its control should eome under the 
a rbirary power of any person or group 
of persons. It is inconceivable that 
such a situation could be allowed to 
exist. But I am not now deal ing with 
monopoly. Nor is th is a quest ion where 
a nyone lays claim to a monopoly. In­
terconnection is going on to locn l extent 
and over t he wires of the telegraph com· 
panies. the telephone companies, and by 
radio itself. "Ve have promises of super­
radio a nd we have promises of inter­
connection o f wired wireless. If there are 

(Turn 10 page 69.) 

!}yolily Radio Dealers' Catalog and Price U .. f""~,,hed .0 aU bona tide du!ers 
&cl".ive/y • muJ"II .eque .. on .helt bu.me .... adonn.". 

E ... blish.d 1918 Radio Division 

TELEPHONE MAINTENANCE CO. 
ZO South WeUs Street D ept. C C h icago, Illinois 

The Best 
on the Market 

This battery cha rtle. opeutu on 110 
..,h. 60 cyde. A. C. dreu!>. chartlins- _ 6 
..,tt bauery.t _ Z a m p ...... te. Stand.rd 
Z amp<n c h a'1l'lnl tuba is u ud. The T· 
100 i . the lowed priced first .. d ... ",huler 
on the nurket .. , La'le num bers now in u se 
have proved enti rely •• t lsfado..,. No vi_ 
b"" tin l part. to Sd out of orde r . Abo<>. 
IUlely nol le l ... in op<ution. Furnhhed 
with pluS- a nd cord for bmp ooc:kd. 
Battery lead. marked. F,,_ protecu. 
c h af1:cr fro .... accide .. u.1 . hort circuit of 
110 vott lead ... Fully ruaranteed. 
Price complete. with 2 ampere 

t ube. $12.00 
Rad io Division .., 

TELEPHONE MAINTENANCE CO. 

B-METAL CRYSTALS 
St ontla.rd The W .. ,ltl 

0_. 

Don't. accept. 
s substitute. 

B .. Metal Refining 
Company 

Detroit, Mich. 
WeIIWO D .... ab 

S3 W. , •••• 00 8r,"~ Cbicaro til 

Blueprint or a Super-Heterodyne in 
December RADIO AGE. 

AI""'Y1 Mt1Ilion RADIO AGE IVh ... Wril;Ng to ArJfItrl.iun 



68 RADIO AGE/or November, 1924 

1A1!'J..VJ: Jr, 
"on'~~~f!i~!ing I>XJJ).!JPlE~ 

llabs' those ~i~sive I 
stations and holdS 'em. 

Wave lengths from 150 to 
1,000 meters in s ingle cir­
cuit ; 150 to 700 m eters in 
triple circuit-the bank 
wound and tapped primary 
and tapped secondary do 
the trick . 

Sill: efficient hook. 
ups with each 
coupler or sent for 
ten cents to cover 
mailinlit· 

At a ll dealer$ or 
sent prepaid on 
receipt of price 

$6.00 
Made and Fully Cuoranlted by 

SHEPARD-POTTER CO., Inc. 
Dept. A, 35 So. Ri .. u St. Platubu,..h, N. Y. 

Wider Antenna Suriace 
Means Better ReceptioD 

Wiff ~BBONY 
'ANTENNA 

Providea maximum 6urface for the 
pathwayofincomingliigDab. l tbrins;:s 
in hard.to.get 6ta tiOo..s clear as a bell. 

Jiffy Ribbon Antenna is positively 
non-corro~lvc: . will not kink or curl. 
makes a n eater antenna job and has 
exceptionally h iGh tensile 6treDCth. 

Supplied with two insulators. ready 
(or installation. 
put ufo in 100 
foot cogths. 

your dl!alu's 
-07 djr«t 

Apex Stampme' Company 
. Dn, m Riverdale . llI. . 

An Unusually Selective 
Receiver 

(ColllinuedJrom page 18) 

the stationary plates of the 23 plate con­
denser a nd the revolving plates of this 
condenser are connected to the other 
side of the rotor, to the posi tive binding 
post of the plate battery and to one side 
of the variometer. The other te rminal 
of the variometer is connected to the 
plate binding post on the socket. 

The phones are connected between 
the negative binding posts of the fi la · 
ment and plate batteries. The fila men t 
circu it is con nected up in the usual way. 
from the positive binding post of the 
filament battery to the switch lever on 
the rheostat and from t he re~ i stan ce 
of the rheostat to one of the fi lament 
binding posts on the slX; ket. 

The other filament bindin& post on lhe 
socket is cannec ted to the negative 
binding post af the filament battery and 
to one side of. the phones. The grid can· 
denser s hould be af the fixed mica type 
and is to have a capacit y o f .00025 
M.F. 

Sockets, having a bakelite base with 
a metal tube are usuall y cansitlered good. 
ar a good bakelite socket will do. the 
work, but because it is sometimes so 
hard to tell this type of socket from the 
"maulded mud" type. the ather is recom· 
mended. 

The detector tube may be an)' o f t he 
welt kna ..... n brands, althaugh the la rger 
type such as the UV-2OO. or the C·lOO 
will prabably gh 'e lhe best results. The 
tube used will determine the resistance 
of the rheostat. For either of those 
mentianetl, the ardinary 6 to. 8 ohm· 
rheostat will be right, but if the UV-20l­
A ar the C·30!-A, UV.199, ar WO-I I, 
ar WO-12 are used, the rheostat shauld 
have a higher resistance. Any t}'pt 

having from 20 to 40 ohms wilt be satis­
factary for these tubes. 

A grid leak may also be necessary in 
some cases, but because its resistance wilt 
\'ary according to the tube used, no 
specificatians are g iven. It wauld be 
well to experiment with thase having a 
resistance fram one to. fo ur megahms 
The pla te battery vah age will also vary 
accord ing t o. the kind of tube used. Fo r 
the UV·200 or the C-lOO, the plate va lt· 
age s hould vary betwcen 16 1-2 valts 
to. 22 1·2, which can be taken care of by 
the taps an the sta nda rd plate batteries 
now in use. 

But for the 201·A or the lO I-A tubes 
a higher valtage .... ill be necessary. Thi. 
set can very nicely be mounted on a 
1x18x3-16 inch bakelite panel and a 
baseboard af the proper size to. fit the 
cabinet selected. 

Do. nat attempt to wire up the parts 
with small wire, as the leads are too easily 
bent aut of p lace and some cansiuera tion 
shaultl be given to. the resistance af the 
co nnttting wires. No.. 14 tin ned copper 
bus bar wire will serve very well, as this 
is substantial and the tin ned canting 
on the wire will make the saldering af 
ca nnections a very sinlple matter. 
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Tlte. Magazine of tlte H our 

Your Radio 
Troubles 
Ended for 

Joe m Stamps 
We have laid aside a limited number 

of back issues of RADIO AGE for your 
use. Belaw are listed hookups to be 
found in these issues. Select the ones 
you want and enclose 30 cents in 
stamps far each desired. 
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(Clmtinuedjrom page 67) 

several methods, it means that we might 
have several alternative programs always 
available. But whatever the method of 
interconnection may be, we are lacking 
in a definite organization of a national 
system of programs and a basis of sup­
port. 

I believe that the quickest way to kill 
broadcasting would be to use it for direct 
advertising. T he reader of the newspaper 
has an option whether he will read an ad 
or not, but if a speech by the President 
is to be used as the meat in a sandwich 
of two patent medicine advertisements, 
there wiU be no radio left. To what 
extent it may be employed for what we 
now call indirect advertising, I do not 
know, and only experience with the reac­
tions of the listeners can tell. I do not 
believe there is any practical method of 
payment from the receivers. 

I wish to suggest for consideration the 
possibility of mutual organization by 
broadcasters of a service for themselves 
si milar to that which the newspapers 
have for their use in the press associa­
tions, which would furn ish programs of 
national events and arrange for their 
transmission and distribution on some 
sort of a financial basis just as the press 
associations gather and d istribute news 
among their members. 

Problem of Wave Lengths 

ONE of the most important subjec ts 
for your consideration is the pro­

viding of operating channels for broad­
casting stations. Of the present 530 sta­
tions, 51 are Class B, operating on from 
500 to 1,000 Walts and having a wide 
range. and 381 are Class A, many usin g 
sma ll power and covering small areas. 
There are st ill 86 Class C stations, most 
of which have low power, all on a wave 
length of 360 meters. 

Our chief trouble is with the Class B 
situation. They 3re all assigned within 
the band of 288 to 545 meters, within 
which there are, under the present syste m 
of allocation and excluding the Class C 
band, only 44 available channels, and 
only 33 that seem desirable at present. 
To assign these among the 51 stat ion s 
necessarily means duplication, although 
it was the theory of the last conference 
that individual wave lengths could be 
assigned to each. At present, 23 stations 
ei ther have exclusive wave lengths or are 
sharing with stat ions so distant that both 
may operate simultaneously, while the 
remaining 34 are compelled to divide 
time. The greatest congestion is in the 
large cities, New York and Chicago 
particularly. 

An editorial on the radio conference is 
in this issue. 

IS YOUR NEUT RIGHT? 
T.o revi!-&lil8 unneu\rtoJi.able No'!trodynelOij we de­
Vlood ~b. s KladllJl Coaet-to-C_ eor.",it. _ ume 
JI&1>~l. ete .• as N~ut. ueept lb . ... 10311 part.o. Merdy 
,ew'",. SueC('$IJ ccrtain. N~ry lubiliur, 22 root 
, old sheathed wire. oireuit a nd compJck. eimp\e Ln­
.t~tiono;-$5.00 Pf1'p"id .. MaDY ha~ a lr«dy re­
bUIlt tbe" Neu ... and wnlten WI won<icrful I".ti­
_;.!o. n.... .. a.<Io. iU do' .. 1Mo1'IR8l'--b.o"'b5_" 
5 .... '.110 _ . I .. Y1I'J ' D,qb'-"<>od oDd •• vI",H •• 0 ...... • 

!!:'~. ~"O~iU.'IiiJttA&:tiikt~. ::~~o:: 

Tile Magazill e of lhe H Ollr 

New Models 

Bris tol Radio Receivers 
Incorporating the Patented Grimes 

Inverse Duplex System 

Watch Jar Jurther announcements in all leading 
radio publications, 

Grimes' System Insures Natural 
Tone Quality 

Improved Bristol Audiophone Loud Speakers-give 
greater volume. are more sensitive and still maintain 
their round, full tone and their distinctive freedom 
from distortion. 
Ask for Bulletin No, 3017-P. 

Manufactured by 

The Bristol Company 
Waterbury. - - Conn. 

SENIOR AUDIOPIiONE 
15 ineh nell Prlce. __ . ____ . ..$30.00 

JUNIOR AUDIOPHONE 
Il inch lIelL 

PrIc .. _ •. .. ___ ._ .. __ .$ll.50 
IJADY AUVIO PIIOl\'E 

With fibre lIorn Price ______ 5 tl.SO 
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Y"L" . S:IO.OO: 1<0 VoL .... nr..oo d~L; ... ,"". Eo,'" 
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Mooseheart-A Station with 
a Purpose 

(COlllilll,cdjrom page 40) 

drastic discipline or one case where the 
officials have scratched their heads and 
said. "Well , it 's happened. Now, wh at 
wi1l we do with them ," 

r. loosehea rt officials, of course, realize 
that a diet of numbers by their c ha rges 
would not suffice all the t ime, so a rrange­
ments a re being made to run a line into 
Chicago, where we will broadcast every 
night from 9:00 or 9:30 on, without 
interruption. The Chicago Studio will 
probably IJe in a downtown hotel, where 
we will ha ve a fine dance orchestra play· 
ing for lL S , and where I will arrange the 
best programs of the best artiSts I 
possibly can for your entertainment. 

