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Super-Zenith IX
the ideal radio set 
For the fine home, 
built-in loud
speaker; batteries 
concealed and out 
of the way. 

Only the Best is "Good Enough"-
The difference between a radio set that "works" -even one 
that "works well"-and Zenith, is the difference between 
always longing for "something better" and the supreme 
pleasure of owning the best that money can buy. 
True, Zenith costs a bit more, but evening after evening, 
month after month, year in and year out, you will thank 
your lucky stars that you paid that trifling difference and 
made sure of the best in radio results. i;! 

-Tuning, for instance, so simple that with two dials only 
you can bring in every important station on the air clearly 
and in ample volume. Powerful locals may be on full blast. 
yet you tune straight through at will, get distant stations. 
-More stations in a given length of time than with 
any other make. Direct comparisons invited. 
The proof that Zenith is the set you want is yours for the asking. 
Only selected dealers who are prepared to give service handle .
Zenith. Ask your nearest Zenith dealer for a demonstration. 
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.=;£'!!!!"~ -Coste.· ] lore -vltt lJoes Mere 
. _~~~ ~T~!!ct- ADIO 'r!;! rll . 

ZENITH RADIO CORPORA nON 
332 South Michigan Avenue, Chicago 

ZENITH - the exclusive choiCe ~f MacMillan for his Norm Polar E" .. pedidon 

:(. T est ed and Approved b y RADIO AGE :(. 

The complete Zenith line ranges in 
price from $100 to $475. 
With either Zenith 3R or Zenith 4R. sat
isfactory reception over di stances of 
2,000 to 3,000 miles is readily aCCom
plished, using "ny ordin"ry loud 
$"e"ker. Models 3R a nd 4R licensed un
der Armstrong U . S. Pat. No. 1,113,149. 
They are NON-RADIATING. 

Zenith 4R • - $100 
Zenith 3R • - $175 

The new Super-Zenith is a six-tube set 
with a new, unique, and really different 
patented circuit, controlled exclusively 
by the Zenith Radio Corporation. 1t is 
NOT regenerative. 
SUPER· ZENITH VII-Six tubeS-2 
sta ges tuned frequencY amplification
detector and 3 stages audio frequency 
amplification. lnstalled in a beautifully 
finished c abinet of solid mahollany-
44% inches long, 16~{ inches wide , lOY. 
inches high. Compartments at either 
end for dry batteries. Price (ex- $240 
elusive of tubes and batteries) 
SUPER.ZENITH VIlI- Same as VlI ex
cePt-console type. Price (ex- $260 
elusive oftubes and batteries) 
SUPER. ZENITH IX - Console model 
with additional compartments contain
;ngbuilt-in Zenith loud speaker and gen
erous stora ge b a ttery space. Price (ex
clu~ive of tubes and bat- $355 
terles) • . . . • • . • • • 
SUPER·ZENITH X-Contains built - in , 
patented,Super-Zenith Duo-Loud Speak
ers (harmonically synchroni zed twin 
speakers and horns), designed to repro
duce both high and 10"" pitch tones 
othen.vise impossible with single-unit 
speakers. Price (e" e1usive of $475 
tubes and batteries) • • .. . •. 

All Prices F. O. B. Factory . 
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Zenith IX 

r-;ENITH RADIO CORP~~;--' 
I D~~ I 

332 S- Michigan Ave .. Chicago, III. 

I Gentlemen : Please s end me illustrated liter- I 
atuce about Zenith radio . 

I I I Name ---- ------------ --------.---.. -- I 
I Adoress.______________ , 
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Eams50 to $100 a Week 
DIO • In 

You can! Hundreds of ambi tious men are al
ready earning thousands of dollars in this won
derful new industry-you, too. can get your 
share. Mail coupon below for Free Book which 
describes fully the amazing money-making 
opportunities in Radio and tells you how YOU 
can earn from $5,000 to over $10,000 a year. 

T HE astounding growth of Radio ing from S75 to S200 a week. Merle 
has created thousands of big Wetzel of Chicago Heights, IlL, 

money opportunities. I\lillions of advanced from lineman to Radio 
dollarswerespcntd uringthe past year Engineer, increasing his salary 100% 
on Radio, and thousands of young el'en while taking our course! Em
men are needed right now to meet mett \\'elch, right after finishing 
the ever-increasing demand of work. his training, started earning S300 

Men are needed to build, sell and a month and expenses. Another 
install Radio sets- to design, test, graduate is now an operator of a 
repair----as Radio engineers and ex- broadcasting station-P\VX of Ha
ecutives----as operators at land sta- vana, Cuba-and earns S250 a 
tions and on ships traveling the month. Still another graduate, 
world over-as operators at the only 16 years old, is averaging 
hundreds of broadcasting stations. SiO a week in a Radio store. 
And these are just a few of the 
wonderful opportunities. Wonderful Opportunities 

Easy to Learn Radio at 
Home in Spare Time 

No matter if you know nothing 
about Radio now, rou can quickly 
become a Radio expert, by our 
mar\'elous new method of practical 
instruction-instruction which in
cludes all the material forbuildingthe 
latest up-to-date Radio apparatus. 

Scores of young men who have 
taken our course are already earn-

p" Y INCREASES OVER 
$100 " MONTH 

I sm a,·.raging an~here (rom 375 
to ~150 3 month more than 1 WLQ 

mftkiu.r: brlOTf' pnroHio&' with )'ou. I 
.ould not C'oD!lider 810.000 too mueh 

(Sicn.d) A. N. LO:-;G. 

DOUBLES SALARY 
t enn "or)' easily make douhle the 

amount 01 monr)' DOW" than heCof'e' I 
.nroUed with )'OU. Your count" has 
bene5.tt"d me apPTOnmo.tely 83.000 
O\'cr aDd "ho\'e ,...hat I would have 
e:lrlloo bad I not tnken it. 

T . W1~DF:R . 
Grand JUUChOD . Colo. 

Gr~rnburlt. Pa. 

fROM $15 TO $80 A WEEK 
Before I t"nrolled ,,·itb ')' OU J ~M 

mnlu.o.« S15 0. week on (\ farm . ·ow 

~ "'~ ;Qd~he f~~~k ~~W!dr!t·~~ ~~:; 
"', ./: 11 th&o brloce. Slnro Grad \l&ti.nr.- a little . r O'"f'r 0. Yf'~r 8.g'o. I hI,,'" t"arn~d alrnO!'lt 

.. ~ ~'~~bD:t ~e!:~hr.~~~ Ct~~ee.l\ ,11 

(Sicnedl GEO. A. ADA~IR 
TamaQu-". Po. . 

Hardly a week goes by without 
our receiving urgent calls for our 
graduates. "\Ve need the services 
of a competent Radio Engineer." 
"\Ve want men with executive 
ability in addition to Radio knowl
edge to become our local managers." 
"\Ve require the services of several 
resident demonstrators"-these an' 
just a few sman indications of the 
great variety of opportunities open 
to our graduates. 

Take advantage of our practical 
training and the unusual conditions 
in Radio to step into a big paying 
position in this wonderful new field. 
Radio offers you more money than 
you probably ever dreamed possible 
-fascinating, easy work-a chance 
to travel and see the world if you 
care to, or to take anyone of the 
many Radio posi t ions all around 
you at home. And Radio offers 
you a glorious future! 

The l'\ational Radio Institute is 
one of America's Pioneer Radio 
Schools-established in 191-1. Our 
course is an absolutely complete one 
which qualifies for a government 
first-class commercial license. It 
gets you bigger paying jobs in Radio. 

¥- Tested a.nd Approved by RADIO AGE ¥-

Send for 
FREE RADIO BOOK 

~arn more about this tr~meru:lous new field a nd 
its remarkable opportunitie,. Learn how l"QU can 
Quickly become a radio expert and make big money 
in Radio. 

\\'e ha ,'e jus t prepared a new 32-page booklet 
which J:ives a thorough outline of the field of Radio 
-and describes our amazing. J)mctical training in 
detail. This Free Book. " Rich Rewards in Radio:' 
will be sent to you ,,;thout the sl ightest obligation. 
Mail coupon for it now! 

For a short time we are offering a reduced rate to 
th ose who enroll a t o nce. ,\ c t promptlv a nd sa, 'e 
moneY. 

National 
Radio 
Institute 
Dept. 5~HB 
Washington, 
D. C. 

NATIONAL RADIO INSTITUTE, 
Dept. 5~HB. Washington. D. C. 

Please send me without the slilthtest obligation 
your Free Book. " Rich Re\\'ards in Radio." and full 
details of your special Free Emplo~'ment Service. 
Plea s" write plainly. 

~ame •. ____ _ . __ __ . __ __ . __ . __ __ . ________ .. ________ . ____ . __ ______ . __ , __ , __ .... 

Address. __ _____ __ . ______ __ ____________ ___ . _________________ ______ . ... _ .. 

City . ______ . __ . ___ __________ . ____ . ____ . __ . ____ . __ .... Sta te __ ._ 
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The Magazine of the Hom 

A Chat With 
the Editor 

ANY editor who attempts to 
follow the winding trail pur
sued by the Radio Corpora

tion of America cuts out a man's 
job for himself. Month after 
month and year after year the 
court records add vol uminously to 
the serious charges brought by in
dependent radio manufacturers 
against the S33,OOO,OOO Concern. 
This In addi tion to the charges 
made by the United States govern
ment through the Federal Trade 
Commission, which accuses the 
Radio Corporation of America of 
being a party to a conspiracy in 
restrain of trade. 

The latest accusation against the 
R. C. A. is made by the DeForest 
Radio Company, which has ob
tained an inj unction in the New 
jersey Courts restraining the Radio 
Corporation of America from at
tempting to steal business from the 
DeForest Corporation and filch 
scientific secrets from the De
Forest Corporation. It is alleged 
in the bill that the Radio Corpora
tion of America, to quote the New 
York Times, "introduced spies into 
its (DeForest Company's) offices 
to steal business and technical 
secrets and had sed uced DeForest 
employes into acts of treachery." 
The Radio Corporation was or
dered by the court to turn over all 
records obtained by the alleged sys
tem of espionage and warned the 
Radio Corpora tion not to destroy 
any such records, pending hearing 
of arguments to make the in
j unction permanent. 

And this IS free and glorious 
America! ' 

I t IS enough to make a good 
American blush with shame that 
such a rotten mess as this should 
reach the point where it breaks 
into news-print. We have observed 
that various big chiefs of big radio 
interests have acquired a mania 
for rough-riding the industry. They 
are riding to their own destruction 
and riding fast. 

~~#r 
Editor o( RADIO AGE: 
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;)1. 
Eaderu Standard Timff 

For re3l radio en joyment. tun. in the 
"Eveready Gr ou:>. " Broadcast th rough 
stations-
WEAF Kow ork 
WJA R Providenct' 
WEEI Boston 
WFI Philadelph ia 
WGR Buffalo 
WCAR Pittshurgh 

WEAR Cleveland 
WSAI Cincinnati 
WWJ Detroit 
weco{ Minneapolis 

St. Paul 
woe Davenport 

The Jfaga::.ille oj the lIoltr 

Evereadys have 
long-lasting power 

THE long-lasting power of Evereadys 
more than justifies their price. It is 
false economy to buy batteries that may 
be cheaper in first cost, but which are 
much shorter lived. Considering price 
and size) Evereadys are the most 
economical batteries there are, and in 
addi tion they arc most satisfactory. 
Buy Eveready " B" Batteries. To light 
the filaments of all radio dry cell tubes) 
use the famou s Eveready: Columbia 
Ignitor. 

111 anu/actured and {luarantud by 

I\ATIO~AL CARBO~ CO:\IPANY, h :c. 
Ne\ 'York an Francisco 

Can,dian S 3tional Carbon Co .• L imited. Toronto. Ontario 

¥- Tested and Approlled bll RADIO AGE ¥-

J 
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R\ flIO CORPORATION of America sent one of 
its patent attorneys all the way from N ew York 
to Io\\'a Cit y , Iowa, to take the deposi tion of a 

Woman who formerl,' was a newsdealer in that city. The 
testimony was wanted by. the Radioorporation for the 
purpose of conyincing the Patent Office in \Vashington 
that this magazine was injuring the business of "\Vire
less Age" by continuing to use the title " Radio Age" . 
The " \Vireless Age" is owned and controlled b y the 
Radio Corporation of America. 

This magazine was represented at the Iowa ,ity 
proceeding-s, :\Iay .t. \Ve are going to tell what took 
place down there in Iowa so that those who haye paid 
good ~one, for stock in the Radio orporation of 
America may know how the Broadway radio patriots 
spend their time and money . " 7e think radio manu
facturers, dealers and the radio public gen rally will 
be interested, also. . 

:vIrs. C. :\lerton Sulser, of IO\\'a Cit , , in June of last 
year was a wholesale news agent in Iowa City. She 
received a telegram from "\rireless Age" asking her to 
undertake the sale of that magazine. :\'Irs. Sulser did 
not then, and apparently does not now, know much 
about radio publications. In spite of the fact that the 
telegram from the " \\Tireless Age" carried a :'\e\\' York 
date line, :\lrs. Suls('r on Jun 2.t sent a telegram to 
"Radio Age" in Chicago ordering twenty copies of this 
magazine monthly . This magazine promptly . replied 
that it alreadv had a wholesale distributor in Iowa 
Cit\' and then:fore, could not sen'e her. On the "saine 
da)~ ~Irs . Sulser receiyed this letter from "Radio Age" 
she recei,'ed a letter from "\Yireless Age" supplement
ing the telegram which had solicited her s~n'ices as ~ 
wholesale agent. l\Irs. ulser waited until July 18 of 
that year and then wrote a letter to ""Tireless .--\ge" 
+elling them she had made a mistake and had sent a 
telegram to "Radio .\ge" instead of to "\\'ireless .--\ge." 

Oh joy! Oh Paine's Fireworks! ,,'hoopla! Here \yas 
the eyidence at last. "Radio Age" had turned down an 
order from a \\'oman who though t she was ordering 
something else but was nClt quite sure which or \"hat. 
Therefore "Radio Age" ,,'as injuring the business of 
"\\'ireless Age:" Off to Iowa City with lawyers and 
depositions and everything. Let the welkin ring and 
the streets grow dark with mystery and let the Patent 
Office in Washington hold its breath. Let the cashiers 
dig down for tra\'eling expenses and busy men leave 
their work. 

Yes, the president of Radio Age, Inc. was present to 
hear the deposition taken. It may be that some other 
woman in Portland, are., Portland, :;\le .. . -\marillo, 
Tex., Birmingham, Ala., Pasa<iena, Cal., Skunk\'illIe, 
Miss., or Timbuctoo, down near King Tut's tomb, rna" 
have made a mistake in ordering magazines and picked 
as her firs t choice an independent publication instead 
of one owned and controlled by the Radio Corporation 
of Am rica, which admits it entered the radio game 
from patriotic motives. 

It may be that "Radio Age" may be dragged hither 

The ~lIagazine oj the Hour 

and thither and yon. But not all the harassing tactics 
of the Broadway people can change the facts. 

"Radio Age" rightfully uses its title . It was the first 
to use that title in interstate commerce. It began the 
use of the title in l\ larch, 1922. 

"\Vireless .\ge" wants to grab our name beca use it is 
the best name in the radio publication field . It ha!: 
already changed its own title to read "\\Tireless Age, 
the Radio Magazine ." The Radio Corporation oj 
.-\merica should have changed its name from "\Vireless 
Age" to "Radio Age" before "Radio Age" came into 
the field . Then it would ha\'e some righ ts. 

"'e suggest to readers that they turn to the contents 
page a nd read what the DeForest Radio Company say~ 
of the Radio Corporation's espionage system . It make~ 
one wonder what stockholders in the Radio Corporation 
think of it all. Radio Corporation perhaps does not 
relish the fac t that this magazine hi ts from the shoulder 
when it talks about trust practices. \Ve have only one 
answer to that. Radio fans and dealers and man u
facturers are with us, thousands strong. 

HaVing left Iowa City. Iowa, with our depositions. 
where do we go from here? 

THE :'\ew York Evening Graphic of .--\pril 22 pub
lished on the first page an inten'iew in which the 

follo\\ing statement was attributed to Gen. J. G. Har
bord, president of the Radio Corporation of America : 

I understand some of the smaller manufacturers 
have had a slump in their business: This, I think, 
in the long run , will be beneficial to the radio business 
as it will tend to eliminate the weaker manufacturers 
and make the industry more solidified. 

Radio Age wrote to Gen . Harbord and asked him 
if he had been correctly quoted. He replied that the 
article Was a "mis-statement ." 

\Ve are glad to present this correction for Gen . Har· 
bord because we are aware of the fact that the radio 
industry as a whole was astonished by the publication 
of such an interview. The trade was surprised that the 
head of a corporation that is under fed eral charges as a 
trust conspirator should so frankly discuss the removal 
of the "smaller" manufacturers from the field of 
acti\·ity. 

We have asked the editor of the New York Evening 
Graphic to let us know as to how the paragraph quoted 
came to find the light in his newspaper; As we go to 
press we ha\'e had no reply from the editor of the 
Graphic. We hope he will confinn Gen. Harbord's 
statement and once and for all clear the Radio Corpora
tion of America of the suspicion that it wishes to "solidi
fy" the radio industry by the "elimination" of the 
smaller manufacturers. Such elimination would leave 
Radio Corporation the king of all it surveys. We 
feel sure that in these days of free competition and all 
our carefully built bulwarks against restraint of trade 
and unfair competition, the Radio Corporation would 
not wish to live if its survival depended upon the 
death of the independents. ~O SIR-REE " 

Look out/or "The Radio Spies!" Read About 
T hem in July "Radio Age" 
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Vi ilance 
• 

Leadershi 
Every AII- Ameri Can 
transformer has stam~d 
upon it a serial number 
which identIfies the rec
ord o( its individual test 
at tht' (actory. The man· 
ufBcturt'rstands behind it 
absolutt'ly providt'd this 
aerial number is not e(· 
faced. Lo<>kforlh< number. 
end (or tht' (amous red 
gUBrBntt'e tag with tht' 
in9~ctor's punch marks. 

Of what importance is it to you, as a user of radio 
transformers, to know that any particular brand, 
such as ALL-AMERICAN, has held continuously for a 
number of years the position of proven leadership 
in quantity of sales? 

Simply this: that such an achievement is the best 
possible proof of continued satisfaction given to other 
users of ALL-AMERICANS. The average purchaser of 

a transformer chooses, above all, an instrument 
which has been recommended to him by a person 
whose judgment he respects. ~ 

Only by the most thorough accuracy and care in 
manufacturing, and unusual care in testing, is it 
possible for ALL-AMERICAN to maintain, year after 
year, this position of commanding leadership. Let 
it be your protection! 

A new edition of the Radio Key Book, just oft the press, i1\ustrates an eight. tube 
set which is the sensation of the year. Send 10 cents for it now, coin or stamps. 

ALL .. AMERICAN RADIO CORPORATION, 2680 Coyne St., Chicago, TIl. 
E. N. Rauland, President 

.ERlCAN 
Largest Selling Transformers • 

In the World 
'f. Te sted and Approt·rd. by RADIO AGE 'f. 
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Mr. Manufacturer 
Would you write 100 letters 

to 100 people 
to reach just two men? 

Then, before you invest your advertising dollars-THINK! 

This Association 
is comprised of 
the leading Ra
dio Magazi~es. 

An analysis shows that publications of general circulation, 

newspapers and magazines, devote less than 2 % of their 

reading columns to Radio-proving that in the opinion of 

their own Editors less than 2 % of their readers are inter

ested in Radio. In f~ct, many general pUblications carry no 

Radio editorial matter. Therefore-98 % of your investment 

is lost! 

On the contrary, the Radio magazine offers 100% Radio 

editorial- attracts 100% potential buyers. 

Spend your advertising appropriation in Radio Magazines. 

Be sure of the greatest possible return on your advertising 

dollar. 

Radio Magazine Publishers' Association, Inc. 
RADIO AGE is a member of the Radio Magazine Publishers A~sociation, Inc. 
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Make This a Radio Summer by 

Reducing STATIC Disturbances 
K the Summer season a(l\'ances, the 

"static belt" creeps farther and 
farther north from .the equatorial 

zone, and by the time that this issue of 
RADIO AGE is off the press it is certain 
that the great majority of our rearlers 
will have been given a taste of imported 
tropical conditions, and will be in t he 
market for any ideas or de vices which 
will enable them to tune out that roaring, 
crackling and crashing that mars their 
reception and subdues their DX ambi
tions. \Vc can be grateful that the 
northerner is treated to only a few months 
of this sOrt of trouble instead of haying 
static at h is door all the year around as 
they do in t he tropics. 

Many anti-static devices haye. been 
suggested from time to time which are 
either wholly or partly successful in 
reducing the intensity of the static 
crashes so that the signals can be dis
tinguished abo\'e the general uproar. 
Some are si mple and others are rather 
complicated in theory, but all of them 
are well worth a trycut until one par
ticular ar rangement is found that most 
perfectly meets your local tonditions. 
Any static eliminator which so reduces 
the interference to a poin t where the 
crackling is not a udible during the 
program, and can only be heard faintly 
during the intermissions, can be con
sidered highly successful from the broad
cast listener's point of yiew, and with 
careful attention to the following matter, 
the amateur can generally rig up some 
sort of contraption which will greatly 
improve the clarity of the signals ' and 
somewhat extend the range of his re
ceiver. 

As noise from static and radio signals 
are both the result (If electrical disturb
ances, and since both strike the ae rial at 
the same time, it is rather a difficult 
matter to "unscramble" them so that the 
charges induced by the elect romagnetic 
radio waves are retained, and the im
pulses due to atmospheric electric charges 
are grounded and rejected. In fact, 
this separation is partly made possible 
by the fact that some radio signals 
are of much higher frequency (or shorter 
wa\'elength), than the static impulses, 
and hence the two can sometimes be 

How to Make a Good 
"Anti-Static" Dev ice 

separated by some form of tuning or 
filter system. Dy suitable arrangement 
of choke coils, which will stop t he radio 
",a\'es but which will allow 10\ frequency 
and D. C. static to ~scape to earth, it is 
possihle to greatly reduce the rattlings 
and other disagreeable noises . 

Atmospheric Electricity 

STATIC may be due to two causes: (1) 
To strong electrical charges deposited 

on the aerial Ly the highly charged air 
particles of the atmosphe re, a nd (1) 
True electromagnetic wayes sent Ollt by 
light ning discharges or b y emanations 
from t he -\ urora Borealis . That the 
atmosphere is a highly charged nyelope 
may proye a noyel explanat ion t o many 
of our rea ders, but it has been pro\'ed 
repeatedly by meteorologist s t hat the 
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upper s trata of the earth's atmosphere 
may be charge(1 to hundreds of millions 
of ,"olt s abo"e the potential of the earth 
itself. These charges may not be directly 
evident to our senses, hut they can be 
measured b y the proper instruments 
carried in sounding balloons or airplanes. 
\ 'a ria tions in these charges are painfully 
e"i.Ient to the listener-in during the 
Summer season, 

Dy some means, not universally agreed 
upon by scie ntists, each molecule or 
minute particle of air carries an electrical 
charge. This charge may have been 
produced originally by the friction of the 
air molecule in rubbing o ver solid objects 
or o,'er other molecules surrounding it. 
Again it may have been the result of the 
action of sunlight or of evaporation. 
\rhate,-er the cause, it can be easily 
demonst rated tha t the a ir is a ~trongly 
charged mass of ya rying intensit y and 
polarit y , sometimes posi t i,-e a n(1 some
times negative , but a lways wit h the 
charge in e...-i dence . 

At high altitudes the pote nt ial or in
t ensi t y of t he cha rge is grea te r t han at 
points near t he eart h's surface, and at 
clono Ie , 'els , the concent rat ion d n rin g 
l hu ndersto rms may reach hundreds of 
mill ions of .... olt s. In fai r weather, the 
charge may have a much lower potential, 
bu t in general we can est imate at least 
50,000 , 'olt s nea r t he norma l cloud le,'els, 
One in .... est igat or est imates the increase 
to amount t o approxima tely 100 .... olts per 
foot of height under a .... erage conditions 
in northern lat itudes, but this is only 
the roughest sort of a guess, Actually, 
the potentials change day by day at any 
locality a nd also through a s t ill greater 
range with the seasons, 

The relati .... e polarities of the eart h 
and atmosphere may change completely 
within a few hours, and again, the 
polarity may not be the same at all 
altitudes, alternating strata of positi .... e 
and negat in charges being found at 
different height s . As with all natural 
phenomena it is an irregular and complex 
proposition. 

Fig, 1 illustrates what is known as a 
"uniform potential gradient;" that is, it 
shows the e, 'en and gradual increase in 
.... oltage or potential as we increase our 
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height above the earth at the stations 
(1-2-3-4-5-6-7), we assuming that a con
stant polarity is maintained at all heights. 
At a very small elevation (I), the differ
ence in potential between the air particle 
(1) and the earth is one volt. At (2) we 
have risen about one foot and at this 
point the potential has increased to 100 
'\ olts. At (3) we have moved up by 20, 
feet and the potential difference is now 
1,000 '\"0It5. This increase goes on step 
by step until we reach the elevation (7) 
where a potential of 10,000,000 volts is 
indicated. 

Puncturing a Foot of Air 

U )\DER the conditions shown in Fig. 1 
no discharge can take place and no 

damage can be done to objects resting on 
the earth for the reason that the 
resistance of a one foot layer of air is 
far too great for 100 volts to puncture. 
For example, if station (2) exceeds the 
potential of station (1) by 100 ,"olts, then 
no flow of Current can take place through 
the one foot strata of air separating these 
stations. To puncture an air strata one 
foot thick \I'ould require hundreds of 
thousanl)s of volts. While the voltage 
is accumulative with increasing alti
tudes, the air resistance i:; also accumula
ti\'e, thus preventing any discharge from 
taking place as long as the charge is 
distributed through the mass of the air. 
Discharge Can only take place when the 
charges are all concentrated over a small 
area, as in the case of a thunder and 
lightning storm. 

So long as the charges remain at rest, 
as shown, they can have no audible 
effort on an aerial hung at any altitude. 
To produce sounds in the headset re
quires that the intensity or polarity be 
"aried so that the diaphragms of the 
headset arc mo,'ed back and forth. 
With an (A-A) aerial hung high above the 
earth, and grounded through the radio 
recei,'er (R), a continuous unva1J;ing 
depletion of potential \\;11 take place 
which has no effect whatever upon the 
diaphragm of the phones. Thus, at 
the aerial (.\-A) a potential of approxi" 
mately 100,000 volts will be maintained 
which ,,;11 flo\\" through the grounded 
receiYer (R) to earth. The flow in 
amperes will be exceedingly low as the 
air panicles gh-e up their charges to the 
aerial very slowly. The flow of current 
increases with the area of contact made 
between the aerial and the air, and hence 
the flow of atmospheric current is greater 
with large diameters and long wires 
than \\'ith small diameter short aerials. 

When the sun beats down upon the 
earth, the layer of air next to the earth 
is heated to a higher temperature than 
the layers far above it. The heating 
con tinues until the buoyancy of the 
heated air strata becomes so great that 
it finally breaks through the envelope 
of cold air and starts a vertical circula
tion as in Fig. 2. This is a complete 
circuit, the "upcomer" arising at (a-a ), 
and the "down-comer" descending at 
(b-b). This is illustrative of the "air 
pockets" so commonly mentioned by 
aviators. 

When this vertiCal circulation or "re
mous" is established, our potentials and 
polarities arc all upset. ~egath'e earth 
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charges are carried up to the aerial at 
one end by the stream (a-a ) , and positiyc 
high potential air charges are brought into 
contact with the aerial (A-A) by the down
corning stream (b-b ). The total result 
is that the aerial is subjected to rapidly 
\'arying potentials and polarities , and 
rattling sounds are now heard in the 
phones of the receiver (R) . .\ high posi 
ti, 'e charge on the aerial is rapidly suc
ceeded by a low potential negat iye 
charge, and again b~ another positiYe 
charge of different intensity ; hence there 
is a rapidly fluctuating series of charges 
on the aerial \\'hich result in the raU Ie 
and crashing known as "static." Th is 
is one of the man y causes Of static which 
may be called "local static ." 

The hotter the sun, the more rapid the 
air circulat ion, and the greater \"ill be 
the crashing and crackling. When the 
sun is overcast by clouds, the circulation 

. is reduced or entirely stopped, hence the 
trouble \\-ith local static is greatest with 
a bright, hot sun andisleastin cool, cloudy 
,,'eather. As any ada tor will t e ll you, 
" bumpy" air is the worst on hot, still 
days with no horizontal wind, and prac
tically does not exist in cold weather or 
with strong horizontal winds which 010\\' 

down the, vertical currents. 

Thunderstorm ~[echanism 

/\ THUXDERSTOR~I is another 
... ~ source of snapping and cracking in 
the receivers, for the flashes of lightning 
act like the spark of the old time spark 
transmitter used in sending code. Fur
ther, the th understorm sets up yiolent, 
\"Crtical air currents, highl y charged, 
which affect the aerial according to the 
method already described. A high local 
temperature , a high degree of moisture 
in the air, and an opportunity to develOp 
\'ertical air currents give birth to a thun
derstorm. Such storms cannot start 
\\'ith strong horizontal winds, although 
they may afterward cause high winds 
indirectly after they are thoroughl y 
established. 

Fig. 3 is a diagrammatic representation 
of a thunderstorm during its develop
ment. The whole affair starts in with the 
establishment of a vertical air current 
On a hot, sultry day with the air contain 
ing sufficient moisture to condense 
rapidly at a slightlY reduced tempera
ture. The moist air starts to ascend 
along (a-a), and in the course of time 
builds up to an altitude (T) where the 
temperature is low enough to cause 
condensation and to form v isible clouds 
of water vapor. At this height, the air 
is cooled and descends along the line 
(b-b) until it strikes the earth and is 
again heated sufficiently to re-ascend along 
(a-a). This continues until a consider
able area of clouds _ is formed at the 
altitude (TG), and as each minute 
particle of water carries an electrical 
charge with it, the cloud bank finally 
becomes a highly concentrated, charged 
mass formed by the accumulation : of 
the indi,'idual charges. The ever-in
creasing ,'elocity of the \'ertical current 
throws the vapor higher and higher 
until some of it is thrown up into an 
altitude where the temperature is low 
enough to cause freezing. The water 
' -apor nO\\' becomes an intensely white 
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mass of tin y ice particles at (TH), the 
brill iant ly wh ite pea ked mass commonly 
called the "t hunderhead." 

In passing from a n in ... ·isihle va por to a 
y isihle cloud composed of small water a n d 
icc droplets, t he in t ensity of t he vapor 
cha rge is increased by condensat ion. 
As eac h drop of \' isible moist ure o r drop. 
let conta ins thou sands upon thousands 
o f t he \ 'apor pa rticles, the droplet 
therefore a lso contains the concentra ted 
charges of all of the vapor partic les and 
the potential of the \\'ater drop is there
fore enormously greater than th at of t he 
vapor. This goes on and on until a 
terriffic, concentrated potential is es
t ablished at (T ) and (TIl), which is 
powerful eno ugh to b reak down a nd to 
d ischarge to earth through the resista nce 
o f severa l miles of air. This discharge 
is " lightning," and occurs in its familiar 
form as at (Z). The total charges of t he 
moisture gathered from man), square 
miles of earth surface a re concentra ted 
into the small area (l\t-r.I). 

With the storm a(h'ancing to the left 
as shown h~. the a rrow, a person a t (f) 
will feel no wind, but when the clouds 
ha .... e mo .... ed so that we are stand ing a t 
(d) we will feel the first hlast of ice col li 
air brought down by the (10'" ncomer 
( b-b) . T he current is now more incl inell 
to the horizo nta l so that we feel t he wind 
strongly, and on glancing up we will see 
the familiar roll ing, tumbling " scud" of 
clouds (S) caught between the up and 
down mo...-ing columns of air. The cur

.rents. become more and more horizontal 
as the storm advances and the earth 
velocities become higher and higher as at 
(g) and (h ). Lightning flashes issue at 
rapid interyals at (2) , extending from the 
clouds to earth. 

In the course of time, the charge gradu 
ally extends to the clouds at the rear (right) 

r/s.3 

for horizonta l equalizin g il ash-es of light
ni ng (X) r un back from the t hunderhead 
to t he clouds of lower potent ia l as at 
(Cl ). We will now ha ,'e a considera ble 
a rea of charged cloud (C l -C2) , and "erti
ca l s t ro kes o f light ni ng will t a ke place a t 
any point in this zone. C{)ntinued 
fl ashes (X) fro m cloud to cloud soon 
bring the potential of (C2) up to that of 
(C l), and fi li a lly one flas n (X ) will over
charge (Cl ) so tha t t he heavy earth 
flash (Z2) will take place . The latter 
gi ... ·es the sharp, sing le, gun-like report 
that indica tes danger. Both (X) or (Z) 
are reyerbrating, ru mbling a nd rat tlin g 
discharges. 

Strange to say, the heavy flas hes (Z) 
or (Zl ) ha,'e little e ffect on t he radio 
receiver unless they are ver y close to it , 
for the reason that the magnetic fi ux set 

up by yertical flashes lies in a horizontal 
pla ne a nd therefore does not cut t hrough 
t he aerial. T he real source of noise is 
in the horizon tal t rans fe r disCharges 
such as (X ), for these are parallel to the 
aerial and therefore ind uce charges in it . 
Lightning discharges are oscillatory and 
hayc m uch t he effect of a spark trans
mitter producing damped waves, The 
clouds and the earth fo rm the t wo plates 
of t he transmitting condenser a nd the 
path o f the stroke is t he inducta nce. 
This makes it d ifficu lt t o tune out such 
discharges. 