Not being a Chicago Station, we will 
be on the air r. londay nights, having our 
silent night somewhere in the middle of 
t he week. 

If the station is a success, it wi ll be 
because there is co-operation all the way 
through . The faculty a nd members of 
the s taff o f the genera l offices of the 
Fraternity are a fine group of people, 
the chi ldren have promised me their 
support, and I have oILe of the best Radio 
Operators behind the scenes, who is 
also a good scout. He was with me at the 
Dra ke, as t say, a nd I believe th at was 
one o f the reasons why WDAP was so 
well liked. \ Ve had co.operation, and 
t hat 's half the bat tle. 

And while I 'm talking about co·opera· 
tion, 'rnay I e xtend to YO Il the urgent 
invitation to write often concerning our 
progra ms? That is a very importa nt 
thing 10 those of us who a re responsible 
for radio programs. Unless you write 
and tell u s what you like and don't like, 
it is harder for us to give you what you do 
like. That goes for a ll stations that you 
ever heard , a nd you will be doing me and 
my " worthy con temporaries" a distinct 
favor if you will ta ke a few minutes once 
in a while to wri te us you r comments, 
suggestions and criticisms. 

Please. Thanks. 
"And may you laugh in your dreams." 

A Radio Thunderstorm 
\\ICY, the Schenectady b roadcasting 

sta t ion , recently b roadcast the music 
of a thunderstorm and it probably had 
a pleasing sound to t hose li ving a ll sun· 
parched (arms. The storm occurred 
during the b roadcast in g of a concert 
by the Schen ectady Little Symphony 
o rchestra fr o m Centra l Park, Sc henec­
tady. Th e musicia ns had just sta rted 
"The Calm" sect ion of Rossini's overture 
fronl William Tell, when unexpected 
an d unwelcome rein forcemen ts joined 
the orchestra. Contrary to the predic­
tion olTered by " It Ain't Goin' to Rain 
r-,' o Morc," it was a real storm with an 

Have you 
your 

EKKO 
Broadcasting Station 
Stamp Album? 

$ 1.'75 
THE EKKO COM PANY 

111 West Monroe Stteel, Chicago 

NO DOPE 
USED ON 

WINDINGS 

FREE YOUR OWH Name u dAddrm 
accompaniment of hail. To the listener Prin ted 0 11 Thuk Yoa Cu d, 
it might have appeal ed that the orchestra B_wt,. , you ... .. s.. ........ G . ,... . , h b •••• ' ................ _ • .,. 
was tak mg L ertLes WLt I t e score, ut CjhllnJ..;::!bu::::..--::: ~l'f~mi'31l'''"t.f.?'l11~~ 
t he apparent improvisa t ions were intro- _ P'._.4 "_.0«1'_ ~ d .... L~ F~ue-"'~ 
duced by clements. The sound o f ::.=:~ ~"'~ :~--a;; ~'iW.~J!.·Ti)l)AT. I'<l 

t hunder, wind a nd rain was picked up ~:"-_4 """""'" .O~EYREFUNnrDiJ H.IS.ti.r.'" 
~. -=-.... :~~- ~..::~~"'li'T1:"~ 

by the microphone an d broadcast with . ,. ""It I. t.><I NOW. 
the t ranquil music of the overture. itt:urt",.rrtM. ,a%.'i.is~:" 'Me/I"~':.--;-IHJ"I • 

,\f.~'io" RAOIO Ace w".~ 1V,i/iN, ~ A.d.~rliws 
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Pickups and Hookups 

The Magazine 0/ the Hom 

(Continued from jnJge 54 ) 
I use an Invert<!d " L" aerial 95 

ft. long, 25 ft. high. 
I am not an amateur which my 

records seem to show but I know 
bow to read code. 1 am 14 years 
old and still have a lot to Jearn about 
radio. 

Yours ti ll inductance coils, 
WM. A. NEELD. 

THIRD PRIZE SUBM ITTED FOR 
ONE NIGHT WORK 

RADIO AGE, 
Dea r Sirs; 

Being a subscriber of your maga­
zine I believe I am entitled to send 
you a list of stations that I have 
picked up between the hours of 
8:30 p. m. and 10:55 p. m. Eastern 
Standard Ti me, (These stations 
were received t he night of September 
4, 1924.) 
~~'Y w.f6kA~'{rrtA'IT~~'(l~:'\?i: I:\~,M·8, '\\";';1~: 
wSI!, " ·CA P. \\'EAX,. W&\.I. W'I'J. woe, W\VJ. 
to:rhO. '1'1'0.01. w. KrlUl.. weDD. 

I am using a portable set of my 
own design, it being a double circuit 
using a Kelcoil fo r tuner and two 
UV 199 tubes and had two sets head 
phon es attached, as greater pa rt of 
the time there were two parties lis­
tening. Am going to send you a 
photo of the. set soon as same are. 
fini shed. 

Very truly yours, 
]. SU LOUFF, 

325-6th Avenue, Altoona, Pa. 

4th Prize Letter 

RADIO AG E, 
Gentlemen: 

418 Frontenac St., 
Montreal, Can. 

I've tried near.y every hook·up 
from the RADIO AGE for nea rly 
two years. I t ried with a U. V. 
201A; it was not so bad, but the 
"11" battery killed it. Then I re­
placed it with a W. O. 12 and it gave 
me awful static during the last few 
months. Now I have a Canad ian 
Pean ut Valve which I th ink beats 
them a ll. I ' m using a "Single Cir­
cuit" from the April RADIO ACE. 
My antenna iii umbrella style, S5 
feet from the ground, and I put 
two fixed condensers .00025 on the 
antenna bind ing post for high wave 
length. 

Here is what I tuned in during t he 
month of August: ,= 
II'OR, l'\"J Z. \\'EAF. l(D KA, K"Y'I', WC1!D. WrY, 
Willi. WIlIlP. WIIAS, WFBII. WDAlt, WKAC. 
WLB.WQJ WTAM. WJo.'YC. 11'08. w<)o, WO N. 
WCAI>. WFJ. woW, Will':, 11'11'. W1<:IlJ. wue. 
CNItO, W'I'A8, I·\\X. II'K DF WElIU, CII YC. 
WCA P. K'll'. won, KI'KX,JV*AO, WJ .U!:,.8XG. 
"'QAM. WMIl. "'/>10. WBIl, .. >!A I." MAr. w AA M. 
WIIAZ. KSO,,\\'UAM. WEAN. WCX, WWJ, WLW. 
WIlIlQ. OFC~ . . 

WAAr. WIlZ. WCA I', \\'cn~. WCAK WCX, wt>M, 
WOAF. WD An. WDAII. W Enn. 11'1>.01.11. WEAl'. 
WJP. W.' AA. WSY. WIAll. w n . WJ AII. wow, 
WSR. WON. WOAN. WlIAZ, WllAN. "U N, 
WHAM, WJAZ. WJY. ""'Alt. WOII. woo. \\'OJ. 
WltO WSAII, W8A1. WASAP. WTAM . "'TAB. 
WTAY. WUI. WLW. w.\lJ. WMA A, WLAB. 

~fl~:: c:~\~ C~~~KA~~tiygK(~Wf\M~NRO. 
P. KILKENNY. 

418 Frontenac St., 
Montreal, Can. 

(Tur n to page 75.) 

Again BREMER-TULLY 
Scores with the only 

Low Loss Straight-line 
Wave Length Condenser 

Nothing like it, either 
electrically or mechanic~ 
a lly. 

Everything you could wish 
for, every improvement, 
every advanced feature in 
radio has made this con~ 
denser the one and only. 

Go to your dea ler and ex­
amine it for yourself. We 
guarantee it to last a life­
time-we know you will 
agree with us that it has 
no equal. "20 PJint" 
folde r gives the full de­
tails. Write for it. 

150 m .m,f. 7 plate $4.25 
250 m.m.f. 11 plate 4.50 
520 m.m. f. 23 plate 5.00 
800 m .m .f. 35 plate 6.50 

BREMER-TULLY MFG. CO. 
532 South Canal Street , Chicago 

How to Build 
(]LTrulD~nE 
SUPE~'HE~DVNE 

32 I"'~~ iL1u.trntro book with Mt:lil..t 
Instructions on drilling. wiring. a_Ill-' 
blinK and operat ing t.lodcl 1_2 Ulttadyne 
R."". i,,~.. Lat"". authentic ed idon by 
R.. £. L.acaul •. A. M. I. R.. E. inv~ntor of 

tb~ Ul,rn,dyne. the 
InDl5t ~I""th" ,,,,,,,I,, •• 
known, IV,;",,,,,J'$­
"jPlj~ ei,,~liJY. 

Flint Distortionless A.F.T. 

• 
A"to Batt..... lI. d;o Bait . . ... 

G-VOII. II "''''.$12,25 
o;.v.." Ii P"'. IUS 2:~:'~: :gg :;::::. U.~ 

n·v ... 7 PI ... 17.00 ... Vo" . uo ........ . IGOO 
S>:'=".!f.~:;;?.;. ~ .. ~'i~:: .::~~:;:~. 
2·Vr. Guarantee Bond in Writing 
With EachWorid Storage Battory 

~..=~!r.~r':'!':!:':;i.~i ... ~·l!"o':~ ,:,': 
~'!.::~,:~~"';;:::~:.::r"'~~~E'.~~.:':'lo'1i"Y~ 

WO~LD BATTERY COMPANY 
12I!I So. W ..... sI>A..,. lI opt. ae, C" 'CACO. Ill. 

VW· t:.'i!;;~"l:.~~!tZ'·:,l".'.1 !':;; r.~1.<;!,;I~r.:,-; · 
T . ..... ,~ •••• ,1 ••• •• 00 ... f. ,,,., .1' ... ' ..... ro,,"hOI 
='C.':~~T:~U='~·.~-::v:-.:~:....~.: I":.::.~~"!."~ 
e..:':,!£~ftEt,n::~~~.:E--"!:f~~·L!!>'~': 

GIVEN 
FREE 

To Inl. <MIuoa 
lbl . ..... nd 

~rto':':~'! 
"""",., .. tb. -,. 
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Exhibit Space in the 

Third Annual 
Chicago Radio Show 
At the Coliseum, Nov: 18 to 23, 

I s Entirely Sold Out! 

Radio Manufacturers' Show 
Association 

J ames F. Kerr, 
Gw~ral Managor 

127 N . Dea rborn St., 
Chicago. illi nois 

I s the Radio Age Annual a 
Part of Your Library? 

The supply is rapidly becoming exhausted, so we are making 
th is last appeal to the fans to order their ANN U A L now if 
they have not already done so. 120 pages of diagrams and 
articles. 

A Few of the Features 
Simple Crystal Sel 
Long DISlan",,- Cr)'lllal ~I 
Your FInoI Tube:;"1 
Erla Reft"" 
Kaufma n Tunu 
Crlm"" In"e rse Du"lu 
Two $.3te Ampllfier 
Rosenbloom 
Push· Pull Amplifier 
PorUibie Relnaru 

nab,. Heluodync I 
One Tube Loop Aerl ,,1 
Wave T ..... v. Fllter and 

Bllmln,nor 
LoadlnC. Colis 
Tunsforntfl"a 
Battery C harter 
Wa"eMcren 
Two· ClrcuJI CrYlltal 

Relnara 
H3yneS 
Hop'.ood 
Coclo:aday 
NeuttOdyne 
3-ClrcultTunff 
Super. llelerodyne 
Sln . p ie Radio I'H quen cy 
Ultn Audlon 

For this month only, we are offering the ANNUAL at a 
special price of SOc, to clear the remaining copies. ACT NOW! 

This offer will not be made again, for the ANNUA L for 1925 
will be on sale early in Dece mber. 

USE THIS COUPON NOW! 

RADIO AGE, Inc., SOO N. Dearborn St., Chicago, Ill. 
Gen tlemen: Attached find Fift:r. Cents (SOc) for which 

kindly forward me by return mall one copy of RADIO 
AGE ANNUA L FOR 1924. If not satisfied with it 
I will return it to you within three days and you will 
refund my money. 

Name ......... _ .. _._ .. _ ...... _ ...•. _._ ...... __ •• _ •• __ ._ .• _ ...... . 

Add ress _ ___ .. _ .• _ ..... _._ .. _._ •..•.. _ .. _._._ ........... _._._ 

This Coupon 
Will Bring, 
You The 

ANNUAL 
by 

Return Mail! 

City ....• _._ •. ___ ._ •.. _ .. _State ... _ ....••.... 

The Magazine of the Hour 

Overcoming "Super-Het" 
Obstacles 

(Collallued from page 14) 

drawings. The [ollowing sched ule gives 
the most desirable and economical rheo· 
stat distribution for an eight.tube set, and 
one which will afford the most accu rate 
control without complicating the tunin g 
operations. 

(1) One rheostat for oscillator tube. 
(2) One rheostat for both detector 

tubes. 
(3) One rheostat for all radio frequency 

stages. 
(4) One rheostat for all audio fre­

quency stages. 
When desired, the stages (3) a nd (4) 

can both be controlled by a single rheo­
stat, but this is wasteful when the audio 
stages a re not in use and the finest ad· 
justment of the R. F. tubes is not possi­
ble. The oscilla tor rheostat is a crit ical 
control in near ly all circuits, hence t his 
must be independent of all the other 
lUbes. V6l"Y often it is possible to tune 
and detune the set by simply adjust ing 
the osci lla tor rheostat, and in all cases the 
adjustment has an important bearing on 
the select ivity, particu larly when the first 
circuit is of the regenerative type. 

Cond itions are greatly sim plified in the 
filament circuit when automatic filament 
controls are used in the radio ana aud io 
stages. The use of such controls reduces 
the rheostats to two-the oscillator and 
detector rheostats. 

First and Second Detec t o rs 

In the conventional super-heterodyne 
circuit two detector tubes arc ordinarily 
used, the first detector bei ng con nected in 
t he input and in front of the R. F. stages, 
while the second detector is con nected 
after the last rad io frequency stage. Both 
detectors are usually supplied with grid 
condensers a nd grid leaks as in any oth er 
circuit. This a rran gement has been 
blindly accepted fora long time, a lthough 
I have never yet met a nyone who could 
give me a logical reason for the intro· 
duction of the first detector; in fact, it 
has seemed that this modificat ion of the 
first tube is an actual drawback in a trans· 
form er coupled circuit using air core 
transformers. 

RECENT developments, however, seem 
to indicate that nearly a ll makers a re 

droppi ng the first detector a nd are using 
the first lube simply as a straight radio 
frequency amplifier, t he grid condenser 
and grid lea k being dropped on the first 
stage. From the experiments I have per· 
formed on t he heterodyne, this shov.'S a 
marked improvement in range and selec­
tivity over the convent ional type, partic­
ularly when the grid of the first tube is 
even a negative bias. masing this tube 
very noticeably increases its sensitivity 
and volume as is the case with any other 
radio freQuency tube, and t he ci rcu it 
seems far more s table t han with the more 
usual construction. 

\vith iron core transformers, im. 
pedance, or resistance coupling, the audio 
frequency component developed by the 
first tube when used as a detector is con-

AI:or<1)'j &14111.".. RADIO AGE Wh<~ W.,t,.., 10 Adtnt ..... s 
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MAKE YOUR RECEIVING 
SET SELECTIVE 

The B enson Wave F ilter eliminates an­
noying in terferences. It is of the ind uc­
t ive coupl ed type. 
Moun ted in a beautiful lea t.her covered 
cabinet w ith an engraved bakeli te palleL 

PRICE $8.75 

Prites Smashed! 
Qulit,. Not Surific~a 

CHICAG O , ILl.. 

He . .. I. t<!a l h a t tery 
Quali ty. K\l,...a.n tood to fOU. at 
Prictl tha t w ill a.otound the tn · 
ti t<! bat teO'·huyinll' public. O.dor 
",.oct fro. lu t....,. P ut the Deale" . 
Profit In you. own pocke t.. You actually lave 
much mOl'<! th i n hal f. a nd 60 ths t y<>u can "" 
convi nced of true q uali ty a nd perl<>nnsnoe . .... 

Q'ivea WriHen Two-Year Guarantee 
Here la y"". p rotec t ionl Nonoed totakeaohance. 
Od. hat teryiB rig ht- a nd thepri""i . t he lo ..... t 
eve. made. Convi nce fOursclf. Readthe p .ic0l81 ~ 
s,,_ 1012.v .... R.o.,U"S .... ar._ U-. • ...,.. $3.1S 
S,,_1o.4 .Vo" Rad ... Sto . .... B . ... ..,.. ..00 
";'Volt. &0 Am ... R_di .. Sto •• " . Ba ... ..,.. ',OO~ 
... Vol •• 60 Am". R_dlo 5 . ... .. 1.. Ba ... ..,.. . .00 
... V ..... 'OOA",,,. Ibdio 5 .... ... Oa .. oory, •. 5 0 "'''<>1" . 20Amp. RdioS'o . .... B . ... ... 1I .50 
• ·YoIt, 140 Am". Rad ... 5 ..... ... OoU . 'r.I:I.oo 

We aak t e . JIG depoelt. Simply l end name 
and &dd ...... and . ty Lew""t.ed. Batte ry will 
be .hipped the day we receive your order 
EJ<preg e. O. n. , l ubject to yOur 
e"aminatiOJl on arrival. Our 
lI'ua . ant~e ac:~"", pani"" 
each bat tery. We a.1 1<>w6% 
d ieeount for ca~b in fu ll 
wi th order . You ca nnet 
IowIAct quick . Sendyou r 
OTdcrtoday-NQW . 

Arrow Battery Co. 
1215 Sotilb Wa ..... b kl"t. 
OtpL 11 ClUu,o, III. 

CABINETS 
If y ou Ue ,n"'rout ed in a 
radio eabinflt in whid> i. 
eombinod hot h beauly and 
pnlct i ... bili.y. j ust w.ile 

LAKESIDE SUPPLY CO~ 
o.p •. R 

73 W • • t V. n B'''~n St. 
CHICAGO . ILL. 

Talophlloo. H." .. .., 3I-ID 

sistently ampli fied d uring the successive 
stages a nd a certa in gain in volume reo 
suits. However, with t he ordinary air 
core t r ansforme r cou pling the audio com­
ponent receives very li ttle amplification; 
hence it is better to drop t he firs t d etector 
and devote our energies to concentrating 
on R. F. amplificat ion by moans of a 
biased firs t R. F . stage, 

In the second detector we meet a con­
dit ion which IS not often appreciated by 
the experimenter and one wh ich has re­
sul ted in the partia l failu re of many heter· 
odyne sets. This is the proportion of the 
grid condenser of t he second d etector 
t ube. T o use the standard 0.00025 mr. 
fi xed cond enser. commonly reCQmmended 
for simple receivers. is a mistake, for a 
litt le thought will s how that the second 
detector is rectifying milch longer waves 
than in the common regenerat ive circuit 
and therefore req ui res a considerably 
larger grid condenser. With intermediate 
freq uencies ranging from 5,000 t o 10.000 
meters wave length. it is likely that 0.0005 
to 0.001 mf would be a more su itable grid 
condenser at this point . 

Pacent Duoplug on Market 
The Pace nt E lectric Company of 

New York, manufact urers of the Pacent 
Radio Essent ials , have d eveloped and 
placed on t he market a new plug of 
unique design and u nusua l meri t. 

T he new Essentia l, k nown as the 
Duopl ug, accommodates two pairs of 
phones in parallel. No tools are req uired 
for maki ng connect ions. The special 
type t humb nut con nec tors may be 
tightl!nl!d wit h th~ rtl1 gl!r~ . The nul 
is slotted so that with a dime or ot her 
thin coin an especially secure connec­
tion may be ma de. 

ST.\T£M£HT OF TilE o WNERSHIP. M ANAC EMENT, 
C IR.CULAT .ON, ETC., REQUIR ED BY 

TIlE ACT Of CONCR.£$ Of 
AUCUST 2~, I t 12. 
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All Building Parts for $39 49 5 TUBE -"-
NEUTRODYNE 
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._,~ '" buWl .. e"'"l.oo ll.&.~th>o & 'uba .... 

WHAT THIS GENli lNE STAN DARD SF;T 
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I P.BI<d M..-,u",P. D<l . 
~oIiot.ed .... b_..,. tfI'"'< 
. ....... od;Q 0<>1<1 . 

3 ~·ou • . !no:!> ~'oJ>_~. 
D .. t.. eold . ... , ... ..t. 

2 GQld I'Iot«l J .. ka. 
3 G' •• ' no lIuduM 1'1 ... 
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I Il-"->d. 

~ .~ TI~!.":"~~ld 
C"" .......... . 

I Tut>ul&. o,-Otld LnO • 
1 6<. E __ .... ~ ,_ . 
1 .002 M~ C..,d_. 
1 _ M....., Cood ....... . 

t; .. « ........... 1 h i .... .... •• u,. Iao,,,,,,,_ 
'\'11 .... ked;o ."""""'(.0. 
Corn"t • •• BuHd'n . K i • • 

$3! .O C. O. D. 

Of'£RATINC OUTF IT "''''u.- ~ y ..... 11.25 

5 !m~<;I. ~~. ~~.'"t:UO I v.;;"~"'C!t'·d, .lKI 
~ ;( •• \'01, E.. ..... Lo.oI6 I An ....... Equipm,.' 1.:.(1 

V .. , ,,,,,,," "Il" n.... c.,,,,pJ. ,, o....fi •• $43 .oW. 
.. .... , ... N""",,. C. O. o. 
d~"A;.;;.;,~" ii;';~ M O (P . ... AI.., So .d 
S ..... _ Ila,_y. 50 ...... <01. ' 

FREE If yo" ont .. ilul ldiu Ki t oDd 0"". · 
. .. u~ Ou,6' 00'" . "".t.bo. , ... .. II 
, ... 10,01. V, .. M.b_a .. r ..... b CA li· 
I NET, FH:gE. 

SEND NO MONEY 
W • • bI" C. O. D. Whoo 
.b 'l>""'~' .rr'." ...,. ,..,... 
::.'.!,::::,' u~~:~ :~:oM\r:.~ 
"rES MOSI>Y • BACK 
G UAttA"' '''!': !> . Ju." •• "" 
I>&tn. o~oI odd~ 000 
_ •• ~;, y_ w,~"-N"" I 

TIl E RADIO SHACK 
ll .... "I> ... O_ 
t>e~ •. 11.01.. 11 

!is V_y lI • . • N~w Yo , to. 
La.~",. hdlo Dool ... I. 
...... ' .... I<v"y • ....,1. 00101 
oa w •• " ... Mo...,. • n.<k 
<.)u .... ~'". 

T HE RADIO 'SHAC K 

JI.-6IFW Blow 
~ T Torch 

Here You Are 
Mr. Set·BuDder! 

D o your soldering: wi.th a 
"Jiffy" - a n eater, cleaner 
job in a shorter time. It's 
self. blowi ng-can' t ex· 
plode! Burns with blue 
hot flame! Complete "Jif. 
fv"outfit- Coppcr Solder­
ing Iron. N on-Corrosive 
('Jiffy" Flux, String Sold. 
er:'Jiffy" BlowTorch with 
accessories, $:t.SO. 

At YOUT dealers or diuct 

Apex Slampme; ompany 
- P .... 'w Riverdale.llI . 