Static Crashes and Tuning 

'
-X TH E~ a radio receh.-ing circu~t is 
~ \ tuned for the reception of a gtven 

wa velength , i t will oscilla t e when the 
aeria l is cut by a wave of that frequency . 
tTnfortunately, the radio receiving circuit 
wi ll a lso oscillate a t the giyen ",·a ...-elength 
when any ot her disturbance strikes the 
aerial, such a s the contact charges of the 

~.~ air or the oscillation ' wans of the light-

A e 

ail' ~ \~b( A ning discharge. This is independent of ( ~ the frequenc y of the d istu rbing system, 
For example, let us say that we have 

our set tuned to a wavelength of 360 
meters. As soon as the 360 meter- wave 
comes from the transmitter, the receiver 

o $ " 'ill oscillate in step with t he incoming 1 ( waye as usual. Now let us say that a 

J 
' strong atmospheric contact charge comes 

i 
into contact ,,'ith the aerial with the 
receiver tuned as before, the charge itself 
having no frequency. If the charge is 

~ 
heavy enough it will set the receiver 

_ ~'\ circuit to oscillating at 360 meters as 

~ 
before, making it impossible to tune out 

~ J h heavy static charges by the usual means_ 
a / . To make a receiver static-free, it must be 

. E,4RrH{-..) 
~~~~~~~~~~F~~!:*~~~~~W4i arranged so that it will not oscillate when 

~ "shocked" by any external force except 
by the desired radio wave. (To page 52) , No.2 
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ROUGHIl\G it no\\"adays consists 
principally of seeing how many of 

, our city comforts and conven
iences we can lug to some locality where, 
because the trees haye not all been cut 
nor complete sewage s ystems, \I'liter 
front (Ieyelopments and , pavi ng plans 
completed, city folks can huddle with 
enough cha nge of SCene to make a topic 
of cOn\'ersation for the ensuing winter, 

The touring car of the Su mmer tra \'eler 
carries more equipment and su pplies 
than 'many a prairie schooner that was 
both home and transportation for a large 
family for several months in the pioneer 
lhlYS. A.h7enturous spirits read eagerly 
hoW' Enos A, [ills spent days at a time 
on the summit of the Continental Dh'ide 
in Winter with only a handful of raisins 
for food and no shelter at all e).:cept 
possibly his elk-skin sleeping bag, but 
Enos had to build log cabins with steam 
heat, hot and colo water and bath tubs 
in order to tempt said adventurous 
spirits to go out and have a look at the 
mountains that he loved, 

And we simply must ha\'e radio! 

Radio Easy to Handle 

I T IS easy enough to carry a radio 
outfit on any outing, long or short. 

It is risky to carry the home outfit, 

) 

J 
./" 

The Joys of 
Outdoor Rad io 

B y 
ARIv[STRONG 

PERRY 

,.......vt\ II, ..... \ : .....:... 
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The set laid out and mounted on a board at the 
door of your tent. A string thrown over the limb of 
a tree holds the aerial , which runs f rom the set to the 
limb of the tree. Extreme simplicity is the kevnote 

e v~n i.i its bul k a n(l \I'eight are not too 
great, for cabinet s and insu lation de
signed for indoor use are likely to absorb 
enough moisture in the open on a rainy 
day to ruin the set. A better method is 
to improvise a rough and ready outfi t 
that can be used without anxiety, because 
even if it should be damaged, the loss 
woul.l not be great. 

Reduced to the minimum, a tube set 
consists of a single-wire aerial, One in
ductance coil , one variable condenser, 
one grid leak a n, I condenser, one t ube, 
one rheostat , one " A" battery, one "0" 
batter)" a pair of phones and a ground 
connection, .\mplifier u nits and a loud 
speaker can be added if desired. 

It is just as much fun t o figure out 
hoW' these deyi ces can be mounted in 
the smallest space as it is to get out the 
old fishing rod, shellac t he woodwork 
a nd oil the joints, \Ju t it is not necessary 
to mount them at all. Unmounterl, 
they can be tucked a way in the corners 
of a hayerasck or traveling bag in which, 
ensemble, they would present a problem 
comparable to that of finding room for 
the things she forgot in the wife's trunk, 

The aerial wire can be of small size 
that will coil easily . A quarter-pound 
or half-pound spool of ~o. 20 or 22 is 
an right and it can be respooled in a 

of this Stmlmer-time outfit. 

minu te after it is taken down. Insu
lator ,;; a re necessary, bu t a length of 
t wine soaked in oi l wi ll serve the purpose, 
\Vhere there are trees t he aeri'al can be 
e levated to a better height than the usual 
home aerial. It is not necessary to climb 
the trees unless a too inquisitive bull 
moose a ppears du ring the process of 
erection, A ball of chalk line and a 
plumb bob, or an y piece of twine with 
a weight On the en(l, can be \I'hirled li ke 
a sling t o thro w t he weight o ver a high 
bra nch, after, which t he wire can be 
hauled aloft at your leisure . Trees 
themselves ha \-e been used as aerials. 
There was a spasm of it in the earl y days 
of broa(lcasting. So there need be no 
undue anxie ty oYer accidental contacts 
between wire an d bra nches unless re
sults at the recei\"er are poor. 

Assortment of Coils 

A 50'turn honeycomb coil, mounted , 
costs only about one dollar, and its 

weight adds little to a pack. To insure 
a tuning ra nge to suit all tastes, it is 
well to have a size or two on each side 
of this-say 35 turns and 75 turns. A 
single-coil mount is a con\'enienre but 
is not indispensible, 

The plate type of variable con,lenser 
is easily injured, but the danger can 



K-\DIO AGEjor June, 192j 

A sLmple set to take along on Yotlr vacation triP and assemble at your leisure. NOlice 
Ihal only parts absolutely neccessary are used and ;yet thi s outfit will produce satisfactory 

resulls at minimum expense. 

be el iminated by purchasing one in 
knock-dowil form and assembling it as 
wanted. The assembly occu pies eyen 
w e no, ice only a few minutes and th e 
~cond or third time it is put together 
the operation becomes almost mechani
cal. Forty-three p lates " ' ill make the 
large~t condenser commonly uset! in 
radio receiving. If you ha, 'e that man,' . 
YOU can make condensers of anv desir~d 
~ize merely by assembling more or less 
plates. Book-type condensers. ready
matie. occupy less room and weigh less, 
T here arc also some "ery small con
densers. operated by dials. that ha,'e 
capacities similar to the ll -plate. 23-
plate. ~3-plate and other sizes, 

Grid leaks and grid condensers are so 
cheap and small as to present no prob
lems. I t is only necessary to make sure 
that you ha,-e the correct resistances 
a nd capacities for the tube to be used. 
Low-yoltage tubes that can he Jigh ted 
b~- dry cells are usua lly preferred in 
portable outfits. but if the automobile 
with its storage bat tery is sure to be 
where it is wanted at all times. then the 
larger tubes with their ~reater output 
of e nergy arc practicable. It is unneces
sary to say to an)'one except the no, ice 
that the tube should remain in the 
ori gi nal package. swathed in cotton "'001 
and corrugated paper. except ,,'hen in 
use_ The rest of us haye paid our fiye • 
dollars for that lesson. The little :\ Ir ers 
t ube is a glutton for punishment and 
is perhaps the best for vacation pur
poses. 

Fol ks generall y prefer rheostats that 
a rc finely yariable, They arc especially 
desirable in an out-door out fit whic h is 
more or less crudely assembled and needs 
such afh-a nt age as can be gained without 
a dding to the weight. Pressure type 
rheosta ts. a nd those made ,,-ith sliding 
con tacts that tra,'el the entire length 
of a wire. instead of passing from turn 
to turn. give finest control. 

AGE A:\);TAL will come in handy, 
because eyen so small an outfit can be 
assembled in ma ny different \\'ays, 

To t ell the un,'arn ished truth . most 
of the pictures showing folks listening to 
radio broadcasts around the campfire 
are e~ pecially posed for enterprising 
photographers a nd for home consump
tion. Any city man "'ho has ellough 
honest-to-goodness 10"e of :\ature to 
have brayed the mosquitoes and punkies. 
the in\'estigati"e a nts and the too
neighborly porcupines. through e, 'en 
t,,'o or three nights in a rea l wilderness. 
knows that by the time darkness brings 
the ideal radio conditions e"erybody 
is snoring unless there happens to be a 
poker game with an easv mark at one 
corner of it. He hears e~ough of .. Ret! 
Hot :\I a mma" when he I!ets back where 
she is and tries to expl;in \I-hy he is a 
wee k la te . ant! he cannot see why those 
who wail "r \\'ant to Be Happy" cannot 
get t hat war \\'ithout disturbing the 
whole ,,-orld about it. 

On Being Kindhearted 
NE\,ERTH~LESS. there are . in every 

out-door Jaun t . plenty of oppor
tunities for t he usc o f radio. One of them 
is in gh'ing pleasure t o humLle folks 
whose only contact with cultured people 

I 
~ 
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from the centers of population is that 
provided by an occasional sportsman 
or tourist. 

Few city dwellers realize how scarce 
money and luxuries arc in many rural 
areas where we are enraptured by the 
wea lth of the things provided by Xature, 
~or can we who are buffeted by crowds 
from day to day appreciate the heart 
hunger of lonely souls who. even when 
they do meet a person from the bi.,. 
world outside. arc sensitiye and aWkwanJ 
b ecause they feel they arc being laughed 
at. All improyelllents reach those on 
the fringes of ch'ilization last of al! . 
\Vithout going very far from town. it is 
al ways possible to find. on the poor 
roads. households where not eyen t he 
se\\'ing machine has arriyed. 

I haye yisited many of these, I none 
of them I showed a long-haired. bare
foot boy how to put up the aerial and 
connect the apparatus according to a 
wiring diagram. \\'ith grand-dad and 
parents and a half dozen half-scared 
brothers and sisters watching . open
mouthed. he turned on the juice, 

Before my eyes an epoch in that 
family' s history opened. The announ
cer's voice so startled the youth that he 
snatched the phones from his head. 
!Jut he quickly replaced them. then 
passed them around. 

To each of the awe-stricken. simple
minded sons of the forest . the miracle 
,,'as unbelievable but true. There \\-as 
no sleep in the hou se that night and before 
da wn there came slipping in from a 
dozen woodland trails the folks whom 
God forgot. 

This obscure family suddenly had 
become a socia l ce nter. The boy. whose 
chief claim t o distinction ,,'as that he 
could hit a squirrel or a re,'enooer in 
the eye with his 22 rifle. could now shoot 
a t and hit far more distant marks, 

The battery ran 10\\' and that brought 
up the question of expense. There were 
fresh Ones in the car. and as fo r the crude 
little set. I told them r might ca ll for 

( COI~til/ /led 011 page 56) 

+ 

Some t ubes require only a single ~o. 
6 d ry cell. to light the filament. "B" 
ba t teries can be purchased in small 
sizes for portable ou tfi ts '" here weight 
must be reduced to the minimum. Ver 
sensitive phones with mica diaphragm's 
will make uP. to some extent. for the 
lack of amplification_ A short length 
of the aerial " 'ire with one end in the 
,,'ate r or attached to a spi ke driven into 
wet earth provides a ground connection. 

_\ book of hook-ups like the R.\DIO 
The u'iring diagram f or /l fr. Perry's simple owd::Jor radio . Adding a variometer as 

shou'n above will make tlje set regenerative and help a bit. 
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Fig . 1 

The top view of the portable su per, show
ing arrangement of the equipment On the 
tube socket sub-panel and the front panel. 

WH Y should our radios be shut 
down when the balmy days of 
Summer approach and the fish 

start to bite , when the great open 
spaces call and we respond? 

Some of us can afford to haye a good 
radio receiver at home and another in 
portable form, but there are many of us 
who cannot. Then there are those who 
want the last· word in receivers, both at 
home and afield. They" would not be 
satisfied with the usual type of portable 
set, so, after much searching and experi
menting, the \niter has at last found the 
ideal super-heterodyne circuit that can 
be built into a combination set. It is a 
receiYer that "ill fit nicely in the home 
surro undings during the long Winter 
months, and still be ultra portable for 
Summer week-end trips and for e xtendlld 
vacations. 

This set is very compact and efficient, 
utilizing every piece of equipment to its 
utmost, with some parts doing dual duty, 
as in the well-known reflex type of circuit, 
so desirous in portable receivers. Yet 
neither tone, vol ume nor distance is 
~acrificed. 

This receiver uses seven "199" tuhes, 
requiring six dry-cell batteries for fila
ment current and 90 yolts "B" battery 
for the plate. Unlike the so-called 
"portable" receiver, which is usually so 
unwieldy and heavy, the batteries, loud 
speaker, loop and such accessories in this 

CIA Receiver that Can Be Used All Y ear 
'Round-At H ome and Afield 

A Seven-Tube Portable 
Super-Heterodyne 

By H. FRANI( HOPI(! NS 

set are calTied in one compact case. 
The load is thus made evenly balanced 
and not so cumbersome to carry. This 
case, when the set is lls('d at home, will 
fit in very nicely with most any sur
roun(\ings without the usual array of a 
separate loop, batteries and reproducer. 

Analyzing the Circuit 

irequency is by-passed and used 110 more . 
However, lIe preserve the long Waye or 
lo\\, fre4uency and pass it on to the first 
long IVa ve transformer, usually called 
"intermediate frequency" transformer. 
There it is amplified and passed ,to the 
grid of the first tube, and now the first 
tube is doing it!! second duty; that of 
amplifying at intermediate frequency. 

BEFORE going into the details of T he first tulle now passes the inter-
huilding the set, let us analyze the mediate frequency on to the primary coil 

cir~uit, so that we will know its good of the second intermediate frequency 
pOints and be hette~ enableJ to under- .transformer, and here it is amplified again 
stand why and how It works so I\~for-throllgh the remaining two stages of the 
there is not douht it does work well , intermediate frequency amplifier. It is. 
producing clear tone and plenty of I'olume readily seen that the first tube has done 
with surprising selectivity. making it two duties; that of amplification at ~hort 
possi~)le to tune in distant stations with- \\'ay~ or high frequency and also ampli
out Interference from nearby pOlverful ficauon at long Wave or intermediate 
stations. Separations of four or five frequency . 
Illeters in wayelength are easy with this 
receiver. This is accomplished by using 
transformers that have been built with 
great care and ha,'e been accurately 
ma tched and tested, .and are well shielded 
from outside interference and from each 
other. 

:\'Ow, the wave e mitted from a broad
casting station is naturally broad. This 
is necessitated beca use of the presence of 
what are called "side bands" or side 
frequencies, which carry the modulation 
of the voice or sound being broadcast . 
The transformers used in this; set are 
designed with a peak of amplification 
sufficiently broad to cover these side 
bands or side frequencies efficiently, yet 
narrow enough to perfectly separate 
stations of four or five . meters differ-
ence. 

By referrring to the circuit diagram, 
we find that the first tube serves as 
a "short wave" radio frequenc ampli
fier. This is a feature not usually incor
porated in super-heterodyne combina
tions, and makes for very efficient long 
distance reception. The grid of the first 
tube accepts lhe signal picked up by the 
loop or antenna and passes it to the short 
wave radio frequency transformer, where 
it is amplified and passed to the grid of 
the second tube. This tube serves as a 
rectifier and frequency changer, therehy 
doing double duty. There is no loss of 
efficiency in this arrangement, and a 
saving of one tube is effected. The out
put of th e frequency-changing tube has 
two frequencies ; one of short wa"e or 
high frequency, and one of long wave or 
low frequency. The short wave, high 

"Heterodyne Action" 

THE second tube has done the service 
of amplification at short wave· or high 

frequency and also has created a third 
frequency known as the long Waye radio· 
frequency or "heterodyne" action. From 
the last intermediate amplifier tube · the 
signal is rectified in the detector tube and 
passed to the audio f req uency tubes an d 
transformers for amplification at "audio" 
or voice frequency. 

~I ost super-heterodyne receivers em
ploy a potentiometer to control oscil
lation, by bringing the grid return 
leads of all of the radio {req uency 
transformers to the center point of the 
potentiometer and adjusting it so that 
a positive potential is impressed upon 
the grid of the tube§, thus pre\'enting 
oscillation. But in doing so the "B" 
»attery current is raised considerably, 
th us placing an unusually heavy drain 
On the .. B" batteries and . materially 
shortening their life. This feature is 
unnecessary in this set, as the intermedi
ate frequ ency transformers are "neutral
ized" so that the tubes will operate 
equally as efficient with a negative grid 
bias th rough a ..j. Y2 volt " C" battery. 
The use of the "C" battery in the grid 
circuit reduces the drain o n the " 8 " bat
teries and greatly prolongs their life. 
While the average se\'en tube radio· 
receiver draws around 50 milliamperes 
of " B" battery current, this set operates 
around ten milliamperes, and no potenti
ometer is necessary. 

Volume is controlled by a 60-ohm rheo
stat in the filament circuit of the first 
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Fig. 2 

Rear VLew oj Mr. llopkins' rec.:iver , showing the assembly of the sllb-panel, including the transformers, whLch arc: so arranged as to con-
serve the maximum amount of space and make the set truly pllrtable as well as compact . . 

inter mediate frequency amplifier t ube, 
t he inter mediate frequency transformers 
being so well balanced or neutralized that 
there is no tendency t oward oscillat io n. 

\\Then a regenerati\'e loop is used, the 
strength of t he signal impressed upon the 
first tube is greatly increased. This is 
accomplished by a capacitative coupling 
between the grid and plate of the firs t 
tube. 

Feedback is obtained by a midget 
variable condenser to the center of the 
loop. A regenerative loop is a loop hav
ing t wo windings running in the same 
direction, parallel to one another, and 
t apped in the center. Another unusual 
feature of this receiver is the design of 
the transformers. All of them are en
closed in d rawn brass cases, which com
pletely shield the windings from outside 
interference and prevent in ternal coup
li ng and oscillation. The wi ndings are 
all ,,,,ell impregnated with a high grade 
insulating compound which prevents 
moisture absorption and protects the 
windings from damage through rough 
hand ling. 

T he first transformer (R-20l) is a long 
wave. radio frequency transformer haying 
a peak of amplification sufficiently shar p 
to permit close and accurate tuni ng" ith
out the elimination of t he "side band" 
frequencies which are so necessary t o 
true tonal reproduction. This trans
former is peaked by t \\ 0 fixed condensers 
(.0001 and .001. ) 

The secqn d transformer (R-202) is a 
radio frequency transformer having high 
amplification as low as 225 meters and as 
high as 700 meters. 

T he t hird transformer (R-203) is a 
long wave, radio frequen cy transformer. 
The fourth group 

LIST OF MATERIALS FOR THE 
PORTABLE SUPER-HET 

1 R ·ZOO. 3 ·stage tuned r ad io frequency trans· 
former. 

I R ·ZOI , lo n g wa ve rad io f requen cy trans. 
former;. 

I R· 202 short wave, radio frequency trans
former. 

1 R·203, long wave radio frequency trans· 
former. 

1 R·20~, 2 stage, radio frequency trans' 
fonner. 

2 .0003 variable condensers and dials. ventier 
adjustment. (Ve and We). 

1 Midget Variable condenser. maximum 
capacity .0001 mfd. (Le). 

7 Type 199 tube sockets, spring base. 
1 30·ohm rheostat (T R) . 
1 60·ohm rbeostat. (VR). 
2 .001 mfd. mica· bed condensers (A and B). 
2 .005 mfd . m ica · fixed condensers (E and F). 
1 .0001 mfd. mica·fixed condenser (e). 
1 .00025 mid. mica· fixed condenser (0). 
2 grid leak mountings (for FG ' and VG) . 
1 Tubular grid leak (2 to 7 megohms, to 

suit tube used.) (FG). 
1 Variable grid leak, (200.000 !=O 300,000 

ohms.) (VG). 
1 Single circuit jack (LP). 
1 Two·circuit jack (O P ) . 
1 .. A" Battery switcb (S). 
1 Panel mounting ammeter .0 to 1.8 scale (if 

desired). 
3 Single contact jacks and plugs for loop 

terminals (No. I, 2. 3). 
5 B inding posts(A+ .A-, B-.B 45.and B + ). 
1 front panel, (7" x 22" Z r<). 
1 T ransformer sub panel (4 I z" x 21":It f.") . 
1 Socket sub panel (2 H" x 21" z -h"). 
1 Binding post strip (2" x 6" x f."). 
4 B r ass brackets for supporting fron t panel 

to sub panel assembly. 
2 B rass spring clips for supporting " e" 

battay. 
1 4 Ji-volt "e" Battery. 
Miscellaneous screws, nuts, spacers, wire . 

terminals, solder, etc. 
1 H" x 32" brass angle, 12" long fOT stiffening 

transformer sub panel. 
1 cabinet OT case. to fit 7" by 2Z" panel as 

desired. 

3 

good t onal quali ty. The circuit diagram, 
together with the " iews of the assembled 
set, giyes a very accurate idea of the 
method of mount ing the part s of the re
ceiyer . \ Vhen set is laid out as shown , 
all leads can be run in t he shortest 
d ista nce and no trouble need be expected 
fro m feed-back or capacity in the 
wiring. 

The list of parts to build the set is 
gi \"en in an accompanying column. All 
of the parts bear t he same designating 
letters and numbers as are used in the 
d iagram and throughout this art icle. 
T his is t o bet ter enable the prospective 
huilder t o identi fy each part m ore easily 
and to aid him in mounting and wiring 
the ~quipment . 

Layout of Panels 

\
"l THES all of the parts' are secured, we 
r Y can lay out and d rill the transformer 

sub-panel, the socket sub-panel, a nd the 
front panel. to mount the a pparatus as 
shown in t he v iews o f the set. This is 
be;;t done by placi ng the parts in their 
respecti ,;e places and marking the mOunt
ing holes wit h a punch or sharI! awl. 
These holes should be drilled a bit larger 
than actual\ ~' r equired , so a s to prevent 
the mount ing scre ws from binding when 
lining up the parts. 

I n preparing the t ube socket panel, we 
will d rill t wo holes for each socket, in ad
dit ion t o t hose requ ired for mounting the 
sockets. T hey will line up "'it h the fila 
ment terminals of the tube sockets. The 
filament terminals will be remo\'ed from 
the sockets and replaced when the sockets 
are mounted , so that the nut or terminal 
side is below t he sub-panel, making it 
possible t o run t he filament cu(rent or 

power leads away 
from the high fre
q uency leads. 

( R-200), co n ta ins 
t hree intermediate 
freque ncy transfor
m ers whose curve 
covers a wide band 
of frequency. The 
fifth and last gr!)UP 
(R-204) con tains 
two audio frequen
cy transfo.rmers 
completel;' shielded 
and of as high am
plification ratio as 
is consistent with 

A front panel view of the portable super-heterodyne, showing the tuning and volume 
controls and the ammeter for filament current. 

When the trans
former sub-panel is 
drilled, it should be· 
stiffened by mount
ing the Y2" by Y2 u 

x 12" brass angle on 
the reverse side to 
the transformers, in 
line with the center 
of the sub-panel, as 
noted in Fig. 1. The 
transformers and 
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grid mountings will then be fastened to 
the panel and we are ready to assemble 
the two sub panels. 

The two sub panels are assembled with 
six .l';o. 6 brass machine screws and nuts, 
134" long, mounting the socket sub-panel 
directly ove r the ~" angle and using H " 
spaces beH, een the t\\"o sub panels as 
noted in Fig. 2. 

The two variable condensers (YC) a nd 
(WC) will be mounted to the fro nt panel 
as will be the two jacks (1.[' and DP), 
the three loop jacks (.l';os. 1, 2 and 3), 
the battery s",itch (5) and the ammeter, 
if an ammeter is to be includcd. l\ow 
we will lay this panel aside until most of 
the wiring is completed for the su b-panels. 

It will be well to run all of thf conncc
tions possible on the sub panel assembly, 
before mounting the front panel, as 1Il0st 
of the wiring is rcquired here, making it 
much easier to reach. The' set will be 
wired with sixty-strand, double silk 
covered copper ,\"irc, except where the 
fixed condensers are to be supported. 
For this ,,'e \I ill use bus ,,'ire coyered with 
a good insulator such as spaghetti . 

\rhen mOllnt ing thc fix ed condenser, 
(C). be sure to place it at least two inches 
or more from all other wires or trans
formcrs. If it is too close , coupling is 
liable to takc place bctwecn thc plat t: 
circuit and grid circuit of the first t ube, 
causing noise or making it hard to t une 
properly. 

Ordinary Loop Possible 

THE front panel "ill he mounted to 
the sub panel assembly when this 

wiring is completed and the parts COn 

nected up. Thc four brass brackets ",ill 
be used for his purpose. as shown in the 
views of the completed set . A rcgenera
tive loop should be used with this set for 
best results, as coyc red earlier in t!lis 
article. Howcycr, an ordinary loop may 
be used by connccting one terminal to 
loop jack No. 1 and the othcr terminal 
to loop jacks Xo. 2, and 3. 

An antenna may also be uscd if desired, 
but a two-circuit coil will be required for 
this. It should be wound on a 3'~ diame
tcr tube. The primary is to have eight 
t urns of .l'; o. 22 doublc silk covcred copp~r 
wirc, wound in an eyen la yer, one end to 
be connected to thc antenna a nd the other 
to a good ground. The secondary coil 
,,;11 hayc fift y turns of the same wire 
" 'ound in the same direct ion on the same 
tube, one end to be connected to lc;:>o 
jack :\0. 1 ami the other to loop jacks 
No.2 and 3. 

Thc set is made ready for operation by 
connecting the six dry cells in serics 
multiple; that is, two sets of three celts 
connected in series and thc positive 
terminals of each set connecter! to binding 
post A+, and the negative terminals 
to binding post A- . The 90 yolts of n 
battcry will I.e connectcd in scries and 
thc ncgatiyc terminal connected to hind
ing post n- , taking a tap off a t -15 volts 
and connecting it to binding post n-l5 , 
the 90 yolt positi,oc lead to he connected 
to the binding post n +. 

Tuning is "ery si mple . It is done by 
the t\\'o ,Iials ( \'C a nd WC) and by 
moving thc loop in a n arc of 180 de~rees. 

Thc midget condcnscr (LC) , I' hen once 
adjustcd, neeel not I.e changed. \ 'olume 
is controlled l,y the rheosta t (V R ) and 
when the set is once logged, one can be 
certain that when he turns his loop and 
two dials ( \ 'C ancl \\T) to the same setting 
he ,,"ill get the same "t at ion- if it is on 
the air. as this set! ingdoes not "ary when 
properly I.uilt and operated. 

Logging the Set 

To prepare an accurate log of the dial 
settings of condensers \"C and \VC it will 
be well to secure the regular c ross section 
pape r usually used for t his purpose and 
plot a Curye for each dial. Th is can he 
done by first tuning a stat ion to its best 
maximum setting on the true wave and 
spotting a point on the chart for each 
dia l. corresponding to I he point of the 
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dial and the wa velength cf the station. 
For example , suppose we tune in a sta
t ;on whose \\avelength is three hundred 
meters; the setting of dial \ 'C will be ap
proximately 5-32. That is, the sliding 
clement of t he condenser " 'ill be pullcd 
out unt il number fi yc is in line with the 
dial and the dial rotated until it reads 
thirt)"-t'l"o . This will l,e spottcd on the 
chart for dial YC at three h unflrcd m et ers 
on the vertical scale and fi ft y -three on the 
horizonta l scale. 

Thesamc procedure will be followed for 
the dial WC. The rheostat dials need 
not be loggcd, as t hey will vary as the 
filament batteries grow weaker. 

Q UITE an improvement may be made 
in the results obtained by this set ii 

the tuhes are matched. This maybe done 
by using a tube tester simi lar to that 
described by the wirter in the ~' l ay issue 
of R.\DlO AGE. 

If no tube tester is available, the ne!\.t 
I,est way to match them would be to 
tune in a station, and then l.y shifting 
the tubes until the I.est results are ob
tained, with the smallcst filame nt cur
rent drain. 

The tubes should then be marked so 
that they will be put back in their proper 
places in the c ircuit -when once remoyed. 
.\ tube whose c haracteristics yary to a 
"ery great extent from those used for a 
like purpose on the sa me fi lament con
trol , will cause consideral.Ie noise in the 
set and sometimes will he the direct 
cause of aging the other tubes by requir
ing excessive filament Current to be sup
plied to the circuit to make this t ube 
operate. 

Note: It would be ad~lisable to cO lll lJlzmi
calc willi the writer i ll care of R ADIO AGE 
before starf'j,lg to build this set. alld secure 
a detailed li sl of parts as used i n the 
original receirer. Detailed pallel layouts 
alld bracket dimmsiolls may be had at 
cost if desired. 
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The Double-Grid Tube in Ordinary Sets 
Low Voltage 

I n Regenerative 
And R~flex 

Receivers 
By c. R. BLUZA T 

I N the first part of this article, pub
lished in the M arch RADIO AGE, 
use \\'as made of only the plate 

c haracteristic of the tube, the extra grid 
being merely used as a means of cutting 
down the resistance of the pla te filament 
spac~ . The benefit cons isted in a low 
plate potential to obtain a good utiliza 
tion of the tube . If we increase the 
plate "Qltage, the inner grid voltage 
being constant, we obtain a family of 
cu n 'es very similar tothatobtained for the 
ordinary three-electrode tube, the steep
ness of the plate current curve increasing 
as the plate potential is increased. 

This is an important feature, as the 
steepness of these curves is a measure of 
the amplification factor ; the steeper the 
cun'e, the bigger the amplification factor 
and the more efficient is the tube as a 
straight amplifier or as a regenerative 
detector. 

Referring to Fig. I of the first pa rt of 
the article, ,,'e notice that the inner 
grid current curve is v ery s imilar to the 
plate current cur,·e. This means that 
the tube may also be used with this grid 
ptaying the part of apIa teo 

Hookups for the ordinary tube apply 
readily to the t\,'0 grid tube, tying the 
"B" battery volta ge to the inner grid and 
disregarding the plate, low voltage "B " 
battery being used . But the fact that 
the inner grid current cun'e is similar to 
the plate current cur e enables one to 
use both inner grid and plate in an am
plifyIng role. 

The theory show s indeed that, in an 
oscillary state, the maxi mu m power de
livered by either grid or plate is VI 
dh'ided by 1, V being the a"erage voltage; 
I the average current. ' 

Thus, if both circuits are used together, 
the output will be about VI if the proper 
point of functioning is used. 

For the same reason , use of both cir
cuits is very ad"antageous for reception. 

Getting Full Efficiency 

F IG. 1 shows a hookup where the full 
efficiency of the tube is obtained. 

Ll and CI a re the secondary circuit. 
L2 and L3 are two inductances respec
t:vely connected to the inner grid and 
the plate. The electromagnetic coupling 
between L2, L3 and L 1 is variable and 
the coils act to give a double regenera
tion. \Vith such a combination , as low 
as 6 volts for the un" battery will not 
cut the \ 01 u me of the reception in an 
appreciable manner. 

The operation of the set wi1\ be very 
similar to an ordinary regenerative hook-

s 
Ser~= 

+ 
Fig. 2 

The best hookup f or the double grid lube is one u'here regeneration 
and reflex ing are comhined. Ahm'e is a typical circuit of this type. 

up as Ll and L2 act like t wo ticklers .' 
Ll and Cl are the same as the usual 
found in the ordinary receiver to COv er 
t he hroadcasting range . L2 and L3 
should be about 80 micro henries. Such 
a n inductance \'a lue will be ohtained by 
winding 30 t urns of :'Il'o. 18 wire on a tuhe_ 
3 inches in dia mete r. 

The width of the winding will be about 
one and a half inch if ,touble cotton 
covered wire is used. If spiderwebs are 
preferred, they may be used, the number 
of t urns to get t he same induct ance being 
about the same as above if the inside 
diameter of t he winding is the same as 
the diameter of the tube. H(meycomb 
coils may also be use, t- for the secondary 
and the two ticklers ; the aperiodic 
primary being obtain ed by winding about 
10 turns on top of the seconda ry honey
comb coil. 

The double grid tube may also be used 
in reflex circuits, The more efficient 
hookup is one where regeneration and 
reflexing are combined. Fig. 2 is a 

Fig. I 

A simple hookup of lhe regenerative type, 
where the full efficiency of the double grid 
tube is utiliud. As low as 6 vollS for the 
"B" battery will not cut the t'olt/me of the 
reception appreciably in this hookup. 

typical circuit of this class. Detection 
is obtained in the usual fashion with 
the grid condenser and leak, this function 
being performed by the control grid. 
Regeneration is obtained through the 
action of the tickler. The detected 
current goes through the primary of 
the audio transformer. The audio fre
quency voltage is st~pped up .in the 
secondary winding and this amplified 
voltage is applied to the inner grid. 
This voltage in turn causes greater 
variations of curren t in the plate circuit 
of the tube and it is this amplified current 
which ac tuates the receiver. 

T ilE .002 microfarad condenser is a 
by-pass condenser for the radio 

frequency current in the pldte circuit . 
The values of inductances and condensers 
are much the same as in ;tn onlinary 
reflex circuit. The circuit is shown 
with no un" battery, as good results 
may be obtained, and also to emphasize 
the simplicity of the set. The plate, 
being tied to the positive post of th~ 
" A" battery, is at a slightly higher 
potential than the middle of the fila
ment; if the \'oltage of the " A " battery' 
is 6v and the drop in the rheostat is 2v, ' 
the plate is ,l\- more positive than the 
middle of the filament. ' . ~ 

This positive '\"oltage is enough to 
secure good resul ts. The inner grid is 
tied to the arm of a 200 ohm potentio
meter and its potential as regards the 
filament may be adjusted by moving the 
potentiometer knob. This hookup will 
be more efficient, of course, if a higher 
voltage is impressed on the plate. but 
the no uB" battery feature is important, 
as it is a great step toward the simplifi-, 
ca tion of the set. The tube is of the low 
consu mption type, requiring only .35 
A and 3v8. This current is low enough 
to be furnished by dry cells, three being 
used in series to gi"e the necessary. 
vol tage. An efficient one-tube portable 
set may be made following the hookup 
of Fig 2. 
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A SCIENTIFIC RECEIVER 
By M. B. Sleeper 

F ig. / . L Ovking from Ih. lOP of lho new Browning-Drake Receittr. 
showIng tho general aTran>remenl and Ihe s implified wir ing. whIch 
makes Ihu sel popular w llh beg inners .. :ho want /0 build a sel and 
build il qui<;k!y. 

DetermLnation of Constants of CoLls 

Condensers a Feature of Browning-Drake Set,
Has Half as Many Connections as Ordinary j-Tuber 

Mathematical 

and 

W
HE~ ~essrs. Browning and 
Drake delivered a lecture on their 
work before a gathering of radio 

engineers some time ago, it is doubtful 
if either of them had any conception of 
the unusual popularity that their set 
was destined to receive within the 
course of a few months. The Browning
Drake receiver is all-popular in the New 
England States and its popularity, based 
on sheer merit, is gro"'ing day by day. 

The Browning-Drake does not employ 
a trick hookup. Its success is due to the 
scientific methods applied in determining 
mathematically the various constants of 
the coils and condensers when used with 
the vacuum tubes no\\' available. This 
can be seen by studying the circuit dia
gram in Fig. ~. 

A special feature of this new re
ceiver is that it has about half as 
many connections as an ordinary fi\'e
tube receh·er. Therefore, it is a par
ticularly fine outfit for the beginner or 
for the set builder who wants something 
that can be constructed very Quickly. 
As a Summer time proposition, this is an 
ideal outfit because it can be operated 
with a small indoor antenna, with cor
respondingly lower static pick-Up. 

Tests on this outfit settled definitely 
the Question of B battery consumption. 
With five tubes in operation, under 
normal recei\'i ng conditions, the total 
plate current was 10 milliamperes. Five
tube neutrodynes, for example, draw 
20 to 30 milliamperes. This is a posith'e 
evidence that the resistance coupled 
amplifier draws less current than the 
t ransformer type. :\10reo\'er, when strong 
signals come in, the current is decreased 
and not increased. 

The publication of complete con
struction data for these recehers has re
sulted in a demand for a set of (his 
kind employing resi!>tance coupled audio 
amplification, and representing one of 
the highest types of radio receivers in 
use today, combining as it does the ex
treme sensith'ity and selectivity peculiar 
to this set, with a faithfulness of repro
duction, through the use of resistance 
amplification, "hich .will satisfy even 
the most critical music lover. 

Construction Very Simple 

By using a Daven Super-.\.mplifier unit 
which comes already wired, the construc
tion of the set has been made very simple 
and neat, without any appreciable in· 
crease in cost. Practically all of the 
"'iring has been kept under the tube 
panel, adding greatly to t he appearance of 
the outfit when installed in a cabinet . 

The tuning is accomplished by means 
of the two large vernier dials. The one 
on the left tunes the R. F. amplifier while 
the right hand dial tunes the detector. 

The R. F. amplifier tube filament is 
regulated by a 30-ohm rheostat. One 
of 20 ohms controls the detector, and 
another, of 6 ohms, is connected to the 
three A. F. amplifier tubes. Tri.jacks 
are used for plugging in on the detector 
or last A. F . stage. ~elow the center 
rheostat dial is a filament s\\'itch, b y 
means of which the tubes can be turned 
on or off without disturbing the rheostat 
settings. This switch is pro\'ided with 
an OX·OFF sign which fits against the 
panel, and the fact that its depth behind 
the panel is very small makes it just right. 

The Browning-Drake receiver \\'ill not 
i'1terfere with reception of other stations, 

because the detector lulle is not u sed in 
an oscillating condition, and the R. F. 
tube does not oscillate at all. 

Standard Parts Required 

rrHE front panel is of Formica measur-
ing i uy 28 by 3-16-in., and the base 

panel, of the same material, measures 
3 % by . 23 by 3-16-in. The panels must 
be strong mechanically because they 

. suppo rtJ the " 'eight of the instruments 
arid ' any extreme bending or sagging will 
probably result in open or short cir
cuited connections. 

The t\\'o tuning units come already 
assembled with the coils mounted on 
the condensers. The first unit consists 
of a 0.0005 mfd. condenser with the 
antenna coil, while the second is made 
up of a 0.00035 mfd. condenser with the 
radio frequency coil. Both of the con
densers are prodded with vernier dials. 
These dials ha\ e a reduction ratio of 
about 5 to I, ann are perfectly smooth 
and positive in operation . 

On the front panel are mountecl the 
three rheostats, battery switch, and two 
Tri· Jacks. The base panel carries the 
amplifier unit, one standard socket, one 
199 socket, a 0.001 mfd., a fixed con
denser, and a 0.00025 mfd. fixed con
denser with gridleak mounting clips for 
the 2-megohm gridleak. Three binding 
posts are used on the antenna coil. 

For hardware, one angle bracket and 
tweh e coil mounting pillars arc required . 
One of the pillars holds the tube panel 
to the front panel at the right hand end: 
nine of them are used for extending con. 
nections from the amplifier, while the 
other two are fastened to the underside 
of the tube PAnel as supports, for the}' 
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Fig. 2. A pictur~ of lh~ wIring arrangement of the 13rownmg· Drake set . By bringmg 
the terminals from the amplifier to the under side of the base panel. most of the wiring is 

kept out of sight. 

rest on the bottom of the cabinet when 
the set is installed. 

Fig. 2 gi"es the picture wiring for the 
set. It shows the connections and wiring 
exactly as they were arranged in the 
original receiver. The base panel is 
dropped do\\'n in order to show the parts 
more clearly. 

enlarge the hole in the clip and amplifier 
base, and slip in a Y2·in. 6·32 R. H. 
screw. Put a nut and a coil mounting 
pillar on the screw underneath the l,ase. 
This will be terminal 1\0. 18 later. 

Remove nut under binding post, B 
Input, on Dayen Super-Amplifier. Dis. 
connect connecting bus going to this post, 
a nd put back the nut and a coil mounting 
pillar. This will be the Det+ binding 
post. ~ow remO\'e the bus wire which 

The ,Maga;.;inc of the Hour 

top of it. This wiII be terminal 22 later. 
Remove the screw and nut which 
fasten the front clip"'of the second resistor 
from the right of the amplifier. E nlarge 
the hole in both the. clip and the base, 
and put in a Y2.in. 6·32 R. H. screw. 
Put a nut and a coil mounting pillar on 
this screw under the base. This will be 
terminal 16. 

Screw a coil mounting pillar on the 
A Bat+ binding post screw under the 
base. This ,,·ill be terminal 33. Repeat 
this with the P output and B output 
binding posts. 

pUT a 1-2·in. 6·32 R . H. screw through 
the front left hand mounting hole of 

the amplifier. This is a "blind" screw. 
Fasten the angle bracket to the tupe 
panel in the position shown with a 1-2-in. 
6·32 F . H. screw and nut. Now fasten 
the amplifier to the tube panel with three 
IX-in. 6-32 R. H. screws and nuts. Put 
~~-in. 6-32 R. H. screws through the 
holes in the tube paMI into the coil 

Put soldering lugs on the terminals of 
the various instruments as you mount 
them. The short heavy lines in the 
picture wiring diagram show the direc· 
tions in which these lugs must point . 
Use a good rosin core solder, or plain soft 
solder with paste put on very sparingly. 
We have found that the fa miliar spread· 
ing of the soldering paste over the panel 
at each connection can be eliminated 
entirely by slipping a small piece 01 
ordinary newspape r, which is quite 
ahsorLent, under each lug while the 
soldering is being done. The paper 
absorbs the soldering paste, lea"ing a 
clean, neat connection. Haye the iron 
thoroughl y tinned and hot enough to 
make the solder fl ow freely. If you can
not afford an electric soldering iron, you 
can use a soldering ki t , which comes 
complete at a low cost . 

Fig. 3. The clean Cllt design of the BrcJwrung· Drake five-tube receiver, so free from 
complicated w Iring, makes the set unusually attractive as well as efficient for all kinds of 

radio reception. 

1. Remove the nut under the Lincling 
post marked P input on t he amplifier. 
Also remoye the short con necting strip 
to the screw holding the end resistor clip. 
Put the nut back, and on top ot it, screw 
a coil mounting pillar. This will be the 
+90V binding post . Remove the screw 
\\'hich fa stens the clip of this resistor, 

'~ .. 

ra n from t hi s post to the front clip of 
t he first resistor. Enlarge the hole in 
this clip and t he amplifier base and put 
in a Y2-in. 6-32 R. H . scre,,·. Put a nut 
a nd a coil mounting pillar on this screw 
under t he ba se. This will be t erminal 
26 later . Remo"e the nut under the 
binding post marked A Bat '- , di scon
nect and remo,'e t he bus wire which runs 
over to the A - feeder bus, a nd put hack 
the n ut with a coil mounting pillar on 

Fig. -I. 

mounting pillars under the amplifier base. 
These serve to bring the connctions up 
to the amplifier. Put the necessary lugs 
under the ht'ads of these screws, as shown 
in the bottom "iew, Fig. 3, of the set. 
\\'hen puttingin the scre\\'sforterminals 
26 and 28 be sure to fasten the tabs on the 
0.001 mfd. fixed condenser with them. 

2. Remo,'e the screws and nuts from 
the ~ and - terminals of the 201-A 

(Tum to page 50) 

Cu~culT WITH R~SISTANCE ,COUP. A.£ 

A- A+ B+ B'" e" 
8- RF. OCT. AMP 



I 
~OI L. 1 

RADIO AGE JOT June, 1925 

COILS J " AND It 
Ii· I j I I .. 1 

~.-.-.J....J,-",.,..5.,..U,.."P P 0 R T "c:." 

~o)Ooas(Op 
NEUTRALIZING-

q l I F> 

FIG-uR£ "+ 
GENERAL I.AVOU" OF' PA~T~ 

The Magazine of the HOllr 

I~o 0 0 0 00 12>1 
... BI NOING POS.TS 

[ill GRID L.U ... 
- ANO 
CONOEN!)ER 

~' 
23 PL ATE 
CONO£NSlA 

19 

I K building an ~ 
kind of a set 
which employs 

radio frequenq' 
amplification, the 
one essential fea
ture is to prodde 
some way to oyer-

Overcom zng Rad zo Frequency 
fi t loosely O\'er the 
wooden strip " B" 
for t he purpose of 
p reY enting the 

Oscillations [11 
turning of t he coil. 
I n other words, 
the wooden block 
" B" forms a sort 

come the oscilla
tions of the radio 
f req uency a mplifi
er. This type of 
amp 1 i fic at ion 

ROBERTS RECEIVER 
of a track to keep 
t he coil fro m mo\'
ing to either side, 
T he connectionsto 

is absolutely nec-
essarv if the best 
results are to be 
expected, It is ver y t rue that so me re
generati ve sets which a re not eq uipped 
with high freque nc~' a mplifiers will pro
duce re markab le results in so me cases, but 
for all -round. cont inuous perfor mance, 
there is nothing to be comparen with 
radio freque ncy a mplification , 

There are seye ral \'.'ars of orercoming 
these undesired oscillati~ns, but the 
method used b y i\Ir- Roberts is o ne of t he 
most dependable. In accomplish ing this. 
he makes use of a primary \\'indin g con
sisting of t wo \\ ires ,rou nd together, 
which really forms t wo coils wound in the 
same direction ; as the turns of these coils 
la y s ide by side , t hey are very effect in , 

Only one of these windings is used for 
the primary, si mila r to the primary ·in 
other radio frequenc y sets, and t he pur
pose of the other is to prevent oscillations, 

The coil \I'hich is used as the prima ry 
is connected in such a wa y that it is op
posed in inducth-e relation to the one 
which is used to neut ralize the feed-back. 
This neutralizing coil is connected to the 
grid through a condenser, as will be 
noticed upon looking o\'er the dra \\;ng 
shown in F igure 2, which is a schematic 
arrangement of the circuit . 

l\I ountin~ the Coils 

I X Figure 3, a simple method of mount-
ing the coils is shown. Coils 3 and -l 

are the two parallel windings mentio ned 
before, a nd a re wound on one form. This 
form is fastened to a wooden block, " A, " 
which has a slotted hole for the screw 

By FRA IVK. D. PEAR1\'E 

which is t o hold it to the baseboard. a nd 
wh ich will a 110\\' a slight shifting of t he 
position of these coils in relation to t he 
othe rs . The seconda ry , which is coil " 5," 
is mounted in a permanent position on 
t he end of t he wooden block, "B," and 
the tickler -coil , which is adjustable, is 
mou nted on t he end of a long wooden 
dowel pin \\'hich extends through t he 
wooden support " C " and through the 
panel, where it terminates in a kno b by 
means of which the coil is dra wn forward 
or back to ,'ary the coupling· bet ween it 
and the secondary coil., 

One of the slots in : .• e fiber form on 
\\'hich t he tickler coi l is wound is made to 

7/ _11 __ _ 

r- ' 1j6-

FIGURE 1 
SHOWING OI M£"SIONS aT FI B £1'1 
I'ORM FOR COJLS I-a-~ -'1--5 AHO 6 

-, 

this coi l are made 
with flexible leads 
which will a llow a 
back - and - forth 

movement ,,' ithol1t brea king off t he 
leads. The di mensions of all the wooden 
pieces. are ginn in F igu re 3, _-\11 of t he 
coils used in t his set are wound upon 
fiber forms of the same size as shown in 
Figure L To construct these forms ,. 
procure some sheet fiber 1-1 6 of a n inch 
thick. This fiber sheet shou ld be per
fectly flat a nd not wa rped out of shape, 
Ba kelite will also answer for t he purpose, 
but this is more e xpensive, From this 
material, cut out fi ve pieces 5 inches in 
diameter a nd draw a circle 2 1-8 inches in 
diameter in the ce nter of each , and divide 
the out side edge into 13 eq ual, part s a nd 
cut a slot 1-.1 of an inch wide from t he 
outside edge to t he edge o f the circle 
drawn in the center. 

These slots will be 1 i -16 inches deep, 
wh ich will give a mple space for the turns 
of wire wh ich are to be wound in them, 
Coils I , 2 and 6 are wound with :\"0, 22 
double silk conred wire, The wire is 
placed in one of the slot s, leaving an end 
about 6 inches long, and \\'ound o,'er two 
of the lugs ; then through the slot and 
o\'er the next two lugs on the other side ; 
then through a slot , over the next t\\'O 
on the other side, etc, 

Using a Sprin~ Clasp 

COIL \"0. 1 consists of 30 turns wound 
in this way , and at each fifth turn a 

small loop is made in the wire, just large 
enough to solder a wi re to, \I'hen the se t 
is wired , A better method of making this 
connection after scraping the insulation 
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off from these loops 
is by using a small 
spring clasp which 
is connected to a 
tlexible lead. In 
this way the num
ber of turns used 
may be varied 
easi ly by simply 
snapping the clasp 
on the desired tap. 
Coils .£\0 . 2 and 5 
are wou nd just Ii ke 
Coil No. 1, the 
only di fference be
ing that each oj 
these coils must 
have 45 turns of 
.£\0. 22 wire. 

The coil r\ o. 6, 
which is the tick
ler, which is to 
sl ide back an d 
forth , isalsowound 
in the same way, 
but has only 20 

j 

COlL 5 
t 

COIL53 / 1 
AND '+ 

i 
I 

I I 
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METHOD OF MOUNTING COILS! 3-'+-5 ANO G 
set is a ssemhle,\ ----------- ------------------- ....) 

taps, or to the in
side terminal 
(whichever a r - , 
rangement gives 
the best results). 
The outside term
inals of the coils 2 
and 5 must be 
connected to their 
respecti ve grid s 
and the outside 
terminal of the 
plate coil is con
nected to t he plate 
of the first tube. 
The inside ter
minal of the plate 
coil must be con
nected to the out
side terminal of 
the neutralizing 
coil as shown . A 
reversal of t his 
connection would 
ruin the neutral
izing effect of the 
coil. The bottom 
or inside terminal 
of the neutralizing it is found that 

oscillations occur, the number 01 turns 
on thi s coil should be reduced. The 
coils r\o. 3 and 4 are wound on one 
form. They a re wound with :\0. 26 
double silk covered wire . For ea se of 
winding, this wire should be first wound 
on two spools. Place the ends together 
in one of the slots and wind with the two 
strands of wire, instead of the single 
strand as in the other coils. I'lere the 
method of winding changes slightly. 

Instead of winding O\'er two teet h or 
lugs as before, wind over only one, pass 
through the slot and over the other lug 
on the other side, etc. There should be 
22 turns of this double windin g ; that is, 
22 turns of each. _\Cter all the winding 
is completed, there wi ll be five forms and 
six coils. The coil 1 is the aerial induc
tance. Coils 2 and 5 are the secondary 
coils, coils 3 and 4 are the plate and neu
tralizing coils, and coil 6 is the tickler. 

In assembling the set, coils 1 and 2 are 
mounted on wooden blocks as shown at 
" :\," Figure 3. These are made adjust-

AFT 
Fig. 2 

(Schematic Circuit) 

able by means of t he slots in , t he blocks 
and should be placed about 1-2 inch apart 
and afterwa rd, adjusted until the best 
position is foun!l, where .they are fastened 
securely and left in th is posi tion . Coils 
3 and 4, 5 a nd 6 a re mounted at least six 
inches from 1 and 2, and at right angles 
to them as shown in Figure 4. By Illount 
ing coils 3, 4, 5 and 6 back away from the 
panel, all chance of body capacity inter
ference will be e liminated. It is just as 
easy to mount them in t his position as 
an y other, as it will require only a longer 
wooden rod to accomplish this. 

)lountin~ the Parts 

T HE parts should be mounted about 
as shown in Figure 4. This arrange

ment may be varied somewhat, providing 
the condensers and coils are not placed 
too close together. In connecting up the 
various coils, one must be ca reful to see 
that the outside terminal of coil 1\0. 1 
is connected to the aerial and that the 
ground connection is made to one of the 

coil is connected through the neutraliz
ing condenser to the 'grid of the first 
tube. This neutralizing condenser should 
be the smallest \'ariable condenser which 
can be obtained. 

One which has only two plates ..... ill best 
serve the purpose. 

There are many of these midget con
densers on the market which are sold for 
this purpose, but if such cannot be ob
tained, the ordinary method of using bus 
bar wire with spaghe tti insulation, such 
as is employed in .the neutrodyne circuit, 
may be used. it will be found, ho ..... ever, 
that considerably more capacity will be 
required than that used in the neutrodyne 
circuit. This part of the set will be more 
or less experimental, until the proper 
value is found. The correct capacity at 
this point is the most important part of 
the recei \'er. 

The parts required for the construction 
of this receiver are as follows: ' 

Six coils as described, two 23 plate ' 
(Turn to page -/9) 

fo .. c 

ILHo 

'-----St5" 
.0 O.:l. !:>-

'----'----- At&-

~-------------~--------~--------A-



RADIO AGE for June, 1925 The JIagazine of the HOllr 11 

An IDEAL Set in Practical Form 

Fig . 1. Rc?ar panel view 0/ sel described by Mr. Silver. All apparacus is mounted on the panel. 
there being no need for a baseboard. 

Fig, Z, Front liiew of tlte completed set, showin g conrrols 

A Four-Tube, Neutrali:ed Radio Frequency Recetver; 
Stable Hookup Gives High Efficiency Over Entire Range 
by Using Regenerative Detector and Usual AmpUfier 

THEORETICALLY, a broadcasting 
recei,'er consisting of one or more 
stages of regenerative radio fre

quency amplification, preceding a ,'acuu m 
tube detector circuit which would also 
be regenerative and which would be fol
lowed by One or two stages of audio 
amplification, " 'ould be just about ideal 
from the standpoint of the average radio 
fan who is interested in results, low cost 
and general simplicity, 

As far back as se,'eral years ago, this 
combination was realized to be highly 
desirable, and a number of text-books 
can be found in \\'hich SOme such layout 
was gi ,'en, generally followed by a nota
tion to the effect that while the system 
had wonderfu I possibilities, it would 
indeed be a good man who could get it 
to function really satisfactorily. This, 
it must be remembered, was several years 
ago when the neutrodyne was but a 
dream and low-capacity, lo~'-impedance 
tubes were practically unheard of. 

Before going into the details of a prac
tical form of this circuit, it might be well 
to consider the neu trodyne system and 
the allied systems of tuned radio fre
quencyamplification. Essentially a neu
trodyne is nothing more than a tuned 
radio frequency amplifier, the neutrodyne 
principle being merely an arrangement 
whereby an excessh'e amount of energy 
due to regeneration, which might cause 
oscillation, is so balanced out that oscil-

By A1cMURDO SILVER 
Assoc., 1. R . E . 

lation cannot take place, Actually, a 
neutrodyne is highly regenerati\"e on the 
shortest wa,'elengths at which it will 
operate, but it is so balanced that oscilla
tion cannot take place upon the shortest 
",aye to be received-say 200 meters, 
When the recei"er is tuned to its highest 
wave, -550 meters,-the amount of 
regeneration present "'ill have falle n otT, 
with the result that the selecti"ity and 
sensitidty are ,'ery much poorer than on 
the lower wa,'cs. This is the basic fault 
of tuned radio frequency amplifying 
systems-if they are to be simple in 
operation and thoroughly stable, their 
efficiency will not remain anywhere near 
constant over their full wavelength range. 
Tuned radio amplifiers not employing 
neutralization must ha \"e losses intro
duced into their circuits if they are to be 
kept stable, another common stabilizing 
method being to so arrange the coupling 
coils that energy, fed through on the low 
waves, will be insufficient to cause oscil
lalion, Due to the fall-off in regeneration 
with an increase in wayelength, most such 
sets are poor perfornlers on the high waves. 

Stability a Feature 

O~E of the advantages of the neutro
dyne is its stability; hence it is pos

sible to realize, by using a ~eutralized 

R. F. amplifier, our ideal recei,'cr, for we 
can combine a regenerati"e detector cir
cuit in conj unction with a neutrodyne 
amplifier that will do much to e,'en up 
the efficiency of the set o,'er its entire 
range. If such a combination is carefull y 
designed, the losses in amplification In 
the R. F. section On the high wa,'es may 
be compensated for appreciably by the 
controllable regeneration in the detector 
circuit; yet the fact that the detector may 
be oscillating will not un balance the sys
tem. 

Before considering the design of a 
circuit which renders this combination 
possible and entirely practical, we must 
realize that in rhis design we ha,'e accom
plished two very important operating 
improvements, almost at One stroke. 
The first is the eliminating of radiation 
f rom the recei ,'er due to the transmission 
of energy from the detector circuit, when 
it is oscillating, to the antenna system. 
This is prevented by the neutralized or 
balanced condition of the R. F. amplifier, 
which prevents the passage of en erg}' 
from its plate circuit back through to its 
grid circuit . 

This permits the detector to he oper
ated in an oscillating condition with no 
fear of the receh'er radiating and dis
t urbing the neigh bors, Here, then, is 
the second important operating improye
ment-th e detector may be made to 
oscillate and stations located with but 
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one dial, merely by turning the detector 
tuning condenser until the desired whistle 
is heard, as on a regenerative set. The 
R. F. amplifier is then adjusted until the 
whistle is loudest, and the detector 
stopper! from oscillating by reducing its 
tickler coupling. Actuall) three or mOre 
controls are used on such system, of 
which only one need be used to find 
unknown stations. 

I n practically constructing such a 
system, there are several ends to be 
achieved, and upon them will depend the 
means employed. The first point is that 
the receIver must go do\\"n to the noi se 
level and hring in with loud-speaker vol
ume any signal s heard with sufficiently 
greater intensity than the ever-present 
at mospheric noise to be disti nguishecl 
from it satisfactorily . Then, the recei , 'er 
must be selecti ve enough to cut through 
the entire grouT' of local stations in ce n
ters such as Chicago or Xew York, and 
bring in dependably stations all over the 
country . The set must be simple to 
construct and operate, the upkeep cost 
must be low, a minimum numbers of 
tubes shoul.! be used, and all parts should 
be procurable on the open market. 

Layout Insures Efficiency 

THE practical ans,\"er to these and 
many other more invoh'ed require

ments, both from the standpoint of 
theoretical as well as practical efficiency, 
is illustrated in Figures 1 and 2. Figure 
2 is a front ,·jew, showing all con trois 
mounted on a standard 7 x H panel. The 
left dial is the a ntenna, or R. F. stage 
condenser, the next the detector con
denser, an(l the next the tickler. To t he 
right is the rheosta t knob and the battery 
binding posts. The lay-out is not only 
pleasing to the eye, bu t mak~s for the 
greatest possible efficienry. 

Figure 1 is a rear ,·iew of the set . At 
the right is the antenna inductance, 
mounted on the back of its tuning con
denser. K e xt is the R . F . tube socket , 
with the neutra lizing condenser mounted 
directly on its grid post. To its left is 
the detector conde nse r. then the detector 

socket with its grid-condenser and leak. 
Next is about the most important piece 
of equipment in the set, the R. F. coupler, 
with its adjustable tickler. Upon the 
design and construction of this coupler 
depends the stahility ,of the outfit, for 
e,'en a ,'ery slight "ariation in the size or 
location of the primary coil, placed inside 
the hottom end of the stator coil, ,,'ould 
throw the results of the whole receiver 
off. At the left end of the panel are the 
t\\"o audio tube sockets, placed o ver the 
audio transformers, and behind the rheo
stat controlling all fOllr tubes. On the 
left end of the panel are the battery 
binding posts, on-off switch and jacks. 
No sub-base is used, a ll parts mounting 
directly upon the panel. 

T he recei , 'e r illustra ted consists of one 
stage o f tu ned, neutra lized R . F . ampli
ficat ion, a regenerati ve second detector 
a nd two s tages of distortionless audio 
a mpli fica tion . The condensers used are 
of the grounded rotor, low-loss t ype, and 
aside from pre,'enting hand-capacity, are 
extremely efficient. The antenna coil 
and R. F . coupler are especially designed 
for the circuit, and employ self-supporting 
windings , rendered r igid 1Iy a special 
t reat ing compound . :\ s a matter of fact, 
tests by Armo ur of Chicago indicated that 
these coils 50 treated have less resistance 
on a d ry day t ha n un t reated coils sup
ported with two strips of adhesi,'e t ape, 
while for a damp day the doped coil 
showed 26 ohms less resis tance than the 
undoped coils . This fi gured out to be 
about 500 per cent grea ter res istance for 
the un t rea t ed winding. These tests 
indica te ' t ha t t he high efficiency claimed 
for the unt rea ted co ils, wi t h which the 
ma rket is no\\' Aooded, is purely mythical, 
but much depends upon the use of a good 
dope, such as is not a va ila ble on the open 
market. 

Results Obtained 

THE test of any des ign is what it will 
do, and merely fig uring out an ideal 

receh-er on paper is fa r fro m b uilding it , 
a nd testing it under a " arie ty of condi
tions. 
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A large number of these sets have been 
built and used in and around Chicago. 
with the results obtained by one builder 
typical of those obtained by the others, 
with due allowance for location and condi
tions. A physician in Wilmette built the 
set in a period of three hours, hooked it 
up at four in the afternoon, and before 
eight o'clock had gotten 27 stations on 
his loud speaker. ranging from Toronto 
to Fort Worth, in daylight I In a week 
he logged over lOO stations, never once 
resorting to head-phones. 

The material required to build the 
receiver is given in the list below. with 
an accessory list farther along. It is 
strongly recommended that the builder 
adhere strictly to t his list. If, however, 
the experimenter desires to deviate, he 
should only do so where his knowledge 
is sufficient to effect the necessary design 
changes attendant lIpon the use of mater
ial other than those specified. 

2 Low I~ contir D.'\e l"'" .cx)()S. 
3 4-1ocb ~(oulded diuh4-taperod knob •. 
I 6Y. Obm rbeos'at. 
o Ju.."I ulH.ted top h indin &: pu~b 
I 2 S pring jack. 
I 1 Spring jack . 
1 Low 10M couplet . 
1 Low h ).S.!j ant~nna ~iL 
" )antl mounting :tock.~. 
2 3~:1 Audi.o tra ll8(ormers. 
1 oo-oa . witcb. 
1 .00025 ~1ic. Coude~~r .. ·itb leak eJiPlll . 
I .~ !\O ( ica COnfif'DSer. 
1 .Oo-iS Mica Condeon..e r 
I 2 MeR' Grid l ~ak . 
1 . 12-1 1"3-16" p &oeJ. 

BWI-har. 8PBlhc ttl. ~CT' l"WR. autA. so lde!', lut.'l. Il"t.c . 
TOOL8 HEQC IRE D : 8 ert'w d rive r, I,llierl!l . soldering 
iron. ba.ud drill witb dr il1e. Goad CouDte r"ink· 

I f a plain panel is used, it should be 
drilled in accordance with the layout 
gh·en. and the necessary holes coun te r
sunk. If desired. it may be gi"en a 
grained finish by rubbing in one direction 
only \\'ith sand-paper and oil. Indicating 
marks for the dials may be scratched 
with a scriber and filled in with Chinese 
white. 

The antenna coil should be attached to 
one of the variable condensers. Care 
should be take n to see that the loop, or 
tap on the coil comes near the right-hand 
end of the condenser, when viewed from 
the rea r, " 'i th the stator or fixed plate 

(Turn to Page 56 ), 

Fig , 3. La)'ollt of apparatus in set described by A[r~' Si/t'er . Study of this figure and No. J shO!~ld enable any RADIO AGE 
reader to make Sitch a set . 
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Proper SOLDERING 1 nsures 
Efficient Circuit Operation 

A T the right is a good idea of how to 
apply the solder to the joint. L Note that 

only a small amount of the solder is neces
sary on the tip of the iron. Rub it over the 
joint to be soldered unt if it runs freel y, 
and then let the joint cool. Some radio 
experts have said that the best test of a 
soldering job is to drop your wired set on 
the floor, and if the It'ires stay intact, the 
soldering is satisfactory! However, this 
method often proves disastrous to the rest 
of the set . so be on the safe side by testing 
the soldered joints with your hands. And 
Once you are sure the job is satisfactory, 

leave it aloT!e. 

, Kadel :LDd Rerbert Photo!'.J 

P R OCED URE " ·umba T wo in doing 
good soldering is to dean the connec

t iom to be soldered with the same care thal 
was given the iron itself. The (irst photo
graph at the right illustrates this method. 
\I;'hen both iron and wire are clean. good 
contact is assured. N ext. apply the solder
ing flux, as 'shown in the photo to the left . 
Be sparing in the application of the flux . 
for many poor connections are often 
caused by the use of · the flux in excessive 
quantities. Do it right the first time and 
you won't be taking your set apart time and 
again aft.., it has b"en put into operation. 

P ictorral Tips 
. f or the Set-Builder 

on This Essential 
Radio TOPic 

GOOD connections mean good contacts 
and perfect circuits, These the set

builder m ust have if he is to be repaid for his 
r.!Jorts with good reception and pure tonal 
quality. The fi rst thing to be done in setting 
out on a soldering job is to clean thl! 
soldering iron thoroughly. as shown in the 
photograph at the left . Use a file for this 
prel im inary job, and see that all grit and 
other impedimenta are removed before 
actually turning to the solder, This means 

the solda u'ill be abSolutely clran . 

-
------
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What the tQ 
Broadcasters 

are Doing 

W JZ Broadcasts for the Tired 
Business Man 

FOR once the male radio fans have 
come into their own. Women listen

ers, for whom special "\Vomen's Hour" 
programs ha ,'e been instituted and 
featured since radio began, now have no 
consideration at the hands of station 
WJZ, :\ew York City. The long-sutler
ing, bill-payi ng hu sbands are being gi , 'e n 
something for nothing; and the so me
thing is designed for their ears and theirs 
alone. 

"For T. B. :'II's. Only." So read the 
\\'JZ program hetwcen 8:40 and 10 
o'clock on :'vlarch 9. What a T . B. \1. 
is, every follower of the Great White 
Way knows; he is the gold-digger's de
light, the Great :'IIoglll to whom a ll 
Broadway bows low the while they re
lieve him of vast fortunes; viz., the 
"Tired Business j\ Ian." And \\"JZ has 
planned to bring him surcease from his 
suffering, to relie"e the chronic ennui 
of the peculiar species \vithout reliev
ing his pocketbook. Truly radio is a 
Marvel! 

Enter the "Chics" 

The Two :\Taries crooned the kind of 
blues that only men appreciate; George 
La \'al Chesterton rendered an episode 
entitled "\\"a-a-a-ah!" which w~s , c1irected 
straight to the sorely-tried hearts of the 
T . B. 1\1 '5 . ; the \,"orld's Wurst Radio 
Speaker unburdened his soul to an 'audi
ence which shouldn't have contained 
any women! ; Fay j\larbe, Broadway's 
Peppiest Play-Girl, put across a radio 
act that made WJ2 request a special 
police guard at the studio to fight 011 
the admiring "studio-door Johnnies;" 
Sam Hermann, with Muriel Payellock, 
arranged an act that brings S5.50 top 
anywhere in civilizat ion; John C. Cutting, 
the Baldest \Ian in Three Continents, 
described the harrowing night-life which 
made his hair fall out; and Norman E. 
Brokenshire mounted his u kelele and 
sang a song that made the well-known 
"Parley-Vous" fade into the background 
of respectibility. 

"For T , B. :\[.'s Only!" \\'J2 has 
given full warning to all feminine listeners 
to rema in away from the loudspeakers 
and ear-phones on these nights; and for 
the sake of peace in the family it advises 
all married men to keep their wives away 
from the recei , 'ing set. And abo,'e all , 
\\'J2 earnestly entreats 'all men not to 
tell their feminine contingents what 
they are laughing at-if they should 
stop laughing long enough to be able 
to tell! 

c a 
Above is Herbert S idney M intz. musical director 

and announcer of the new Wrigley-Hermann. 
Thompson radio station. WHT. which has opened 
tOwers in Deerfield, m" and studios in Chicago. 
Mintz is an old KYW artist. 

ALBERT IIA Y l\IALOTTE, the con-
cert organist at l\lc icker's Theatre, 

Chicago, has firmly established him
self as one of C hicago's fa ,'orite radio 
stars. Mr. ~larlotte's supreme artistry 
as well as his natura l facult y for picking 
selections a nd arranging programs, has, 
in the short period of t ime he has been 
on the air, made him a midnight feature 
worth stay ing up late to hear. His con· 
certs start every Wednesday and Friday 
nig ht at fifteen minutes after midnight 
at KY\\'. 

Malotte has had a wide and , 'aried 
experience, having been a 'professional 
a viator on t he Pacilic Coast se,'eral years 
ago. After flying for some time he ' ~,\'ent 
to Alaska to fill concert engagements 
and in a country where afmost every 
man is a dead shot, he won the first prize 
in a ritle contest. He has been a big 
game hunt er in the Rockies and proudly 
displays an enormous mountain lion 
skin whose owner fell under his unerring 
aim. 

Albert Hay Malotte, concert organist 
at McVicker's Theater, Chicago, who is 
gaining friends among the Middle West
ern radio fans through his midnight 
broadcasts from KYW. 

Some Sidelights on Radio and 
the Stage 

By Wilson J. Wetherbee. Director. 
Westinghouse KYW 

OF LATE producers of the drama and 
its melodious kin , the musical 

comedy, ha\'e seen spectres stalking in 
the rapidlr increasing popularity of 
radio. E"idently they are com'inced 
that broadcasting is here to stay and 
that no amount of scoffing can stem its 
advance, These folk of the theater 
appear disconsolate when they should 
be rejoicing over the discovery of a new 
medium for popularizing the American 
stage, 

Just why the theatrical world has 
le"elled its guns on radio is a difficult 
question to answer. There is no one 
kind of diversion which will satisfy all 
of the desires or'the public . Good show
manship is builded upon no one factor 
so, much as experience, but with the 
COining of radio, the theatrical producers 
ha"e apparently been blinded to the 
words of "'isdom which appear in e,'ery 
primer devoted to theatricals. 

For the moment let us grant that 
radio broadcasting will divert the publit" 
from the box office. Let us say that the 
amusement seekers turn to a quiet 
e\'ening at home and a receiving set for 
recreation. 

The Reaction to Radio 

Now that we have the former theater
goer safely at home with his new radio, 
let us also study his reaction. He hears 
a clever monologue, enjoys a medley 
played by a deft fingered pianist, dis
covers that his feet want to dance to a 
tune being played by an orchestra and 
learns also that he would like to see the 
possessor of the sweet voice which 
thrilled him with a love ballad. He 
listens attentively as the announcer gives 
the name of the artist. Perhaps the 
performer is a/1 a·mateur whose only 
public appearance is over the radio. 
Again he may recognize the name as 
that belonging to a famous star who is 
appearing 1n some production in his 
own city. In the latter case the chances 
are ten to one the listener will buy a seat 
for the show in which his radio favorite 
is appearing. 

Perhaps the theater manager will 
scoff at this assumption. The directors 
of KYW have good reason to believe 
that their assumption is true. The 
broadcasting of "Abie's Irish Rose" 
brought 2,876 persons to the box office 
within forty-eight hours after the pro
duction was broadcast. 
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"Herb" Rawlinson, popular movie 
star, seems to be having a good time 
showing his radio listeners how to solve 

that intricate cross-word puzzle, 

W ITH its six 500-watt sets, 
and one 1,500-\\,att station, 
Southern California can be 

tuned in 'most any time and radio 
fans from the East and Middle Western 
states are picking up programs from the 
Pacific Southwest with somewhat more 
regularity than a year or so ago, 

"Herb" Ra \\'Iinson, veteran film player, 
has given speeches and bedtime stories 
from most of the Los Angeles station", 
In .fact, he acted as a radio announcer 
during the recent radio show in that city. 
But Rawlinson can't get awa from 
rehearsal habits. In the picture we find 
him trying to explain a cross-\\'ord puzzle 
joke to radioland with the use of a dic
tionary, 

O,'er at KFSG there are church sen'
ices on the air day and night. One of the 
most interesting is the Thursday night 
\\'ater baptismal, at which nearly a hun
dred people go through the baptismal 
process. The musical part of the broad
cast includes songs by the Southern 
jubilee singers and the temple sih'er 
band music, But the most popular enter
tainer from this Los Angeles station is 
Esther Fricke Greene, who presents an 
hour's program of organ selections three 
times a week. 

«I. California is Lea.ding the Country in th~ 
Development of Eff icient Radio Stations 

The Broadcast Favorites of 
Southern California 

Some l\'otes frorrt- the Sunny Radioland 

By RALPH L. PO\VER 

Cp at KB] the Lost Angels go on the 
a ir a t midnight Saturday for a two or 
three hour program of f un and frolic, 
similar to the Hoot Owl program up in 
Portland. Then. again, they ha,'e a 
Saturday afternoon frolic that is becont
ing a classic in ra dioland. One of the most 
popular instrumenta lists from this sta-

( ~cReDt'J' Photo, Hollywood) 

Al W'ilson, a stunt at'iator for the mOVies, 
thrills the radio listeners regularly from 

KF1, Los Angeles. 

tion-the oldest 500 v;atter in Southern 
Califor nia-is ] ules Lepske, member of 
the famous Philharmonic Orchestra and 
leader of the Philharmonic Quintet which 
plays from KH] twice a \\·eek. 

Hollywood now has two stations
KXX and KFWB-at which a goodly 
number of sCreen stars talk. But the 
radio public is fairly well fed up with 
patter and demands entertainment. Herb 
Rawlinson. by the way, always carnes 
his fa ... ·orite uke along. 

So the Hollywood stations are pro ... ·id
ing a good deal of musical entertain
ment. During the Summer months the 
Hollywood Bowl. a ci"ic enterprise, COn
ducts a series of ten weeks' open air COn
certs and as a forerunner of these they 
are now pro ... iding some radio concerts. 

Their radio pianist is Raymond ~Ic
Feeters, talented young composer, who 
acts as COncert pianist at the Bowl and as 
organist at One of the local churches. 

Little Peggy Lynne recently won a 

giga nti c bea uty contes t prize in t he 
metropolis of Southern Ca lifornia a nd is 
a prime favorite '\'ith radio fans. 

A L \VILSO~ has just finished a film. 
"The Cloud Rider," and he often 

tells his ra dio a udience about his stunts 
in the clouds as a stunt ma n for film la nd . 

Tune in on Southern alifornia sta
tions and hea r their programs. 

If you tune in on KFI on alternate 
\Vednesday nights from 9 to 10, I 'acific 
Standard time, you will hear the " -ampas 
program, gil'en by the official organiza
tion of the film colony. These programs 
ha \'e presented _\dolphe \Ienjou, Adolpha 
l\lenjou, Trixie Friganza, Louise Fazenda, 
Viola orba, Betty Hlythe, Bert Lytell, 
Marguerite de la ~Iotte, ] ohn Howers , 
Fred Stanton and hundreds of othe r 
screen celebrities who entertain by song 
and speech. 

Los .\ngeles stations now include KFI . 
on 1,500 watts, ann the following on 500 ; 
KH], KFSG, K~X and KFWB, the last 
two being in Hollywood. KFO~ at 
Lon~ Heach is also a 500 watter, 

(Photo b,. Wiae lJ 

Raymond McFeeters. the u'istful )'outh 
shou'n above, is a regular concert pianist 
from K N X, Hollywood. u'here the movie' 

stars come from . 
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(Photo b, Bloam, Cblcaau) 

" ST A Y A WHILE WITH W-Q-J. " 
In this mtimate way, "Jerry" Sullivan, the unusual announcel 

and entertainer at WQJ. the Calumet-Rainbo Gardens Station at 
Chicago. begins h is popular Jazz programs every evening at 10 o'clock_ 
Jerry has a style of announcing all h is own. and needless to say, it 
has won him hosts of admirers . He was one of the first devotees of 
the "crooning" method of broadcasting. He is also a pianist of un
usual abili ty 
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Catertng 
to the Whims 
of a F ickle 
Audience 

Is No 
Child's Play 

at KDKA 

X'NOUNCIl\G radio programs 
might be called the world's most 
recent profession, because an

nouncers for broadca sting stations were 
introd uced first abo ut four years ago 
when KDKA, the world's pioneer station 
of the \Vestinghouse Company at East 
Pittsburgh, Pa., was started . 

H. W . Arlin , the \vorld's pioneer radio 
annOuncer, made his debut early in 
1921 and has been continuously " on the 
air" since. Th us his long service entitles 
him to the honors of being the yeteran 
of radio annOuncers. 

l\ Ir. Arlin's studio experiences have 
been m any and va ried. Life as a radio 
announcer is not a dra b aITair, as there 
is it necessity of being continually on the 
"qui vive." 

In the follo\\'ing inten'ie\\' i\[ r. :\r1in 
tells of some of his studio experiences 
and some interesting contacts with h is 
radio public, 

He Never Tires 

I A l\l often asked the question, ' Do 
you become tired of announcing?' 

or 'Does radio work become monoton
ous?' 1\1y answers to such questions 
areal\\'ays in the negath'e , thanks to 
an ever-curious and a n assisting public. 
By such an ans\\,e r, I mean that any 
motonony which might othen\ ise tend 
to creep into the almost continual execu
tion of programs is quickly dispelled 
by a multitude of extraneous dut,ies 
with which an annOuncer is confronted. 

"Probably one of the most interesting 
phases of studio work COmes through 
contact with the public, not entirely by 
personal association, but also through' 
the telephone and telegraph. No work 
can become monotonous or tiresome 
where the public is in volved . On the 
contrary, I have found that a study of 
the whims and fancies of the public 
has been an exceedingly interesting one. 

H. W . Arlin, " World's Pioneer Announcer-" 

Paraphrasing the famous expression of 
Abraham Lincoln, ' You can please some 
of the p eop le all of the time, and all of the 
p eople some of t he time; but yOll can' t 
please all of the people all of the t ime.' 
Not radio, at any extent . This state
ment could be applied to the \'iew of the 
publ ic on any one pha se of ra dio enter
t a inment s nch as m usic or sports. \Yhen 
applied to all of the phases of radio, it 
becomes many more times effecti\'e. 
\fha t one person likes , another dislikes, 
and what One person condemns, another 
a ppro\'es; so a n announcer is almost 
justified in conclu d ing tha t a 'fift y-fifty 
break' with t he listening public is fair 
enough , IIo\\'e \"er, 100 per cent satis
faction is al ways the goal. 

" In telling of the announcer's contact 
with the public \\'e may take into COII
sideration only one phase of this contact; 
that of telephone conversations, The 
nature of the t ele phone messages re
ceh'ed , together with the con \'ersations 
that fol\o\\', ten d to c reate in one a desire 
for the study of people. The thoughts 
and ideas which prompt these ma ny 
cal\s are perhaps innumerable ; perhaps 
some one conceiyes an idea by which 
radio can be of aid to him in his OWn 
personal ad\'ancement or the advance
ment of some pet theory, or possibly 
some one desires some information which 
may vary from t hat of a fjuer y regarding 
w hat is the proper food to give a s ick 
baby to that of certain details regarding 
a program to be broadcast se vera l weeks 
hence . 

Some of the Questions 

A' FEW of t he seemingly endle ss 
number of such questions and re

quests may be of interest. A confiding 
interest in our listeners, (this same pub
lic) ",ill necessitate the omission of the 
names of any personalities involved in 
the fo110 \\'i ng: 

H. W : Arlin, the 

World's Pioneer 

Announcer, Has 

Never Tired of 

the Radio Game; 

Here are Some 

of His Reasons 

" One of our good Cana dia n friends 
recently called to tell us about a circular 
pa rking station he had in\ 'ented for auto
mobiles whic h would handle two hundred 
cars and which could be operated by 
one ma n . Appreciating the need for 
better parking service a nd predicting 
great s uccess for h is y enture , he request ed 
that we a d vise the radio p ublic of his 
in vention with full deta ils as to where 
to purchase these stations, 

" A lady ca l1s us and requests that we 
annOunce t ha t she has just Id t a package 
of paja mas on t he street ca r .and would 
like to ha , 'e t he sen 'ice of the radio in 
recovering them . After b eing informed 
tha t we ne \'er ma ke local announcements 
except in cases of robberies , kidna pping, 
lost persons and such emergencies, she 
replies, '\\'ell , t hi s is an emergency case , 
b eca use it is the only pack age I had.' 

.. An e lderly la dy , a pparently a student 
of na t ure, ca Us a nd gh 'es us the following 
important news ite m: '\Vi ll you please 
announce t hat t here is ahout four inches 
of snow in my back yard and that I 
ha\'e just s~e n t wo cardina l red birds?' 
Of course, a \'er )' un us ual s igh t for this 
time of the year. 

" No sooner is the telephone receiver 
on the hook tha n the bell aga in rings and 
a n innoce nt feminine \ 'oice pops the 
follo\\'ing impression: ' I just heard you 
annOunce that you had received a tele
gram from ~e\\' York commenting on the 
program. I woul (1 like to know if you 
a re also broadcasting to Ohio tonight, 
as I would li ke to request a number for 
some friends out there who do not have 
the ad \'antages of a radio.' 

" It has also been brought "ery forcibly 
to my attention that radio has made a 
greater impression upon the public than 
has music. Of the many proofs of this 
statement, I might cite an occasion On 
which a progra m was being presented by 
the great Fritz Kreisler. (To page 62) 
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Radio Reveals a 
Civilization 

1Vhat the Broadcasters are Doing 

New 

Unpublished Details of a Newly Discovered 
Race, Twenty-Two Centuries Old, Given For 

First Time Fr01n KOA , at Denver. 

By FRANJ( }. McENIRY 

WIDELY scattered re
mains of a vast, al

together unknown civiliza
tion which for twen ty-t wo 
centuries has been buried 
under three to ten feet of 
waste and crumbled rock, 
are just being opened in 
southwestern United States. 
They definitely establish, 
archeologists declare, that 
Colorado's Cliff Dwellers 
were not the oldest pre
historic race to flourish on 
the North American con
tinent, 

How long this newly dis
covered civilization thrived, 
from whence , it came .a~d 
how and \Vhen it was wiped 
away are facts which ex
cavators from' the Colorado 
State museum are noW 
endeavoring to determine. 

In the meantime, howe er, 
scientists have been dumb
founded at finding a lost 
city of pithouses extending 
along the tops of a strag
gling series of mesas in south
western Colorado, which 
swing from a point near the 
Colorado- Utah border in 
the Paradox vatley to Pa
gosa Springs, Colo., and 
thence south, well into Xew 
.:\lexico. ' 

Unpublished details of 
this astounding settlement, 
a comprehensive ci"iliza
tion in itself and the largest 
yet determined of prchi~
toric America, were pre
sented by radio on April .5 
over KOA, the General 
Electric station at Den ver, by Joseph 
Emerson Smith, member of a recent 
archeological expedition in to this region 
hy the Colorado museum. This unique 
program, which was being sponsored by 
the Denver Tourist bureau, was given as 
part of a studio presentation beginning 
at 8:10 p. m. 

1000 Years Before Cliff Dwellings 

T HIS lost city comprised scores of 
separate and distinct units, which 

for the sake of defense advantages were 
confined to the tops of mesas or table 
lands, high above the valleys below. 
Five hundred pit houses in one group 
alone have just heen mapped in ,,'hat is 
now known as the Chimney Rock- Piedra 

Above are the ru ins of a prehistoric watch tower in Colorado, which once commanded a 
valley 1,600 feet below, The insert shows the skeleton of a prehistoric woman and 
remarkably symmetrical pieces of gray ware, which were uncovered in a nearby pit-house. 

inhabited twenty-two centuries ago. 
I n the circle at the upper right is Chief Evergreen Tree, whose war-bonnetted ancestors 
looked in awe upon the advances of the encroaching white men. Radio station KOA, . 
located in the heart of this age-old cit' ilization, broadcast the first information concerning 

the discoveries a few weeks ago. 

region. This area measures fourteen 
miles in length and one and one-half 
mile in width. 

That the lost city antedated cliff dwell
ings by at least 1000 years, archeologists 
are certain. 

"\Vhen Socrates, condemned to death, 
Was drinking hemlock in his cell at 
Athens, -in the 'old' world, this great 

population of a brown race, that builded, 
flourished and then disappeared mys
t eriously, had emerged from a semi
savage state to one of distinct culture,' ( 
l\fr. Smith told his radio audience. 

"There is little doubt that the city was 
a continuous habitation of many thou
sands of humans," he contin ued. "Tens 
of thousands of pithouses, (To page 48) 
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The World's Biggest Radio Organ 
- A nd 
The 

Littlest 
Organist 
flHow the Prin1 
L ittle Organi s t. 
of S tat ion \'lOO 
is P roving ,All 
B obbed Heads 
A-re Not Empty 

THE \\"anatnaker Grand Organ i,; an 
!v.~titurion in, P~iladelph ia. \ ' isito: s 
are taken to see ·it along .wi.th ·· tlie· 

:-.; a vy Yard: and the ' house where Bets~~ 
Ross live'd, ·Thousands stand da ily in the 
tra~sept: ~f ; Ihe stor'e ' tQ li~ten to it ,; 
splendid h.a.rFl.(>ni ~s. . It ha,; he man uals 
and more ' dian eighteen ·thousand pipes,. 
and .the ~~ganjst \\~ho~ sit5 at the console 
and makes 'all this magnificence "go," is 
a little slip of a ~id, not much more than 
fh'e feet in height and slender. a s a '!Joy , 
with a' " mop .. oC thick black cuds and 
bright, sriappin~ "'brown eyes. 

Her name is' :.\Iary E, \'ogt, and:' the 
story of her life reads like a fairy tale 
where the fairy ' godmother arriyed at 
life's darkest"moment and the goo(i child 
was started. on th~ rO.ad to success, 

dbliged to lea \'e school when she was 
fourt~en - 'i:o_ help ,dth the support of 
younger" i::hildre'n at home, fate guided 
:.\IisS \ Togt into the employ, of a great 
and good man ; a man whose jar-reaching 
vision saw the little girls and boys in his 
great store not as poor little wage earners, 
handling stock or running errands, but 
as citizens of the future ; as men and 
Women who must take their places 
e\'entually in the social, business and 
artistic life of the city that he loved, 

Real T a len t s Develo ped 

HE was the first to deyelop in his O\\"n 
establishment the idea later em

bodied by the Board of Education in 
what are now known as continuation 
schools, :\ttendance at the store school 
,,-as compulsory , Trained educators 
supen' ised the studies and ,,'atched for 
signs of any natural aptitude in One 
field Or another . Salesmen, buyers, 

BY MARIE SHIELDS 
HALVEY 

Hde is .\ [ary E. \" ogt, the, diminutive organist oj station W'OO, in a restjul momen t 
before the console oj the great .Wanam aker organ in P hiladelphia . M iss \ 'og t is a human 
thotlgh serious-minded you ng person , a nd .sh~ th inks girls Can amount to something besides 

s.ervi ng as stylish orn aments:. 

accounta nts, mechanical expcrts of "ar
ious kinds were de,' loped under this 
plan . \\"hatHer the kind of ability the 
child showed, he or she was encou'raged 
to specialize a long that line. 

I t was not long before the little, brown
eyed :.\Iary \'ogt ga\'e evidence in plenty 
that her future , rightly directed, lay in 
the \\'o rld of music. From that point the 
fairy godmother took her in hand. She 
,,-as set to study music under Dr. J. 
Lewis 8ro\m, then musical director for 
the \Vanamaker stores. In a surprisingly 
short time, she ,,'as' working in the sheet 
music de'pa:rtment , playing selections re
q uested by customers. For fi ve years 
no,,' she has been the official performer 
on the .great organ and musical director 
for the storc . 

The music of the grand organ was 
introduced to the radio public t,,·o years 
ago through the mediuln of \\'00, the 
broadcasting stat ion of the \Vanamaker 
store in Ph iladelphia . ) 'Iiss \'ogt does 
not do any announcing. Among the 
things she emphatically di,;likes are 
women's , 'oices o,'er the radio, germs 
and cross-word pu lzles. She has the 
radio headquarters regularly scrubbed 
and disinfected, and she won't allow the 
girls in her office to work at the puzzles. 

"The young mind of today," said 
)Iiss Vogt, "needs to read good books 
and hear real music. To see in the dic-

tionary the meaning 01 a n obsolete , or 
little 'used word from a c ross- \\'ord puzzle 
has no ~d~cational value. They might 
be more p rofita bly employed listening 
to a goo.1 conce(t ." 

Interest ed in "Kids" 

r"fHE young mind of today interests 
her even more than the gorgeous 

organ she plays so "oell. She teaches now 
in the s tore school where she receh'ed her 
O,,'n training, and she finds her greatest 
delight in guiding these young girls and 
boys into the career for which they are 
fit t ed, e\'en a s she herself \\'as guided 
into the rea lm of music. 

!\-liss \ 'ogt is deepl y interested in the 
de\'elopment of the radio, Like other 
directors who arrange programs for 
broadcasting" she deplores the tendency 
of the fans to explore the air-in other 
words, to jump from one program to 
another as the sig nals indicate what they 
ha ve pic ked up. o\ny cult ural "alue 
radio may have is ruined by tbis practice, 
)Iiss Vogt hopes to see a t no distant date 
broa dcast ing reduced to a few great 
high-power st ations, wi t h programs of 
the highest quality relayed by local 
broadcasters. 

She is ri ght up-to-date on the mechan
ical end of radio, too, and can talk 
familiarlv about the latest in ven t ions 
for impr(l\'ing transmission 
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Review of Radio Age's Contest Sh01VS 

~~The Three Musketeers ~ ~ 

FIGHTING For 
Winner 's SHIELD 

By HARRY ALDINE 

M ID:\ IGHT of June fifte~n will 
see the end of the R.\J)IO .\ E 
Popularity Contest , and be· 

ca use of the closeness of t be hour, we 
" 'ere tempted to digress from our usual 
custom of namil.lg a monthl y ,,'i nner. 
The fact is that in reviewing the three 
leading contestants there is named the 
man wlto secured the greatest nu mLer of 
ballots for the month of A pril-Bert 
Davis-but we re we to devote this, page 
exclusively to him, we would be doing a 
grave injustice to the other two, Karl 
Bona witz ami Bill Ha". 

At the beginning of this contest it was 
the opinion of the Contest Editor that 
there might be aroused a greater per
sona l interest in the candidates b y each 
month se lecting one of them for a bri ef 
story. \Vholl1 to choose each month 
without a show of partiality was the 
next factor to consider. .\lId so it was 
decided to put this problem squarely 
up .to the readers of RADIO .\GE. This 
wasaccomplished by naming as a monthly 
winner the candidate recei"ing the 
greatest numher of ,'Otes ·t hrough t he 
period of each t hirtr days. 

How' It Was Done 

I T so happened that in se,'en of t hese 
ten months the honor was attained b v 

d ifferent candidates, hut in the othe'r 
months where a candidate repeated his 
former record hy cora lling the grea test 
number o f ballots. the writeup was 
handed to the next fa,'orite in line. 

Karl Bonawitz, Bert Da"is and Bill 
Hay arc the three to \\ hom goes t he 
distinction of haying twice secured the 
greatest number of monthly votes. a n ei 
reference to the "standing to April 15" 

will show these sa me . .. Three .\1 uske
teers" at the point of "antage at the 
h ead of the list. There is al ways present 
the probability of a dark horse coming to 
the front, but if present figures mean 
a nyth ing. it will b e one of these three 
who head s the list when the fina l count 
is take n. 

Of the t hree . Ka rl Bonawitz has so 
fa r pro,'en to be most consistent. Get 
t ing off for an early start, he impro"ed 
his position, reaching first place se,'en 
mon t hs ago, which standing he has hel.l 
up to the present time. This popular 
organist , hO\\'e"er, is being closely pressed 
by the other two artists. 

Be rt D a" is, on the other hand, per
formed in an erratic manner, twice ha,·
ing secured a good lead only· to lose 
ground in succeeding months. The 
period from ;\ Iarch 16 to April 15 saw 
him suddenl y spurt from se,'enth to 
second place. T he next thirt y days will 
decide the fate of this eccentric enter
tainer. 

Bill Bay Holds Own 

1iOLDIN G a close t hin! p OSition, Bill 
B ar had been sharing second and 

third place with 1[. \V. Arlin in t he earlier 
st ages of t he con test. .\t one time he 
was first on the li st and at no t ime has 
he dropped beloll' t hird. He has held 
second post during the t wo preceding 
months. This popular Announcer-Enter
tainer is to be reckoned with before t he 
final count is taken. 

It wi ll be seen b y fur th er refere nce 
t o t he present standing that Art Linick 
and 1.ee Sims have strengthened their 
positions. T he latter, a lthough a new
comer in the field, leaped the hurdles 

from twenty · second 

POPULARITY CONTEST COUPON 
to twelfth place. The 
Gold Dust Twins of 
\\'E:\F also appear 

Harry Aldine. Contest Editor 
RADIO AGE, 500 N. Dearborn St .. Chicallo. 
I wish to cast' my vote for: 

Name of favorite .......... _ ..... .. ... _ ..... ... .... . 

Cla .. ification ............................................. . _ .. 

Station ... .. ... .................. _ ........................... Dale Heard ...... _ ... .,.. ........... .. ... :_ 

N ame (optional) ............... _ ·._ .. __ ... .................... ....... ... .. : ... _ ............. _ •.. : ... : .. . 

Addre •• (optional) .. ..... ;.,._ .. __ .... _ ... • _ ........................... _ . .... _ ...... _ ._ ......... . . 

upon the scene. 
H. \Y. Arlin, Coon 

a nd Sanders' N"igh t : 
hawks. Jack Kelson 
and Harry Snodgrass 
all seem to be " ' ith in 
striki ng distance of 
the victor 's shield. 
But that is a story in 
itself to be told after 

the final ballots have been cast and 
counted. 

WHEX this contest was started , 
R.\DIO AGE expected an enthusi

astic response from readers and radio. 
fans, but nothing was dreamed of that 
compares with the avalanche of votes 
\\ hich ha s deluged the Contest Editor 
during the past few months. 

A separate department had to be 
created to handle the vol ume of COr
respondence and votes, and every effort 
was made. to see that the contest was 
conducted according to Hoyle, and that 
no one rece ived more than his just share. 

It has been gratifying indeed to learn 
with ,,'hat respect the army of radio fans 
hold the announcers and entertainers 
who perform for them nightly over the 
ether ",a,·es. It is only fitt ing that t'he 
beautiful shield RADIO AGE has o b
tain(>d b(> presented t o the winner of the 
R .\DIO AGE Radio F avorite Popularity 
Contest. A reproduction of the shield will 
be published in the July R A DIO AGE, 
and the fin a l count in the Augu!;t issue. 

Here's the way it looks to date: 

THE WINNERS FOR APRIL 
A review of the three leading ~andidates: 

Karl Bonawitz. Bert Davis. Bill Hay. 
WINNERS OF PRECEDING MONTHS 

July ............. ........... .............. .... Duncan Sisters. KYW 
August ...... .......... ...................... .... . Bill Hay. KFKX 
September ......... ......................... Kari Bonawitz. WIP 
O~tober. ___ ... .......... .. __ ....... .. . H. W. Arlin. KDKA 