Dealer!J! W rite for proposition 

to:'..0gJ: . .."d ou_lbod bal"". "' • • blo la, do,. .'" 0.,. How to make a loud speaker for 
(M~ """'~ .. "' ... a.::~~~f.:J£:) A.. SM IT II. clear tone in December Radio Age. 
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KOKA 
ICDP/I.I 
!COPT 
KDYL 
XDVM 
KDYQ 
KDZB 
KOZE 
",OZ I 
KOZIl; 
!CFAO 
1(FA£ 
"FAr 
KFA"" 
Jo1; FAW 
K FAY 
Kr88 
KFSC 
"FilE 
!CrBG 
lel'DK 
K '-B!. 
!CFIIS 
KI'IIU m, 
" o-cr 
K" Ct! 
KI'"C I. m, 
"'= ,= Kroo 
,ro" 
K."OJ 
'm KFOX 
KFDY 

KFDZ 
KFEe 
KrEL 

~~~ 
KFEV 
,~x 
KF E Y 
"'U 
KFFII 
KFFE 
Krr" 
K "FR 
KFF'V 
Io(FFX 
KFFY 
KFGC 
KrGO 
Kf',H 
KFCL 
" O"CO 
K"CX 
KFCZ 
ItFH A 
"."HD 
KFHH 
KFtU 
Krllll; ,e, 
KFIO 
KrlF xn .. 
KFIO 

~~ :a 
"Fry 
!Cr i K 
KI' IZ 
KFJ8 
KFJC 
K FJ" 
leFJ I 
lefJ K 
KFJL 
K FJM 
KFJQ 
KfJIt 
lefJX 
KFJY 
K FJ:z: 
KFKA 
KFK8 

~~~~ 
KFICK 
KFKZ 
,e~ 

KFLB 
leFLD 
K FI.E 

~~t:l 
KFlU 
Kn.V 
KFLW 
!Crr.x 
KFLY 
I{fLZ 
KrMQ 
XI'MII; 
KFMT 
KFMW 
KFMX 
"F!'IF 
KF!'IG 
KFNJ 
XO"N I. 
KFJIIV 
KrNX 
"FNY 
KFNZ 
,~ 

Kroo 
KF"DJ 
KFOL 
KFON ,roo 
,roo 
KFOR ,roT 
,rox 
"FOY 
KFOZ 
1<:"1'11 
"'~ XI'''tl 
le FPI. 
KrpM 
leF"!'! 
""0 
leF"!' 
KFPQ 
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Corrected List of Broadcasting Stations 
,,· ........ u ...... EI ... no .& 11.11,. Co . • , • E ... y;,..bu,oII 
W",';ocI>""". EI ...... .It ~" •. Co.. . .......... Ia ..... Obi<l 
SOu,~ .... t:, .. ,,;.., Co..... . • . .. s..~ m • ...,. c.n •. 
N ........... II .... ' •• . ......•.•.. Sail lake C;, ~. 11 .... 
S ... o~ Thao..... ... ... ............... .SoD m • ...,. c.J1f. 
0.._ , ... ,ltu, .... T.cl.M'OCY. . ..... . ••••..• Po<."""d. O .. ~. 
f ... ok E. 8;..ot. . •.. ..•.. . ••.. Bu.'N~oId. eom. 
m",d .. 1)0 ...... "'"0' 5.0.... ......• • ....• .&..att'e, W .... . 
El .. ' ... S"opl,.Co. ..... . . .... W ..... "'b ... W ... b. 
Il<m .... m ""bI""~ C.... .... . . ... a"h.~b ... , W .. h. 
M<A<.lw. B, ... M.,u.Oj,. C<>.... .. . •••• Phoo ..... An.. 
$""e Cell •• 0' \\' .. b;~.... .. .. .. Pull .... ft. W .. h. 
w .. ,_ Radio C ... _.,iD<I ... , . ....... 1.>on_. Col ... 
Studio LWb,ioc s,.,v"," Co. (0. K. ~l-. • ••. 11 011,....-.1. c.m. 
Tk. IUdlo Iloft {W. O. "'blotdl . ..•••••••• 81m", All •. C.lil. 
W. J . \"lrcin • ..••••• •••• . Modl""'. O .. C. 
r. A. nu .... ~ '" Co. , • Uu ••• ~I ... ,. 
W.K. Ad';" . , .•• , •••••• ,. &nOi_.c .. m. 
lteub<-n n. II oro .. . ..•.••. •• . •••••••••••. 8o. 1.0\lIo Obbpo. CllJil . 
FI>M r ..,.b",.,.; •• C'bu.o:J, •.••. •• . . ."r "«>, ... , W .... . 
K,,,,ball·U_n Co. . . ..... s... ........ "'. c .. m. 
J ...... B.... . ..•.•• ••. • •• E .... ". Wu b. 
TrI""dad G .. II: };I..,"';' ,,"poly Co ... "" ,b. C'btorud. N .... T"oid.d. C<>lo. 
The C • • M<r •• 1 Ih .,bot> I' <!. Thom .. I.. . .... ............ Wyo. 
SI.looo Radio S"~",y Co..... '. ' .. . I'b .. n'" An •. 
FtaokA. Moot. •.••.• ••••... ... ... ...• ., . w . lI .. W .. I .... w ...... 
E' ... .;. Son-ieo S .... loo (10 •. ). . .••.. Bmi ...... Mont. 

~I~b E\,,~uri;·~~ ............... , ..... ..... ..... ::::.':"". ~~':'"u~:1. 
~~~c::'.:~.\ ,~~ &~;,;,-.: ::: ... ~~~'S~.1~~~ 
1;,. Mio ..... '. c.,h04,. I. . .. Iloi ... Id.bo 
U.iv .... 'y 01 A"...... . .. T\t.>o .... M i •. 
Oouo. Actioul'u ... ' Coli... ._ _ .. Con-oil ... 0, .... 
B ... ~ko· U .. d ...... ~ _.1"", u..-t. ( n ob. G. 00'100101. ... V-OI"k. ",.b •• 
n .. t !'aP,I,' CIt .. ,.b . . . . . .. . .l'h •••• POft. Lo. 
80011> Ooko ... "'\.0 •• con."" u. A>tri<u""" •• ~ M«h ...... A.-w a, ___ ;"u. S. D.k. 
11 ..... 0.1._..... ._~' I.o_oIi •• MI ••• 
Molo, '" Ftaok Co.... . .•...• Portl ... d. 0.. •. 
Wi ..... ' \.odi. C.......... ... . .. .. ... 0... •••• Colo. S. ... ln '" Co"' ....... Ibnk. . .. ...... Ook. ",.b,. 
Au'" . ; 10<'.-10 80, ..... Co.. . .. ..... Dod". 10 .. . 
.... dio [I ...... ~h"" .... .. D"",~"". " ·yo. 
Au .. "u'~ s." .. na.~.... .... .., ...... . .. ~I1 •• _I". 1<I'on. 
BoOk .. H'1l '" SulU ... MinI ••• nd eo.n<O.~.in. Co .. •. .••. t(.I .... ~. Id • ..., 
Att .... . ; .... lIooi . . ... . , 8 •. Lou;'. . .111. Lou". Mo. 
J." ...... ·o,.i.~,. Co •• _ • • . . .••••. 1.101> •• 1d.I>0 
E ... ' .... O"""n ' \.oolio C.... .... . . .•.. Pen." ..... O .... 
f ... , D ... 'i .. '-""",b .• , .... . ..••••. Mob<-.' y. Mo. 
1' ... <10 S ..... I"",,,,,, (II .... Ki,k).. . .•.. ij ........ N~ •• 
G .. ",laod Colt.c. ... . . . . .. .. . .... •......... l..om .... ,. I ...... 
Moe ... C..... . .. .... . ....... . 0""''' .. ""''''' 
PI ..... '" Mu.phy... • A' • ......rri •• Lo. 

l;t:t:h'. 1I:'~'10 V,:'E.:;::i<' c" .. : .......... B~":'k=~6k'i:: 
r..laod 1'1 .... 10"" U..; ..... ily... ..S'" . ... ,\ U.I ...... ,.. c.m. 
MI ........ G ... "".. ...... . .... ... ........ _ •••. AtIl ....... O .. c. 
~7 ~~:::.:'~· • .?'Ch~.;,i.·:::::::. . .... _ :: .:: -.O'!:::: t.r:.~ 
E",., ..... , MIY-Ion . ... COIl.n .. •.. ..•...........• • 1.I.,_.s" ....... . M;.io. 

~~~EI;:,.~li..;:~~.~.~.~:~o .. .... ... ........ .. · :~~~~=i.~~t: 
A",b<",. A. ~Io(."". ... •.•.•.•• •••• . .~" ... b 8 .... w .. b. 
f.r''''' ole. c" .. .........• .••••.•• •.••.•••.•.•. , ••. & ... 0 .. _ •. c.lif. 

::':.,.E~.o~:.,:t",,'!.-,[l':..,~:: : ····· ::::::::::::::::: : t.;,,;,·=I!;.~:i~: 
H_ A,bu.k1.·s 0... ... • •.• • .•.. . • 101 •• K ..... 

e~I':l~.;Er~~t·;.,I.::t~':.·I~_,;. c.;:: .. "': ... P":''l.~,,~;t::: 
1'0'",'" Cen .... 1 1Ii~~ So.....,.... • .11""" ..... lV .. b. 
FI .. , M .. hD<l .. < C"u"," •••.• •• V-. ki ...... W ..... 
,u.. .... HI"" ... LJcllt • P ... , Co.. J u ....... ALo. .... 
\ ' .11. B.""' ........ ... ... .. __ . ' . .. P"uhu,.h. K . ... . 
11 ........ 1.0<1 CIt" ... "., J .. "" 0",1 •• 011.. .... D..,. Boi ... ' n"'t><l><I<n,~. ~1 ... 
D>Olly COh."' ... .... ltb .~~ 0. .. , A. U".I>...... . . Y ... Ou Loo. Wllt. 
M."lool1 EI ... ,I< .. I Co... .. M ........ ' <o~·n. I ..... . 
s..., I. 1' .. , 'n .. lti .. nou.. .. . .... _mo. W ... b. 
N.tI"".IIt&d'" M.~ul ... "n.~ Co.. .. .000Iohom. Ci'Y. Ok ... . 
1.1 ......... n, .. ", (I:. E. Id .... bl . •• ,' _,u ...... 0_. 
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V.I ..... I.,.- 01 ", .. ,b 0 • • 0 ....... . , . • • O.and Forl< •• I' D.k. 
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N ....... n ... lladlo Co . • .CO'o....!. So<JACO. Colo. 
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Slfn" EI ... rio Alanul_u,'.' C... .. . . • .•••• M,,,,",ln..,. ~"<b. 
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M'"'''''' ':1"" .. !!u.pl~ Co..... . .•..• .. Mi ..... lo. M"" •. 
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CLASSIFIED ADVERTISEMENTS 
Don't overlook the value Qf 

RADIO AGE 'S classified adver­
tisements. Many such messages 
have paved the way to independent 
incomes. 

The classified advertising ra tes 
are but t en cents per word for a 
single insertion. Liberal discounts 
are a llowed on three, six and 

t welve -time insertions, of five, 
fifteen and thi rty per cent, res­
pectively. Unless placed through 
an accredited advertising agency, 
cash should accompany a ll orders. 
Name and address must be in­
cluded at foregoing rates and no 
advertisement of less; han ten 
words will be accepted_ 

ACENTS 
!tOo< On h o" . ... od •• t1i .. oo>d al. tr,G" ..... ",P1 ••• 0 •• >n_ 
......... W,It. q .. kk 10 ..... . l .... y o"d p,ot1leu la. .. 
A ...... k." P.<MI ... ,," Co.. 2130 A", .. l<on B" .ldl "~. Cin_ 
. , ......... O hlo. 
CASH IN ON RADlOI Bu,ld O"d .. 11_" fo. u. . No 
_ .. 1:01. t .. u .... $ 5 on h ..... In ...... . ,"'. at hoon .. 
A ..... ", IUodlo Co.. 0. .... N . CIn .... "' ... I. O. 

BUSINESS OPPORTUNITIES 
WANTEO,_A CM ..... o.un]> .. lo" d .. I ..... dlo ... ,,_It ..... 01 ..... i. I", ....... ",,1.., ....... . . h • •• ho>uld 

1"""'0 ..... fi , , "I .... U ... di,ee" o .ho """ ........ 0.1"' ... 
• obbln ~ "and ... I"._ M.r<h."d Loo 01 .... 1,1 .... 0<1 
... d. n''''O ",,".Id_ad. b ............. IU ............. !dl". 
f .. , .h . .... o f o ur 0 .... .,. d o n ........ d • .-d. Glv. 
lull d ••• U. fi ... I .... . . Add .... Bo. In. RADIO AGE. 
500 N. o. •• bo.n St .• Chl_p, Ill. 

FOR S/Ll.E 
BLUEPR INTS-M.'. T"'" own ... f""" r.-"" 

o .loin.l.nd ...... _th . ... In .... bl ... ",ln'" T ho GII",,_ Inc .. e ,"" .. I ~ .h .... o'. <hoi"",. , _'''''' .. on. h"nd ..... 

dl~T~_·~~' tube ...... ..,.1...,-'0<. 
F8-5-Th._ I>on.,..,o ... b .... ...... 1---.15<. 
DI6.-f-Dlocl • • 1 .. , 1. <;", .. h -U •• 
Ali .h.-- 0' .ho ••• for $1 .00-

':d":~<!r..·~~_~I':.~n~ I D'U.rJl:. PR'::DUHs CO~~ 
PANY. Hi3 H _ d A ••.• Ch kolo. III . Aole '_ou, <_ 
pld. II .. , No. RII . 

I ............ . etooh RADIO AC E""'.I ..... . ho .. 0<1_25. 

Pickups from Page 71. 

5 t h Prize 
Mr. R. Kneeland Ashdown, P. O. Box 

No. 139. Frttport, N. Y., wins the fifth 
prize for busting static: 

RADIO AGE, 
Gentlemen: 

I am enclosing a list of the radio 
broadcasting stations heard during 
the month of August and which I 
started on the 6th. 

My present set. which is a three· 
tube Haynes Griffin Regenerative 
single circuit set and on which I 
use a loud speaker, t uned in these 
51 stations through static thta was 
at some times quite impossible. 

The set, while not a por table, can 
be t ransported easily. and while I 
have used it as a portable rC1:eiver . 
I was not designed as such. I use 
the old type of tubes, the UV 200 
a nd 201 tubes for detector a nd 
a mplifier, which permit me to hear 
most of the stations with consider· 
able volume on my loud speaker. 

R. KNEELAND ASHDOWN. 
P. O. Box 139, 
Freeport, N. Y:..-
And now it 's time for us to sign ofT 

before we crowd some good feature out 
of the book" so; 

If you liked the Pickups Page 
To any great extent, 

Just drop the gang a letter 
And a button will be sent; 

You can be a Dial Twister 
If you'll quickly wrile todaYi 

Obey that impulse, 
Let's hear from you; 

Don't let anything delay. 

Mastering the 3·Circuit 
Tuner 

(CI)Illillued/rom page 12) 
condenser are placed by using the 
drilling templates furnished with t hem. 
A single 5-16 inch hole suffices to pass 
the shaft for the tickler, the coupler I 
itself being supported by the baseboard 
and brackets. I 

The three·circuit set works admirab ly 
on a d ry cell tube such as the WD-12 
or UV-199, and the rheostat selected 
should have 6 or 30 ohms resistance, 
depend ing upon which tube is bought. 
With either of these a 45 volt "B" 
battery is advised. 

With the aerial connected 10 point 
No. I, the dial adjustments for the 
tuning condenser should be noted for 
each local station. They should be 
recorded again in case eilher of the 
other two points are tried, for they will 
be decidedl y different. Tn t he one bulb 
class. the t hree-ci rcui t receiver is a most 
satisfactory outfit to operate, from 
standpoints of clean-cut selective a bility 
a nd signal strength-these sterling qual· 
ities present in superlat ive degree only 
when the optimum value of antenna 
coupling has been reached. 

Not too much, for t uning'lI be broad; 
nor too little, for signals'll be weak; 
the happy med ium is perfection. 

The Magazine of the liollr 

• 
15 

fij.iPERITE 
"meanS ri8bt amperes" 

Imitation is the 
Sincerest Flattery 

...... 11<1. i. ;ne\~t.ble wit b "" fioe 

.1Id ,,'onh.y a product. Dut an 
;mitation rafely .... {b6M. 
The di .. riminllt'ntt fan wiUin,illt 
llpon the original &bd only 

RESISTO-COUPLER 
P.lc~, $1.25 

Sold i':" cT)'whcre 
Getfromyou"lealorlhe DA "EN 
" UE8 I STOII M .... NUAl •• " a 
pr3.cliral h. "dOOok on lIom.lance 
Coupled Amplm •• tion. Dy ZOO 
Doucl<. Prioo 25<:. 

oAVEN RA DIO CORPORATION 
"ne."tor Speo,alisl4" 

NC""aI"k. N. J. 
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COMING IN 
DECEMBER 

RADIO AGE 
T H E "super" fao s will be pleased 

to know that RADIO AGE 
plans to devote part of its blueprint 
seetion in December to a recent ly 
perfected "dyne" hookup. by J ohn 
B. Rathbun. A clearly d rawn iso­
metric blueprint of this wonder' clr. 
cuit will be spread across two blue. 
print pages. with an aocurate. easily 
followed circuit diagram. Don't miss 
",,~ 

SUPER-HETERODYNE 
BLUEPRINTS 

Another contribution by that fam. 
ous author' technician. 
PAUL THORNE 

who will tell you 

HOW TO MAKE A SIM­
PLE LOUD SPEAKER 
FOR CLEAR TONE. 

Efficient Hookups for Beginner 
and Expert by 

FRANK D. PEARNE 
ROSCOE BUNDY 
FELIX ANDERSON 
BRAINARD FOOTE 
EDMUND H. EITEL 
PAUL GREEN and 
KENDALL NORTH 

RADIO AGE 'S eve r.p opular 
Broadcasten' Feature Section will 
be augmentedon a greater scale than 
eva' wi th the December number. 
wi th a group of interesting fea tures, 
including: 

The Royal Flush from Sta tion 
WSAI. 

Staying Up Late with the Kan­
sas City Nighthawks. 

Popularh:lng R adio on the Pacific 
Coast. 

Winner of the RADIO AGE pop­
ULARITY CONTEST FOR 

OCTOBER. 
Also ficti on features and a.llberal 

portion of PICKUPS AND 
HOOKUPS. 

ON THE STANDS ABOUT 
NOVEMBER 16. 

BURNT OUT? 
AUDIO TRANSFORMERS 

WE FIX 'EM! 
$5.00 TRANSFORMERS • $2.00 
OVltR $5.00 • •• $3.00 

CASIt ~ MONEY OI\DI':R 

SUMMIT CITY RADIO CO. 
14!M 'h Spy Run A ... . , FT. WAYNE. IND. 

Little Lessons in R adio 
for Beginners 

(Contimad from page Z5) 

Cleveland only about 2J5 miles away. 
All messages had to be relayed by way 
of Ind ianapolis. T hese curious circum. 
stances may be due to ore deposits. 

What is it that sometimes causu a 
sUltion to fa~ away witilolll "':>' IIUling 
ehallged the tlfllillg t:f;mtrols? 

This is a subject about which scientists 
are still in some doubt. Fading, bel ieved 
by some authont ies to be due to atmos­
pheric disturbances in t he " Beaviside 
Layer." By t his term, scientists refer 
to a strata of rare atmosphere miles 
above the surface of the earth. This 
st rata produces t he effect of an enor· 
mous renl'c tor of radio waves. When 
disturb..1nces affect t he " Heavyside Lay· 
er," radio waves are absorbed iustead of 
being re flected. Such fadin g generally 
lasts fo r a short time only. T he s tation 
usually comes back if you leave the 
controls set as they were when you 
were receiving the station at proper 
length. 

Wh" is it that m)' set 1l1iJl 1I0t receipt 
with Iht rangt amI wHUmt dUN'lg tilt aa)' 
lime that it will at 'light? 

It is an accepted fact that radio waves 
have a range and st rength duri ng the 
day time less than one·fifth as great as 
they have a fter dark. The rays of the 
sun practically absorb rauio energy. 
There is no receiving set made that 
can change this condition. Get what 
you can during the day time, but do 
not a ttempt th e impossible. 

What is i' "al somtlimes caltJes a ut 
to howl wlltn I place 111)' hOlld upon the 
controlling dWs? 

It is the effect of " body ca.JXlcity." 
The humall body possesses a certain 
amount 0(50+(:8l1ed "clcctrical cap;\city." 

What is it that cmlSts · a crackling. 
pounding 110ise, at limes very milch worse 
thau athus? 

This is what is known as "stat ic." 
Static is electricity in the air which 
becomes so intermingled with the radio 
waves that there i~ no possib le way for 
separat ing the t wo. T he finest, most 
sensitive radio set will naturally bri ng 
in "static" even louder than a sluggis h 
receiver. which is not sensitive ei ther 
to "s tatic" nor t o the radio waves you 
are trying to rece.ive. 

"Static" is due to at mosphere con' 
d itions beyond control of anyone. "Sta· 
tic" is genern lly more pronounced in 
summer tlmn in winter but even on 
some win ter nighu, statiC is bnd anu 
on some summer nights, it is a lmost 
en t irely absent. 

Wh)' is it that receilli'lt condilio,1S 
l1ary so greal/)' from time 10 timl? 

The latest theory of the transmission 
of radio energy from broadcasting sta­
tion to receiving set is thm the radio 
energy is shot off in a ll directions from 
the tfnnsmitting antenna in absolutely 
straight lines. (The o ld theory was that 
the energy traveled in waves. bounding 
nlong on the surface o( the eart h.) 

AI" ... yJ Alrlfl ion RADIO ACE w •• " tv,ili", /0 AdNrli .... 

The Magazine oj the flour 

LEGO WONDER 
FIXED DETECTOR 

'"' REFLEX & CRYSTAL SETS 
Someth{lI . Cllli ... l)' lie .... 

100% SENSITIVE 
10 IMPORTANT FEATURES 

READ THEM CAREFULLY 
I-No pouU to replace or ....... 0 .. 1. 
2--Tbe """ of c NEW MATERIAL tbat 
elf..,ti""ly ehnlinct .. d;'wn.o.l ... <1 ;Dle'" 
rllpted r~l)tJon, cDd , .. boti l"~ clarity 
cnd in.rected v"'"'m.,. 
3--Ab$oIu\£ly l OO%lI'ftSil.h-e. No lItU.hina; 
for ceOAitive 'pOt . 
4-(l1 .... encued. I~ ill inunUDe from , un 
and d""t. 
5--EII""",lctly deir."w to witWItand bi,b 
voltqe In refln t reuitl.. 
6-&>Ud}y eONlt<llc~ thro .... bout. it I, 
I"'I'tti.cllJ' .,ye, I" I;.,.. 
7-lti. ALWA \'9 READY ...... o adjustmento 
of ANY kind nM<kd. 
8-A. frOOd loold.,. .. !, is efficient.. Ilicbll' 
nitkd·plated Ih....,.hout .....t utnlcth'elr 
deoiv>o:d. It ".hcD«t! the c~.......,., of 
. ny ""t, 

~fllcted ... tb., It '- t.boroucbJY 
VlDRATION· ... nOQF. 
l a--c:.rdully u.ted DPPlOVi!d and IlDeO<>' 
ditionaUy ,..,.,.IUI\.MI\ by it. mcken. 
F<>r &le btl .1111 D«d .... 9Oe. or SrnI. PHlpoid 

1~lurtd". 