~~~::::~::.: .. : ... ~ : .. .-: .... .-: .. .-.. :: ........ :.-.... .-.~ .. .-.-.- j.;:!e~ e~~~:\lJ~.?J 
January ..... _ ................ ....... ........... . Art Linick. KYW 
Februa ry ............ .. .... Coon.Sanders Orchestra. KYW 
M arc h .............. ......... .......... _ . .John S. Daggett. KHJ 

ST ANDING TO APRIL 15 
N a me a nd Classification Where Heard 
Karl Bonawitz. Organist.. .... .. WIP. Philadelphia 
Bert Davis, Entertainer ............ WQJ. Chicago 
Bill Hay. Announcer ...... ......... ..... KFKX. Hastings 
H. W . Arlin. Announcer_ ...... KDKA. Pitt.burgh 
Coon·Sanders' Nighthawk •. Or~hcstra. KYW. Chi. 
Jack Nelson. Announcer ...... WJJD. Mooseheart 
Harry M . Snodgras •• Entertainer ....... ... .. 

was. Jefferson City 
Art Linkk. Entertainer.. .............. KYW. Chicago 
John S. Daggett. Announcer .. _ ... KHJ. Lo. Angeles 
Ford & Glenn. Entertainers ... _ .. _ ... WLS. Chicago 
Duncan Sisters. Entertainers ........ K YW. Chicago 
Lee Sims. Piani.t.. ................ ...... .. .. _KYW. Chicago 
Lambdin Kay, Announcer ... ......... WSB. Atlanta 
J. Remington Welsch. Organist.. .... KYW. Chicago 
Fred Smith. Announcer. ... .... _ ..... WLW. Cincinnati 
E. L. T y son. Announ~er ....... ..... WWJ. Detroit 
Hired H and. Announcer.. ..... . WBAP. Fort Worth 
"Sen" K aney. Announ~er ..... .. . KYW. Chi~ago 
Nick B. Harris. Entertainer .. .. KFI. Los Angele. 
Jerry Sullivan. Announccr· Entertainer, WQJ Chi. 
Edward H. Smith. Director.Player ......... , .. :. 

WGY. SchenectadY 
Charles E . Erbstein, Announcer ...... WT AS. Elgin 
Wendell H all. Entertainer.. .... WDAF. Kansas City 
Howard Milholland. Announcer.. .. KGO. Oakland 
Scottish Rite. Orchestra ........ ...... KGO. Oakland 
Bank. ~ennedy, Entertainer .. _ _ .. WEBH. Chicago 
S. Hasting., Announcer ......... _.KFI. Lo. Angele. 
Robert Bomel . Announcer ......... _. WEBH, Chicago 
Arion Trio, In.trumental.. ........... ..... .. KGO. Oakland 
Gold Du.t Twin •• Entertainers .. WEAF. New York 

There remains but thirty days from 
the time this J une issue first reaches 
t he news-stands in which to cast your 
final vote for your radio fa,·orite. If 
you ha ,'e not , 'oted before, your ballot 
may be the one to decide the contest for 
your choice. Those who ha,'c been 
casting their ballots each month are 
inyited to clip the coupon for the last 
time and send it in with the name of your 
candidate. 

Let's go for the final pull, and may the 
best man ",in! 
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Opening a 

NEW ERA 
In Radio 

, 

flThree Radio Pioneers 
to Lead Short \Vave 
Expedition into Far 
North to Explore the 
Arctics and Test Out 
New Radio Theories 

By FREDERICK SMITH 

Above is shoun the " Bou.'do in," the sh ip which carr ied AfacMillan 
to the Arctics last year. It is seen frozen in, near the P ole. Com
mander Ma cMillan is shown in the inset. The 10U'er photo shou's 
H , C, Forbes, J ohn L. Relnartz and Karl Hassel. designers of th 

Zenith-Reinart: transmitter to be uu d in the 192; expedition. 

RADIO, history and science are 
likely to share richly in the results 
of the arctic expedition \\'hich 

will set off from \Viscasset, Ie" about 
June 20 of this year. There \,'ill be one 
ship and at least two seaplanes to carry 
northward a group of men who will in
clude in their number distinguished radio' 
engineers, world-famous nayigators and 
explorers, and some of the best a\'iatiors 
to be found in the UniteiStates :\ayy', 

By the efforts of these men it is hoped 
that a new era in short wave radio trans
mission ",ill be inaugurated, It is an-

ticipated that we, in the mOre comfortable 
latitudes, may even be privileged to 
I isten to the folks songs of the polar 
Esquimeaux. for both ship and airplanes 
",ill carry equipment for transmitting 
and receiving radio messages. 

It is hoped that a lost arctic continent 
may be located and that landing post~ 
may' be arranged in such hitherto in 
accessible spots that the cause of world 
commerce and communication will be 
immensely benefited. Planes equipped 
with mapping, still picture and moving 
picture cameras, will fly beyond limits 

01 dog team tra\'el and bring back tacts 
abouc what lies in the land of frozen 
mystery, 

To Del'l"e Into History 

I x addition there will be original re
search into such historical data as 

may still exist relating to the landing of 
the Xorsemen in the farthest .:\"orth, 
An effort also will be made to obtain 
copies of the important records left by 
Peary at Cape Columhia. 

Among those who will participate in 
( Turn the page) 
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this series of 
dashes into lands 
where white men 
ha,-e not before 
been privileged 
to go are the fol
lowing: 

Donald B . 
Mac!\f il I an, 
Commander in 
the navy and 
leaoer of the ex
pedition _ Com
ma nder 1IIac:\lil
Ian is a scientist , 
explorer, author, 
na ,-igator, Ie c 
turer. 

Eugene F. 
:\lcDonald, Jr., 
President of the 
~ational As s o 
ciation of Broad· 
casters and Presi
dent of the Zenith 
Radio Corpora
tion, Ch:ica g o_ 
Commander :\I c
Donald , himself 
a n experienced 
n a v i gal 0 rand 
hunter , was re
sponsible for the 
inst allation of 
radio equipment 
on the little 
schoon er "Bowdoin" wilen It 

carried Dr. ]\ Iaci\1 illan to the 
Arctics in 1923. This was the 
first demonstration of the ' -alue 
of radio in Arctic explorations. 
Communication was established 
with the "Bowdoin " after it \vent 
into ""'inter quarters" within 
thirteen degrees of the ~orth Pole 
and was maintained for months. 

U . J. Herrmann , showman , 
sportsman, founder of the two 
great annual national radio ex
positions in Chicago and Xew 
York and one of the owners of 
the new station , \VHT, on the 
Wrigley Building tower, Chicago. 

John L. Reinartz, famous 
radio inventor, designer of the 
Reinartz circuit , official of the 
American Radio Relay League, 
pioneer in short wa,-e de,'('jop. 
ment. Lieut. Reinartz will be 
official broadcaster for the l\{adIillan e."
pedi tion and will conduct tc.sts with short 
wave· transmission , which will engage 
the attention of the entire radio world. 
He has been employe(l permanently by 
the Zenith Radio Corporation, 332 South 
l\ lichigan annue, Chicago and will 
de,'ote much of his time before the e x
pedition sets otT in assisting amaterus in 
the United States and Canada to learn 
the construction of short wave trans
mitters and receivers, which will be of 
votal importance in getting messages to 
a nd from the Mac:'lfillan e..:pedition. 
The Zenith Corporation will build these 
recei"ers and transmitters only for its 
own usc, both on the :\Iac r.'lillan ship 
and in its own transmitting stations in 
Chicago. But it will assist all who wish 
to build the instruments with free in· 

T he u p per photograph shows Commallder 
MacMdlan greeting Eugene F . M cDonald. 
one of the sponsors of the 1925 tr ip and a 
seasoned navigator himself. as well as One of 
rad io's leadin~ p ioneers. In the circle is 
U. j. ("Sport ') Herrmann. widely knou'n 
sportsman and shou·man. who will accom-

pany the expedition 

formation on a pplica t ion by _mail to 
Lieu t. Reinart z. Th e Zeni th Corpora
t ion says it hopes to ha ,'e 1,000 a mateurs 
equi pped wit h short wa\'e t ransmi tters 
before t he l\ laC:\·l illan expedition sail s. 

Informa tion as to the voluntee r naval 
avia t ion personnel which will be a part of 
the expedition will be gh'en R .\DIO 
AGE readers in a later issue. 

Short Waves Are "Corning" 

COl\nl \ -DER :'IlcDonald predicted 
to the writer more than a year ago 

that the radio world \\'ould soon be pay
ing more serious attent ion to the use of 
short wa, es as an effective means of 
radio communications. His plans for 
the equipment of the artic expedition 
pro"e that he has more faith than e,-er 
in this employ ment of high frequencies 

under the most 
difficult con d i 
tions. 

He submitted 
the .following 
facts in a recent 
inten'iew: 

Will Carry 
Transmitters 

" The Expedi
tion is to have 
f 0 u r transmit
ters, 20, 40, 80, 
and 180 meter 
wavelengths, \\'e 
will be in twenty
four hour dar
light after we 
pass 66°30' north 
latitude. The 20 
meter transmit
ter will be used 
when we are com
municating duro 
ing the period of 
the day when this 
part of the globe 
is in daylight; 40 
meters when this 
part of the globe 
is in darkness. 
The 80 meter 
transmitter is 
merely to be used 
to get us wider 
circulation 
among the ama
teurs that will 
be able to reach 

down to that point, and not down 
to 20 meters. The 180 meter 
transmitter is taken along merely 
for the purpose of pro\'inJ; that it 
will not work in these high lati
tudes, and twenty-four hour dar
light. 

"I have employed Reina rtz at 
the highest salary ever paid any 
radio operator, $1,000.00 a month, 
and this is not stage money. I 
secured him because I believed 
him to be the short wa"e wizard 
of the United States, and money 
is no object. We must get these 
messages back from the Arctic 
e,-en though we are going into the 
most difficult section of the globe 
for rarlio transmission. One h un
dred meter signals have never 
been heard in Smith Sound be
tween 550 n .l. and 75° n .1. You 
will recall the Mac:'lIillan signals 
came back onlv after they h ad 
passed i 5°. His port from which 
he sent most of the communica-

tions last year was from 78:30. 
Planes Will Transmit 

"We are equipping the airplanes with 
a new type of transmitter using 40 meters. 
The reason we cannot use 20 meters on 
the airplanes is that 20 meters are not 
audible at distances under 2500 miles. 
Forty meters, howe"er, are audible at 
all short distances. Lieut. Reinartz 
pointed out an interesting phenomenon 
the other day when he told me that "'hile 
it was necessary to be 500 miles a way to 
hear 20 meter signals in the daytime, it 
was necessary to be 3,000 miles or o,'er 
to hear them at night. 

"The transmitters for the airplanes 
will weigh un der 100 Ibs., and be operated 
by dry batteries only. The Government 
radio equipment today for airplanes is 
operated by a generator propelled by an 
aeropla ne propeller, and therefore ",ill 
function onl y while the airplane is in 
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Here i~ a typ ical airplane u~e~ /o.r exploring trips, and similar to the 'planes which will · be taken witlt the 
Alac!vhllan~ .,\lcDoJlald ExpeditIOn In jlme, when they set alit jar their perilous dash 10 the mysterres 0/ tlte north
land. The planes will aid tilt' explorers in guiding the shi/>S and reach~ng p"ints which are closed to Ila vigatioll. 

commission. If the airplane motor is out 
of commission, so is the radio, and we 
cannot take that risk. \\'e want a trans
mitter capaule of sending word uack to 
the ship for the emergency plane to Come 
out in case our motor fails us and ,,'e are 
forced to make a landing far from our 
base. 

Daily "Letters" Home 

"\Ve hope to transmit messages uack 
every day. Reinartz confidently hopes 
that \\'e will be aule to send \'oice back 
from the Artic on 20 meters. If this is 
possi ble ,we'll gi \'e you the Esq ui meaux 
Folk Songs loy radio. It may be possible 
if we can transmit the vOIce back to pick 
it up, boost it in wa\'elength, and put 
it out over the broadcasting station 
WJAZ." 

THE foregOing shows rather impress
i\'ely what a degree of thought and 

effort and careful engineering is being 
devoted to the radio phases of this ad
ven turous enterprise. 

While the expedition has the cordial 
indorsement of the i'; ational Geographic 
Society, to which plans of the itin
erary already have been su omitted, and 
although President Coolidge has not 
only given ~he expedition his a PPIo\' a I 
but has authorized the participation of 
the Kayy Departlllen t, it is, after all, a 
private enterprise. . 

It should he remembered hy those who 
prefer to kno\\' Wll0 are the most useiul 
friends of radio that the negotiations in 
\Vashington were conducted successfull y 
only through the earnest co-operation of 
Secretary Wilbur, of the i';a\')' Depart
ment ; Rear A.dmiral \\'illiam A. 1':1 offett , 
in charge of nayal vaiation, and Con
gressman Fred A. Britten , an Illinois 
representative who repeatedly has come 
to the aid of the radio industry and the 
radio fan. -It was the "ision of these 
three men and th ei r vigorous prosecution 
of the official plans which made the 
project what it is today , One of the most 
important scientific yentures ever under
taken. 

Will Test High Frequencies 

As a result of all this, radio high fre
quencies will ha\ e their chance while the 
world stands by as referee. The ancient 
ruins in Labrador and Greenland will be 

explored to COnnect then, if possible, with 
Eric the Red, The exploring ship will try 
to make its way to Axel Heiburg land . 
It is planned to estal.lish an airplane 
uase 250 miles a wa y from the ship at 
the northernmost poin t of the land. 

The airplanes \ ill have a cruising 
radius of 1,000 miles and a speed of 120 
miles an hour, They wi ll tr y to fly o\'er 
the Greenland ice cap, where no man has 
e\ er been ·before , One of the most im
portant missions of these planes will be 
the mapping of Ellesmere Land and Baffin 
Bay, in the \'icinity of the magnetic 
north pole. 

The party will attempt to make a com
prehensh'e sun'ey of the only remaining 
"blind spot" in the \\'orld-that region 
of more than a million square miles in 
extent, which is hidden away at the top 
of the world uetween Alaska and the 
pole, 

In the projected exploration of Baffin 
Land there is a fascinating invitation for 
Commander McDonald and "Sport" 
Herrman, hoth doughty disciples of Isaak 
Walton, For they probauly ,,'ill find 
thousands of lakes, hitherto un finished hy 
white men. Esquimeau have told of 
enormous numbers of seal, caribou and 
other wild animals in these wilds. 

The "Bowdoin" will sail ahout June 20 
and from that date forward man y 
hundreds of thousands of persons will 
a wait daily the ne ws of this intrepid 
assault on the phalanxes of the proud 
a nd stubburn north. 

England Hears Radio From 
Hawaii 

"'TAS HI:.\'GTO:-':, D . C.-NRRL, tile 
VV amateur eXlJerimental radio station 

operated hy Lieutenant F . H. Schnell, 
tra ffic manager of the American Radio 
Relay League, with the United States 
fleet in European waters, has su ceeded 
in piling up some en viahle records in the 
way of COnstant COlllnlUnicatioll OJ( short 
\Va \'e length s, 

Seyeral stations in the East and some 
on the Pacific Coast have worked with 
Lieutenant Schnell, while stations that 
ha\'e heard !\RRL ru'l from California 
to England. British station g5:\"~ 

picked his nessage put on the air and 
relayed the information back to League 
Headquarters in t he United States bv 
radio. ' 

Stations in Rochester, N, Y. , Brook
lyn, N . Y. , a nd Longmeadow, i\Iass., 
were the ones on the Eastern seauoard 
that s llccessfull y COII\ 'er sed ,,·ith Lieu
tenant Schnoll, while ,\Iinneapolis, Long 
Beach, Cal., . \Itedena, Ca1., a nd Ellens
hurg, \ ash., also carried out two wa\ 
telegraph y with Station NR RL. . 

Reports have IJeen made to the Ameri
can Radio Relay League headquarters 
in this city hy stations at Gadsen, Ala., 
Baltimore, Attlelloro, ~Iass.; Sch uylkil1, 
Pa., Xew York City; Red Bank, 1\. J,; 
Port .-\rthur, Ont . ; Hilton, I\. J.; :'lIt. 
Ranier, ~Id,; Los . \ngeles and Baker, 
Ore" that Lieutenant Schnell's messages 
from the specia l short \Va ve stat ion were 
heard and copied uy the operators, 

China to Admit Radio Supplies 

Hart·forcl, Conn.- The central Chinese 
government is pla nning to lift the em
hargo on rad io material an.! supplies, 
according to correspondence of the 
American Radio Rela y League, whose 
headquarters are in this city. . 

The Peking goyernment Department 
of the Telegraph IS reported at work on 
the first drafts of t he regulations go\'ern
ing conditions of imJlort. 

Those who a dvocate the remoyal of 
the restrictions point out that in :\Ian
ch uria there are radio stations in opera
tion at Mukden, Changchun, Harbin , 
Tungkiang, Marchuli, Yinko\\' and Hula
tao. Others are in course of construction 
at ,\ntung, T sitsiha r and Tetropadovsk, 
while plans for other stations are heing 
considered. 

The ,\merican Radio Relay Lea gue 
correspondeut points out that all of 
these stations are used for official pur
poses onl y , but it is the hope of radio 
enthusiasts in the Chinese repuulic that 
they may l,e opened to commercia l a nd 
other uses in the near future. 

Vigilance committees designed to re
duce interfernece in radio communica
tion have been formed by the traffic 
department of the American Radio Relay 
League and are already functioning. 
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Radio Age Insti tu te 
l\1anufacturers' Testing Service 

M EMBERS of the staff of RADIO AGE will be pleased to test devices 
and materials for radio manufacturers with the object of deter

mining their efficiency and worth. All apparatus which meets with 
the approval of ,'arious tests imposed by members of the technical 
stoff of RADIO AGE will be awarded our endorsement, and the seal 
shown to the right will be furnished free of charge. Materials for 
testing should be sent to 

RADIO AGE INSTITUTE 
504 N. Dearborn Street, Chicago, Ill. 

Test No. 59 . 
TH OROLA 
Low Lo ss 
Do ugh nut 
Coils. tvlanu
factured and 
submitted by 
the Reichmann 
Company of 
Chicago. These 
coils embody a 
neW type of 
winding. wh ich 
produces 
a very good 
ratio of rcslst
enee to indt.ct
snce, which is 
a true measure 
of co il effIci
ency. Thi s 
winding minim
izes e n e r gy 
losses in induct

ance. D ue to a unaq ue and scientific shape em
ployed in this coil . called ' doughnut or t oroIdal. 
selective operation is easily secured, and there is no 
undesirable "pick-up" as in open coils. The coil sub
mit ted for tests was found to satisfactor ily pass the 
tests and requirements of the RADI O AGE Inst itute 
over t he period in which it was used in our laboratory. 

Test :-.lo. 60. 
The UNIVERSAL 
AERIAL MAST 
FITTINGS. manu
factured and sub
mitted bv the U ni
\'ersal Mast Com
pany of 3215 'lont
rOSe ave" C hicago. 
Ill . These fittings 
come complete Il1 
one box and are a 
welcome sUrcC'ase 
from the bother o f 
making new aerial 
suppons every time 
a fan wishes to 

erect a n ew aerial. after moving. etc. The material 
for m astS using these fittings should p referably be 
2 x 2 in. cypress o r yellow p ine. The bases can be 
attached to such masts very easily . The guy attach
ment. also contained in the kit. is fastened ont-third 
u p from the bottom ofthe mast . The ends of the base 
plates may be flattened down to give additional bear
ingsurface . These fittings were tcst<d both on wooden 
and o n apartment building roofs. and were found 
pr",:,ticable for both. besides being unusually firm 
agaInst t he wear and tear of Wind, rain . etc. Satis
factorily passed the testS and requi rements o f the 
RADI O AGE Inst itute. 

Test No. 61. RA
DION BUILT - IN 
LOUD SPEAKER 
HORN, Manufactured 
and submitted by the 
American Hard Rubber 
Co. of II Mercer S t ., 
New York C ,ty. A 
unique horn barely a 
foot high, which can 
be bu ilt in a pon<3blc 
or other receiving set , 
and a standard head
phone unit attached to 
its base. ~fay also b e 
used for a loud spea~r 
in a hotel room. etc. , 
where intense volume 
is n ot desi red . I nstead 
clea r and sweet tone is 
produced. The h om is 
made of RADION. the 
American Hard Rubber 
Company'" material, 
also used fo r rad io pan
els, etc, The hom sent 
to this magazine was 
tested both for ponable 
and built-in sets . a nd in 
every way sat isfactorily 
passed the tests and 
req uirements of the 
R.6,DIOAGE Inst itute . 

T es t No. 02. ~oNORA RADIO SPEAKER. 
wi th concea led horn. Submitted by the manu
fac turers. The Sonora Phonograph Company of 
New Yo rk . This loud speake r , besides being o f un
usually attractive d esign. p~oduccs V~ry clear a;ad 
dee p t one; in fact, t he tone IS almost IdentiCal With 
that produced by high class phonograph, having been 
designed after that style and with that end in View. 
A p ate nt<d all-wood horn, the Same as used In the 
Sonora Phonograph. and a Sonora ~one ann and 
rad io reproducer . are encased in t he beautifu l cabinet. 
,,·h ich blends with t he furniture o f any home. The 
speake r is small enough to be placed on a table. 
mantel o r on the radiO set itself. Satisfactorily 
passed the tests and requirements of the RAD' O 
AGE Institute. 

Test No. 63. M ICA 
FIXED CONDENSER, 
manufactured and submit
ted by the Sangamo Elec
tr ic Company of Spring
field, 111.. makers of elec
triC meters. This con
dense r is guaranteed ac
curate withIn 10 per Cent 
of the marked capacity and 

to sustain its original accuracy under all conditions. 
Their accuracy is likewise not affected by the heat 
or acid used in soldering . These condensers show up 
best in reRex circuits because of thei r accuracy. T he 
condenser is sealed in a smooth brown bakelite case. 
making it imper\'ious to atmospheric changes. Also 
presents a neat app<arance. Sat isfactorilv passed 
the tests and requirements of the R ADiO AGE 
Institute 

T est No. 64. R A
DIO PLUG sub
mitted by Pacent 
Electric Co ., Inc .. 
91 Seventh Ave., 
New York City. K 
Y. A plug for con
necting either a 
loud speaker or a 
headset to the out
put jack of any 
receiving set. It is 
well made, having 
firm grip for the 
telephone or loud
speaker tips. T ested 
and approved by 
RADIO AGE In
stitute. 

Test No. 65. 'fetaJlized Grid Lea k. submitted by 
Durham and Co., Inc., 193b t-lark.:t St .• Philadelphia, 
Pa. CAnsists b riefly of a glass rod of small and uni
form diameter. coated w ith a metallized hi&h resist
ance material by means of a h igh t emperature and 
gas process. Resi stance then impregnated in a non
hydrOSGOpic insulating RUid. and after an aging 
period, is cut and assembled in the a ir tight canridge 
The end caps are soldered to the resistance unit 
instead of using low melting alloy. Tested and 
approved by RADIO AGE Institute. 
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T est No. 06. SIl.,. 
VER "TWO-TENS" 
and "TWO-ELEV
ENS." Long wavc 
transformers. Sup
plied in Sets of 2 or 3 
210s (iron COre in
terstage and one 211. 
(filter for input Or out
PUt) with identical 
peaks and scparate 
curves. The feature 
of these trans formers 
lies in t he fact that 
the makers plot the 
curve in their own 
laboratory and record 
them directly on a 
ta~ attached to each 
transformer before it 

DEVICES 
displaying this 6eal 
have been tested 
and approved by 
the RADIO AGB 
INSTITUTE. 

Apparatus illus
trated and de
scribed below has 
successfully passed 
our tesh for June, 
1925. 

is placed on sale. Tests to determine the accuracy of 
these charted and matched transformers were con
ducted in this magazines laboratory end in every 
instance the tag attached to each transformer was 
found to have the co rrect curve. Manufactured and 
submitted by S ilver-Marshall. Inc .• lOS S. Wabash 
A ve .• Chicago. S atis factor ily passed the tests and 
requirements of the R ADIO AGE Institute. 

T cst No. (;,7. The R emo RADIO R 'BE REACT
I VATOR. M anufactured by the Remo Corporation 
o f M erid en, Connecticut. An instrument selling at a 
reasonable price for reviving weak or old tubes and 
b ringi ng them back in volume as I'!ood or better than 
new ones. Designed for s tandard amplifying tubes of 
the UV20l A t ype or UVI99 tubes. Three UV20lA 
or two U V I99 tubes can be accommodated at once. 
Detector tubes o f the UV200 Or WDI2 type cannct 
be reVived. The Remo Reactivator is used only with 
rel;Ula r 110 vo lt 60 cycle AC current and is fumish<d 
wit h cord and plug. While such a device is com
parati vel y new in the radio field. the Remo React
ivator sat is factorily passed stric t t ests of the RADIO 
AGE Institute in t he t ests for which it was used . 

T est No. 68. 1926 ~10DEL NEUTROWOUND 
RECEIVER. A new princlplc-incorporated in the 
Neu t rowound Radio R eceiving Set-enables the 
operato r to "tune in" near or distant stations. and 
ope rate at the highest p eak o f radio-frequency 
amplifica t ion--at all w aVe lengthS-insuring con
s istent reception, o ve r very g re.3t distances WIth the 
maximum select iVity-free from outsIde interference. 
The all-metal case not ('nly serves as a sturdy pro
tection fo r the Vit al parts of the receiving set, but 
a lso acts as an electro-magnetic shielding against 
outside interfe rence. Howls. noi ses and dlstoniol"s 
a re eliminated . S a tisfactor ilY passed the tests and 
requirements o f RADIO AGE Institute. 

Test No. 69. 
VALLEY BAT_ 
TERY CLIP. 
Submitud by the 
Valley Electric, 

,~ ... ~~ry C ompany of St. 
Lo uis. Mo. This 

'. • I clip is of the con-
Ventional type in 

use fo r A battery connections. having firm. tooth<d 
jaws for gripping the posit ive or negative posts on 
batteries. A screw is proVided for making firm con
tact with the wire . Sat isfactorily p assed the tests 
and requirements of RADIO AGE InstRute. 
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E conomy of Parts and Space U1 

A 3-Tube Portable Reflex 
By JOHN B. RATHBUN 

To TIE truly portable, according to 
my idea, means that a recei 'dng 
set should be easilv carried about 

from place to place without seriously 
straining its owner's physiology, and at 
the same time it should be so compact 
that it will not take up any more roOI\l 

than necessary in a trunk. There are 
portables and portables, but the absolute 
zero in portability is the set made up ill 
a tra"eler's sample case which weighs 
a bout 100 pounds and occupies about 
fifty }Jer cent of the trunk space. On the 
other extreme is the freak midget set 
which has been variously fitted into pill 
boxes, fountain pens and pickle bottles, 
and which has absolutel y no purpose in 
life except to exhibit the make's in
genuity. The real portable should ha"e 
a good range and sufficient volume to 
operate a loud speaker, and yet at the 
same time should not take up a great 
deal more space than a camera, even 
when fully equipped with batteries. 

No really practicable portable has 
been turned out w'ith less than three 
tubes, for it is impossible to operate 
a loud speaker satisfactorily with less 
tubes on anything but local stations. 
For this reaSOn I will assume a -three 
tube set from the beginning and will 
build up all the other data a Gout this 
premise. Whether this is to be a regen
era tive, radio frequency or reHex st ill 
remains to be seen, but as the maximum 
volume is to be obtained Crom a minimulll 
number of tubes and batteries, I have 
strong leanings for the reHex type. The 
reHex ci"rcuit is not al ways the greatest 
distance getter, but what it does get, 
it gets good and loud. 

Batteries Consume Space 

PROBABL Y the most important item 
in a portable is that of the batteries, 

for the batteries weigh mor!' and take 
up more space than the rest of the equip-

Copyright : 1925 
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Cuts Out 
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ment. Our current supply system must 
be reduced to the lowest possible limit 
even at SOme sacrifice in the life of the 
batteries. If the batteries stand up for 
a month while traveling about, it is gen
erally considered satisfactorv for ,-aca
tion tours. At home, we ca~ substitute 
la rger batteries inst a lled ou t side t he se t, 

"EVERYTHING I NEED 
IN RADIO" 

.. I bought a copy of the RADIO 
AGE ANNUAL for 1925 and I 
found that everything I wanted 
to know about radio, from crystal 
sets to complicated mul t i- t ubers, 
was contained between its two 
covers," wrote an ent husiastic 
beginner. 

.. I never knew so much could be 
contained in One book without 
crowding Or omitting necessary 
details. But you haven't left a 
thing out of the ANNUAL for 
1925." 