Lego Co'1l., 225 W.77th SI., N. Y. C. 

To the Man with aD Idea 

, , 

RICHARD B. OWEN, Patent Lawyer 
8 . Owen Bldr .• W .. hlnc t o n . D. C. 
227SwM Wool...., •• h B ld r .• N.Y. Cily 

REFLEX 
Erla_Acme-Harklless 

Dealerll Semi for Dlnounu 

17 

HUDSON-ROSS 
t23 W. Madison St. Chicago 
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E ffec tive Induct ances 
By JOHN B. RATHB UN 

si ngle layer drum windi ngs mort com­
monly employed as inductances. 

BecauS(' of in exceedingly low dis­
tributed capacit y. the sl>idl'r·web type 
of coil has 10 11 1,; Ix::en nOl(od for its dTec­
tiveno:-ss as a tun ing inductance or radio 
frequency choke. Properl y const ruct o:- d, 
s uch coils repreacnt prac ticall y pure 
indu ctance due to the fa ct Ihat adja­
cent t\I rn ~ of wi re arc not para llel, and 
henco:- have no wastcf'll condense r e ffect 
t hrou gh which t he radio energy can be 
short drcuiled . 1\lm05t an y hookup 
ca n be improved to a marked degree by 
s uhstit uting II piden \'cb type coils for the 

In the older type of spiderweb, the wire 
was wound in and out Ih rOUl,;h a number 
of radia l wooden spokes with t he latter 
imbedded in a wood disc core. Th c 
spokes at one l ime afforded a support for 
the wire a nd a mca ns of wi ndi ng the coil. 
\Vhi le this was a marked improvemen t 
on the. single layer a nd honeycomb t ype 
of winding. yet il was found t hat there 
W3S a loss dul' to the mass of WoOd wit hin 
the magnet ic field o f the coi l and that 
the coi l function cd much better when 
the woodo:-n spoke~ were withdrawn. 
When this lalt er mcthod wall adopted, 

the coils were made Sl" lf-support ing by 
coating Ihem wit h a non-capacitat ive 
varnish which eliminated all die lo:-ctric 
material wit h in t~c elect ric fie ld eXCept 
the wire covering a nd the t hin coating 
of cellulose varnish. 

Adopting this p rinciple in its entirety. 
the Pfa nstie hl Radio Company of High­
la nd Park, III., have developed a full line 
of "Pure Ind uctanccll" ra nging frolll sim­
ple and ta pped inductanco:- coils to com· 
plete variometers. couplers a nd oscilla· 
tors. All of t hc coils made by this fi rm 

' are of the self.s upporti ng type wi thout 
woodell cores and protecto:-d by a specia l 
non-capacita t ive varnish of great me­
cha nical strength. So far as my tests 
ha \'e gone on this apparatus, and I have 
tried out the devices in a number o f cir­
cuits. the coils show an improvement 
of frolll 10 to 40 per cent in tho:- sensit ivi ty 
a nd signa l §trenglh over the common 
single laycr tube wound coi ls. They 
tunc Illu ch sharper a nd tho:- re is less loss 
due to capacitance between tu rns. 

RADIO AGE SUBSCRIPTION BLANK 
R ad io Age, In c., 

500 North Dearborn Gt: eet, 
Ch ica go 

0.'-, ..... oo~ ... .. bouI. ttoo I ... nAO IOAOE. , •• M~I .. ot>ll.B .... r. I ....... ,..,. _ •• .-1>11 , ... ' _. _ .. t .... 1oIo.b I __ U.6O. 

N.m~~_ .. _. _ _____________________________ _ 

S •• &rl Add.t •• ''-_ ___________________________ _ 

._--_ .. _-- _ .. _ ... ----_._-_._---
O It lIAOIOAOfl lOt """..-a. U<lIIADlO AGE ANN UAL on d.lrod III 0_1&1 

<,- ~ .... 
80ad ... h. ",,0_ <o4'<Ior '" ob .. ~. 

.,1 .. 01 1:u.o ..... , 

The advantagesof the disc windingsare 
particularly in l'\>idenre in the Pfan· 
stiehly coul>le rs and variometers where 
t " '0 of the discs are magne ticallY coupled 
by placing them face to face wit h about 
one·quarte r inch between the t wo coils. 
As the coil s a re only aOOUI one-quarter 
inch thick. a ll t urns o f wire a re included 
in the mutua l field s, which is not the case 
wil h tubula r or honeycomb coi ls where 
the far t urns of one coil may be removed 
seve ral inches from t he coil to which it is 
ind uctively cou plo:-d . 
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BUYERS' 
SERVICE 

What do you want to purchase in the radio line? Let the staff of RADIO AGE save you time and money by sending in 
the coupon below. Look over the index for the articles you desire. T hen en ter the number of the article you would like t o 
know more about in the spaces provided in the coupon. 

RADIO AGE will write your letters and guide you in making careful selections by sending your name only to s uch organi· 
zations whose merchandise has been found reliable through tests in RADIO AGE INSTITUTE or from other authoritative 
information in our pOssession. 

A. 66 Conden ....... ve rnicr 
1 "A." Batteriu 67 Conta ct pOints 
2 Aerial protector. 60 ContaclI, s ilver 
3 Aerial !n. ulalora 69 CDnlacl~, plalinum 
4 Ae ria l, 70 Contacts. switcb 
5 Aerlal l , loop 7 1 Cord tips 
6 Aeriail . patent 72 Cords, for hea d U ti 
1 Aerlab. socket plu, 13 Couplera, loose 
8 Amplifiers 74 Coupler .. molded 
9 Amplifying unit, 75 Couplers, vario 

10 Ammeters 76 Cove .... baltery 
B 77 Crystal alloy 

11 "B" batteries 
78 Cryala l holden 
79 Crystals, rou i'h 

voll. 80 Cry. tal s , mi"",ral 12 Balle rle. (slate 
age) 
Battrlu . dry cell 
Balterle ... torare 
Banery d.urer. 
Battery chemical. 
Ba llery cUps 

" ,. 
" " " .. 
" ,. 
" " " ~ 
" 
" " 
" 

" " 

Battery handle. 
B a llery holde n 
Balle ry palnt 
Battery plain 
Battery .ubsll tu, .. 
Bne l. 
Blndln,: pol l . 
Blndln,: po.lf. compo.­
.oitlc>n 
B indln. po.ls , initiale d 
BlndlnJ' p ost a, Inl u, 
lat ed 
Bindln r pOU. , nickel. 

,,:!~ 
Boxes. b a llery 
Boxe.. J'roWldln. 
Brid!:es, whe lts tono 
Broa dca. tln,: e quip' 
ment 
BUlhln,:_ 
a •• zzer. 

C 
36 Cabl"",t, 
37 CabJnels, battery 
38 Cablnels, loud apeake. 
39 Oo.rbon., ba ttuy 
~o Ca l whis ker . 
~I Code practiH " 

61 Crysta l. , synthetic 
82 ~y.lah, Wlmounted 
a3 Crystal . , mOWlted 

M 

" M 

" .. 
" .. 
" " " " " " " .. 00 

'" '" 
'" '" ,~ 
,~ 

'" '" ". 
'" '" ,n 

o 
Decrometer 
D .... k . ..... dio 
Detector unlto 
DetectorS, cry",al 
DeteclorS, fixed cry. tal 
Dial adjustHs 
Dials, compos ition 
Dla b, bard rubber 
Dlal l , rbeo.tat 
Dial .. m etal 
Dials , verni e. 
Dia ls with knob. 
Dials with knobl ".,. 
Display nands 
DrUb, electric 
Dry cell. 
Dynamoton 

E 
Earth , roWlds 
Electrolyte 
Emble nu 
Enamels, battery 
Enamels, m e lal 
En . ravlnr 
En l ravinf machine. 
End s tops 
Eyeleu 
EI<perimental work 

F 
42 COils 112 Flbn 
43 Coils . choke iud 

. heet, vulcan. 

44 Coil .. couplin r 113 Fille r reactora 
45 Coils, duo.late ral 114 Flxlu ... 
46 Coil., rdter 115 Fuse cut oull 
~7 Coil s , ,rid 116 Fu ...... lube 
48 Calls. honeycomb 
49 Colis, Inducta nce G 
50 Coli ... RelnartE 117 Cener a l ors, hi,h f ..... 

~ ~:~!: ~~~~~er I I II ~~:c~hopp~"" rotary 
53 Compounds, batt~ry 119 Grid leal< holde ... 

...,a llnf 120 Grid, t .... n . mittint 
54 Compounds, imp~,. leaks 

naUnl 121 Grid leak. 
55 Conden...,r parh 122 Grid lu ks. lube 
56 CondenHr pla tes 123 GrId leak . , vari a bla 
57 Canden.e ... air 124 Crind~r .. ele ctric 
58 Condensen, anlenna 125 GroWld cl a mps 

coup lin , 126 Gt<>und rods 
59 CondenHra, by·pu. H 
60 Condensers, couplin r 127 Handle., s witch 
6 1 CondenHrl , fiJter 128 Hardware. cabinet 
62 Conden .... r., filed (pOl. 129 Head bands 

per, , rid or phone) 130 Head phones 
63 Conden ..... , va rbbl. 131 H ead HII 

I rld 132 H oneycomb co il adapl. 
64 Conde ... e.. . vari a ble e ... 

mica 133 Hoak ups 
65 Condensers, vari a ble 134 Hornl, cDmpo"l;on 

r_"~'~'~ _________ l lS HOlm .. f.bre 

RADIO AGE BUYERS' SERVICE, 
500 N. Dearborn St .. Chicaf o, III. 
Gelltltmen : 

,~ 

'" ,~ 

'" ,~ 

'" '" '" ,« 
'" ". 
'" '" , .. .. , 
'" '" '" '" ". 

Horn .. m ache 
Horns, m e tal 
Horno, wooden 
Hydrome ter Iy rinrea 
Hydromc:leu , 
Indicaton, pola rity 
Inductances. C, W, 
Instrumenl bnck<!U 
Insula tion , molde d 
Insula lion m a terial 
Ins ulato .. , u rlal 
I"" .. lators. composition 
Insulato . .. fib..., 
Inlulatou, hlgb vol. 
tace 
Ins ula tor .. c10lh 
In s ulato .. , I la ,.. 
Ins ul a tors, hard rubbe r 
ln l ulators, porcelain 
Inve ntions deve loped 
lronl . solderin r 

J 
US Jack l aga 
156 J acks 
157 Fi lament cont rol 
158 Jara, battery 

'" '" '" 

K 
Ke ya, t ... nomillin , 
Knob. 
Knock.do","" pan e I 
uni ts 

L 
162 Laboratories . l e stln , 
163 I...cver, . witch 
164 Ll , hlnin l arresters 
165 I..oosecouplers 
166 Loud apeakers 
167 Loud op eale ... unl .. 
168 Lucs, battery 
169 LUll', terminal 

'" '" '" on 
'" '" '" on 
no 

'" , .. 
'" ", 
'" ,M 
,~ 

'" '" 'M 
'" 
'" .. , 
'" 
'" ,,. 
'" .. , 

M 
r."' c neta 
M.,netizers 
Mailinr lills 
Mus.,rin!l' 1",lrument. 
Merohmeten 
M~t e r~ , A. C. 
Mele .. , D. C, 
Mica 
Mica s hee to 
MilUammete rs 
Min erals 
Molded Insula tion 
Molds • 
Molybdenum 
MounUn , .. coli 
MounUnrs. conde ... er 
leak 
Mountin , .. 
Mounlln,s, 
Mounling .. 
coi l 

0"' 
!l'rid leak 
boneycomb 

Mounlln l " induCla nce 
s witch 

N 
N a m e p lales 
Neutrodyne set 
Nut. 

o 
Ohm .. t"," 
Oscillators 

p 
e"U;"I' .. , Pa nel 

drllJin, 
Panels , 
drilled 

drilled a nd un. 

197 P anels, 
198 Panel., 
199 P a nels, 
200 Parta 

engra v ed 
,,~ 

hard rubber 

201 Pal te, solderln , 
2(12 Palent a ttorne ys 
203 Phone con ne ct..,.s, mul. 

tip le 
204 PhonoJ'raph adapt ..... 
205 Plalu , lIa me 
206 Piatea. c .... den ... r 
207 Plu,s, eoll 
208 Plugs. tel eph one 
209 Pointe... dia l 

'" '" '" '" 
'" '" '" '" " . 
'" '" '" '" u, 
U. u, 

'" 
'" '" '" ,~ 
'" m 

knob 
Polu , a~ri.o. l 
Potent;ome le .. 
Pre .. e .. moldln , 
Punchin r machine. 

R 

'"' 

Reinarlz .e l parts 
Re len . rallve sel part. 
Re«iver u p . 
Recllfie .. , battery 
Ru il l ance leak s 
Ru l. tance unlta 
Rhe os t a t bas", 
Rheoslat strips 
Rheost a tl, automatic 
Rheootall, b attery 
Rheoltata, dial 
Rh~o:o tals. fiJ a menl 
Rh ..... t a ll . pot<tntlo. 
meie r 
Rheo. lall , power 
Rheo.hts, ve rni er 
Rod •• , r ound 
Rods, brass 
Rod .. r.bre 
Roton 

S 
Scraperl, wire 
Screw driver. 
Screws 
Screw machine 
uct~ 

Scbools. radio 

prod. 

237 Se ts, recelvin,-cab. 
ine l 

236 Se ts. recelvln i'"'"""'<'ry. ' , .. 
239 Set., receivlnr-lmock. 

'O~ 
240 Set a, rec:eivln,-Neu. 

trodyne 
241 Se l~. receiving_port. 

abl~ 
242 Sets, recelvlnf-radio 

f",quency 
243 Set • • recelvlni'-r eflu 
244 Sets. rece ivin r -rellen­

erative 
245 Sell, receiving_Rein. 

.. u 
246 Se ll. receivin l _ sec . 

tio nal 
247 Sets, recelvinl-short 

'" 
'" ,~ 
'" '" m ,,. 
m 

wa ve 
Se l • . rece;vinl-Iuper­
regen e rative 
Seto. trans,nhtlnC 
Slate 
Shellac 
Slide ... 
Socke l . dapte .. 
Sockell. V . T .-compo­
l illon 
Socke t s, V. T ._hard 
rubber 

Please see that I a m l upplied with buylnlt s pec ification s and prlcu on the ar!icleR num~r~d herewith: 

(It you are enga;ed In t he ..... d!o Indus t.y. pl~a.<t che~k 
~ Denier L Jobber 

one of these Iqu r. res ), o Mfg .. .' Rep. D Manuf~cturcr 

258 Sock~ t., 
257 Socke l .. 

lain 
Solder '" '" 

V . T.-metal 
V. T.-pOrce. 

Soldering iro..... elec. 
trie 

260 Soldering paste 
261 Solder flu l< 
262 Solder salll 
263 Solder so lutlon 
264 SoI . n oid 
265 Spa,heUI tublnf 
266 Spark coil s 
267 Spark lap s 
268 Spa .... ,aP .. quenchinJ' 
269 S t a mpint s 
270 S l a tO rs 
271 Stop points 
272 Swilch anna 
273 Switch leve rs 
274 Swi lc h poln tt 
275 Switch stop, 
276 Switches. ae ria l 
277 Switch .... , b allery 
278 Switch.,.. fii lament 
279 Swi tches, , round 
280 Swl lches. inductarn:e 
28t Swi l ches. p a nel 
282 S wilche l . s in r le and 

dou.bl e throw 

'" 'M m 

'" '" ,.. 
'" '" " .. ~, 

". 
", 

"'" 
'" '" '''' 
,M 

'" '" ~, 

,~ 

~, 

'" '" '" 
'" ". 
:J1 S 

'" '" ". 

T 
Tape, InsulallnJ' 
Tinfoil 
Tip .. cord 
Tone wh .... l . 
Towen, aerial 
Transforme.... a u d I 0 
f",qu~ncy 

Translorm~rs, filam ent 
Tran. formers, m<>nd a · 
tion 
Trl n . lonnerS, power 
Transformers , pu s h· 
pull 

radio Tra nsformers, 
freq .. enc y 
Transformers, v a ria ble 
TransmiU~ ra 
Tube.. vacuum_a · 

""' Tube .. vacuum-tw<> 
element 
Tubes, vacuum-threo 
e lemeat 
Tuners 

v 
V"rlOCOUplerS, 
rubber 

hard 

V.rlocouplers, m<>lded 
Va rioc;ouplers, wooden 
V.riometers. h a rd rub · 

t~rrlom et eTl. mold od 
Varlomete .. , wood e ll 
Varnish, Ins ul a tln, 
VoltmelerS 

W 
Waohe .. 
W ue m elen 
W ave trapd 
W I..." ae ria l 
Wi...,. braided a lld 
U<anded 
WI"" cop""r 
WI"" ins ul ated 
Wire, Llh 
Wire ma,ne t 
Wire. pla tinum 
Wi"" tunllllen 

~·ir'" ( [f Identified wHh ll.adio indus tryJ ___ ......... _ ...... ·· ........ ·~ .... _ .... _ ........ , ....... M.··_· .. · · .. ·_ .. ·· ·_ .. _, ............. _ ..... _ ..... _. __ ....... _ ....... -.. .. 

My Occupalion ...... . " ..... ........ ............................... _ .... .......... ............ . My Name ... ~ ...... _ . . ... _ ... _ ... ..... _ . .. ....... _ . ........ _ ............ ... -_ ..... __ .. 
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DEVICES 
d ispb.yina t hi s $£a l 
h aw Men t ested 
and appc-oved by 
th., R ADIO ACE 
I NSTITUTE. Look 
for Ihe sea l. II is 
your 1r\I ..... ",ec of 
,ood .p~Utua.. 

Th" .WUatU5 iUU$-­
t r a t e d a nd d«­
crlbed M ia ... hno: 
su «eufully p . .. ed 
oW' l eon for 1'oI~ 

vonbe.-, I'tZ4. 

American 
Bran d 

Con densers 

Test. No. 14. VARIABLE ca-sOENSER. 
Manufaclurfll by the Armfiean l3.,.nd eo.oo ... "on 
o f 8 West P ark St. Newark N J. Embod,u a 
new do .. In nmicr <:Ontrol o ( t hC plateL Ma:hanic:al 
corutrutlion 01 the conden_ J$ vu)' acad. In­
.... 13""& material $0 pla«d w,lh . oos pte:t 10 cleet~ 
. M if: r .. kI 'hM k>s&<s arc ... a minomum. A worm 
d ri"" gear 0YKan havlflll .. r:x io 01 100 10 I la ~ 
played. t h i. a ,,..n,<eemmt ....... ,1'1" the .. ntire kt 0( 
plalU. Plate cncb r",,:shed In .. ....,., wa,y 10 cut 

clown 'lI<ho frequency lola.. H.s .. \ow rero c .... 
poeily, n.e phux ~ difl..,..,nc4: 01 ,his eon. 
Ik""" is I~ than 20" and the in.sul:d.MIn r~ .. :on<:e 
is b ohrn$LI: _ ,,,,,"ely I,OOOc ycics. Fumooheci 
with (1t with::lut lhe worm ~ar vernitt dro"". 
T05tet\ and .~ bv RADIO ACE I" .. i'ute. 

P( anstiehl Silencer 

TUl No. IS . WJ\VE TRAP. Knoo.n., the 
?fan>!.i ... 1 S,lencer. made bv the ?fnn'lIChl Radio 
Canpany o f Hod"ol~ ""fli.. III. ThO$ tr~p Is Ill> 
indu<:tiveLy .:ourok'd abIorpt_ cifeo.'t whoch c.an 
Ix uotd o n ~ t ype of rcriYer • .., . n inceffefft"OCe 
",,"ventor. T he un" IS C<lnn«tnl in the antcnNI 
I~ of t he retC. vln. ~l$tem a nd is t u ned to the un­
"'IOMnl .... ion. TIle, ......... antcd sljp\al O$..bootbed 
..... diss.protcd In thIS cil'Cl,lot. and any Olher ffc­
~ucncy nqy Ix tuned 10 ... .. ""'- Intcffcrenec.. 
Tcot'" and otppfOv", by dw. n.A DIO ACE 1n>l.I.uu. 

MarIe Audi o 
Transformer 

T est No. 10. AUDIO FREQl[ENCY "TRANS­
FORMER. M ack by t he M . fic Enginccrir\R C0m­
pany of Omngo:. N. ) . T wo f~lI(* ... ·CfC . ul:mittcd 
for tf:!Sl. both trarulormcn ''''''''''''11 up very "", II 
under rlg,d ob5<r Vg, ,,,,, I r... ind,nll ""'..., c0n­
ven iently locau:d .0 f""Jll t".. Coonnt'Ct lon.. Both 
typo cncaxd In "dunlble hard rubber shield ..... 11 
r.n,~. T ested and approved by t he RAD IO 
AGE In" j,ute . 

Radio Age Institute 
Manufacturers' Testing Service 

M E;\1BERS o( the s toorf o f RADIO AGE w ill be ple •• ed to t est d .... lces 
. nd m aterl.ls fo.- . adio m . nufacturers .... ith thE objECt of dct ... _ 

minina th eir Efficiency .nd worth. All .ppa .... tus whid! mft'ts .... ith 
thE .pprov.1 of v. rious tesu imposed by mhnbers o f the tEchnical 
sta ff o f RAD IO ACE wlU Ix ..... ard ... Qur cn~en • • nd support. 
. nd th .. seoo l shown to thE Idt .. ill be (urni. h"" f re<!: of ch.rll;C by 
RAD IO ACE, Indlcatlna that the appa .... ""s 8ul;rniU", fulfills ~~u;~e_ 
menu of ,ODd d ell .... e lectrically .nd m .,.,han;caUy, It will be • 
pleoos ...... e to t u t out ""'t .... lals tha t . n m.r k ..... d. w ithout Ch."E. 
Materi.ls fDr tQ t i ... shou ld Ix .... nt to 

RADIO AGE INSTITUTE 
504 N. Dearborn St reet, Chicago, Ill. 

T est No 11. FIXED GRID LEAK. M IICk 
.... the Durham & Company. I"" .. 19.10 Market St. 
Ph,ladelphia, Pa . Th.s " "d leak is o f the type 
us,rtS the syst~m o f blow,,,!! 8 rcs<.r. .... t mcutl on 
the inner wail o f a g lass tubonjl. .nd C<>r'\OtC,in" 
m<:tal end thcf ttO. Thl:l con.lfUCtk:o't IlS$UfU po.­
fcc t con,act. und pr .... cn..., ch:mg&$ in , ,",btance. 11 
perf.,;:! . e<lso..ancc. conductivity. and nol.de» opera­
t,on. Made In t ....... ty-ci{;tlt SIzes . o""" nll; from moo 
Ilhrns to 10 mefl'DhfM. T eatcd a nd a""lOved b y 
RAD IO AGE Instit ... te. 