Letters such as the above are 
sent to us every day, voicing sin
cere appreciation of the ANNUAL 
for 1925, the most complete radio 
hookup book ever printed . And 
the price for the 120 pages of 
technical "nuggets" is but ONE 
DOLLAR, postpaid. 

Send your order now while 
our supply of the limited first 
edit ion lasts. 

but in tourIng, the space and weight are 
the principal items_ \ ith this idea in 
mind, we will stud y the battery si t ua
tion and the proper tubes to go with 
these batte ries. 

Storage bat teries .are out of the ques
tion, of course, hence only dry cells are 
a ,-ailable for the fil a ment and plate 
current. This means that the tubes 
must either be of the " -D-12 or the UV'-
199 type, which are specially designed 
for dry cell sen"ice. They do not give 
the ,-olul11e of the 201.\ power tubes 
used ,,-ith storage ha tteries, but t hey 
gi' -e excellen t results if properl y ha nd led . 

The \yD-ll and WD- 12 are the same 
tube with the exception of the base. 
The base of the " ' D- ll is a special small 
size , while the WD -12 fits in a st:tndard 
socket. Both tubes operate on the 1.5 
,-olts produced b y a single dry cell a nd 
take 0_ 25 a mpere per tube_ Each tube 
thereCore ta kes 1.5xO.25 = 0_375 watt , 
or 3-8 watt . One \"0_ 6 dry cell is pro
,ided for ea ch t ube, which ca n be ' COn
nected independently to each tube of a 
multi -tube set or to a multiple connected 
Ga ttery with as ma ny cells as tubes. 
As 0.25 ampere is t he ra t ed discharge 
rate for a No. 6 ce ll, it is not possible 
to use a s maller batt(' ry . 

Next come t he t V- 199 or the C-299 
tubes, which require 3_Q ,-olts at t he fila 
ment, a nd which take only 0_06 ampere 
of current. As the voltage of a battery 
falls off with use, ,,-e must use three dry 
cells in series, which gives us a total of 
4.5 with a fresh ba ttery_ This excess 
is taken care of by a 30 to -lO-ohm rheo
stat , which permits -the use of a battery 
between the limits oC 4_5 volts :and 3.0 
Yolts, the battery being discarded (when 
the yoltage drops to the latter point. 
The power taken is therefore: 4.5xO.06 = 
0 .27 watt, very much less power than is 
required with the WD-12. 

(Turn to page 38) 
Blueprints of the 3-Tube Portable Reflex on Two Pages Following 
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(Contilllledfrom page 35) 

Qualities of "199" Tube 

1'\.1 0T only is the power loss with the 
~ 'I U\ -199 tube, but the amplification 
is greater than with the WD-12, and the 
199 is much more satisfactory in the 
a mplication of radio frequency currents 
in re flex sets. In fact, the 199 comes 
next to the 201A tube in regard to am
plication and only takes one-quarter 
of the current. Three?\ o. 6 ".\" batteries 
will operate three 199 tubes for a long 
t ime, for the discharge rate is onl y 
3xO.06 = 0.18 amper~, or less than a 
single \\' D-12 tube. The 199 is the ideal 
t ube for a portable set from many stand
points, and takes up a minimum of room . 

As the rating of a No.6 dry cell is 0.25 
a mpere for filament lighting, this size 
of cell will operate three 199 tubes for a 
""ery long period, much longer, in fact, 
t han would be absolutel~' necessary with 
a porta hle receiver. For this reason , 
\I'e can use a smaller filament battery 
lV'i th sal isfactory results, and if t,he set 
is not used for too long a period, a 4.5 
volt C batten' can be used for each tahe. 
As the C b~ttery takes up much less 
space and weighs much less than a ::\0. 
6 cell, we can use a 4.5 yolt C for each 
tube or a total of t hree C batteries in 
all. For home use, lI'here less frequent 
replacements are desirable, we can use 
a larger external batter~~a storage 
batter~ if necessary. 

An ahernatil'e will he to use t\\'o 
batteries in parallel for each tube. This 
will gi"e longer life t han the singles a s 
connected ahove, hut will take less space 
t han three :\'0. 6 cells. The following 
table will gil'e the comparatil'e sizes: 

NO. OF SIZE OF SP \CE 

C ELLS CELLS OCC l:PIED 

3 No.6 5 "x5 "x6.5 = 162.5 cubic in . 
3 C 4.1 "x3 "x4" = 49.5 cubic in. 
6 C 4.1 "x6 "x4" = 99 .0 cubic in. 

In effect, the three C batteries will he 
connected in parallel through a switch , 
a nd we will use the C batteries, as " 'e 
wish to get the smallest possible set. 
If longer service from :\'0. 6 cells is 
required, then the only change necessary 
will be to use a single group of three cell 
in series of the 1\0. 6 type, and to COrre
spondingly enlarge the battery com
part men t of the set. 

The Hookup in Detail 

In general, the "Junior Reflex" is a 
regenerative reHex using a tube detector 
with a tickler coil feed-back and equipped 
with one additional stage of stra ight 
audio frequency amplification. This 
a rrangement giYes us one stage of radio 
frequency amplification, a regeneratiYe 
stage, and two stages of autio amplifica
tion. Enough for t hree tubes. A short , 
temporary aerial of from 40 to 60 feet 
will be all that is ordinarily required, 
either of the indoor or outdoor type, 
and I - have had good sen'ice with a 30 
foot indoor aerial run around the picture 
moulding of the room. So far as possible, 
small or miniature parts are used to 
economize space, and it is surprising how 
much apparatus we can get into a small 
cabinet when we make up our mind to 
concentrate our efforts to this end. 

A specidl melhoJ of avoiding oscilla
tions by means of a reversed capacity 
feed-back is applied to the radio fre
quency tube, which has proved effective 
in all the cases experimented upon by 
the writer. The plate current is fed back 
into the primary of the tuning coil 
through a "ery small variable condenser 
in such a \\'ay that it opposes the free 
oscillation tendency of the first tube. 
It is a simple application of the reyersed 
feed-back system without the necessity 
of a tickler coil. As the suppression of 
free oscillations is one of the most difficult 
propositions met with by the amateur 

MATERIALS FOR "JUNIOR 
PORTAB~E" 

Code No. of 
L ht.e1"'!l Pes. NaD\e Size 

A- 3 'C" h .. t t .ri." la.ac, 4.5 vo;t. 
AFT-2 Audio FrrQlJe ~c)" TraD.'dormer~. 4-1 1.0 6-1 

rMio. 
B- .. "B ' b3ttf'ri~.i. 22.5 '\"'ol t bloch. 8m~1l ! ize 

(1~~~2'~~' Yer4ier vflri~10 condelUel"3. O.G0035 011 
I, pi"",>. 
03-1 Equ!lli1.iDC: \~~riahlc condloD$er. CbeitoD .alidget, 

0,00006 mI. 
"C"-Sm.U bi"" bILtte 'l' 
0--1 B:lkelit" PSf\(!l 10 18 3-4 1J'~ 16". 
£--1 Bakelite tube shelf 411'16 1·9 :z:l·S*. 
F--6 !\[o.rked hiurulllt poS1.." . 
GIr-l Grid le.!lk (nd,ju,tableor fixed', 1.0 to 2.0 melr-

ohms. 
J l- 1 Single ci rcllit jack . 
Kl- l FiK.ed conderuer, miC:l illSl . type 0.001 mI. 
K2-1 Fixed coode~('r. miC 9. )w. tYpe 0 .002 mI. 
K3-1 Fl:o;ed 'OD~"'" ... ith leak I""" 0.00025 ml. 
1\4--1 Fi~ eondeQ.. .. r-r'JIUc.a intt. type O.OOO2L OIl!. 
RJ·R3- 2 Amper ite9 'or lila. toDtrot (lOn, ".S \·olt.:t). 
R2-1 Filament rbo0t4t '\t. vernier. 40 ohm t y pe. 
R FT-J-l Stand",rd cUr core It. F . trAnsform lleutrO-

dyne type. 
RFT-2-1 Bakelite tube. 2 14 " <lialll. 3 " loUl.. 
RFT·2-1-1 lb. ~ il k covered maJC1l.et wire No 26 

D. S. C. 
S-4 smaU Dttas." sholf or support A1'4:1e, 
12'" Bus ~·ire . N o. 14, tift.l::u~d coppor. 
)' Ilo.'i lll eore solder. 
l'Sp!1lIhetti . 

it~Jllf:~d:=:r· di~J:afo~~r:1ili cooJ 3 II DiClm 
S W-l Ba ttery cutOut Awitcb. St.and.nrd. 
TI-T !l-T 3--1 UV-199 t~!M.o. 
\"-3 "190" tube sockets. ahsorh. h8.!e. 
W--4 CoD.de~er a ngles ror holding coib on coodeneef"5. 
X---8' Bes:ible fizture cord for t>!ltter" coD.llect ion..s. 

:Xo. IS. 
'\;'- 1 Special c3binet (Complete" 
1 P h one plur. 
GO' ADDunei.ator wlre. w:u: eot ton or N o. IS fl exible 

fixture ,,' ire 'or Hetil\l. 

in t he construction of a reflex circuit, 
he will find this a most important point. 

F ig. lA is a schematic diagra m of the 
"Junior Portable," showing the three 
tubes, t he transformers, and all con
nections. The tube (T O is the reflexed 
radio frequency and audio frequency 
t ube; tube (T2) is the detector, an ti 
(T3) is the straigh t audio frequenc y 
amplifier. All radio frequency stages 
are t uned by "ariable cond ensers so that 
the maximum amplification peak is 
attained, a nd at this same time this is a 
ya luable aid to t he selecti"ity of the set. 
The second tuning coil or radio frequen cy 
transformer is of a special type, as it 
contains t hree coils which act respectively 
as t he primary, secondary and tickler 
coils. Only t\\'O dials are required for 
the tuning operat ion proper, the regenera
tion being controlled by the detector 
rheostat, a method that is entirely prac
ticable wi th a yernier rheostat, and \\ hich 
greatl y si mplifies the construction and 
tuning. 

At RFTI we have the usual aperiodic 
tuning coil with the primary (P) and 
the secondary (S) which is tuned by the 
17 plate (0.00035 mC) variable condenser 
(Cl) connected across the secondary 
in the com'cntional manner. A detail 
of this tunin g unit is shown in Fig. 1 B, 
which shows the principal dimensions. 
There are 58 turns on the secondary 
ami 12 turns on fhe pr'imary coil (P), 
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with a separation between the two coils 
of approximately 1-2 inch. The wire is 
No. 26 D. S. C. magnet wire. 

Condenser fo r Suppression 

OSCILLATro~S in the radio fre
quency circuit are suppressed by 

the yery small variable condenser (C) 
connected between the primary coil 
(on the aerial side) and the plat~ of the 
first tube (Tl). This is a condenser 
such as the "Chelton :\Iidget" or the 
"Amplex" neutralizing condenser, having 
a maximum capacity of from 0.000025 
to 0.00006 mf. This is somewhat critical 
on most sets, hence the condenser (C3) 
is represented by a dial on the front of 
the panel. \\'hen properly adjusted 
the first stage can be cleared up quickly 
and easily by this simple adjustment. 

The output of the first tube passes 
through the prima ry (P) of the special 
transformer (RFT-2) which transfers 
the radio frequency current to the de
tector t ube (T2) . This coil (P) is located 
a hout 1-4 inch from the end of the sec
ondary coil (S), and at the othet end of 
(S) is the tickler coil (T) provided for 
regeneration in the detector stage. All 
three coils are in fixed relation on the 
same tube, and the detector circuit i;; 
tuned to wayelength by the variable 
condenser (C2 ) connected aCross the 
secondary coil (S). The tickler (T) has 
about 25 turns, the secondary (S) ha's 
58 turns and the primary (P) is a 12 
turn coil. The general details of this 
coil or transformer are shown by Fig. 
lC, but it may be found necessary to 
give a few more or less turns on (T) until 
the proper regeneration is obtained with 
the I'ernier rheostat (R2) turned to the 
"half-on" posi tion. 

As the current flowing through the 
coil (T ) is almost entirely dependent 
upon the filament emission, and hence 
the rheostat adjustment, a very accurate 
rheostat will be required. A 40-ohm 
rheostat will be found about right at 
this point for the proper control of regen
eration by the filament emission system. 
If the tube has to be turned up bright 
for the regenerative effect, increase the 
number of turns on (T) until it starts 
to "flop over" with the rheostat turned 
abo ut half way on. The regulating 
resistance for the radio reflex tube (Tl) 
is an Amperite shown at (Rl), and a 
second Amperite is at (R3) for the auto
matic control of the amplifier filaments. 
The amplifier tubes (T 1-T3) are not 
critical, but the detector tube (T2) is 
very critical so that a rheostat must be 
used instead of an Amperite at this 
point. 

The detector tube circuit is a com'en
tional feed-back ci rcuit and has the usual 
grid condenser (K3) and grid leak (GL). 
The grid leak is from 1 to 2 megohms, 
and the condenser (K3) is probably best 
at 0.00025 mr. A bypass condenser 
(fixed) is placed at (IG) which is of assist
ance in reducing the R. F. resistance of 
the detector plate circuit, The value 
may range from 0.001 mf to 0.002 mf, 
depending upon conditions in the circuit. 
The circuit tuning condenser (C2) has 
a capacity of 0.00035 mf., so that (Cl) 
and (C2) will "log" well toget her. 

As is usual, the output of the detector 
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tube is reflexed back to the first tube 
(TO by means of the audio frequency 
transformer (AFT-I), the latter being 
in the grid return circuit of the first 
stage. This can be any make of trans
former having a ratio varying from 4-1 
to 6-1, bu t as we wish to gai n every 
inch possible, I ha,'e shown the miniature 
Premier Hegehog transformer in the 
picture diagrams. In some cases, a 
0.00025 mf fixed condenser (K4) im
proves results when connected across 
the secondary coil of (:\FT-1), and again, 
this seems to haye but little effect. It 
seems to be a matter of experiment with 
each individual set to determine whether 
(K4) should be used. Its effect is prin
cipally on DX rather than on "olume 
with local stations, so that we should try 
for distance in making this adjustment 
rather than to experiment for , 'olume 
alone. 

The output of the reflexed tube (Tl) 
now passes to the primary coil of the 
second audio transformer (AFT.2), and 
this latter transformer is a part of a 
straight audio stage that is not reflexed, 
Connections are made to (T3) in the usual 
standard manner, and the total output 
of all three tubes passes out through 
the output jack (J 1) to the phones or 
loud speaker. This is not a complicated 
circuit to hook up, but it requires some 
r.eadjustments as with any reflex circuit, 
particularly in regard to the yalues of 
the bypass condensers. 

F or the smallest portable set, three 
4.5 volt " C " batteries are used for the 
filament current as at (A1.1\2-A3), the 
cells being in parallel and connected 
to the circuit through the battery cutout 
switch marked (SW). 

with three tubes, and are shown in the 
assembly diagram. With three tubes 
kicking out from 10 to 12 milliamperes, 
the 450 m. a. h. type does not last very 
long before the voltage runs down and 
the volume falls off. 

In the table on page 38 is listed all of 
the material required for building this 
set, each item in the list being preceded 
by a letter corresponding to the letters 
on the diagram. :\.11 of these parts are 
standa rd and the majority are built 
by a number of radio concerns so that 
it will no t he difficult to pick up all of the 
parts at your dealer's. The only special 
parts are the cabinet, which must be 
built to fit the job at hand, and the tun
ing coils and RF transformer, which can 
easily be wound up at home. A neutro
former or tuning unit can be purchased 
for use in place of RFT-!, but RFT-2 
is special and is not stocked. 

Outdoors or 
Indoors-Y ou 

W ill F ind All Your 
Radio Needs 
Satisfied In 

RADIO AGE 
Every Month. 

Another Blueprin t 
Hookup In July 
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tionary plates of the yariable condensers 
(CI-C2-C3) connect to the grids of the 
tubes to prevent the body capacity effect 
from being carried out to the front of the 
panel through the shafts of the condensers. 
The grids are at a high potential, and 
anything connected to the grids is easily 
affected by the capacity of the hand and 
is detuned by this ca pacity effect. 

All of the batteries are carried in the 
bottom of the cabinet, very closely 
packed together to preven t movement , 
and connections are m:lde wi t h the cir
cuit above through t he flexible cords 
(X) . Connections are more certain and 
more easily made if "spade" t y pe clips 
are soldered to the ends of these cords. 
Do not use solid wire for this purpose 
or simple cotton covered wire, as such 
wire is likely to short-circuit. Flexible 
fixture wire has a rubber covering which 
is further protected by a cotton braid, 
'making a short circuit unlikely, 

The Aerial Wire 

T HE aerial wire can be a temporary 
affair run around the picture moulding 

of the room, strung up temporarily from 
rOOnl to room, hung between trees or 
other supports. It is connected to the 
antenna post (A!\T) with the other end 
left free and unconnected. For indoor 
service about 60 feet of annunciator 
will be sufficient and no supporting in
sulators will be neede~l, as the waxed 
cotton cover will be sufficient insulation 
,,·hen laid along the plaster of the walls 
or along \ ood surfaces. For outdoor 
work, or where it is likely to be damp, 
a wire with rubber insulation should be 
used, such as tlexible lixture wire or 
lamp cord. Lamp cord is excellent for 
this purpose, as it has a low R. F. re

Fig. 2 shows all of the parts connected sistance and is sufficiently flexible to 

PLATE or " B" battery connections up in "picture" form for the benefit of allow winding up in a sma ll coil. 

22.5 01 ts for Detec t o r 

are tapped according to the require-. the no,-ice who does not understand con- After cutting the batteries into circuit 
ments of the yarious stages. A yoltage ,'entional or symbolic diagrams. Either by means of the battery switch (SW), 
of 22.5 volts generally proves best for Fig, 1 or Fig. 2 can be used in making the detector rheostat (R2 ) and the 
the detector circuit under all around the actual connections, for both show the equalizing condenser (C3) are adjusted 
conditions, although 45 volts may givc same circuit and the parts are lettered until all whi stling and howling stop. 
greater volume and selectiyity on local with corresponding letters. There should be a slight hissing or frying 
stations. A potential of 45 volts is most Fig. 3 is a rear elevation of the set with noise which will indicate that the tubes 
'effective on the radio frequency tubes the back panel remo,'ed and shows how are functioning, but the adjustments 
on distance, hence a 45 volt tap is indi- the parts are assembled, ready for wiring. should not be much above this point. 
cated for this stage. The audio stage The three tubes and sockets are mounted Next, turn the wavelcngth adjustment 
requires 90 "olts for the best performance, on the top of the shelf (E) while the audio condensers (CI ) and (C2 ) very slowly 
and 6i volts gives nearly as good results transformers are hung underneath. This and at about the same rate of speed until 
with one less block of "B" battery. The not only saves room but it also shortens a "station whistle" or , 'oice is picked up. 
set can also be operated with 45 ,'olts on and simplifies the wiring. Of course, Juggle the condenser dials until the signal 
the audio stage, but with greatly diminish- machine screws must be used for this is at a maximum, and then manipulate 
ed , 'olume on all stations. I do not assembly instead of the more usual wood the detector rheostat (R2 ) just under 
recommend placing the full 90 volts on SCre",'s, as all parts are fastened to bake- the point where it is about to break down 
the radio frequency stage, and never on lite. The shelf is attached to the panel into free oscillations and where the sig
the detector stage, and after experiment- by means of the small brass angle brack- nal is at a ma ximum. \Vorking the 
ing extensively I find that the best all ets (S) which can be made at home or detector rheostat in connection ,\"ith the 
around results will be found with the purchased at almost any radio stOre. condender (C3) will give the maximum 
plate battery connections as indicated. I wish to' call your attention to the \'olume. 

Four small B batteries (90 n>lts total) fact that the two radio frequency trans- Remember that (C3) is for the purpose 
can be used for this set and ,,'ill last most formers or tuning coils (RFT-l) and of checking oscillations in the radio 
of the season. The smallest B batteries (RFT-l) must be placed at right angles frequency circuit, and that this controls 
are the 450 milliampere-hour cells to one another, as shown, to prevent the radio frequency circuit in about the 
which measure 2 If wide, 3-3-81/ long and coupling back between stages and to pre- same way that the detector rheostat 
2-9-16 v high. The next largest size take yent oscillations being set up by induc- controls the detector. Howling can be 
up very little more space and give much tion. The coils are supported by brass checked by either (C3) or (R2) depending 
longer service, This is the 1200 milli- lug connections to the terminals of the upon whether the trouble is in the radio 
ampere-hour size which is 2-9-16" wide, "ariable condensers so that their weight frequency or detector circuits. 
4-1-6" long and 2-3·4" high. The latter is substantially supported, It should be The selectivity depends upon the 
size are the more practicable, especially particularly noted that the stator or sta- (Tunt to page 42) 

Bluep rints of the 3-Tube Portable Reflex on Two Pages Following 
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Battery Problem Easily Handled 
(Continued from page 39) 

distance of the primary coil (P) from the 
secondary (S). The greater the distance 
the looser will be the coupling and the 
greater the selectivity. This applies to 
both (RFT-O and (RFT-2). Usually 
the best spacing of the coils is as shown 
by Figs. 1 nand 1 C, hut with some types 
of audio frequency transformers, this 
must be increased. The wavelength 
range is determined by the number of 
turns on the secondary coils (S), and as 
shown, will cover a range of from 200 
to 600 meters. -

Fig. 4 is a front elevation of the panel, 
sho"'ing the dials and other controls. 
I t is advisable to allow the cabinet to 
project beyond the panel in front for the 
protection of the dials, and to pro\'ide 
a door at this point, so that the set can 
be completely closed. 

Trouble Shootin~ W HE~ the signals ar~ weak and the 
selectivity seems poor, the trouble 

is usually due to coil reversal; that is, the 
various coils in the tuner or transformer 
do not bear the proper inducti\'e relation 
to one another. If, for example, the prim
ary coil should be connected so that it 
produces a magnetic field that opposes 
the field of the secondary coil, thim the 
output will be practically neutralized and 
there will be lit tie reception. It is for t his 
reason t hat I suggest that you connect up 
all of the primary coils permanen tly when 
you wire the set, and make temporary 
connections to the secondary coils and 
tickler coil with magnet wire. 

After you connect up the set, you can 
tune in, and if results are not satisfactory 
at the first attempt, try re\'ersing the 
connections to the secondary and tickler 
one at a time, until you get the best 
results. After the best point is found, 
you can complete the wiring by substitut-

ing soldered bus wire connectio~s for the 
temporary wires. This may save you a 
lot of work and should be observed. 

ne sure that the prongs of the tubes 
are making proper contact with the 
springs in the sockets, and try this out 
before you screw the sockets down into 
place. A loose tube or loose contacts 
mean all kinds of trouble, and trouble 
tha t is difficult to re medy after the set is 
completed and in the cabinet. Also 
carefully examine the jack connections, 
and make sure that a projecting lump of 
solder is not short-circuiting the jack. 
The lugs are very close together and it is 
easy to short-circuit at this point. 

Use only the small "midget" type 
variable condensers for the transfer (C3 ). 
A standard condenser, even as small as a 
three plate, is much too large to cover the 
range even with all of the plates out of 
engagement. The zero capacity of 
standard condensers is very frequently 
greater than the maximum capacity 
desired at (C3). 

Sometimes reception is improved by 
connecting a 0.001 mf fixed condenser 
across t he ends of the jack (J 1), and some
times this bas no effect at all. It all 
depends upon the winding characteristics 
of the coils in your phones and speaker. 

In making battery connections, be 
sure that the posithe pole of your "n" 
batten' is connected into circuit at the 
point .indicated in the drawings, that is, 
the positive of the "B" battery must 
always go to tbe plate directly, or to the 
plate througb t he tickler coil or trans
former primary. If this polarity is not 
obsen'ed, the set will be absolutely dead 
without a hiss or grunt to be beard. 

.'\. biasing "C" battery for the grid of 
the audio a mplifying tube (T3) can be 
connected in at ( - C) and ( + C) a s shown 
just under t he audio t ransformer (AFT-2) 

in Figs. 1-2. This will save enough "B" 
battery current to pay its way, but if it 
is not desired at the present time, the 
binding posts or connections (-C) and 
(+ C) can be sort circuits as indicated 
by the dotted line running between these 
two connections. The " C " battery can 
be the smallest type of " C" battery or 
else can be a small /lash light battery, 
either giving a total potential of 4.5 volts 
on the grid of the tube (T3). 

Phonograph Music Directors 
Set New Standards 

T HE broadcasting of music has grown 
like Topsy. In the case of a single 

artist it has been comparatively easy to 
indicate.a definite position before the 
microphone and one which is likely to 
secure the best results. But where 
several artists are concerned or there are 
a number of musicians, as in an orchestra, 
the problem has become more and more 
complicated, and in the rapid develop
ment of broadcasting it has been one 
which has not had as much attention in 
the past as it unquestionably will have in 
the future. 

Howe"er, it was not new to the phono
graph people, for in the making of records 
they have been experimenting for years 
in the proper placing of the instruments. 
An orchestra forming in a broadcasting 
studio as a rule looks like an orchestra 
playing any place else, but in a phono
graph recording laboratory, it is a most 
unusual sight. 

The man playing the cello may be on a 
chair with legs so long that the player's 
head almost touches the ceiling. On the 
other hand, the tuba player may almost 
be sitting on the /loor. Sometimes the 
music racks are suspended from the 
ceiling; a ga in they are giraffe-like affairs 
r ising from the floor. 

End your Radio Troubles for 30e in Statnps 
\Ye haye laid aside a limited nlllnber of back issues RADIO AGE for your usc. Below are listed hookups 

to be found in these issues. Select the ones you ,\'ant and enclose 30c in stamps for each desired. The supply 
is limited, so enrich yo:.rr store of radio knowledge by laying in an ample stock of copies KO\v! 
JanuarY. 1924 
-Tunioc Out lnterferenee--Wav(I Traps-Eliminatore 
~.Filte~. 
- A Junior Supcr-Heterod.YUe. 
- Pu.b-Pull AmEllilier. 
-R~enblooDl Ciceuit.. 
March. 1924 
-An F.iI<bt-Tub. SUEler-n.terod..,. • . 
-A eiwDle. Low loas tuner. 
-A Tuned Radio .'FreQuency Amplifior. 
.-Bilntfe Re8a. Set.. 
April. 1924 
-AD Emdent Super-Beterodyue (fully illwtra ted). 
-.-\ Ten-DoUar Ree~iver. 
-Anti-Body CaPacity nookuDc. 
-Refttxiu« tbe Three-Circuit TUQer. 
-Iud"" aDd IinIt two installment.> of lIadio Ag. Data She.to. 
Mo.". 1924 
--CoU!ltruetion of a Simole Portsble Set. 
-nadio Panm. 
-Third IDstnllmeuo o f nadio Age D4~ Sb.ets. 
June, 1924 
-ImoortaDt FoctOh in Conattueti.n« & Super-TIeterodyue. 
-A Univer.la.t Amplifier. 
-A Su", Fi~ Refles Set . 
-Adding Radio and Audio to Baby Heterodyne. 
-Radio Age Data b'heeu. 
Jul". 1924 
-A Portable Tuned Impe<bnce ReBes: . 
-ooeratiDJ:' Detf'ctor Tuhe by Grid Bis.", 
-A Thr~c-Tube 'Wizud Circuit. 
-Data Sheet.. 

RADIO AGE, Inc. 

Augu.t, 1924 
-Brc.:..k.in.e Into Radio Without 8. Dia.aTam. 
- Tbe EDl:li.sb 4-Eleweut Tube. 
-FIltered B e terodyue :\udio Su_. 
-An Audio AmDli6e-r Whbout aD. H,A.' Ba.ttery. 
-Data Sbee-ts. 

September, 1924 
-no'l'l'" C~reful !\[oUDtin« Will Impro",e Reception. 
--One Tuninl: C onU'ollor H u..: r·s Breadth SeioctiYitY. 
-Four Paces o f ReAl BhJeDrit1~ of a Xew B~by neterodYDe 

aDd :ul Aoeriodic V.riometer Set. 
-DAta Sheets. 

Odob~r, 1924 
-An E&sily hh,de Super. net. 
-Two Radio aDd Two Audio for Clear T one. 
-.'\. Simple- Regenerative Set. 
- The lntra<iYn. for IUsI DX. 
-Rral Bluf"[Irinb of a. J..Tubo Neutrod.YUe B..Dd 8. hfidirEt. 

nello Set. 

No'Ve'mber, 1924 
-Blueprints of a Si.nJ:Je Tube LooD Bet a.nd a Capacity 

FoodbAek Reeelver. 
- .-\ 3ooTuh«- Low- Lo.o;~ R~l)(erator. 
-.\iMteri.ng the 3-Ciccuit Tu.cer. 

D"".,,,,bcr.1924 
-BluepriDts of a N'~w fl...Tube Super-TIeLerodyn~_ 
-TIDtv' to .M&ke a Ref'eh'er tbat )'1i.nimiu: ... Static. 
-A Trans-Atlantic DX Reeciver. 
-How 10 ~Iako • Home ~rade Batter-y Cha,.-,:er aDd a Loud 

Spe:.kcr at :I. Rtns1J Co..sL 

Janu • .,..192S 
-A Re&o:ted 'xeutrodYDe 
-A SiJ Tube Super.net.. 
-A.a Effirirnt Port.-.ble Bet. 
-:\ Tuned PL\te Rrlkoe-rator. 
-)II"JWut a Stauon-Fi.ador. 

Februa"'.1925 
--.\. Sure Sbot Suprr·nd. 
-A Three Cireuit Re-~eDetator. 
-.\ Res •. La..- :Los.:! Set . 
-Blueprints 01 a J..tuhe Re.6.6L 

March,192S 
-.\ PumaDect Suoer·Bet.. 
- A I>-Tube R. F. Rer";""r. 
-Bo .. to WlIld La .. La .. Cou.. 
-A Short ~'ave Reeei,"Cr 
-Blue Print..'\ o f a 1'w~Tube Ultra AudioD a.c.d. . Re-

~cnerative Re.8e :l:. 

Ap.iI.I9ZS 
-A 3-Tube Port.&ble Set 
_··B o. '·olt.a&:e from tbe A. C . Socket 
_An AmpU6er f or the 3-Circwt TllDer 
-Blueprints of A F ive-Tube Radio FreQueo.cy Jte.eeiver 

Ma".192S 
-A " Quiet" Receneratcr. 
-.Is. Power SUOD1Y Receiver. 
-now to )1a.L:e a Tube-Tester. 

=! US~(1UTu~~PPo~~\i:dR~.~::~rof~l;!t!~n&rt~ilh 
prinu.. 

500 N. Dearborn St., Chicago 
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Pick-ups_~ 
czrid _ ~ DdJ J~ 

Hook~'U pa -- \.<>.~~ 
~~=~~~~;;;;;<-t:t ol!,r ~eR1gS~===@ 

THE material appearing undcr the titlc "Pickups and Hookups by Our Rendcrs" in RADIO AGE is 
. contributed by olJr

4
readers. It is a department wherein our readers exchange views on various ~ir . 

CUlts and the construction a nd operat ion thereof. Many times our readerS disagree on technical points . 
and it should be understood that RADIO AGE is not responsible for the v iews p resented herein by con 
tribu tors. but publishes the letter. and drawings m erely n. a m ean s of permitting the fans t o know wha t 
the other fellow is doing and thinkjng. 

B RIDES and static. One is about as 
hard to silence as the other in the 
merry month of June. as many of 

our Dial Twisters can testify after sitting 
up half the night corly fishing for the 
elusive DX signals while the Better 
Eight-Tenths wonders why she. of all 
the people in the world. should ha , 'e 
been manacled to a radio maniac. (\Ye 
have ofteti wondered what the feminine 
portion of the Dial Twister's famil y 
thinks of the RADIO AGE button) . 

Returning from ' our buttons to our 
muttons, nothing startling has been dis
covered since our last issue of RADIO 
AGE. although the low-loss campaign 
goes ahead rapidly . The outstanding 
feature along this line is the figure 8 
coil. the binocular coil. t he doughnut 
coil and other coils of a similar type 
wherein by the form of Ivindings the 
magnetic field of the coil it self is kept 
within its own bounds. thus cutting 
down the interstage coupling which has 
been the bugbear of any radio fan who 
ever tried his hand at tuned or untuned 
radio frequency amplifiers. 

With tnis type of coil and the prope r 
design of the set. the necessity for 
neutralization of the tubes can be done 
away with, which should prove a boon 
to all radio experimentcrs. Let's see 
which one of our Dial Twisters will report 
the best results with the new type of 
coils. 

They say musicians have no home. 
but since radio came into such popu
larity. the musician's home is where"er 
he parks his loudspeaker (not referring 
to t he ladies. ho\\·ever.) Thomas Y. 
McLaughlin. musical director of the 
Hello Jake Company. and now on the 
road. says he hought h is first copy of 
RADIO AGE in ). [ay. 1923. and has 
not missed an issue since that timc. 
Mr. McLaughlin made the Reinartz 
described in that particular month's 
RADIO AGE and .later added two 
stages of audio. Tra"elling as he does, 
he is not permitted the pleasure of an 
antenna. so at night in the hotel room 
he uses the radiator for an antenna and 
the cold water faucet for the ground . 
Once he forgot to connect the radiator 
while at ~ ewcastle. Pa.. and heard 
WOA \\T in spite of that fact. His first 
set was made on the side of a prune box, 
since he had no panel. Despite the fact 
Mr. McLaughlin comes from Brooklyn, 
N. Y., hc signs off with the following 
poetry: 

1 halle no fille tube nelllrodyne, 
Nor lin rj~hlluh~ suPer-hel-
Bill RADiO AGE. from page to page, 
15 the besl that ['lIe seen yet. 

Lloyd H. Shera. San Miguel, Cali· 
fornia. using a two tube reflex. is bring
jng in the East Coast and Canada quite 
well. Some of his stations shown are: 

CONTRIBUTOR. 
O. C. WnUace. Jr. , 205 Lewis Bldg ., Montreal. Canada. 

DIAL TWISTERS 
Name Address C ity 

Thomas V. McLaughlin. ___ .... ....................... __ ................ En Route 
Lloyd Stove .......... .................. Box 363 .... ........ .... ...... ...... .. National City, Calif. 
Lloyd H. Shera .. _ .................... ____ ... .. .................................. San Miguel. Calif. 
Raymond Breeden ... __ ........... l105 Orange. N. W .... _ ..... Roanoke. Va. 
J . W. Landon._ ........ _ ...... _ .. _. 113 Scoville Way ..... ......... Pittsburgh. Pa. 
A. P . Smith ...... .. ....... ............ . R. F. D. 8 .......................... Bangor. Me. 
W. C. Dukes. Jr .. ......... ....... .. P. O. Box 449._ ...... ......... . Mobile. Ala. 
J . W. McCullah ... _ .. _ ............................ ........................ .... .. Soldiers Home, Calif. 
S. Stansfield. ........................... 8035 Wilson Ave .. __ ......... Detroit . Mich. 
Guy Arthur .. .......................... P. O. Box 245 ... _ .......... .. ~.Massilon . Ohio 
Fern Frame .. ..................... __ ... 768 Adams St.. .... ...... ...... Gary. Ind. 
W. G. McDonald .... __ ....... _ .. . 19 Marlborough Apts .... _. Calgary. Alta .• Can. 
Jack Warwick .. ............. __ ....... 217 St. James St.. ....... ...... Port Arthur. Ont .• Can. 
Eugene Arneson. ____ ............ .470 Exchange St .. _ ........... Kenosha. Wisc. 
F. S. Reed .. ___ .... ................ ..... 9123 Baltimore Ave ........ . Chicago. Ill. 
Harry Emerick .. _ ................... 311 Bedford St ................ . Johnstown. Pa. 
T. F. Hyland. ........................ R. 3. Box 459 ... ................. Sebastapool. Calif . 
Harry T. Adams ..... ~ .. ... _ ....... 379 Going St .. ................... Pontiac. Mich. 
Otto C. Glatt._ ................. ...... 87 Dunn Ave .. __ ......... ...... Toronto. Can. 
Arthur C. Wilson .... ............. . 557 West 1st South ........ .. Salt Lake City, Utah 
J . A. McCormick ........ .. .. .... 24 South 6th St.. .... _ ......... Fort Dodge. Iowa 
Paul Nelson ................... __ . .... .. 223 Du Page St.. .. _ .. ....... Michigan City, Ind. 
W. G. Mortimer. ................... 144 Central Ave ............ London, Ont .• Can. 
Eric Gustafson. ___ ............... .. 6 Bergen Ave .. _ ................ . Jamaica. L. I.. N. Y. 
N. J. HiscolC. ........................... Box 76L ........ .......... .......... Brampton. Ont .. Can. 
Clarence Fairfield. J1'. ... __ ..... 315 N. F St ......... _ .... ... ...... Hamilton. Ohio 
Frank J. Sanzone ......... ......... 244 Hull St .............. _ ....... Brooklyn. N . Y . 
R. A. DeVries .. ...................... 114 Eighth Ave ................. New York City. N. Y . 
J. J. Griffiths .. .. ...................... 2782 Rouen St ...... _ ........... Montreal. Can. 
Harry S. Chasen .. .................. 1724 N. Payson St ........... Baltimore. Md. 
Charles P. Smith. __ ............... 129 E. Pomona Terrace .. GermantoWn. Pa. 
Wm. A. Swicky ................... l045 Maple Ave .... ........... Los Angeles. Calif. 

KDKA. KOA. wc:.'\:. WDAB. WDAF. WEEK. w.-A.-'.. 
WGN. w GY. WITAA. WHO. WLS . \\OAI. wOC. WQJ. 
WS AI . WTAII! . WTAB, wcco. WLW. C FC:-;-. CFDC. 
CFRO. and a lone ttst of othen ~·hich we think would Irta~r 
OUT l.i.o.otype opcratoN. 

Harry S. Chasen. 1i2-! X. Payson 
St. , Baltimore, Md. sends in a sketch 
of ~'hat he calls the "Bearcat Roamer" 
consisting of a tapped secondary coil 
and condenser. untuned primary, and a 
"ariometer in the plate circuit, a typical 
rcgenerati,'e circuit. with which he is 
having great succcss. He is using all 
low-loss parts and belie"es much of his 
success can be attributed to that fact. 

John James Griffiths. 2782 Rouen St .• 
Montreal. Canada. using a three circuit 
set and the "peanut'· tubes which are 
available in that country. sends in a 
good list of stations which entitles him 
to the button. 

Herc's a most interesting letter from 

Rohert A. Dc\'ries, 114 Eighth A,·e .• 
~ew York City. who says: HI am 
writing to give my views on your in
teresting magazine and a lso to qualify 
for a Dial T\\' ister's button. I\'e been 
b u yi ng your magazine for over two years. 
wh en I used to ha"e to wait until the 
middle of the month to get it, and then 
I used to eniov it more than now. Your 
maga zine \\~as then dC"oted to radio 
heginncrs. enthusiasts anrt experimenters. 
Your magazine was then only a few 
pages but in those few pages was printed 
matter interesting enough for the type 
of radio fans I" 'e mentioned, and in
teresting enough to make it grow to 
its present proportions. Here's what I 
am getting at. You are nOw printing 
radio stories and elahora te inter dews 
of announcers , etc.: reach the set-o,,;ner 
by telling him what the other' fellow is 
doing; that is why Dial Twisters and 
their hook-ups are the most interesting 

(Turn the page) 
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part of the magazine. How about a 
column deyoted to queer and unusua l 
thin gs t hat happen in rad io, contributed 
by t he readers? For inst ance, I have 
push-pun amplifiers in my set and when 
I remo ved the loud speaker pl ug I lifted 
the lid On the cabinet an d could hear 
music from one of our powe rful loca ls. 
Also, Saturday, February 7, S t at ions 
KFI , K OA and \\"'\ IBF were broa d
casting the song ':\I y Best Girl ' a t t he 
same time. Isn't th at unus ual? l\ Iy 
set is a three-circuit tuner built from 
the March issue of RADIO AGE , and 
to it I hav e a dded one stage of r. f. 
I a m sen ding a list of some of the st ation s 
over 1,000 miles which I ha ve logged." 