Durham G rid Leak 

T est No. 18. RADIO FUSE. Made by Uw. 
~ Fusc Manufacturina Company. Otiiw>cd 
t o prOlOCl t he f,lament ejl'Cl,l't o f . oidtO rtO;c,vtf1 
ftom owrloed, and .hon ci..: ... , ... The ru.e is 10 
des&gn<d that ,t ..... 11 bum out .f • Current o f ..... r 
140 nuUiampO rcs Is ~ throull.h thc circuit . 
Tho fusc 1:1 made .~' 1'lII an clement 01 vuy 
fine fu sc "'ire stretcf>cd bet"'"" t WO mct.aI terminal, 
and cov .... ed ... ith a >mall ot1a" JIIobe to make pO" 
fotmanee uni form .... "h .. r fu-. The fuse is In­
""",cd ontO a _all clip .rra""""""'t. Uw. end of 
the eli"" bcinjl used as ookkro .. luK>' ., well as fWo<: 
hokIcn, T t $«:d and alVO"«i by RADIO AGE 
In>l.i.u.e. Sokl b y ,he 00;';830 F use Mfg. Co,. 
Lallin and Uth Sts . O>ic~ Ill. 

R adio T ube Fuse 

T.,., No. 19. 'TUNI NG UNIT, kmwn as the 
Ambwador Coil. Madt by tnc i\mbt.sador 
Salt.1o Company 01 New Yook. The unit is ....,11 
made with 'he Int .... '_ of kttping down ~ to 
a m,n ....... m. All cools ........... nd ... ,th h,gh r_ 
~:L cable L.ucndraht; to kttp wire ...... :Ilante 
...... -I"he tuner has no other a..e:s .n the form of 
!~ or other devtce$ to chan!Io: the cooupl ..... ~io, 
n.c primary is o f the apcr"""oc d~ on ( ... ed 
"'Iat ..... '0 the ....:on:I .. ry ","" . nd the t ickk. is 
.....,..nd on a rowr bru t ... h~" IS 10 d~ to le.st 
.1I«t the tUnttlfl; o f ,he ~ary c,rcult, Tnl. 
un,t i. an ucdk .... t one for moot any c:on~ioruoI 
cot"CU" uslnll tockler coil f«db;ock , T .... cd and 
ap~ b y the RADIO AGE In>tiwte. 

Ambassador Coil 

Bakeli te 
In sulating 
Ma t erial 

T est No. 20. INSULATING COl"IPOUND. 
Known 'IS B3kelite. Made by the Bakelite Cor­
P9"ation of 141 Park Avenue, New York. N . Y. 
Th,. In.su IQtl nll oam,pound i. m tthanicallY >trona. 
doc.s not chip and i. impervious to moisture. 
It doc.s not ao:qulre Uw. lrridescmt bluish IlllO:e so 
cornman to Ollie. insulatl,. compounds of poor 
quaii.y. Used in the manufact .... e 01 hund.ed. or 
roid,o """3n<C!. Tesud and approved by RADIO 
AGE frisutut •. 

K,. n't-'"o Signal 
Test No. 21. FILAMEl'fT CIRCUIT PRO­

TEC nVE DEVICE kroown as the K.nt-Bio 
Sw" ch Of B,nd.ng l"oot S'gnal. Ma .... f""tu.ed by 
.he C1tnio Kramer Co , Inc .• of New York City. 
N . Y. ThIS dcvice: embod ,es the Idea o f u.i!\ll a 
. m oll .llInnJ Ioll;ht sim,lar ,0 t ha, of a $Wttchboard 
whoch hd"o "" u p ,rnmediattly if the {,lament cl",uit 
is short-c,rcu,ted w,.h a h ca"l' ovcrlood. Made 
in (wosty lu. one 'he Kant 010 Uind,nll Ptm. ",hich 
h .. the uny bulb iru.od .. o f the caP. and t he K IfIto. 
010 Switch whICh h .. the S1J1na1 light imbedded in 
(he switch knob protrud,n'l.From the pando Tested 
and • .,..,. oved by the R ADIO AGE Instit ... te. 

Flint 
Audio 

Trans(or · 

m" 

T est No. lZ AU DIO FREQUENCY TRANS. 
FORMER . Ma.:Ic by the: FI"" Rad IO OJrnoanv 
of I~ W ........ Avenue. Ch~o. II hnois.. 1-1.., a lAm,,,,,,,,,, ~ mUd I(OOd . iI,con steel, with the 
d n.lg n 0i0 elfee.cd as '0 ,n •• " .. an even d .. t r'l::oJ"on 
of nUl< t hrou,<thou, ,he cn,,~ {.dd. Col .. ...,.,nd 
w.t h No. 40 enameled topper wi.e, the layQ'S be,ng 
well ,n. ulated. S/"cldoo on a bl3Ck """"",,led metal 
C.K with n~klcd l<ommj"{tS. Th. ratio of the 
transforme r Is 4 .0 1. l3ach t ransformer i. In­
d,vid uoJLy tested on broadcast . ilUlal. bef"", .h-'~ 
m."". T ested and Approved b y RADIO AGE 
Institute . 



ITH 
-it tunes 

Super­
Zen ith 
VII 

through everything 

for people who take pride in their homes 
ONE glance at the new Super-Zenith and you are instantly 

impressed w ith the sheer artistry of its design, the excel­
lence of its craftsmanship, the superb beauty of its finish ­
you know that wit hin its case is a receiving set capable of 
the most extraordinary perform ance- a receiv ing set entitled 
to the place of distinction in the finest home. 

Radio enthusiasts': Note that the new Super-Zenith is NOT 
regenerative. It is a s ix-tube set in four different models 
ranging from $230 to $550, with a new, un ique and rea lly 
different patented circuit controlled exclusively by the Zenith 
Radio Corporation. Amplificat ion is always at a m aximum 
in each stage for any wave-length. The S uper. Zenith line 
is not a ffected by moisture. For the first time, you have 
here a set that -

l-lUnes through e verything and se lects the station you really want. 
2 - requires o nly two hands-not three- to operate . 
3 - brings in eaeh station ~t only one point on the dial. 
4 -affords such mathematical precision and s implici ty that you can 

run over the enti re dial in 1M minutes and pick up mor e stations 
with g rea te r c la rity and vo lume th an any other set on the marke t. 
Direct comparisons in vited. 

Write for the name of the nearest dealer from whom you 
can obtain a demonstration of this outstanding marvel of the 
radio world. 

V eaICY$ alld Jobbers: \ Vrite or .vire for OUT cxehlSille terri torial franchise. 

Zenith Radio Corporation 
E" .. ~r" Of1ic~: E~..., .. Ii ...., O~s: 

1269 Broadway, N ew York 332 South M ichigan Ave., CHICAGO 
2ENITH -th e exclusive ch oice of M. eMill an for hi. N.,rtb p.,le u pe<! i.ion 

_H.,ld~ • .,(,h" lkte,,"~d. Rc.:o,d 

Super-Zenith VII (Not r uenerative}-6 
tubu-~ nnlru t uned 

frequency amplifieaticn-de' ec to r a nd 3 I tageR audio 
f.eQuency a m p!ifka\!on. [nstalled In " beau\lluU)' fin­
ished cabinet o f lolid mahOll"any - 4<l U In ches [o nll". 16~ 
i nchu wide. 10,", inches hllrh. Door pan~l s i nlai d. 
Sia nt inll" pane l of shee t bronze, mahOll"ony finish , with 
scales nnd i ndicalo rs In me t alll c rell ef. Gold p la t ed 
pointe'., t o p revent tarnish. eompar lm~nls a l ei l he r 
end fo. dry b a tt eries. Ca n be opera l ed on eit he r wet 0. 
d ry batteri es . Either ins ide o r oUlOid e nn - $230 
t en"". Price (udu.ive oftu bes and battules l 

S .Ze ' th VIII S ame as \,11 e" cept­uper nl buill wit h moh Ollany 
l el\"ll or well_propo rti oned a ppr oprla le d eollfn . con~et1 _ 

Inlf model In to conlole type. $250 
Price (ueluslve of t ubes and balterlu). .. _ .... 

Super .. Zenith IX Same as VII except :-bu Ut 
wlIh legs and a d di ti ona l 

tom parlments con t a inln" bunt · ln Zenith loud speaker 
on I lle one s ide a nd I!"enetou. sto r .. ~ batte ry Ipace on 
Ihe ot h e.. $300 
Price (n elu . ive o f l ubes a nd batlerfes) ........ . 

S P r Ze ' tIl X Con tain s IWO new feal u'e" 
U e .. Dl s u \>Crsed,nr all , ecelvers. 

IA-Built'in, Paten l ed, Sup.,.,.-Z~mth D uo· Loud SpC3k. 
ers, (ha . m o nical l y "yncll ,on,.ed lI"i~ sJ>ukers and 
h or ns ) desic:ned 10 reproduce bo.h hill"h and lo w p itch 
ton"" Olherwise impossible w ith .Inlfle·"n! t speakers . 
2nd - Zenith Ba"ery Ehmlnato r. di s tinctly a Zenith 
ach ievement. Requi res n o A Or B bauer;"" $ 
or cha r !!er. P rice (exe1usive of tube. ) .. _.. . 550 

Zeni th Radio Corporation 
Dep •. l ie 
332 South Mich igan Avenue. C hic .. go. Illino is 

Gen tlemen: Please send me tllustrated hteratu,e ~iv· 
In" fun dct a ils ofthe Su\>Cr·Zen lth . 

N ame ........ H .. _ •••• HH ........... _._ ........... . 

Address_ ..... .......... _ .. 
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Radio R eceiver 

T o combine the two Illost desi r able thin gs in r odio- d is· 
tont, dent rece pt ion at t he l owest possi b l e p ri ce- t h e r e 
is only on e rccc: vcr (or you. T h il l iS:l C rosley. 

During the past t welve m o nt h s Cr osley m nd eo n d sol d Inot c 
seU than any manufacturer i n t he world, we b elieve. Th is is 
self-evident proof of Cr osley Quol ' ty nnd C r osley P er fo rmance. 
F r o m the one-tube Arm str o n g R ege n e ra t ive R ece i ver Crosley 
50 a t S 14.50, th e lowest p r iced regener a t i ve s et o n the m a rke t , 
to the three-tube Armst r o n g R egenerat ive n n d R efl ex Tritelyn 
Regular at $&5-in spedal mahogany cabine t $7S- C roslcy 
RCl'c ivers, cdeh in its own class. :Inur e you a s good o r bette r 
reception thon any other instrume n t of t h e sa m e nUln ber of 
tubes. At the sallle tilne they a r c t he l east expensive setS 
ever offered to the public. 
The Trirdyn Ret;l.lnr h as especia ll y con le through t he sum~ 
mer with flyingcoJor s . The combin a ti o n of o n e s l agtOr tUlled 
radio frequency , w ith regen e rat ive d etector n nd r e fl exed a m~ 
p lifleation, h ns proven bey o n d a d oubt t h a t t h e fea t u res o f 
scl ec t;vity. volume and calC of oper atio n c a n b e o bt n illed 
with th~ee tubes better th ll ll h ere t ofor e h as been possibl e 
with fIVe tubes. We believe no o ther receiver CQ.nbines t h ese 
feat ures so well inco rpornr c d in the Trord y n . 

fkfor~ You Buy· Compa, ,, You. Cho""c WilIlk • Crooky 
I'"or Sal" By Good D.a len Ev~ryw""rc 

C,,, I< H.r ~''''Ii, H.(ui,",rf "" I,u~·,d uJ" ,\,,,,<1,,,,,( U. S. /'""., 1.II J.1I1 
P, urs II ...., 0/ Ih R«b" .,Id 1iJ'.~ 
IV",,, For Compte'. C.''''/o~ 

THE CROSLEY RADIO CORPORATION 
Powcl C,M"'Y. Jr .. Pr".i<.Icn t 

1/63 Alfre d Street Cincinnat i, O. 
Cro'/.y (), ~. ud 0' .. 0'" 1J<"",d"u" ~r Slauo~ 11"1.11' 

Crosley 
H ead Phones 
Ik,,~.-co,t L.c,.., 

$3-75 
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This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