X . J . Hiscox, Box 761, Brampton, 
Ontario , Can ada, tel1s us he is us in g a 
honeycomb coil set with d etector and 
one stage of a udio which is now in its 
fifth year. a nd li ke J oh nny Walker . 
still going strong. It is a home-ma de 
set and was t he first set in his vicinity. 

E ric Gustafson, 6 Bergen A \.('. , J aIll aica, 
X . Y., has found tha t by putting a 
fixed capacity from the upper phone 
binding post to the negative lead of the 
A battery , he gets .m uch bette r result s. 
This is what is known as " bv-passing" 
and is one of the kinks that every dyed
in-the-wool experimenter does a lmost 
unconsciously. If more fans did like 
l\lr. Gustafson, the " \\n at's wrong wit h 
my set" t ype of letter 'would not be so 
abundant a round these parts. 

O. C . \\·a llace. Jr., 205 Lewis Bldg .• 
l'I Iontreal, Que., Canada, sends in a neat 
little design of one stage of radio fre 
quency amplification to be added to the 
con ventional Reinartz tuner. lIe says 
it has inc reased his ran ge and selectiv it y. 
He uses a separate A and B bat tery . H is 
r . f. coil is wound on a 3 ~ inch tube. 
The aperiodic primary consists of ten 
turns and is spaced about a quarter-of-an
inch from the secondary, which consists 

of 42 turns. The diagra m herewith is 
being amen ded so that you do not ha\'e 
to have sepa rate A and B batteries but 
can add yo ur r. f. stage to your present 
Reinartz. The condenser used across the 
secondary is a .()005 mfd . 

Arthur O. Wilson, 557 \Vest First 
South S t .. Salt Lake Ci ty. Utah. says 
his second attempt at set building was 
the ultra - audion, bl ueprinted in t he 
l\ l arch RADIO AGE, and he is now 
starting on the one described by l\ lr. 
Sonn in the April number. He found 
best results with a 120 turn tapped a~tatic 
wound coil. which type of \\'inding he 
will be glad to describe to anyone wh o 
writes him. His list of stations is not 
only a t estimonia l for the ultra-audion; 
but gets him the D. T . button. 

Anot her ultra-audion fa n is found in 
Otto C. Glatt . 87 Dunn AH., T oronto, 
Canada (goodness. how these Canadians 
are coming to the front in radio). He is 
an inveterate RADIO AGE fan and asks 
us to fade . if we can. his record on the 
night o f .\Iarch 7th. of W:\ IBF. KOA, 
6 KW. KGO, KHJ . KFI. K NX . a ll of 
which have been verified. 

T . F . H yland, R. 3. Box 459 . Sebasta
pool, Calif., built up a tuned plate regen
erator as descri bed in the Jan uary 
RADIO AGE. on which he gets as far 
East as KDKA and as far Xorth as Cal 
gary . He thinks this is a fine set for the 
nodce to bu ild . 

Using a one tube set. Harry Emerick , 
311 Bedford St .• Johnstown. Pa .• drags 
them in from CX 1<0 to P WX and from 
WBZ to KGO. He declares he is an 
avid RADIO AGE reader and especialIy 
delights in turning to this portion of the 
magazine on its arrival each month . 

F. S. Reed. 9123 Baltimore Ave., 
Chicago, III.. comes to bat with this one : 
" Let's rule out the U. S. as far as signals 
are concerned. :'\lost any good set will 
bring in the worth-while stations in this 
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country. Let the Dial Twisters enlarge 
their territory. Have been building hook
ups for many years and neyer found so 
very much new. I use an Armstrong 
three circuit with a stage of radio ahead. 
I t win bring in anything on a 75 foot 
aerial that a super will do on a loop. I 
have logged PWX, 2LO, CKY, CNRO, 
KFI. \Vhy bother about a portable set? 
Just use dry cen tubes if you are not 
intending traveling by auto. The old 
three circuit with a wire thrown up in a 
tree will go it o. k. So what's left?" 

Here's a crystal hound; that is, he 
used to be. Raymond Breeden, 1105 
Orange Aye., X . \V. Roanoke , Va., .who 
tells us his first experience in picking up 
KDKA, WGY and WEAF ; later this 
was increased to WEBJ, WJZ. WO R, 
\YOC, WL W, his maximum distance 
being somewhat O\'er 600 miles on a 
crystal. Then he went in for a single 
tube set and got all of the old stations he 
had heard on crystal and a new bunch in 
addition, which included KGO. CNRO, 
CKAC. Raymond is only a youngster 
in years, but he turns them out like a 
\'eteran at logging. 

Lloyd Stove, Box 363, National City, 
Calif. , with a super, using loop and 
ground, repol ts the Canadians, Hawaii
ans, :\Iexicans and our friend 2-LO. 
He tuned in 115 stations with an average 
mileage per station of 1315 miles. All 
except London were heard On the loud 
speaker. 

Since \fr. Stove is located in 
California , the full list of his stations 
might be of interest to our readers. The 
l ist follows: 

KF'NY. KOB. KDYL. KF'PT, KFL. KFllA. CZF. XFAU. 
KFU:>.! , KFAJ. KFEL. KLZ. 1'0.\ . K FC F. KGW, 
KF.'\E , K FIQ. KUO)'I , 'l'l'C AT, KFOA . K FQX. KHQ' 
KF H R. KlIt . WOAI. WC.lli. WBAP. KFKX. WI AD. 
'l'l' FAA. KTRU. GKe D. IITKB. K s .\C. GliCM. 

g~'U. '\\PlAc..f: w~~~icr:ff. R~M~F~~AF,WJ~: 
~,b~~w~rt'h~r§.~c~oW~~~'K~6~iJlJ~·~~ 
'l'l'6AB. C KY, C S R'I'I'. WJ.JD. WIIA. WEBW. WLBL. 
WTAS. WCEE. WHAD. KYW. ,\\'EBH. WGN. WG~. WLS. 
'I'I' ~tAQ. WQJ. '\\'BCN. 'l'l'CBD. WH AS , WLw , WRAI. 

~~~~i , ~~J.~gv. Wlii. ~1t~. w~fill. ~i~: 
,\\· ~IBF. KOU, WCAU. WFt. PWX. W AHG. WEAF. W.JZ. 
W NYC. WGY. WlTAZ. WBZ. WEE I. a n d la,' but no' I .... ' 
2-LO. Lon.lon: (V triJ!<d bu ,h. Bn /l.A BroadcCJ.I:'~. Co.) 

Then from south of the Smith and 
Wesson line comes a letter from W. C. 
D ukes, Jr., p, O. Box: 449, l\lobile, Ala
bama, telling us of his work wi th a three 
circui t regenerat ive set using WD-11 
t ubes. On headset he has brought in the 
East a nd \Vest coasts, Canadian sta
tions, t wo of t he :\lexican stations and 
Hava na , Cuba. .\ short list of stations 
fol1o\\'s: 

'\\'T .\l':, KDKA. KFD~f. KFTX. WBRM. WKAA. WORn. 
K FKB. KF MQ. WSAl. WEB R WIIB. KTIJ&. WGY. 
WMBF. WOAI. WOII. wo.\w. KBD. KYW. WB AP. 
W"C. WQJ . WSB. KFRU. W MB. WLS. WFAA. KFI. 
WBO. WDAF. 

AI P. Smit h. R . F . D. No. 8. Bangor, 
1\1 e., gi \'es a list of stations heard, one 
of which was durin g the tests, being 
5 ~0 at ~ewcast1e , E ngland. He uses 
the dry cell t ype of t u bes and has a 
neutralized stage of r. f. detector regener
ative an d one stage of aud io . He has 
also b uil t a t hree circuit receiver with 
three stage resistance coupling, which 
he used for short wave wor~. The list 
follows: 

WF:E1. ~AC. WMAF. OWl, WBZ, KYW. WDBB. 
WT AS. WOX. WEB IJ . WItEO. WO R. W IJ!o1. WEAF. 

~~~· w'jl~. :-cAfpG=W:~1;H:;r~}crH#G.l[D~: . 
WKA Q. P"l X. WMe. WCBD. WQAM . WDAE. WOC. 
WHAB. KFKX. 

S. Stansfield, 8035 Wilson Ave .• 
Detroit. :\lich ., who is a faithful follower 
of RADIO AGE blueprints and diagrams. 
made up a Reinartz with two stages or 
audio, using \VD-11 tubes. Stations 
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heard by him, mileage greater than $00, 
follow: 

WPG, k""FXF. WllZ . Kl'KB. KFKX, WOAn', WE,F, 
WGY, WEE I. XFEZ . 'I' IlAF, weco, WfiB, WEAJ , 
W..uiG. WIIX, KOA, WCAL. WMAX. 

Guy Arthur, p , O . llox US, Massillon, 
Ohio, a constant reader of RADIO AGE, 
spends most of his spare time experi
menting with circuits furnished by this 
magazine, He relies on his "squealer"
a three tube regeneratil"C, for distance, 
During the tests he picked up 2LO. He 
now gets 'em from coast to 'coast, and is 
now interested in a reflex set using t \\'0 

tubes. 

Jack Warwick, 21 i St. James St., 
Port Arthur, Ont ., Can., writes a s 
follows : "I have studied with grea t 
interest contributions under 'Pickups 
and Hookups,' and thought perhaps 
some of the readers might be intereste.1 
in my experiences. During construction 
lost the diagram and had to finish it 
the best I could, with good results. As 
near as ] can remember, it is a regenera
tive (that's as much as I know about 
radio, Mr. Editor); couldn't tell you the 
'diff' between or names of any hookups, 
The equipment for my set is 2 tubes 
(Myers) six I'oh detector tube, 2 1-2 
, 'olt amplifier tube, Crosley , 'ari·coil, 
with 10 taps; 23 plate aluminum con
denser, couple of 6 ohm rheostats, etc., 
with a 125 foot single strand aerial. 
Here are some of the stat ion s 1 pick up: 

CKAC. CNRO. CFCA. C-X IlW. CXIlT. KDK'\ . KFT. 
KFKX. KFXF. KFRU . \1 '0 \ II . "'DAF. \l'OL. WHO. 
\I'SUI . WEAF. WEEI. WBZ. WTAS, WTA~I, WCBI>. 
wcco. WCAE. WGX. WG'\' . WGR. n'FA.\. \VCX. W1P. 
~k~.W08. IV REO. WCAL. ,,'QJ. WSAI. WSB. WWl . 

Harry T, Adams. 3iQ Going St., Pon
tiac, l\Jich., tells us he made a three tube 
neutrodyne from the blueprints in the 
October, 1924, isslle of RADIO AGE 
and has since added a pair of push-pull 
transformers. He now gets bot h of the 
coasts most of the time on the loud 
speaker, getting good quality and selec
tivity. 

W. G. l\lcDonald. 19 :Vlarlborough 
Apts" Calgary , Albert a, Can ada, has the 
following interesting lette r for this sec
tion : 

"I have been a rea der of your excellent 
magazine for some time. and admire the 
way in which it is gotten up. The 
department to which this letter is ad 
dressed is the best of the lot, and I 
always read it the first of any. The 
communications from the DX fans are 
always interesting in their various view
points and contentions. I would like to 
tell you about the results which I haye 
obtained with the old 'dumb· bell' singie 
circuit, made up by m self with only 
middlin~ quality pa rts, using that ex
cellent httle tube, the Canadian peanut, 
\\'hich is really the \ . E . ' X' Tube, and 
I,'hich you Americans are very unlucky, 
in my estimation, to be unable to procure. 

"I ha,'e used all makes of American, 
French and English tuhes besides our 
various Canadian ones, and considering 
the dry-cell A llatt('ry, our little peanllt 
has them all beaten a mile , l\Iy aerial 
is two wires, 65 feet long and 20 fcct 
high. We ha,'e in this city se,'en active 
stations, six of whom ne,'er heard of a 
sharply tuned transmitter, and having; 
outputs at the present time which 1 
believe are as strong or stronger than 
your best stations. 

"That is One fault of Canadian broad
casting, and when it takes receivers of 
the super or neutrodyne class of excellent 
construction to get rid of locals, you can 
understand under I"hat difficulties my 

L"Z 
'"'0"", ----4, , ..... ------
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O. C. \Y'alla,·.'s contri kl/ ion for the R eina,tzfan " 'ho dni"s to add a ~tage of radio frequency amplif.eation. 
ahtad of II" prestnt d , Uctor in the R einart: c ircu it. LJ is an inductl1 nce of 111 tU,,13 wound on the lower end of a n. 
i n.luial in g tube 3 1-2 indIC,s in diam~Ur . Thi.s can be u-ounJ w ith N o . 20 DeC. L 2 i .3 the ,sL'condary inductance 
cOfl.5i st ing of -12 turns of the same sized v ·i re. This ,,'inding is started about " quarttf of an inch a way from the 
pr imary, L J is tl .. pr ima,y (~e sure it is thoroughly isolated f rom the othtr parts of the old Reinartz tuner) of 
:y<'Ur pre""nt tunn . It now becomes the pr imar y of the r adiofreq~ncy tran .• lormer. The cond..·nsn shown is a 
.000 5 mfd var iable. any good make, The dotted l ine JhOW$ th. connect ion of one end of the old prima,y to the 
plate of the new r . f. u nit; the othRr end of L J go ing to the po.sitilJe of the B MUrry. W iru Can be rUn from -A 
and p illS A to Ihe u sual binding PoJls on you, set so a separale A an.d B battery will not be required, T he slator 
of the var iable corukns .. goes 10 the grid and the rOlor to the filament i i"" . 

li ttle single circuit is working . The li st 
of st ations [ have recei ved oyer 500 miles 
is as f ollo\\"s: 

IWK I . KDYL. KDZB . K I'A F . KF.-\' W. KFIlK . I{FEC. 

:m:LKl~T ilg~ ~p8.Fifs'o.KJfW · 1~\n~:\,tt~P' J'i{v: 
WAAW . WBAD. '\VBAP, WHZ. I\·C.\E. W('AJ~, IIr;IP. 
WCHD . \\,DAF, WEAF. WB BI! , I\T,\A. IIG N. WG lt . 
WGY. WII .\ . "'IIA.\. "'HAS. WRB. WHo. \\'J Y W]Z . 
"'·L\\' . W~IAr. . WO,HV. "0 • . \\'01. lion . wos. WfIC. 
II'SAI . WTA~l. WTAS. CJLE. eKeD. CKY. 

" I have a total of 104 stations in m\' 
log book, but some of them are las't 
)'(',lr's reception, and a great numher 
under 50U miles, 

" Besides these BCL stations, I have 
recei,'cd amateurs in almost every dis
trict of F . S. a nd Canada ; ships in t he 
Atlant ic, and off the coast of Asia. 
Altogether, I th ink that the single cir
c uit - is hard LO l,eal ",hel'e olle does not 
get QIC\[ from broadcasters, a nd docs 
1I0t ('a use it by un wise usc of the tickler. 
Co nsidering the situation of Canada wit h 
regard to the LT, S. stations, I think we 

anadians are doing ,'ery well. \Vould 
like to hear from SOme more Can ucks 
through the pages of RADIO AGE. 
Ca nadian 4-1 M signing off." 

Somc of Our readers who belon!!' to the 
dot ·a nd dash fra ternit v might be in
terested in a new ecord madC' hy the 
Na\'al Radio Laboratory at llellevue, 
D . C., in establishing two way com
munication with Australia on t wenty 
meters on the night of April 20, 

Around midnight , according to reports 
which hal e reached RADIO AGE, the 
operator on watch at Bclle,"ue heard the 
Austra lian station calling Engla nd. He 
imme dia tel y broke in a nd ca lled the 
Australian, The t wo stations then COm
mUlli ated with each otner fOI more than 
thirty minutes . There I,'as a particula r 
absence or static and other forms of in 
terference . 

Belle\'ue Laboratory has been making 
some rather remarkable distance feats 
on short \\'a ,'es. Australia has been copied 
before 'at llelle\'ue, but the first time t wo 
\Yay communication was established was 
on April 20. . 

The transm itter used at Bellevue em
ployed less tha n two kilowa tts, I\'hile 
the antenna was of the vertical cage 
type with a four wire counterpoise. It 
is of incidental interest that during the 
two way conversation it was morning in 
Australia while it was midnif!ht at Belle
\'ue . 

\Vhile the aboye feat was accomplished 
by the usc of 2,000 watts in the anten na, 
and American dmateurs ha\'e COm
municated before with much less power, 
ne loertheless, t his fact docs not detract 
from the importance of the achie vement 
on behalf of the :'-:avy. 

Loop Record 
E. H . Scot t. of Chicago, but now at 

Ta.sman, ~elson, ~e\\ Zealand, has 
written RADIO ,\GE tell ing of his 
recept ion of man y American stations, 
nineteen in all , among which some of 
the hicago st at ions figure prominent ly . 

To make certain of his reception l.Ir. 
Scott wrote all the stations and asked 
them t o se nd their verifications to the 
R A DIO AGE, and to date quite a number 
have been reCCI\ cd. 

Chicago Stations heard by :\Ir. Scott 
were : WEBII, WGN, WOl, WJJD , 
K YW. He also heard KeO, KXX, 
KFI , WFAA. WD.\F , KPO, KOA, 
WCllD, CFC~ a nd KIlJ. 

" 'orld's "Record" 
The Editor of The Dominion . a news

paper at \Vellington , gil es ~\,Ir. Scott 
credit for a ,,'orld's record for reception 
on a loop. He is using an eight tube 
super. The time difference between 
C hicago and :\' e\\' Zealand is seventeen 
and a half hours, New Zeala nd being 
ahead of Chicago time. 

The above scems to be a pretty good 
test for a super using a loop, si nce most 
of the distances are in excess of fi\'e 
thousand mill'S while the maximum runs 
up to 8,000 miles. 
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Standard Radio Rec eivers 
. Recently RADIO AGE inaugtlrated a new department caLLed "Know Before 
You B uy." to sen'e as a guide to thl! prospectIVe radio purchaser in deciding on the 
receit'er best suited to his indit·idual needs. Fans throughout the country hat'e shown 
an instantaneous responJ'e to th is new feature. and accordingly i t is continued and 
will be a feature of all fort hcotn lllg n umbers of R. \D IO AGE. R eaders are invited 
to write us concernin g the sets in wh ICh they are Interested, and manufacturers also 
a re asked to send us material describing their sets. 

High or Low Waves, Here's a Re
ceiver That Brings 'Em All In 

IF ..\1\ extended use of lower ",aYe-
lengths in broadcasting is to be, as 

man y leading radio engineers believe, 
the ans wer to the problem of proyiding 
wayelength designation s not only for 
the hroadcasters already operating but 
a lso for hroadcaste rs who ha \'c asked for 
licenses a nd a re a\\'aiting alloca t ions, 
here is a set wilh which the fan ma y t une 
ill on any of waye frequencics, from 
forty mctcrs on up to 555 met ers or more, 
by means of a yery ingenious but simple 
adjust ment of t ransformcrs. 

One of the chief drawhac ks to uniyersal 
broadcasting on low waye-Iengths is the 
fact that millions of sets now in usc will 
not tune in carrier wa\'es below 200 
meters or ahove 600 meters. 

Stations such as 1-\:01-\:.-\ and ,YGY a re 
taking adyantage of the extraordinary 
qualities of e;,.tremely low wa,'c1engths 
to transmit programs o,'er t rcmendous 
distances in t he daytime. These low 
wa ves a re picked up IIY stations in other 
countries and rebroa dca st. Wit It t he 
set clescrihed herein, it will not be neces
sary to hear these programs o,"er the 
repeat stations but the origina l low wa"e 
transmitte rs ma y he tllnen in and lis
tened to with equal easc. In fact; this 
set has demonstrated that the extremely 
low wavelengths carry programs better 
in every respect than do t he customary 
carrier waves, and an interesting a nd 

The Freshman Masterpiece 
Unique Circuit 

The Freshman "~Iasterpiece" is a 
five tuhe tuned radio frequency receiver, 
built of the finest low loss material and 
priced to fit the layman's purse, manu
factured by Chas. Freshman Co" Inc., 
New York City, 

The Freshman .Masterpiece utilizes a 
circuit designed by A . W . Franklin, a 
well kno wn radio and electrica l en
gineer. This system totally el iminates 
oscillations b)' the use of scientifically 
designed radio frequency units in which 
low loss coils of special construction are 
employed. -

The set is known throughout thc world 
for its ability to receiye those far-off 
stations. It is mounted in a genuine solid 
mahogany cahinet, and the price, with
ou t accessories, is S60.00. 

Thousands of communications from 
users of the Frcshman !'.Iasterpiece 
testify to the Chas. Freshman Com
pany's claim that these scts furnish 

rapidl y growi ng field of low wa,"elength 
entertainment is opening up for and 
awaitin g t he audience t ha t can t une it in. 

The accompanying illus tration reveals 
how 'the " 'ashburn Interchangeable Five 
t urn s the tri ck a nd a lso how easil y an(1 
quickly t he set may be ada pted to recei\'e 
carrier wa,'es fro lll -10 me ters on up. The 
recei\'er employs fi"e tubes, util izing 
a rad io frequency circuit and is con" 
trolled by three dial... The transform. 
ers are of a r igid type, a ir core, low 
loss and built to stand rough usage. They 
are mou nted On special bakeli te a na pters 
tha t will fi t in to sta nclard t ube sockets, 
so t hat t hey a re interchanged e...act ly 
a~ standard base tubes are int erchanged 
and wit h the same ease ancl q uickness. 
The picture s hows t hree sets of the 

sclecti,'i t y, , 'olumc, t!d:.e oj opera tion 
and perfect tone qual it ies. 

l\lan y distance records ha\'c been 
achie\'ed " 'ith the Freshman ~Iasterpiece, 
bringing in distant broadcasting stations 
with local \'olumc. 

There are but three tuning controls, 
each of which is set at approximately 
the same . dial reading; therefore , once a 
station is tuncd in, onc can rely upon 
getting the same station each dmc at 
the same dial setting. 

interchangeable transformer coils. 'Vhen 
Set Xo. 1 is in position, wa,'es from 2H 
to 555 meters may be tuned in. The 
intermediate set of transformer coils 
permits of tuning in carrier waves be
tween 170 and .235 meters. The low set 
will. tune in carrier wa"es from 40 to 160. 
It wi ll be seen that t he t hree sets ha,'e 
o\·erlapping capacities. Special addi 
tional coils render possible the reception 
of wa\'elengths indefinitely upward, 

The \ ashburn Interchangeable Fi\'e 
recently was subjected to a series of 
rigid tests by the J efTerson Electric 
Laboratories, Chicago, and as a result 
give n the highest commendation. _ 

The Washburn Interchangeable Five 
is ma nufactured by the \\' ashburn 
Burner Corporation of Kokomo, Indiana. 

The Grebe Synchrophase 

and the 

" Thenniodyne" 

Described on page 61 
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.---~ ~. . C""." .. /1s positive as Jj~~&n 
~ 

~yla~llex~~:i;:: 
Low!o .. futur. SET Big Ben at se,'en and at seven o'clock you're bound to ge1 the 

alarm. 

A J:UUaDtt< of 
&atisfac:tion and 
Lacault de.ip '--____ ~..........J 

* 

llLTItlf-VS~nIBR., 
TUNING CONT~OL. 

l'l!mplUies radio tuninl:. PencU-rtcord a 'tauon 00 
tho dla l-there.ft. r . !Imply turn tho finder to your 
DeneU ma: rk to cet th Ol t sbtion tnstantlS'_ Easy
Qutck to mou nt Eliminates fumb iins:. gue ssua:. 
Furnished clockwis e or .ntl -rlockwlse 1n I:Old or 
.Uver 1In1sh. Gear r.Uo 20 to 1_ 

Sil .. r $Z.~ Gold $3-50 

Just SO, the U ltra-Lowloss condenser can be set at any waw-Iength- the 
corresponding station will corne in dear and sharp. You know instantly 
where to turn, once a station of known wavelength is located. l\lakes 
tuning easy- direct- positiw. Special Cutlass Stator Plates spread wave
lengths evenly over a 100 degree scale dia l " 0 that each degree represents 
approximately 3 J4 meters. 

Ultra-Lowloss condensers are designed by R. E. L acault, originator of the 
famous Ultradyne Receivers, and built upon scientific principles which 
overcome losses usually experienced in other condensers_ 

At ) our dealer's, otherwise send purchase price and you ,,-ill be supplied 
postpaid. 

Design of /O OU:/OJJ coilJ f urni.< htd frtl' v.:il /z r adl condl'nu r for amate ur a nd broad 
(ast 'Wa'I}e/cJI{jths slio'U'in{j 'IJ ... lz idl rr.;.·i ll f u nctioll mOJt I'fficirntly 'With th l' condtns l'r. 

To M anufacturers 'Vho " ' ish to Improve T heir Sets 

Mr. Lacault \Vill gladly consult with any manufacturer regarding the application 
of this conden~e r to his circuit for obtaining best possible efficiency. 

tlLTRlI-L9lrJLesS 
CONDEN SER 

PHENIX RADIO CORPORATION,t1~~w E:o~~2~!~ St. 

:to Tested and Approl,cd by RADIO AGE ~ 
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Free Subscriptions 
to Radio Age for 

Your Time! 
RADIO AGE, Inc., will give a year's free sub

scription to this magazine to any reader who \vill 
obtain for us a news-dealer who will handle our 
magazine in a town or city where we are not al
ready represented. 

I f you are now a subscriber to .RAD 10 AGE, 
we suggest that you refer this notice to one of your 
friends who will doubtless be pleased to take ad
vantage of this opportunity. Or you may extend 
your own subscription for one year without cost. 

This offer is to remain in effect until further 
notice. 

. -.. .. - -- ---. - .... -- ---. -- -.. --. -- -. --
Free Subscription Blank 

RADIO AGE. Inc .• 
500 N . Dearborn Street, 
Chicago. Ill. 

Gentlemen: In order to get a free subscription to RADIO AGE. "The ~agazine with Blue
prints." for 'one year. I herewith send you the name of a dealer who will sell RADIO AGE in the 
city mentioned . It is understood that if you already have a dealer in this city that the offer of 
a free subscription does not hold Sood. 

D ealer's name ........•... ••••• · •........ .. .•.... · •.••........ . •.•. .......•........... 

Street Number ........ .••. ..... . . ...............••••............••• •.• .•.............. 

City .......... •••• • .. . ...............••......... .... State .......••..•....... .. ..•.•. 

My name . •......... ...... • ···· •• ··•· •. · •· ·· ······ ...... ··· ...............•.......... 

Street Number . ••.............•... .•.••••......•.............•...........•....... . . . . 

City .. . . . .. .. ......•...••• •• . . ......... " .. . State ............•..... ... ....• .• . ..... 
4-25 

Instruct Deaf via Radio 
R:l.WO Amplifi~tioll applied successfully . to 
acoustic tr3llliDg for th.e <leaf. :\loderate pnc.ed 
device tha t C:l.n be used ID your OWD home. \\ nte 
for particulars. 

AUDIOTONE, INC. CR~E~·:Aj~WIS . 

REFLEX 
Erla-Ac:me-Harkness 

Dealers: ' Send lor Discounts 

HUQSON-ROSS 
113 .W. MQd,~~n St. 'tticago , . 

~u\'\\~ 
Perfect Reproducer 
T oae loud a.nd p1c!Uing. 
Hs.ndsome m ateria.l nnd de5;it:n. 

Black, $22.50 Shell, $25.00 
AMERICAN ELECTRIC COMPANY 

State and 64th S .... Chiealro 

BAK ELITE DIALS 
are accurate in dimension and will 
not warp. Write for booklet 3l. 

® BAKELITE CORPORATION 
00 247ParkAvenue.N~w York . N. Y. 

ClUcagoOffice: 636 West 22d Str~et 

''Tube Characteristics and How to Understand Them" , a continuation 
of the article on Making a Tube Tester, will be H. Frank Hopkins' con
tribution for the July RADIO AGE. 

'f. Tested and Approved by RADIO AGE 'f. 
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Radio Discovers aNew 
Civilization 

(Continued from page 28) 
large and small, dotted the tops of the 
'mesas'. Archeological surveys indicate 
they were excavated by the original 
builders to a depth of three to five feet 
and were surrounded by sleepingchambers 
and granaries. The roofs originally were 
of the tepee style, willow or oak beams 
being fastened together by a wattling or 
weaving of pliable branches. The outer 
surface was then plastered with adobe, 
and over this thin slabs of rock were laid. 
\Valls were of stone. 

Habits of the Lost "Race" 

E~TRAKCE was through a steep de-
cline or tunnel, sufficiently large to 

accommodate only one body at a time. 
Doors were large, close-fitting slabs of 
rock. Fires were built in the exact center 
of the large or main room according to 
mute e\'idences, and a circular opening 
at the apex of the sharply sloping roof 
permitted the escape of smoke and 
furnished ventilation." . 

One pit house revealed a handsome 
bowl showing a design of four stars or 
equilateral crosses, a symbol still found 
among Pueblo and ~avajo Indians and 
said to designate the evening star. This 
specimen was accompanied by a badly 
decomposed sk-eleton. Beneath the well· 
packed adobe floor of another prehistoric 
dwelling, excavators found a virtually 
perfect sk-eleton of a woman between 35 
and 40 years of age and approximately 
five feet ten inches in height. 

"She was buried in a most unusual 
position," Smith observed . "The right 
cheek was resting on the right hand and 
the left arm was placed across the breast. 
The knees were flexed . Beside the 
skeleton was an unusually elaborate 
gray bowl decorated with the designs of 
conventionalized butterflies. Close at 
hand we found a complete pottery face 
-that of a doll, which was supported 
originally on a body consisting of a 
corncob." 

Excavators are agreed that the final 
stage of development of this prehistoric 
ci viliza tion was exemplified by an ancient 
"apartment" house-thirty-nine rooms 
of whic h already ha ve been opened-and 
two monumental watch towers, now in 
ruins. These were found on top a pre
cipitous table rock, overlooking a valley 
1600 feet below, in the San Juan National 
forest in southern Colorado. 

The next step is one of mystery, Smitb 
points out. Was this prehistoric race 
overpowered and completely obliterated 
or was it ravaged by disease? 

Smit h's description to KO.\'s inter
national a udience was accompanied by 
incidental Indian music by native tribes
men, including Chief Eve.rgreen Tree of 
the Cochiti tribe . The subject was pre
sented in three sections as follows: 
"Legends of a Lost People-the Brown 
:\1an of Colorado," "Legends of a Van
ishing People-the Red Man of Colo· 
rado" and "Legends of a Conquering 
People-the White Man of Colorado." 
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How to Make the Roberts 
Receiver 

(Continued from page 20) 
'Iariable .... ernier condensers, one audio 
frequency transformer having a ratio of 
about 4 to 1, one standard socket, one 
U\'-199 socket, one midget variable con
denser, two ,0025 i\I.F. fixed mica con
densers, one ,00015 ~I.F _ fixed mica grid 
condenser, one 2 megohm grid leak . one 
bakelite panel ix 14x3-16 inches, one 
baseboard 6xiJ 1-2xl-2 inches, one 25 
ohm rheostat. one 60 ohm rheostat, ten 
binding posts, one U\'-201-A ,acuum 
tube , one UV-199 yacuum tube. four 
dn- cells, one 4 1-1 .... oh "e" ba ttery , 
t":o 45 Yolt plate batteries, about 20 feet 
of Ko , l-l bus bar wire, a loud spea ker 
and a pa ir of good phones. 

Wiring the Set 

THE set is wired as follows : from the 
aerial binding post to the outside 

terminal of coil 1 and from One of the taps 
on coil 1. Or the inside enn, whiche ver 
gi,-es the best results, to the ground bind
ing post. From the outside terminal of 
coil 1 to the stationary plates on the first 
yariable conrienser and to the grid pos t 
on the first socket, which is to take the 
UV-101-A tube. The inside termina l of 
coil 2 is connected to the rotating plates 
of the first "ariable condenser. The posi
tive of the "c" battery is connected to 
the filament. One terminal of the midget 
neutralizing condenser is also connecten 
to the grid of the first tube and t he other 
terminal of this condenser is conn ected 
to the inside terminal of coil 3. The out 
side terminal of this coil 3 is connected to 
the inside terminal of coil 4 , to the remain
ing terminal of one of the .0025 i\ 1.F. 
condensers, and to one of the output 
terminals, which may be the top spring 
of a single circuit jack or a binding post 
a s desire,\. 

The outside terminal of the coil 5 is 
connected to the plate post on the fir st 
tube. The outside terminal of coil " [s 
connected to the sta tionary plates of t he 
second variable condenser and to one 
terminal of the grid leak a nd condenser, 
the other terminal of the grid leak 'and 
condenser being connected to the grid 
post on the second socket, which is the 
UV-199, 

The inside termina l of coil 6 is con
nected to the plate post on the second 
socket and the outside terminal is COn
nected to the remaining terminal of the' 
second ,0025 fixed condenser and to the 
post " IV ' on the audio frequency trans
former. The other post on the trans
former marked .. P" is connecte, l to the 
45 yolt tap on the plate battery, (This 
is at the junction between the two bat
teries,) The negath'e terminal of the 
plate battery is connected to the posith-e 
t erminal of the filament batteries (t he 
dry cells) and to the leYers of both of the 
rheostats, 

The other rheostat t erminals are con
nected to the remaining filament posts on 
their respecth-e sockets, as shown. The 
90 , 'olt positive post on the plate battery 
is connected to the other output terminal, 
which ma y be either the lo,\'er spring on 
a single circuit jack, or a binding post as I 
desired. 

Tlte Maga::.ine of the Hour 

You too Can Build a "NAMELESS" 
Did you ever listen to a "NAMELESS"? 
Did you note the ease with which its owner picked his way thru 

nearby stations to bring in "distance"? Were you startled to hear 
call letters from the other side of the continent when you thought 
it was just "local"? 

You can build a set that will do all these and more. 
A carefully worked out system of progressive instr:uctions 

enables even the most inexperienced to build the "NAMELESS"; 
testing as he goes step by step with the assurance that when com
pleted the "set is right." 

All high grade dealers handle "NAMELESS" Kits containing 
especially balanced parts. 

Build a "NAMELESS" for real radio satisfaction. 

"New York Swept By 
'NAMELESS.' " 

The above headline from the New York 
Telegram-Mail of March 28th. The article 
continues~ 

"Out of the Windy City. has blown the 
wonder circuit of 1925. The entire Middle 
West has been shaken by a torna do of 
popularity attending its introduction. a nd 
now New York radio opinion i. beginning to 
shake under the gale of approval that i. 
greeti ng this circuit." 
"Thi. l1eritablr wiz.ard 01 the rther is the 
B-T ·NAMELESS ... • 

"The Last Word in Selectivity 
On An Outside Antenna." 

Freund in the Chicago Evening 
Post of April 2nd .• thus gives his 
opinion of the "NAMELESS." 

B-T Kits for building the "NAME
LESS" are on sale at all reliable 
dealers. 

Send for descriptive bulletins. 

Bremer-Tully Mfg. Co. 
532 S. CANAL ST., CHICAGO, ILLINOIS 

49 

I $ILV~R 
Dealers! 

Send for our illustrated d~a1~r" catalog. 
with latest wholesale and retail radio 
bargains. Also ask for our attractive 
proposition to radio d ealers on nationally 

advertis~d Iin~s, 

SILVER-MARSHALL, INC. 
lOSA-S Wabash Av. Chi.cago 

MARSmIA1L 
Your Radio 

¥ Tested and- Approved by RADIO AGE ¥ 
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WITH better and more 
powerful broadcasting-

and with a sensitive, respon
siveTe1omonic III receiver-

the fascination of radio con
tinues this year, regardless 
of the calendar. 

Write to Danziger-] ones, 
Inc., Dept. C, 25 Waverly 
Place, New York, for book
let, "The Kit of a Thous-
and Possibilities." ~ 

TELOS 
RADIO 

POLK'S REFERENCE BOOK 
FOR DIRECT MAIL ADVERTISERS 
Show, 110w 10 tnr'use yOU, bust ness by 

~~ii ~}. rr[31D~~~~~e~al~~d;~~lt~~nug;.s~0 rv~~~ 
where and hOw man)" prospect! 10U bale. 
0 .. , 8.000 lin.. oC busln ... <overod. 

Wrlle Co, your FREE ropy. 

R. L POLK & CO., Detroit. Mich. 
599 POLK DIRECTORY BUILDING 

Branch .. In prIncipal cltt •• of U. S. 

MA.RVELOUS NEW 
AUDIO TRANSFORMER 

adda & mllsical<luahtY't.o 8D$ eet far 
beyond anyt.hiDc you e.or board 
bolOl'bJus HARMONIK 
Amplifies 10,... middle and high 
tooee--nllto theett.me big ~olume. 
tb\b e.limiosuru:dt.4II tortioD. Bri.,q,gs 
out the .ita b ... nnoDies and over .. 
tonce of mnaic. Price $7.00. Wn .... 
Karas [Iedli< Co~ Dop!. SS·93 4042 N. R .. kw.nSI .. Chiao, 

A Five Tube Set that Reduces 
Wiring Worries 

(Continued from page 18) 

socket. Replace them with rwo 3-4-in. to the left hand side of condenser C, 
6- ·32 R . II. screws in the opposite direc- looking at the set from the rear, in tne 
tion, with t he round heads cesting directly same way. Take the three binding posts 
on top of the contact springs. Put the and slip the screws into the Air A 2, and 
thumh nuts on the screws under the base G~D eyelet terminals of the antenna 
of the socket, and then put the protruding coil, fastening them with the nuts on 
ends of the screws I ight through the tube the inside. Put a lug on the inside at 
panel and fas ten them with nuts on the tpe Al post, under the nut. 
underside. Ptlt a 3-4.in. 6·,U R. H. screw To remo ve tl~ e dial from the yariable 
through the mounting hole near the G condenser, first loosen the set screw 
t erminal, into a nut between the socket whfch holds the knob to the shaft and 
ba~e and t he t ube panel. Fasten Ivith remove the knob. Take out the three 
another nu t under the tube panel. Slip R. H. screws wnich fasten the large dial 
the eye let hole of the 0.00025 mfd . grid to the fric tion disc box, remove the four 
condenser through the G terminal screw, scre,\·s holding the box to the condenser 
and fasten it with the th umb nut. Snap mounting posts, and loosen the set screw 
the gridleak in place on the condenser. on the collar whic h fits over the con· 

Remove a ll four terminal screws of den~er shaft. You can now pull the box 
t he eV-199 socket, replacing them with and collar off the shaft. You will find 
3-4-in . 6-32 R. H. screws, and fasten the three washer~ on each condenser mount
socket to the tube panel in the same way ing post . Take off all but one from each 
as the other, remembering to put the post. 
necessary lugs under the nuts helow the Remo ve the set sere\\' from the collar, 
panel, and heing careful to keep the put the collar through the large hole in 
socke t turned in the position shown in the front panel, and screw the set screw 
the picture wiring diagram. hack again . Put the condenser behind 

Take t wo y:!. j'n. 6·32 R . H. screws and the panel, and put in the Ecrews which 
put a lug u nder the head of each. Put go through the friction diEc box and 
these t hrough t he two holes at 2 and 6 thread into the mounting pillars, put 
in the t1l be pa nel, put a I ug on eac.h, hack the three small screws holding the 
under t he panel, and fasten with nuts. dial to the gear box and, finally, fasten 

3. XO\\' proceed with the wiring of the the knob in place by tightening the set 
tube panel. \Yhi le doing thi s he sure to screw in it. Turn the condemer plates 
keep the panel perfectly flat so that no so that they are totally interleaved, 
wi res wi ll sag when it is finall y fastened loosen the set scre\\' on the collar O\·er 
to the front panel. the condenser shaft. set the dial sO that 

Connect 1, t he right hand binding post the 100 di vision line coincides with the 
o f t he ampli fier u nit, looking at the tube index line engrayed on the panel , and 
panel fro m I he rear , to 2. Connect 3, tighten the set scre\\' again . Screw ' the 
one of the lugs under the + terminal of . small knob on to the threaded end of the 
the standard socket , to .I , tbe F terminal tickler shaft . Fasten a coil mounting 
of the tT\ '· 199 socket. Co nnect 5, the pillar to the front panel at the right hand 
P terminal of this socket , to 6. end \dt h a I-2 · in. 6-32 F. H . screw. No 

4. :'IIount the th ree rheostat s on the put the three knobs on the rheostats, 
front panel, in t he order shown in the locking them to the contact arms by 
picture wiring diagram, usi ng the screws means of the thumh nuts at the rear. 
prO\·ided . Put lugs on the terminal The index line on each knob should co
screws, bent as shown. Remo\·e t he two incide \\'itn the off mark on the dial when 
bi nding po st s from the switch. a nd reo t he contact arm is all the way around 
p lace them with 6·32 nuts, putting a to the le ft. 
soldering lug under each nut. :'Ilount S. Connect the three terminals 7, 8, 
the switch on the pa nel, being sure to 9 of the rheostats together. Thil" wire 
place the Off·On sign against the panel sho.dd rll·n close to the front panel. 
and behind the mounting nut. The slot Conr.ect 8 to 10. Fasten the front panel 
for the key must h e in a horizon tal posi. to the tube panel by means of I-2·in. 
tion. ~Iake sure "that the soldering lug 6-32 H .. H. sCrews and nuts through the 
which rests on the small insulating washer short ends of the mounti ng legs on the 
does not touch the metal switch case for yariable condensers. Put a lug under 
t hi s will short the switch. the front mounting SCiew nut on con-

], (ount t h e two jacks wit h the terminals denser C 1 and a lug under each nut of 
a r ra nged in t he order shown and fasten the rear mounting screws on ('2. Fasten 
the lugs under the terminal nuts. the angle bracket at the amplifiel end 

Take four o f the mounting legs and of the tuhe panel to the coil mounting 
faste n the long parts to the four screws pillar on the front panel with a 72· in . 

I \\hich hold the front and rear end plates 6-32 R. H. sere ,v. About ~-in . of this 
of conden!'er C 2 to the lower spacing screw will ha ve to he clipped off before 

I 
pillars. Remove these screws one at a inserting it. 
time, put them through the upper holes 

Testin~ and Instal1ation 
of the mountinv leg, and turn them back 
into the pillars again. Keep the short 

1 ends of the legs pointing toward the rear 
I of the set. Fasten two mounting legs 

¥ Tested and .4ppro'!Jed 'by RADIO AGE ¥ 

T HIS completes the wiring of the .set. 
The antenna and ground connections 

are made directly to binding posts On the 
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antenna coil. The battery connections 
arc made to the binding posts on the 
A. F . amplifier unit. The two binding 
posts marked Input P and 13 should haye 
these markings rellloyed. The post for
merly markeo P now becomes the +90V 
terminal, and the one formerl y marked 
13 is now the DET + terminal. These 
markings are shown correctly .in the pic
tUre II'i ring diagram. The ma rkings for 
the rest of the binding posts remain as 
they are. 

Connect a 6-,'0It storage A battery to 
the A+ and A - binding posts . In
sert the tubes and turn the key in the 
lock switch to the right. When the rheo
stats arc turned up, the tubes should light . 
If e\'erything seems all right, connect 90 
volts of n battery across the i~ - and 
90V + binding post, and hring 011 a 45-
"olt tap to the DET+ binding post. 
Connect either the 135 or lS0-,-olt tap 
to the + lS0\'. binding post . Light the 
filaments and plug the phones or loud 
speaker first into the d etector jack and 
then into the last stage jack. A strong 
click should be hcard in both cases. 

Connect the antenna and ground and 
set the tickler coil at rightangles to the 
main winding. Re,'ol\'e the left hand 
condenser slowly wnile the other is 
turned back and forth . 

Co-op Radio Station Being 
Planned 

A cooperative broadcasting station to 
be owned and operated in or ncar Chicago 
by local radio fans themseh-es may be on 
the air some time next \Vinter if plans 
proposed by Gllsta .... e Frankel, president 
of t!:.! l\lohawk Electric Corporation, 
materialize. The idea has recei ved the 
endorsement of scores of leading citizens, 
besides winning instant approval from 
many other quarters. 

Such a station, it is believed, would be 
a forward step in the history of broad
casting. While there is at this time no 
imminent danger of an ything like a de
cline in broadcasting the establishing of 
this station would aid immensely in 
solving any impenrling problem of that 
nature . 

"We ha"e been altogether too depend
ent upon others for our daily radio 
programs," said :'Ir. Fra.nkel in dis
c ussing the proj ect recently. "The air 
has been filled wi t h so much entertain
ment that we have COme to take it for 
granted, as if it had alway s been there. 
There is no gainsaying t hat while listen
ing over the radio is no longer a fad , 
broadcasting still is, The people who are 
providing us with entertainment toda y 
are doing it at their own expense, SOme 
of them for the sake of the ad vertising 
derived. but most of them for more or 
less philanthropica l reasons. In time 
SOme of these stations will go out of 
commission . 

"Then, again, there are well-founded 
rumOrs that a certain powerful trust is 
seeking a monopoly of broadcasting with 
a view toward ultimately making listen
ers pay for their service. Coopera th-e 
stations, supported by the people by 
popular subscription, wouid gllard against 
any such monopoly. Other ao,rantages 
would be the privilege of arranging their 
o\\'n programs and selecting their Own 
talent." 

The expense of building and main
taining such a station, Mr. Frankel 
pointed out, could be easily 'defrayed if , 
25,000 persons contributed. t 

114 South Wabash Avenue 

EQUIPMENT * Chicago, Illinois 

Specified 
the Silver 

Parts For 
4-Tube 

McMURDO SILVER 
As.oc., I.R.E. 

Designer of the 4 ·Tube 
Knockout 

"Ideal" Receiver 
Described in This 

Month's Radio Age 
The famous Silver Four-Tube "Ideal" Receiver will positively 

do on a seventy-foot aerial what any super will do on a loop. This 
receiver is the ultimate in four-tube design, being one of the latest 
developments of McMurdo Silver, Assoc., I. R. E ., and designer 
of the Silver Super. Anyone can build it by simply following a 
few clear and accurate construction details. Complete parts for 
this receiver, as shown below, for ........ ... -....... _ .. , .. .... _ ............ _.$44.40 
2: Sil~er .0005 Low Loss ("'ondp~e" Sn~ 301 .Eacb~ .j .50 
3 -I-iD. Mouldod Dw.-TRI>~red Koob. •.. Each 1.00 
1 H o war d 6 1-2 0 hm Rblt'O! ta t. •. . .... _, .•. . •. . 1. 10 
(i In.~ula.t.d T op BindiDG' l~<Mb ........ Each .05 

: ~'!~!:~ ~g~.~!::~ : :: : : ~::: ~: . ~ : ::: :: :: : : ::: :~g 
1 Sih'er Lo\\ Loss Co"ph"r N"o . J05 .•..•• • •.... 5 .00 
1 $lve-r Low Lo."LS A.ntennIL C oli N o . 205 . _, •. . ,. 2.50 
I n ()()!li, ick Falls Panel MouDtinK" 8ock e ts. . Each .60 
1 TborJ.o.rsou 3 1-2:1 Audio Tr 8.Dltform. r ...... .. . 00 

i h&~.~ 
"'"'~"""'1. 
~b~ 

Complete constructional data for the famous 
Silver Super is now available. Included are 
a full·size baseboard layout. pictorial diagram, 
a •• cmbly and testing detail. and point· to-
point wiring instructions. Price .. ........ .... SOc 

I On-otf S W"iteb .. • • . •....• . • • .... ' . . . • . • • •. • • . fiO 
I .OOO2,'j ~lica. Cond eD:Jer ",,-i th Leak Clip" .. . • . .-1:; 
I .002),1 ica CoOdeDSer . . • • • . • . . . . . • . . . . . . . . . • ..aO 
I .0075 ,)lies. Cond .... ll.'Je r . . ............. . .. .. . . .15 
I 2 1II.". Grid Leak . .•. • •• •. " . . .. . . . . •• . . . .. .50 
1 7x2·h.3-1(, B akeli te 1"3nl"1. O rilll"rl , Gl'a inf!d 

and EngrJ\vf!d • . • .•.. ' .. • •.. .. . ••• ....• 7 .00 
Du.~Bar. S[uu:-hetti. Sc :-ewA. Nut.... Solde .. , 

L UI:S, E tc .• •••...... ... .. " ... .. .... 1. 00 

Brinll: your S lIper ur> .to .d~te with 210 and 211 
charted and matched S-M Transformers-
acknowledged the fine.t m ade. Each one is 
supplied with individual curve. Filter (211) 
is supplied with proper tuning condenser. 
210 S·M Transformer_ ......... ........... Each $8.00 
211 S · M Transformer. . . .Each 8 .00 
1018 S- M Coupling Unit ............... . Each 2.50 

Let Your Dealer ShoUJ You S-M Products or Send 
lor Descriptive Folder 

For Real Values, Turn to Radio Age's 
Classified" Ad" Section. 

'f. Tested a.nd Appro'Jed by RADIO AGE 'f. 

BUY DIRECT AND SAVE THE MIDDLEMAN'S 
PRO FIT 

RADIO$}50 
TUBES * -= 

Fully Guaranteed 
All tub • • tested on laboratory Radio tube testing 

machlne. 

Mail Orders Promptly Filled 
WE SHIP C. O. D. 

Slyle 0199 .06 Amp. 3·4 Volh-Ampliller-Delector 
Slyle 020lA ". Amp. 5 · 6 Volts-AmPllfter-De'e,!o, 
Shit 012 ""25 Amp. 1'/. Voll...-Amplifter--Delector 
Style 0200A Y4 Amp. 5·5 VollI-Oclector 

RADIO TUBE MFG. CO. 
154 Nassau St. Depl.25, New York City 



52 RADIO AGEJor June, 1925 The ~Magazine oj the Hottr 

Sales Distributor Wanted 
Reliable Man Who Is Mechanically 
Inclined As Factory Distributor 
and Sales Representative for the 

Reducing STAT I C Disturbances 
This Sumrner 

(Colttiltltedjrom page 10) 

well known 

MUSIC BOX 
¥ RADIO 
RECEIVER 

In Your District. 
The man we select must bc finan

cially responsible and willing to 
learn our methods of sales and dis
tribution, and his earnings should 
be $100 to $300 weekly. :-Jo radio 
knowledge is necessary as he will 
be required t o come to Chicago for 
intensi ve training at our expense
and learn our m ethod of sales and 
service-about $500 temporarily 
requi red for the initia l shipment of 
merchandise. 

Give brief outline of past his
tory-and for full and complete 
information address your letter t o : 

Mr. Higgins, Sales 1\f anager 

1207 North Shore Ave., Chicago 

Tuned circuits, tuned to a gi"en wave
length, are not set to oscillating hy other 
wavelengths unless these waves are un
sually strong. We all know that most 
receivers will oscillate at their tuned 
frequency when in the vicinity of a 
powerful broadcasting station, even when 
the station is operating on a widely 
different wavelength . The shock must 
be man y times the ordinary signal 
strength to set up such conditions, and 
the a tmospheric contact charges are 
heavy enough to do this very thing. 
In other words, we now ha"e no means of 
separating the desired signal from the 
undesired static, since hoth disturbances 
oscilla te the set at the same frequency . 
The tuning unit is ineffecth-e in such a 
'case and must be given ou ts ide aid . This 
may be compared to the case of a tuning 
fork which is free to vibrate at a flxe '\ 
frequency, but which will also vibrate 
at this frequency when struck hy a force 
of any other frequency. 

Simple Static Red ucers 
It is an old saying that the elimination 

-------------------: __ 1 of static means a reduction of signa l 
~\\\\\'r. • strength, and th is is true of most static :t.\\~"« §. 

. ,,\\\\'11 '" eliminators so far devised. However, the 
~'\~ :..~ ~ 

\\\\\\\\\\\\\\\~ =:~==: weakening of the signal is not of so much 
importa nce as t he relative ,,·eakening 
of the static and the signa l, or the 

The 1000/0 ~ " Signal Stat ic ratio" as it is ca lled. 
Sell Shielded ~ If a certain system weakens the static 

( ~.:' ~~,:o::~.~' .;;:::;;.~:;;;;,;;.; ~_I~_ ~:~~::~:~:~:l:~:!~!;:nn~;~;~:~:~~~:; 
§ its amazing volume and. most of all. because entirely with some of the signal still in 
s of its rure undistorted tone, It is half the iii 
.. size 0 other transfonners, but its results are " evidence. I t is only when the strength E unsurpassed. Absolutely new and scientinc S of the static greatly exceeds the signal 
;;===:-===_ design and construction . Ratios I to J , I to ~ h . b h' h i . . bl d 4. I to 5, $J .50. Retio I to 10. $4, 50. ~ t a t It ecomes Ig Y o\'JectlOna e, an 

SEND FOR BULLETIN No. 94. n •• d aU th~ n- 11: e, 'en when they a re equal t he pract ica l 
ehL'I i\"l!t fe3tur8!5 of t klb . nd oth rT Frem ier P a r ta . ~ effect I's not ba d. 
T~I bo,., to e;:et free hookup diagrams. beaut.fuUY i 
Prllltod Ul \""0 colors. ~ One of the simplest eli minators of the 

!===: J80r'}f~~~r;!,!~E~~:IC CO~1~rGO _1=- " hi gh loss" t y pe is t he crystal e liminator 
of Fig. 4. A crysta l detector (C D) is 

_~=_ J'lltMJ. ~~ 1== connected across the aerial a nd ground 
posts (A~T) a nd (G:"\ D ) of t he recei" e r 

iilmlllllhlllllllllltntnlllll lllllllllllllnllllul llllllllunnlllllllll llllllllnnlll1llllllllllllllll!I.l1InnmmiF. (R ) a nd through t he choke coil (S ). The 
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choke coil can he a dj usted so tha t the 
high frequency radio wa"es are retarded, 
while the low frequcncy st a tic goes to 
ground. It makes no d iffe re nce how 
carefully t his dev ice may be adj uste:1 
for there will al ways be some loss of radio 
waves to ground a nd ha lf the sta tic 
wa ves or cha rges will a lways he thrown 
over into t he set for half the static wa,'es 
cannot pass through the detector (CD). 
Howe ver, this is frequently of sen-ice a nd 
is at least a pa rtia l solution of t he prob
lem. A 10\\' capacity condenser (C O 
placed in t he cross-aerial-line to the 
receiycr, is adjusted so t hat the high fre
quency radio waves will pass into the 
set, but so that the ca pacity will not he 
great enough to pass the low frefJuency 
static wa,·es. This may or may not he 
of assistance ,yith lightning discharges, 

REBUILD YOUR NEUT- Use same panel. but is l!sually effective with local "con
sa.me part... No neutral~zati.on. 22 feet gold tact static" met ,,··th i clear weather 
Wire, only extra part, CirCUit and complete, 1 n ,. 
limple instructions-$5.~ pro;paid. H~ndreds I As the crystal detector passes half the 
of Neut owners U'e thIS kIt. Detalls-10c. waves it tends to give a signal static 
48 page catalog part,-IOc. Stamp, accepted. .' , 
KLADAC RADIO LABORATORIES, KENT, O. ratio of One to One. . 
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.\nother stunt, but not so good as the 
first, is to place a high resistance (GL) or 
grid leak across the posts of the receiver 
(R) as shown in rig. 5. This should be a 
variable resistance Or leak which may 
vary from 50,000 ohms t o one megohm 
according to conditions. It is strictly an 
emergency aid, for it allows a greater per
centage of the signal to escape to groun 'l 
t han the crystal detector type. 

Ground Chokes (Static Drains) 
A simple and ofteri "ery effective 

method is the "ground choke coil" 
met hod shown by Figs. 6-7. These are 
suitable only with inductively coupled 
receivers ha\"ing a primary aerial circuit 
elect;rically separated from the secondary 
circuit. This includes sets equipped 
with loose-couplers, vario.couplers, or 
other two and three circuit tuning units. 

In Fig. 6, a choke coil (I) is connected 
directly from the aerial to ground. This 
choke must have a sufficiently high in
ducti,'e value to hold back the longest 
radio waves that we expect to receive. 
The long wave static will pass freely 
through the choke without the high fre
quency radio wa"es following. I bave 
seen all sorts of "alues used, for (I), 
ranging from a 400 turn honeycomb coil 
to the secondary winding of an audio 
transformer. I have had the best results 
by connecting the primary coil of an 
audio transformer at (I), leaving the 
secondary coil open, but this may not 
suit every case as well as it does mine. 
In any event, the inc\uctance must be 
very much higher than th~t employed for 
tuning in broadcasting wa,·elengths. 

Fig. 7 is an alternative arrangement 
of tne same choke coil (I) in which tbe 
choke is placed in series with the ground 
wire of the receiver. I n some cases, and 
with certain t y pes of receivers, tllis may 
,,"ork better t han the arrangement in 
rig. 6. It is easy to try, and there
fore I will put the selection up to you. 

Tuned Traps (Selcctors) 

V ERY often the wa,'C trap idea works 
out successfully, and has the furthcr 

ad,rantage t hat it can also be used to in
crea se the selectivity of the recei,·er. 
In Fig. 8 we have a combination of a 
variahle condenser (C 1) a nd a honey
comh coil (L ) connected across the aerial 
and ground posts of the receiver (R). 
This a rrangement is adapted only to 
t \VO or three circuit t uners with indue. 
ti"ely coupled aerial circuits. It will 
short-circuit a single circuit receiver 
of the ultra-audion type. 

By tuning the variahle condenser (Cl). 
the wavelength of the trap will he varied 
so that all the radio frequency signals arc. 
shunted into the receiver while the un· 
desired '\\'a ves of different wavelengths 
pass through to ground without enter
ing the receh·er. Under some conditions 
this is highly effective. It is difficult to 
prescrihe any definite sizes for .the con
denser and coil owing to the great varia
tion in conditions, hut as a starter I 
would say that a 23 plate (0,0005 mf) 
variable condenser with a 50 turn coil 
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(L) \\"ould be about right. A ernier 
must be used, as the trap tunes very 
sharply and there is a certain hot spot 
on the dial which covers only one or t,,·o 
divisions. 

Fig. 9 shows the same scheme adapted 
to single circuit tuners with the trap 
placed in series with the set. This also 
works well with certain t,,·o circuit 
tuners, and both methods ' should be 
tried out with two circuit tuners until 
the best results are obtained. The COn
denser and coil can be mounted in a 
separate cabinet, making a convenient 

• unit for tuning your set. 
Aerial Specifications 

For the minimum reception of sta tic, 
the aerial conditions must be carefully 
controlled , even when static drains are 
employed. For Summer reception a low 
aerial is the best , an aerial that is not 
more than 15 or 30 feet above the 
ground. This follows from the data in 
Fig. I, \\·hich shows that atmospheric 
potentials increase rapidly for every in
crease in altitude. A single wire not 
more than 60 feet long is the best, and 
while thi!O may reduce the signal strength 
slightlY, it also decreases the static more 
rapidly, thus givi ng a better signal stat ic 
ratio than a longer wire . The lower the 
natural period of the aerial system, the 
less likely it is to re !Opond to 10'" fre
Quency static impulses. 

Where possible, the aerial should haye 
strong directional Qualities 50 that it \\ ill 
embrace as small an area of static dis
turbance as possible. The fa ct that a 
loop aerial is very directional, picking up 
only the signals that lie in the plane of 
the loop, makes this type almost ideal 
for Summer use. Umbrella or " V" t y pe 
aerials are to be a,·oided . 

Ind ucti~e Type Red ucers 
;\ type of tuned absorption reducer is 

frequently , 'ery successful and is easily f 

adjusted to local conoitions. This is a 
modified form of the traps already de
scribed. In addition to reducing static, it 
also makes the circuit more selective. In 
Fig. 10 we ha e t he common form of 
coupler ha,;ng the aperiodic primary 
(P) and the secondary (S), the latter 
being tuned as usual b y the varia ble con
condenser (Cl). This is the common 
tuning ~nit employed on t he majorit y 
of present day sets. An a ddition is made 
by winding the coil (T ) on the end of the 
secondary in inductive relation to (S) . A 
"ariable condenser ( 2) across coil (T ) 
makes very dose tuning possible, a nd a 
very marked reduction in static generally 
follows. The coil (T) ma y contain from 
40 to 60 turns of small wire, say Xo 30 
or No. 32. This will saye space and will 
make the unit more compa ct. The coil 
(T) is located about 1-2 inch from the 
end of (S). Condenser (C2) is usually 
about 0 .0005 mf capacity. Still sharper 
tuning is possible by placing the coil 
near the primary instead of near the 
secondary. This is shown in Fig. 11, 
where the same size units are used. 
In fact, the sharper the tuning and the 
looser the coupling, the less satitc We will 
receive. 

Resonance Coils 
Probably the most effective static re

ducer yet devised is the "resonance" type 
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de\'eloped by the Signal Corps of the 
United States Army. This is an artificial 
antenna in very compact form made by 
wrapping about 400 turns of wire around 
a long cylinder, a nd then capacitatively 
connecting; the receh'ing circuit at critical 
points on the coil. Remarkable results 
are said to ha\'e been obtained \\'ith this 
arrangement without materially reducing 
the strength of the signals . 

Fig. 12 shows the circuit where (L) 
is the coil and (P) is a sliding split ring, 
which c1ose l) embraces the coil but does 
not make actual e lect rical conta ct with 
the wire. In effect, (P) is the plat e of a 
condenser connected to t he antenna post 
(AXT ) of t he set ( R) which picks up 
certain desired imp ulses i n the coil 
a nd t ransmits t hem t o the receiYer. 
T he ring ( P) is sp li t or made discontinu-
ous so that eddy curren ts will not be 
formed in the met a l. When working on 
long wa \'elengths, t he coil (L) is about 
38 inches long a nd is wound on a 2 3--1 
inch diameter tube . This is a single 
layer winding and is therefore object ion
ably long . 

For \\ork on broadcasti ng wav elengths, 
the coil can be much condensed by using 
a single layer winding of ~o. 30 gauge 
wire on a tube 18 inches long and \\ith a 
diameter of from t hree to fou r inches. 
A fur ther reduct ion in size may be had 
by employing a do uble ba nked \vinding, 
the windi ng being dh'ided up into sec
t ions o ne inch long. With a ban ked 
wi nding, t he le ngth is shortened to about 
12 inches with t he diameter remaining 
as before . T he size of the wi re is no t o f 
importa nce a nd it may be that even 
finer wire than Xo. 30 could be used 
with good results. 

T he sliding ring (P ) by capacity col
lection picks up radio waves that cor
respond in wa"elengt h t o the induct iye 
port ion of t he coil ( I» included between 
the rin g a nd t he aerial connection; 
hence a ny desired wa \ 'elength can be 
picked up in t his manner and transferred 
t o the grid of the tube . By using t wo 
collector ri ngs on a single coil, and located 
in different positions a long the length, 
t\\'o different wavelengths or frequencies 
can be picked up, which immediately 
suggest that one ring can be used for 
grou nd ing static discharges while the 
second ring can be used to transmit the 
desired radio signa l to the receiv ing set. 

Fig. 13 shows how two collector rings, 
(P ) and (V) can be employed for the 
eli mination of st a tic. In this figure, the 
guard ri ng (\ ") is con nected to earth 
t hrough t he trap (C2-L2 ) \\ hile the col-
lector ring ( P ) carries the radio sig nal to 
the ante nna post of the receiver (R ), 
The ground from (\ ') Ca n be a direct 
g round, or it can be a rranged with the 
trap (C2-L2) as shown, for better control. 
Once a djusted, (V) remai ns constantly 
in one position on the coil, for t he lengt h 
is 50 chosen that it includes the ba nd of 
static wa yes ha yi ng a f reque nc), of 
between 200 and 300 cycles per second . 
The length of (V) is from one-third to 
one-half the total length of the coi l 
(Ll ). 

Fig. 14 is a simplified ... ·ersion of the 
resonance coil that can be built by the 
home experimenter, the construction 
recalling the old time single-slide tuner 
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except that the slider does not make 
actual metal-to-metal contact with the 
wire coil. This is by far the best arrange
ment that can be used by the amateur. 
but it is somewhat cumbersome. The 
coil (L) consists o f about 400 turns of 
No. 18 D . C. C. wire wound on a four
inch dia meter tube. The squa re brass 
rod slider guide (S) is fastened to the 
tube so that free movement of (P) can 
be had from end to end of the coil. 

It is essential that (P) be split to pre
vent the circulation of eddy currents, and 
this is elTectlYCl y atta ined by making (P) 
in two pieces with a strip of insulation be
tween the m, In Fig. 15 is a cross·section 
through the assembly showing the two 
hah'es (P) attached to a nd separated 
by the ha rd insula t ion (1), t he insula t ion 
(I ) a lso acting with a slid ing fit on the 
sl ider guide (S). The pa rts (P) can be 
made of sheet copper bent to an arc which 
closely fits o ver the wire. The arc of 
embrace is about one-third the total 
c ircu mference or 120 degrees, although 
t his is not a n exact or critical dimension . 
Returning to Fig. 14, the width of the 
slider may be equal to from eight to ten 
turns of the coil. 

Loose Coupling l\lethods 
There is a distinct relation between 

loose cou pli ng and static, or between se
lectiv ity a nd s tatic. A "ery loose cou p
ling between the primary and secondary 
coils of your tuning unit will be of great 
assista nce in getting rid of the noises. 
If you ha\'e a single circuit tuner or a 
very close ly coupled t\\·o circuit tuner, 
t hen it wi ll be difficult to get rid of the 
trouble without outside assistance. Uni
polar tuners or } Iarconi "link" couplers 
are of great assistance in ridding your 
circu it of static and at the same time 
increasing their selecti\·it y . Selecti vity 
of this sort reduces the signa l strength 
somewhat, but as it can reduce t he static 
at a sti ll greater rate, t he ratio of signal 
strength to static is greatly impro\·ed . 

:\. " unipolar tuner" is one in which 
there is only a single connection (g) 
r unning fro m the tu n ing ind uctance to 
the grid of the tube, as in Fig. 16. There 
is no grid return wire . The coil (L) is 
tuned by the variable condenser (C1) as 
usual. This is a n exceedi ngly sharp 
tuner, a nd one in which st at ic capacity 
effects can be red uced to mini mum. The 
values of (C I ) and (L) are as usual with 
this tuner. 

:\. t y pe of tuner once used by t'he 
:'I I arconi Company is shown in Fig. 17, 
which also provides for extreme selec
ti\ ·i ty. T he primary inductance (Ll) 
is t u ned by the var iable condenser (Cl ), 
a nd instead of being directly cou pled by 
induction to the secondary coil (L2), the 
connection is made by the "li nk" of wire 
P I)· The connection PI) consis ts of 
t \\'o or t hree t urns of lamp cord a bout 
each of t he coils (Ll ) and (L2), and t hen 
t he t wo coils (Ll -L 2) are placed about 
one foot a p:lrt or at right a ngles to one 
another so that there Can be no direct 
inductive coupling between the primary 
and secondary circuits. As a hea''Y 
current flows in ( 1), it must be of \'ery 
heavy low-resistance wire or preferably 
?f heavy lamp cord. The secondary (L2) 
IS tuned by the second variable condenser 
in the usual manner. (To page 55) 
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Figs. 16·1 i show only the "front ends" I 
of the receiving circuits for simplicity 
in describing the methods. The rest of 
the circuit can be of any imaginable 
type; regenerative, radio frequency or 
reflex. In the unipolar type, you should 
note that the grid leak (GL) runlO from 
the grid directly to the (.A) of the 
battery and is not in parallel with the I 

grid condenser. This is made necessary 
for the reason that there is no grid retutn 
line in this circuit, a nd if the pa rallel 
connection were used, the circuit through 
the grid leak would not be completed. 

::\Iodulated Primary Type 

BASED on the theory that any tuned 
circuit will oscillate at a gh"en fre- I 

quency determined by the tuning when ex
cited by theimpact of any strong wa .... eof 
any frequency, a very original eliminator 
has been devised by Dr. ;\lcCaa. This is 
a rather complicated circuit, both in 
construction and theory, and ra ther 
suggests a combination of the super
heterodyne and the super-regenera ti "e 
principles in oscillating the circuit and in 
opening and - electricallY closing t he 
circuit for the admission of signals only . 
po n external oscillator circuit and tube 
is supplied for the excitation of the re
cei ,"ing circuit, which is tuned to t he 
wavelength of the incoming signal or to 
a harmonic of the signal. Static is not 
entirely eliminated but it is re(luced in 
strength until it is equal to the signal 
strength. This is a greater advance 
than would be considered at first glance. 

.-\ schematic diagram is shown in Fig. 
18 where (P) and (S) are the primary 
and secondary coils respecti-l.-ely of the I 
usual tuning unit. The secondary (S) of 
the receiver is tuned to wa" elength by the 
, oariable condenser (C2) as in the majority 
of r eceh'ing circuits. An oscillator 
circuit of the super-heterodyne type is 
inductively coupled to the secondary coil 
(S) of the recei,"ing circuit by the coup
ling coil (L2 ) of the intermediate circuit 
(Ll-L2) . By varyi ng the condenser mal 
(Cl) of the oscillator, the impressed oscil
lations on (S) can be controlled to meet 
the requirements of the incoming 3ignal 
just as ,,"ith t he oscillator circuit of a 
super-heterodyne. \\"hen the oscillator 
creates a wa"e that exactly opposes the 
signal wave entering the aerial, the inter
mediate circuit (LI-L2) is neu t ra li zed. 
and (S) is excited by the signal toget her 
with a little of the static. The signa l is 
received, and all of the static whose 
voltage does not exceed the voltage of 
the signal. In other \\ords, the worst 
that can happen is to have a sta tic 
"bump" that is equal to the signal 
strength. The static can ue,'er exceed 
the signal, and generally is somewhat 
less. 

Cascade Balanced System 
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led through a succession of inductances HOW MUm COUPLING? 
until all of the undesired waves are 
grounded and only the desire d signals Coupling is a subject that interests every experimenter desiring to irn-
reach the tube. In general, this is ex- prO\"e the operation of his set. How about your coupling troubles ? 
actly the reason for the selectivity of Brainard Foote takes them up one by one and soh'cs them in an en
the common five tube tuned radio (re- lightening article he has written for the July RADIO AGE, on the stands 
Quency receiver, for three stages of tuning June 15. 

:(. Tested and Approved by RADIO AGE :(. 
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eliminate what can not be accomplished 
by one stage alone. 

Fig. 19 shows a typical example of this 
sort of arrangement employing three 
inductance coils (L 0, (U) and (U) con
nected in cascade with the receiver tube 
(T). The lower ends of the coils are all 
grounded at (bI-bZ-b3) for the elimina
tion of the static. The other ends of 
the coils (aI -a2-a3) lead indirectly to 
the grid of the tube through a series of 
intermediate taps (mI-mZ-m3). By 
varying the Jlosition of the taps (mI
m2-m3) we have a means of separating 
low fret) uencies from high frequencies or a 
total of three (Ii fTerent wavelengths. 

For example, if (m]) is nearer to (al) 
than to (bI), then the inductancc of the 
upper end of the coil will be less than the 
lower, and the high frequency current 
will pass out through (aI) to (1IZ2) of the 
succeeding coil, while the low wa,'e
lengths will be grounde(l -at (b I- b2), and 
sO on through the series. 

(CoPYTilrht, 1925, By Radio Ac •• lllo. 

The Joys of Outdoor 
Radio 

(Continu ed from page 12) 

it if I came back that way; otherwise 
they could keep it until my next trip, 
which might be a year or "more later. 

But I dill not charge it to profit and 
loss. In the car they placed a "snack" 
before I started on. T ,here was a leg of 
' possum, a wild strawberry shortcake, 
and enough wild honey to sweeten life 
for weeks. Also a qua rt of a liquid, 
colorless product of the corn fields which 
was of no use 10 me but which would 
ha,'e brought a goo(1 price on the ~ew 
York stock exchange. lleside me for 
a distance rode a pale-eyed, long-whis
kered guide who sho\\'ed me where well
stocked trout pools lay , where deer and 
b'ar aboun ded, where roads were on I)' 
bad and where they were worse. 

By some underground system my 
identity was sO quickly and so thoroughly 
established that wherever I went in 
those mountains in the clays tha t fol
lowed I was received with friendlv nods 
and abundant hospitality inst~ad of 
with the suspicion with which city 
fellers are likely to be watche(\. 

IF YOU DON'T See what 
you need in RADIO AGE'S 
Advertising Columns, write to 
the Radio Age Buyers' Ser
vice, 500 N. Dearborn St., 
Chicago, and all buying speci
fications will be furnished you 
free of charge. 

Maybe an 

Opportunity 
awaits You in the 

Radio Age Classified 
Section 

See page 70 

An Ideal Four-Tube Set Ln 
Practical Form 

(Collli/wed from page 22) 

section of the condenser turned dowlI, 
as in Figure 2. This will provide a firm 
mounting for the 'antenna coil on the back 
of the condenser. 

All screws and nuts on condensers, 
transformers, sockets, etc. sho uld he 
tightened up, and jacks anel sockets care
fully checked for proper contact and 
spring tension. Jack springs should 
make good contact with the phone plug, 
and socket springs should he bent up to 
make good contact with the tube-lJase 
pins. Soldering lugs should be put on 
the tube sockets , the filamen t lugs point
ing to ward t he pan el except in the case of 
audio frequency socket s. The two lugs, 
one on eit her of these sockets that 
will he a(ljacent when the sockets are on 
the panel, should be turned toward each 
other so that the wires to them can he 
put in without touch ing the rheosta t. 

Binding post s should be put on the 
panel, \\'ith lugs pointing straig-ht in 
under the screw heads of each post. The 
binding posts now being on the panel, the 
four sockets, rheostats, jacks, on-off 
switch and audio tra nsformers should be 
fastene(1 on with screws an d nut s. 

Precautions Before Wiring 

BEFORE sta rting the wiring. a \\'ell
tinned soldering iron should be 

heated. or an electric one used. and a 
quantity of rosin-core solder and a can of 
non-corrosive soldering paste procured. 

The wirin g should be done according
to the pictorial diagram. p lacing- the 
add itional parts in position on the panel . 
as it progresses to facilitate easy placing 
of the various wires. If the diagram and 
F ig- lire 2 a re stud ied, no difficulty should 
be encountered. Upon completion the 
set is ready for lest , and the following 
accessories will be needed : 

190 Volt B -bauery (4 22J1 volt or 2- 45 volt b attenul. 
1 6 Volt . t Ofa&e b&tt~y. If .stornce baue ry tuberi are "-ltd. 

or thre e d rY cell....c if VV 199 tubu are lL .. ed. 
1 -1M ,'ott C-batterY. 
4 tubu (UV 201-.\ for " torace b a ttery reeOlDlXltod td) or 

UV 199 v.'itb "da.lucrs if drY cell . (The lL'4e of 100 socke te 
w ..... not cons,JerecJ &I there are no $at iAfactOI'Y D&oel· 
mOUDtiDe 190 sock ets , I\Dd "depten with 8taIJd a.rd 
,o:.ockets: ma ko 3 5&lb '!lCtorY olectrical arr..o.J:emeDt . a od 
an excellent m.ecbanic&1 one) . 

1 P air 01 phone.t "dth phone mult. Or loud ape.k er w itb 
plug, or preferably belch (&0,)' . to.nd.rJ mllke). 

A suitable ant enna' would consist of a 
70 to 100 foo t s in gle wire run beteeen two 
t rees or two b uildings. The lead-in wire 
should not be over fift y feet long. 

The set should now be connected to the 
a ntenna and ground and to the A-bat
tery, but not the B or C batteries. The 
tubes, upon inse rtion in their sockets, 
should light lip if t he on-off switch is 
pulled out an d the rheostat turned On. 
I f they do, disconnect the A +battery lead 
a nd COnnect it first to the Bn and then 
to the n 90 binding post . If the tubes 
then light. the wirin g is incorrect and 
should be checked . Assumi ng they do 
not, the A battery should be reconnected 
properly, and the Band C batteries 
connected. The C +post connects to 
the flexible lead soldered to the on =off 
switch, anel the C - post connects to the 

flexible lead attached to the F terminals 
of the audio transformers. The B bat
teries should be connected in series so 
that 22 volts will come between the AB
and the 21+ posts, and 6i volts between 
the 22 + and 90+ posts, or 90 \'olts 
between the AB- and the 90+ posts. 

Operation 

The tickler dial should be turned to 
zero and the tubes lighted up by turning 
the rheotast about three-quarters on for 
U\' 201- .\ tubes or one-quarter on for UV 
199 tubes, and once set it need not be 
varied, but should always be operated as 
low as is consistent with good signal 
strength. The first t\\'o condenser dials 
should be rotated, holding- about the 
same settings over their entire scales, with 
the phones in the three-contact, or first 
stage jack. These two condenser dials 
,\'ill operate as the first two dials on a 
neutroclyne, keeping about the same 
relati ve separation in degrees o\,er the 
entire \\'avelength range of the receiver. 
If there is any tendency for the RF 
amplifier to oscillate. it will be evidenced 
by clicking in the phones at certain dial 
settings on the lower, and possibly on the 
higher wa ' ·es. If stations arc heard as a 
whistle, it means the amplifier is oscillating 
and must be neutralized. The tickler 
has heen left set at zero. 

A station should now be tuned in on the 
lowe r waves, or with little of either co~
(]enser in usc. \Vhen the clicking or 
squealing- is noticed, the neutralizing 
condenser should be adj usted in small 
s teps until this clicking or whistling dis
appears. The set is then neutralized. 
This method is both simple and effective, 
although there are others that might be 
employed. 

The set now operating, the tickler coil 
should be turned toward 100 on its dial 
until a pI un k is heard, and stations come 
in again as a whistle. This is entirely 
correct, as the whistle can be cut out by 
reducing the tickler coupling. If the 
"plun k" can not be heard, even using -15 
volts on the detector instead of 22, the 
two top lugs on the ,'ario coupler should 
be reversed. 

In tuning the set, either of two methods 
may be used. The first one is to tune in 
a sl ation with the two condensers, lea ving 
the tickler at zero. and then strengthening 

. the si g- nal, with the tickler when heard. 
The second and preferable. one is to turn 
the tickler up until stations come in as a 
squeal, rotate the detector condenser 
until a sq ueal is heard, then vary the first 
condenser for maximum intensity. fol
lowing this by turning the tickler back 
until the squeal disa ppears and the sta
tion modulation is heard. In either case 
final adjust men ts will ha \'e to be made 
On all dials when recei"ing weak signals. 

If the receh'er is broad in tuning. a 
small fi xed condenser connected in series 
with the antenna lead-in will remedy 
matters. I t should be either .0001 , 
.00025 or .0005, mfd capacity arranged 
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so that it can be short-circuited by a 
single-pole, single-th row knife switch 
when desired. 

If an indoor antenna is to be used, it 
may be put up in an attic, and should 
consist of several wires ru n parallel to 
each other and connected together at 
both ends, or it may be as long a wire as 
is convenient run around a picture mould -' 
ing. Some difficulty may be experienced 
cn neutralizing the set on such indoor 
antennas, howeyer. 

{Further specifications and diagram s con
cerning this receit'er 1I1ay be had by send·ing 
! ." cents in stamps to .V c }.{1trdo S ilver, 
care th is magazine.1 

WJJD Tries Some Intentional 
Fading 

\\'hat movie fan doesn't know wha t 
a " fade -out" is? .\nd now comes t he 
radio fade-out. 

\\' hen Jack Xelson was at 01(1 WD.\P, 
he established t he custom of sin ging his 
.wng, "~Iay You Laugh in Your Dreams," 
as the finale to late programs, after a ll 
~igning off announcements had been 
made. He does the same now on the late 
programs of \\'JJ 0 , t he Loyal Oreier of 
l\loose station at )'Iooseheart , Illinois, 
where he is Director a nd Announcer, bu t 
Ralph Shugart, the Engineer has a dded 
the ne\ twist which is receh'ing many 
comments. 

\\'hen ~Ir. Xelson is half way through 
the sOng. it begins to decrease in "olume 
until the last notes of his singing and 
playing fade a\\'ay into silence , The 
effect is such tha t the listeners feel t hey 
are drifting into space. One listener sa id 
that the only way he could describe it 
was to say, II I t makes me feel just as 
though I were dropping off to sleep in a 
clonr field in the middle of a dro\\'sy 
summer afternoon. Boy. he ce r ta in ly 
gives me the spring fe ver!" 

WBBM Inaugurat es Sunday J azz 
A Tea Dance Program featuring the 

Dixie Boys' Orchestra, interspersed with 
popular numbers was heard from WBB:\I 
Sunday, .-\pril IQ, from four to six p. m. 
It has been announced that tnis was the 
beginninJ! of a regular Sunday afternoon 
Jazz F.-olic from \\ ' BR~I to be b roadcast 
from their studio in the Broadmoor 
Hotel. Chicago. 

The popularity of t his hour was shown 
by the immense volume of 'phone calls 
wnich \\ ere recei\'ed during the program. 
Six trun k lines were kept busy during the 
entire prog-ra m, ~nd many calls un· 
doubtedly were mIssed. The next day 's 
mail was strong in its praise of this 
popular program, and it would seem tha t 
the idea has made a big hit with the 
Sunday ra dio lis teners . O.Jt of a ll t he 
comments rece ived, only nne criticism 
was noted, sho\\'ing beyond much doubt 
that the Sunday afternoon listeners ap· 
proyed of the idea of a popular program . 

\\"BB ~ I announces tha t herea fter this 
will be a regular feat ure of their Sunday 
afternoon program, running from four 
to six p. m. The Dixie Boys Orchestra 
will be a feature regularly on this program 
as well as popular artists of the lighter 
music. 

Creative Lighting Effects Feature 
New WJAZ Studio I D ISTI~CTI\,E developments in light- I 

ing effects will play an important . 
and unusual part in W]AZ studio broad
casting from their new location in the 
Straus Building. Chicago. 

In 1923--1, the Zenith Radio Corpora
tion owned and operated Station \ J AZ 
at the Edgewater Beach Hotel, Chicago. 
This station was known to the entire 
radio world and when Zenith sold this 
station, hundre'ds of thousands of letters 
were received appealing to \\"J .\Z to come 
back on the ai r·. Although the station 
was sold, the call letters were retaine,l 
and the radio listening public will soon 
hear the familiar \\']AZ going out o\'er 
the radio wayes. These old listeners and 
a host of new fr iends wi ll a gain be able 
to hear the high class, pleasing programs ' 
previously associated with Zenith W] AZ 
broa dcasting. 

The new studio will mark an epoch in 
the construction of radio broadcasting 
a ppara tus. The entire 23rd floor in th e 
beautiful ne w Straus Building will be 
uti lized b y the s t udio, reception rOom, 
a nd executl\'e offices o f t he Zenith Cor' 
porat ion . The studio a rch itectural fur
nishings w ill be in Spa nish style with 
Louis XVI period furniture . Oriental 
rugs, heavy drapes and rich ta pestries 
,,-ill further enhance the effect. .\c
coustician e xperts have arranged in
t er iors so tha t t he del ica te pi~h of the 
"iolin and the deep resonant tones of the 
bass "iol will all be harmoniou sly perfect 
in their transmission. 

Dr. 1\1 . Luc kiesh, Director of the Light
ing Research La bora tory, ha s been secured 
to pla n and di rect the indi rect illu mina · 
tion for this studio. Dr. Luckiesh is the 
author of books which are generallyac
cepted as authori tative works on lighting. 

Lights- soft gradations of light and 
bold, illuminat iye effects, will ma ke the 
a tmosphere of t h is st ud io fit in with the 
mood of the se lect ~on being given by the 
artist. It has long been a problem in 
r ad io t o secure the proper settings for 
artistic broadcast ing . Yran y times rendi
t ions of music from broa dcast ing stations 
ha, ·e been below standard. The operatic 
stars on the stage are surrounded by a p' 
propriate settings which help create in 
them the spiri t of the characte r bei ng 
portrayed, \\ hi le on t he ot her hand, in a 
bare room, an in\' isib le audience handi
caps these same artists in gi\' ing strengt h 
and rea lism to th eir selections. Although 
the s tage set t ings will not be a" ailable, 
this new thought in lighting will take t he 
place of painted scenery a nd effect a 
perfect rendition. 

LIFE, 
LIBERTY 

and the Pursuit of 

HAPPINESS 

( "-.l'#'" ~~ . 

Have 
to 

PURSUE 
HAPPINESS 

Youcanha\'eit rightat yourelbow 
to while away the time 'til old Lady 
StatiC gets off the line' 

You' lI have no trouble getting 
s tation Z-l-F-F-S. because you'll 
fmd it is always tuned in to catch 
your funny bone' s wa,'e1ength, and 
is more tickl ish to your giggle box 
t han the fmest cat wh iske r! 

ZIFFS, Badzib's Book of Art and 
Wit. is the only humorous .monthly 
of it s k ind on the market, and is 
c rammed fu ll of the best artists 
a nd funsters in the world! 

Exclus ive Photo Section ! Com
plete gallery of French-American 
Art Studies in color! Fifty pages of 
illustrations ! Pep, Ginge r. Punch! 

ALL FOR TWO BITS I 

Pick This Out On 
Your Piccolo! 

E • .,. tho ' YOW' sel is growling 
'T il you think a cal is howling 

And the music comu in walling. hisSing Sniffs. 
You will g ig81e, grin and chuck.le 
·TIll you haJla loose 1M buckle 

On your bell. if you've the lalest book 0/ Z fPFS 

You wouldn' t go fishing withou t 
bait, would you 7 Well. then. don't 
try to get Hong Kong on a stormy 
n ight wi th a crystal set, t ill you·ve 
put your John Henry on the t ag 
below : 

ZIFF ' S BUZZARDS ROOST 
Maywood, Ill. 

D ear Bad:ib: 
I got a radio . I SOt H a ..... aii. I SOt drowned 

ou t . I sot peeved. 
I <!on't see nothin' to laugh at . you big bum! 

I 
H ere s two b it s. S~nd me t he :\1ay ZIFFS. and 
( lViUt 

Artists broadcasti ng fro m this ne w 
studio will not experij'!nce that strange· 
ness associated \\ith the knowledge that 
they are entertaining vast audiences, to 
them in\·isible. An entirely no,'el and 
new microphonic speaker will be part of 
the modern equipme nt installed, This 
speaker will be so designed that by the use 
of motion picture photogra phy- an aud
ience is thrown On the screen of the micro
speakaphone and is constantly before the 
artist performing. Grand Opera stars . I They Call Me ...... .. ... .. . " ...... .. .. . . . 

haYe enthused oYer the arrangement and 
haye yoiced their whole-hearted a pprO\>al. 
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Some Progress 
Oscillating 

Toward Non
Circuits 

By JOHN B. RATHBUN and P. D. LOWELL 

K NOWING that RADIO AGE read
ers , especially at this time, when 
sets are bing rcbililt for the Winter 

radio session, are deeply interested in any 
advances in the constrution of ' tuning 
units whereby stabilized radio frequency 
amplification may become an established 
fact, we are printing t\\'o articles in this 
issue which should shed a grea t deal of 
light on the subject. 

The first is written by John B. Rath
bun, well known to our readers as the 
conductor of the blueprint diagrams sec
tion, a department enjoying well merited 
popularity. His article is on tests made 
with a toroid , so constructed that its field 
is self-contained. 

The other article, more from the manu
facturing standpoint, is written by P. D. 
Lowell, research engineer with A. II Grebe 
and Co., Inc. 

Both of these writers have treated the 
su bject in a concise and iIIu minating 
manner, so much that we feel our 
readers will ha ve no trou ble in following 
and absorbing the data given. 

Balloon Tires for the Radio Set 
By John B. Rathbun 

FOR more than a year radio manufac
turers ha .... e been concentrating their 

attention on the de, elop ment of tuning 
inductances and radio frequency trans
formers, appreciating the fact that t he 
efficiency and se-
lecti v ity of a cir-
cuit is no greater 
than the efficien-

,PI 

lig. l 

Th e above is the t ype 0/ fie ld/ess indtlctance 
described in this article by Mr. Rathbun . 

t y pe , no matter what t heir construction 
ma y be, a re by t heir very nature quite 
susceptable to st ray magnetic fields from 
nearby broadcast in~ stations or from 
other parts of the circuit, and therefore 
suffer from a variety of undesirable inter
ferences and coupli ngs which reduce the 
selectivit y and result in disagreeable 
noises. With powerful local broadcast
ing stations, such coils act as miniature 
loop aerials, picking up signals within 
the receid ng se t and ma king selecti,-it y 

rB 

S3 

impossible Further, the solenoid type 
air core transformer shoots out a magnetic 
field for several feet around the set which 
may produce excessive regeneration in 
one or more of the radio frequency stages, 
with the accompanying howling and 
shrieking that has been experienced by 
all radio experimenters. 

All this has been done awa y. with by 
the new ring-like inductances which are 
\ 'ariously known as Balloon Circloids, 
Toroidal coils, or the Terus , the latter 
being the geometrical term for a ring 
haying a circular cross-section. Electric
ally , there is nothing new about this form 
of magneti c circuit, but it is decidedly 
novel in · its application to radio circuits 
as a means of e liminating inductive 
interferences. Consider a long hollow 
coil of wire wrapped around a circular 
core, with its two ends meeting, and you 
have the Balloon Circloid or Toroid 
which forms the subject of this article. 
With the two ends of the coil meeting, 
it is evident that we can have no poles, 
and having no external poles, it cannot 
produce nor be affected by an external 
magnetic field. 

Fig. 1 is a photographic view of a new 
zero field coil, and is one of several now 
heing produced for the market. The 
ring-like coil is bent around the center 
core, which acts both a s a support for 
the coil and the connection posts wh ile 

around the outer 
periphery is a nar
row band of insul
ating material 
which stiffens and 
protects the coils 
agai nst mechan ical 
injury. This is a 
two-circuit trans-

T3 former or tunin~ 
unit with a pri
mary and second
ary winding as in 
a ny coil used for 
coupling, and can 
be used in any 
radio frequency or 
reflex circuit as a 
transformer and 
tuning unit. As 

cy of the induc
t an ce employ ed. 
As a result , almost 
numberless "Iow
loss" coils h a ve 
been placed on the 
market within the 
last few months 
\Vh ich possess 
many points of 
merit , but which 
are very similar in 
general design and 
which from the 
standpoint of the 
magnetic eirc ui t 
are really nothing 
but refined edi
t ions of the old 
solenoid type 'coil. 

c-,' Z all of the magnetic 
- r/9 field is within the L-__ ~--------________________________________ ~~--J 

Dielectric losses 
ha ve been reduced 
to a min imum, dis
tributed capacit y 
has made its fare
well bow to the 
radio pulbic, but 
little attention was 
paid to the stray 
magnetic fields set 
up by the coils 
which still Cause 
trouble through 
back-coupling and 
other inductive 
dist urbances. 

Open magnetic 
circuit inductances 
oftbe conventiona I 

b 

;=;g.3 ,094 

coil, there is no di:-
electric loss due to 
the supports, andi t 
is therefore a low
loss coil in every 
sense of the word . 

So far as the coil 
itself is concerned, 
it is absolutely 
neutral to radio 
waves or magnetic 
fields, no matter 
in which direction 
they may strike 
the windings, and 
the coil can there
fore be crowded 
c lose to other 
inductances with
out coupling to 
(Turn to page 60) 
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2nd Radio World's Fair to 
Excel 1924 Show 

The Magazine of the Hour 59 

. 7ew York City-Practically all of the 
exhibiting space in the Second Radio 
World's Fair to be held here in the 2SSth 
Field Artillery Armory, September 14to 19, 
is now under reservation and e,'en at this 
early date the success of the gigantic 
enterprise is assured. All signs indicate 
that it will be the greatest trade show of 
any sort e,'er held in America. 

Not only will there be an overflow of 
exhibits by the leading manufacturers of 
all countries, but a record breakin~ at 
tendance is already a certainty in spIte of 
the fact that the opening date is still fi ve 
months away. Tremendous interest is 
being manifested by radio manufacturers, 
dealers, inventors and enthusiasts both 
here and abroad, and the patronage is 
sure to exceed that of the First Radio 
World's Fair of last September in :\larli
son Square Garden and the 69th Regi
ment Armory. 

The Echophone Portable 
Receiver 

An ideal portable re<'l'i ... ·cr which Com
bines high efficiency with light weight 
and attractive appearance. Takes up 110 
more room than an ordinal y tra .... elling 
bag, ,,'eighing only 28 lbs. fully equipped 
sixe 9" x 12 Yz" x 18". 

One of the distincti"e featUres of the 
set is the standard 60 foot aerial which 
winds on a reel built into the case. A 
few turns of the wrist and it is ready for 
use. For carrying purposes the aerial 
quickly winds back into place and out of 
sight. This unique and complete aerial 
eliminates entirely the usual loss of vol
ume and effIciency. 

Finished in Du Pont Leather, the 
Echophone Portable is in keeping with 
the finest 1i\' in6 room appointments, yet 
it has ample strength for se .... ere vacation 
service. Available with "3" tube receiv
ing unit of exceptional power. Ran~e of 
1,800 to 2,000 miles. Simple to operate 

-the choice of experts 

T HE fact that JeffersonTransform
ers are 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 'whercfore~ 
To radio authorities the country over 
Jefferson means the utmost in trans
former performance. 

Jefierson Transformers are the reo 
suIt of twenty years experience in thP. 
manufacture of transformers.To maih
tain a uniform quality every Jefferson 
Transformer is subjected to a serie! 
of exacting electrical and mechanical 
tests which must be successfully pass
~d before leaving our hands. 

JefiersonTransformers meet match
ed construction specifications. 

-only two dials to tunc . I 
Jefferson Electric Mfg. Co. 

BUILD AN Al.L WAVE RECEIVER I 

Liste'n 
to 

KDKA 
WASHBURN 

1 ~TEl!CIIAHCle"ate COIL 
T;I1;fl) QAo:o 'J~!CUf~\' m 

4O lo j80 ~leters ' 

INTERCHANGEABLE COILS 

Each kit contains t.hree matched low 
loss Interchangeable coils; complete 
diagram and wiring instructions for 
building fixe tuhe tuned Rlldio fre- i 
quency sct. Intcn'hangeable roils 
Ilrl' mounted in llakelite bases designcd 
for usc in standard tubl' sorkels. 
Kit :\0. 1- 40 to 1 0 meters, 87.00; 
Kit No. 2-100 to 300 meters, $8 .00; 
Kit No. 3-224 to 555 meters, $9.00. 

THE WASHBURN BURNER CORP. 
Kokomo 

* 
Indiana 

501 S. Green St. Chicago 

~fa" .. fact .. r~rs 0/ 

Jomp Spark-M.k. 
Br.ak CoU. 

Auto T ra.nsform~r' 

* 

To be a Federal Radio Dealer nnd guaT:tntee your 

I 
SU~cess under the " Gould Plan" ",hich allows }'OU to 
return merchandise which you are unahle to sell . 
\Ve sell wholesale to dealers only. W rite for our 
price list ~nd FREE Instructions " HOW TO SELL 
R.\DIO." 

FEDERAL RADIO CO. 
115 East 13th St., Kansas City, Mo. 

¥- Tested and Approved bl! RADIO AGE ¥-

A.lomoLil. Igoilio. Coils 
Oil BDnln Ipilioo Coils 
Fornace and 0 .. 

Ba ...... T 

~ 

(?;~~ n..A~IE 
~ ©rn~ 

fOC LJis/oe-lion/es.J' /Imp/[ft'Cil(ion. 
12.000 . .s.OOO. 5O .OCO, 100.000 Ohm.. J .;"t 
81 .50 ... !IoCh . Sped .. t BU: N to O rde r S2. 50 e ach . 

V.alf·~ . l\ ,.to tor d i.q('o u n t c. When. B etter R,."l lancu 
fl r r made OItJl tu'tll he C rt'''CCftUl . 

!: ••• conl R.dio Supply Co .• 5 LiL.rt, SI .• J.mai.>, N. Y. 
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High Powered Broadcasters 
Satisfactory 

Balloon Tires for Your Radio 
"l"XTASHINGTON.-There are today 
t V thirty stations broadcasting with 

power in excess of 500 watts, and com
,plaints filed with the Department of 
Commerce are yery fe w. On the whole, 
t he increased power seems satisfactory 
a nd probably before the Summer is over 
more h igher-powered stations will be 
operating. 

\Vhen t he question of increased broad
casting po\ver wa s raised during the 
national radio conference, some of the 
smaller station owners and many fans 
expressed the fear that hundreds of sta
tions would be hlanketed or that re
c ei"ers would only be able to pick up 
the high-powered stations. This has 
not prO\'en to be the case. On the con
trary, broadcasting seems to have im
proved, in that more distant stations are 
a\'ailable to listeners, some eyen tune 
sharper th a n before ~he increase in power ; 
interference from stat ic has been de
creased, fading is less pronounced, and 
daylight reception is better. Even the 
fans situated near t he higher-powered 
stations ha \'e not comj,lained, nor haye 
the rel!uiar :\ nnd R sta tions objecteci. 

An examination of the list of thirteen 
stations lIsing oYer 1000 watts, which 
is the ordinary limit se t for Class B 
stations, shows that four are using 1000 
watts, and nine, 1500 watts. ~rost of 
the fans know the ca lls of those stations 
by heart, which indicates that t hey 
come in well a lmost any where in the 
country on good receiving. sets. The 
four 2K\\' stations are : \\'EAF, ;\meri 
can Tel. & Tel. Co., Xew York : \\LW, 
Croslev Harrison, Ohio; KGO, General 
ElectriC' Co., Oakland, Calif.: and KFI, 
Earle C. Anthony, Los Angeles, .a lif. 
Those using 1500 \Vatts, or 172 h. \\'5 
a re: . KYW, Chicago; WDZ, Spring
field ; KFKX, Hasti ngs ; \Y ,.Y , Schenec
tady; WT.\ \1 , Cle\'eland; WOC, Daven
port; \\TCO . . \ noko, ~l inn .; \\TBD, 
Zion; a nd 1":0.\, Denver. 

T hey are all pretty well distributed. 
Tht::y are owned by private organiza
t ions except that three are General 
Electric Co., stations, and three are 
owned hy the \Vestinghouse Electric 
~lanufacturing Co. The Bell ystem 
operates one, the others being owned by 
rad io manufacturers, and other organ
izations. I t does not seem to indicate 
a radio monopoly . The Radio Corpora
t ion is not represented directly, although 
t wo la r ge elect ric manufact uring com
panies control six sta t ions together. 
There is, of course, another high-power 
station, but it operates under a rather 
u nique license: it is the broadcasting 
denlopment station KDKA at Pitts
burgh. This station, owned by the 
\\' estinghouse Co., is licensed to llse 
varying power up to lOK\V but ordi
narily it is understood to operate with 
about 5K\\', except when conducting 
special tests, usually when oth er stations 
a re silent. It is never co mplained of. 

Xone of these stations is really a super
power station, which was decried as im
practical a nd undesirable when men
tioned at the last radio conference. 
Defore many' mont hs, howe\ er, it is 
expected that the Radio Corpora tion 
will open a ' -ery high powered station 
somewhere outside Xe\\' York for national 
broadcasting. Originally it was intended 
that it was to be a 50KW station, but 
the Department has never offic'ially 
stated this power would be authorized. 

(Contil1uedjrom page 58) 

Pit 

them. It is responsive only to currents 
whic h are electricall y connected to the 
\ indings through the binding posts. 

Intersta~e Feed - back 

I X .~):Y_radio freque ncy or reflex circuit 
usmg Induc tances and tra nsformers 

of t he cOO\'c ntional type, there is always 
sOlne exchange of energy between th e 
va rious radio s tages, due to magnetic 
coupling, a nd if this magnetic coupling 
is ti ght enough , we will produce audio 
frequency oscillat ions and counter oscil
lations which will interfere with reception . 
Feed- back t hrough t he grid ' to plate 
capacit} . may be ea sily suppressed by 
ne utraltzlng condensers, reversed feed
back or ot her devices, but it is not such 
an eas)" matter to dispose of magnetic 
coupling. 

Even with t he ela borate precau
tions t a ken in the neutrodyne circuits, 
magnetic coupling between stages is not 
altogether avoided by placing the tra ns
formers a t critical angles or by neutraliz
ing the gr ids The trouble will alwa,'s 
exi~t to some extent a s long a s there is an 
ext~{na l ficld, and fur t her, the coils used 
in such circuits are always free to pick 
up disturbances, no matter how they may 
be a rra nged Up to th e p resent time all 
effort has been put toward suppressing 
excessi ,·e regeneration after it was finally 

COI!t? 

sta rted, but with the circloid the trouble 
is eliminated by coils which do not permit 
of inductive disturbances in the first 
place. 

Fig. 2 is a diagramatic circuit of a 
radio frequenc y set where (P1) and (51) 
are the primary and secondary of the 
tuning unit ( RFT-1 ), and (P2) and (52) 
are the primary and secondary coils of 
the first radio frequency t ransformer 
(RFT-2) . The third stage equipment 
does not concern us at present. \Vhen 
the set is in operation, the first R . F . 
tube (T1 ) dcli,-ers its output to the trans
former primary ( P2), and by induction, 
energizes the secondary (52) whic1, is 
connected to the second radio frequency 
tube (T2). 

A powerful ma gnetic field is built 
up around the transformer (T2) by 
the plat e current, and if close enough to 
the tuner unit ( RFT-l), the stray field 
(FE) indicated by the dotted li nes, will 
cause magnetic coupling betwee n the 
tuner and transformer. I n other words, 
the coi ls ( P2-S2) act on the tuning coil 
just like the tickler coil of the regenera
ti"e circuit, and may either cause exces
sive re~eneration and hOWling in the first 
tube (Tl) or cause counter impulses 
,,·hich will act against the incoming 
signa ls and w'eaken them. If the inten-

(CQntillued 011 page 63) 
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Standard Radio Receivers 
(Coll li ll lled from. page -16) 

Craftsmanship Big Feature of the Grebe 

.\ RECEI VER that combines mechan
.l~ ical efficiency with beautiful cra ft s
manship of design has been achie\ 'eu 
by the .-\. H. Grebe Compan), Rich
mond Hill, ~. Y., makers of the Grehe 
Synchrophase Radio Recei \·er. 

This set is distincti\'e for its appear
ance, the tuning dials being built horizon
tally into the set instead of Yertically, 
as is the custom with most radio manu
facturers. 

Severai experts hav e found that 
sharper and more comfortable tuning is 
possible with controls of this t ype, and 
accordingly the Grebe Company incorpo
rated the idea \\ hen they designed their 
famous "Sy nchrophase" several years 
ago . 

The Grebe Synchrophasc is a receiver 

of the tune(l radio frequency type ... c?n
taining fi"e tubes. Greater sensltlvlt\· 
has been attained through two stages of 
balanced tuned radio frequen cy- the 
result of years of research. Extreme 
selecti \'it y is achieved by ' the use of t he 
popular binocular coils, which hayc 
come into favor with hosts of set builders 
lately. 

The settings for various broadcasts 
sta t ions are eq uall y spaced o\'er the dials, 
being accomplished by straight-line-fre
quency condensers. The three dial 
readings are identical for a gi" en station . 

The 5) nchrophase is made in t\\'o 
types, }'It.;-l , for storage bat tery opera
tion, and :\IU-2, for dry cell operation . 
The price is S155 . 

Only One Tuning Control with the Thermiodyne 

THE Thermiodyne 6-tube Tuned 
Radio Frequency Receiver has as 

its predominating feature one tuning 
control for all six tubes. 

The Thermiodyne \\'as one of the first 
commercial receivers to a (lopt this form 
of tuning design, and it has gained follow
ers amo~g many fans. 

Furthermore, this single control is so 
logged in the factory that stations and 
wavelengths are marked on the tuning 
dial, thus making it possible to recei ve 
stations immediatCly without any tire
some "fishing." 

Xo outdoor antenna is necessary with 

this receiver. Neither is a directional 
loop needed. 

The Thermiodyne company also claims 
that its receiver does not squeal, ca nnot 
radia te and cannot distort. 

The circu it consists of three stages of 
thermionic frequency, detector and two 
stages of audio frequency. Distance and 
yolume are very satisfactory on the loud 
speaker. 

The si ngle tuning' control in the center 
of the panel consists of 180 degrees. 

The Thermiodyn sells for $140 a nd is I 
ma nufactured by the Thermiodyne Cor
poration of Xew York City. 

, 

Which will survive-the five or 
the six-tube set? Roscoe Bundy 
Gives Some Real Reasons For 
His Decision-in July Radio Age 

-Out June 15 

The Jlagaz-ille oj the Holtr 61 

Compiled by HARRY F. DART, E.E. 
Formerly with the Western Electric Co., and 

U. S. Army Instructor of Radio 
Technically edited b)' F. H. DOANE 

514 PAGES-ONLY $1 

O i':E of the most complete books of its 
kind e\'er published. \Vritten, com

piled and edited by practical radio experts 
of national reput ation. Packed with con
ci~e, sound information useful to every 
radio fan-from beginner to ve teran hard· 
boiled ow!. Contents-

Elrctrical terms and circuits. ante-nnaa, 
batte-r irs, grneratOrs and motors, rlec .. 
tron (vacuum) lubrs, most receivinl' 
hOOK-Ups, radio and audio frequency 
a mptification, broadcast and commercial 
transmitters and rrceivers, wave- mete .... 
super pre generation, codes, license rules. 
Many other features . 

J ust mail the coupon printed b elo\'\' with ~ dollar 
bill and your name and address , and we Will &end 
you Ihis 5H' rage 1. C. S. RadIO Handbook or any 
oi Ibe other . C. S. Handbooks that you 'l'<ant by 
return mail. Money back il not" aatisfied. 

~----~:~;:;~~:~~:~~:;'----l 
Box 8182-0. Scranton , Penna. 

I cnrlnse ~ . for whIch send me. pOst·pa l II , I 
the llantlbook s markeu X, at $1 eoch It Is uncler · I 
:.:tood th:lt U 1 am not ~nt.irt"ly SaU9tled I may t 
"tu,n thew \fithln II.. days ond rou mil refund t 
my money. I 

o RADIO HANDBOOK, $1 
Automobile n .,,<Ibook .. ...... ... , I 
Electrical H andbook " .. .. . .......... . $ 1 
Chemi st,)' H.ndbook .. .. .... .... .. .... ...... ...... $1 
l'harm.cy lI.nubook ........................ , I 
T rame lI an~bool( ............. _ ........... .. ! I 
Bul\din: Trades n .ntlbook .......... ........... ....... .. . 1 
~I.ch'ne Shop H . ntlhook ..... ................ $ ) 
Salesm.n·, Handbook .. .. ........ .. ........ .. $ 1 
.4"".rti,ing Handbook .. . .............. .... . H 
Bookkeeper' s HaDdbooK .......... .. ................ $1 
CI<U Enci ne." s HandbOOk ........ ...... ... .. ........... $1 
~tealJl Enlllne. r'. nanubook . ........ .... ..... .... ....... S1 

I =-.me. 
I 
I 
I 
L 

Addre~s 

-=-
___ _ ____ .J 

Summer Profits 
The Wood's Laboratory Type 
Re-Juv-A-Tube opens a new 
field for live dealers_ Be the 
exclusive .. Tube Reactivating 
Center" in your community. 
Brings back paralyzed or run 
down tubes to full life in five 
(5) minutes_ Write for literature 
and proposition. 

6~~ ;r:::;'~ C~C~g'o * 
:to Te~ t('d and APIJTo'l:ed by RADIO AGE :to 
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Fall Radio Conference Seems 
Probable 

Paris Conference on September 
First 

Secretary Hoo"er \\"ill probably call 
another nationa l radio conference this 
fa ll, in continuation of his policy to hold 
conferences a nnually . The definite plans 
and date a re as yet undecided, but it is 
believed that invita t ions will go out 
ca lling t he sessions in Washington in 
November, certainly before Congress 
reassembles. 

Results secured a t t he three past con
ferences hav"e been so valuable to the 
Secretary of Commerce that he is dis
posed to refer all questions involving the 
di fferent elemen ts of the radio industry 
and art to a representative a ssembly of 
all interests from th e manufactu ring a nd 
commercial concerns to the amateurs 
a nd listeners. 

The International Telegraph Con,·en· 
tion scheduled for Paris in :\Iay has been 
definitely postponed until September 1, 
according to advices reaclliug \Vashing
ton. As it is belie"ed this parley will 
require at least a month's time, following 
whic h delegates will h a, e to return to 
their own coun t ries to report and for 
fu rther instructions, the International 
Radio Conferen ce here will probably not 
be called II ntil after the first of the year. 
It is proba ble that the date will be a p
proximately in :\Iarch or April , 1926. 

It is understood t hat t he GO"ernmen t 
of the U mted States will be represented 
at the telegraph conference by officia ls of 
the State, \Var, );"avy and Commerce 
Depart men ts. 

ModelL-2 Ultradyne 

* 
The All Year Round 

Super-Heterodyne 
This new model super-heterodyne recei\'er is the last 

word in radio sets, and may be had completely assembled 
and wired for only $121.90. 

Accessories 
Atlas Loud Speaker, 2 -i,;-\'olt Enready B batteries, 
8 Radiotrons, tested and matched 90 A. H. Mogul :-\ battery, in 
Nazeley Portenna Loop. mahogany case. 
These accessories list at $83.50. If ordered with the Ultradyne, the 

price will be only $53.50. 

New Freshman Masterpiece Kit. 
Contains all necessary parts to build the famous Freshman 

"Masterpiece" ; -tube tuned radio frequency receh·er. T he kit 
sells for only S39';0. A solid walnut cabinet may be had for $7.00. 

See Our Ad in Last Month's 
Radio Age For Bargains in Kits 

Erla Superflex- Factory Sealed Kits. 
I-tube kit._...... ......... ."_ ...... !i' I 9.50 4-tube kiL_ ... ........................... . 
2-tube kit._. ... . .............. , ....... 29.50 5-tube ki t. ___ ._ ..... .. •........... 
3-tube kiL....... . ...... _........ 39.50 5-tube kit , for loop aerial use .. 

We Will Wire Any Kit For $S Per Tube Size 

OSTERMEIER RADIO & ELECTRIC COMPANY 
1720 So. Douglas Ave., Springfield, Illinois 

Order Now .For QUIck Deliveries 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc., 

500 North Dearborn Street , 
Chicago 

$2.50 A YEAR 

~ntlemen: Please enter my subscription fOr R ADIO AGE. the Mag~ine of the Hour. for One 
year, beginning with your n('xt issue. for which I enclose S2.50. 

Name _____ . _______ .. __ . __ . __ . _____________ _ _ _ _ 

Street Address ____________ . ______________ -:- _______ . __ 

CIty __ .. ___ _ ._ .. ____ . __________ . ________ • ___ 7; __ 

State ____ : ______ , 

Serld~h-:-~oney order or dr .. ft. 

¥o Test,.d arId Approved by RADIO AGE ¥o 

The l.Iagazine of the Hour 

Trials and TriUmphs of the 
Announcers 

(Contintled from page 27) 
The telephone rings and the following 
question comes from one of our listeners: 
'Do I have to listen to that novice all 
evening?' A very provoking question to 
ask an announcer on such an occasion . 
He ,,'as then asked if he knew who he was 
listening to and after replyingin thenega
tive, he was very politely told that if his 
set was not working properly or that if he 
didn't appreciate the music, he was in 
no way obligated to keep on listening 
the rest of the evening. This, apparently, 
answered his first question satisfactorily, 
and was an answer which fortunately 
savored very little of the thoughts that . 
were running through the announcer's 
brain. 

The Fickle Public 
A LAC K of appreciation for the 

success of artists or for the rep
ertoire used by them sometimes results 
in requests which provoke a smile from 
the person to whom they are addressed. 
\Vhen presenting a program at KDKA 
recently , )'Irs. Christine Miller Clemson 
who before her marriage was one of the 
country 's contraltos and a concert singer 
with an en viable record, was requested 
to sing the jazz number 'Red Hot 
l\lamma.' 

"Perhaps one of the most common 
req uests receh'ed is that req uesting an 
artist to sing a particular number. In 
s pite of the fact that there are thousands 
of songs, a good many listeners cannot 
quite understand why the singer does 
not have the particular number they 
request. Song pluggers are requested 
to sing 'Arias' and grand opera stars 
are reques ted to sing jazz numbers by the 
well-meaning a udience. It also happens 
quite often that in spite of the fact that 
we receive hundreds -of requests for 
numbers during a particular evening, 
some well meaning individual is at a 
loss to kno\\' why his or her particular 
request was not granted. 

"Oftentimes a party will call and ask 
the following q uestion or a similar one: 
' I ha" e a five-tu be neutrodyne set and 
cannot hear anything. \ViII you please 
tell me what is the matter \\'ith my set?' 
The opinion seems to be quite prevalent 
among a good many listeners that the 
wa velen gth determines the distance \\ hich 
a station can be heard, and usually the 
belief pre\'ails that the distance a station 
can be heard varies directly with its 
wavelength . This opinion is the cause 
of some very humorous questions being 
asked. 

"Among the innumerable questions 
a re such questions as these: \Vhat ~ime 
is it? Where is station WXV located? 
What is the name of the "'altz the 
band played last Saturday night? What 
is the wavelength of station \vXV? 
How far are you hroadcasting tonight? 
Who is going to give your progra m on 
the 2nd of next month?' 

"And so the announcer soon finds' 
himself converted into an information 
bureau from ,,'hich the dissemination of 
news adds a very colorful diversion to 
his vocation." 
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The Binocular Coil 
(Contilluedjrom page 60) 

sity of the stra r ked-back (FB) could be 
controlled, it might be c\'en desira ble, 
but as it cannot be controlled, it means 
trouble. The 
closer the two coils 
and themore near
ly that they are in 
line, the greater 
will be the feed
back. 

This figure will 
explain why many 
radio freq uency 
sets will produce 
aerial radiation s 
and annoy the 
neighbors al 
though a radio fre
quency set is said 
to be proof against 

, 
1... - _ • • 

suppression of self-oscillation was made 
by Prof. Hazeltine in the deyelopment 
the Neutrodyne circuit. He not 0 

LfF'\ 
U 

this trouble . With 
the stray feed-back 
(FB), we ha\'c a 

Fig , 9 

o vercame the gri 
platecapacityfeed 
back by means 0 
the opposing neu
tralizing conden 
sers, but he also 
devised a fairly 
effective method of 
reducing the mag
netic in ter-lin kagc 
betw'ecn the radio 
frequency trans
form e rs which 
helped a ",'hole lot 
in t he advance
ment of the radio 
frequency ampli
fier. Howeyer, he 
still used the con
\'entional solenoid 

truly regenerath'e circuit in the fir st 
stage which is just as capable of "tweet
t weet-t weeting" in a nearby recei \'er as 
the most violent of single tube ultra-auol
ions, This condition at once eliminates 
eyery advantage of an R . F. circuit. 

One of the greatest ad\'ances iri the 

COlli 

t y pe open coil with strongly marked 
poles, and therefore did not entirel y 
eliminate magnetic feed-back. 13y plac
ing his tra nsformer coils at definite 
angles. he reduced the linkage, hut of 
course t here was a l wa ys some stray field 

( Continued on page 65) 
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CoilZ 
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Kno\~ t ilt: ~U:i.r.1.{'tlnn lind e..1se or tuning
that ~ume when .11\ d ials l'f'a d ahh:t , 'P st' 
DU P LEX Matched Condensers--t he su
Preme' 3c:-huonnlf'n t In cond~ ... 'r b u ihllllA'. 
Condt'nser8 are tht 'lltart·· of any set and 
matched condt' fl.I't'r& al'e nbse>]utely nec:"('S
saO' if ,-nur sci ls to bt' f l"f'f' from uhf!!:rt" 
trouhle. DUPLEX Matched Conden ..... are 
mad .... In st.rlC"t a(,~o rllance wlth B ureau of 
SLand.1fds spl'Clftca tions C~r lowe.t losses 
and best electrical tharuterloUcs T hPY 
are tt'~t('d. m,.1.tched. pack"" and sea lNt tn 
the laboratory, to If'main UMht~ned until 
us~ DUPLEX Matched Condon--ers 
a re used In the famous ThenDl~u" 

matching- is pSS€1lha l . 
Eold"r ""plai n>ru; how and why malth.d 
cond,· 'ers a re ess.ent1al se-nt on request. 
D ·" . X CONDENSER &. RADIO CORP. 

42 FI.tbush Ave. Ex., Sklyn. N. Y . 
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ANTENELLA 
No Aen'nl or AnlennaiVeeded 

?he Complete 
E/lident and 
Economical 

Aerial 

Why pay $10 Onl,! 
Or more to have an aerial spoil the 
appearance of your horne? Ante
nella eliminates all unsightly wir
ing. lightning arresters, etc., and 
precludes the possibility of dan
gerous grounding on a power 
line. It also stops "canary bird" 
re-radiation from nearby oscillat
ing sets interfering. 

ANTENELLA 
ie n ot only a real d istance getter, but 
also overComeS troublesome sta tic. 

At your D.aler. othh>llU<! 
Scn4 pllrcha.e price and yOIl _v... 
will be ."ppu.,d postpaid. T 

"ha s. [res hma n ro.lne. 
"'~ ~aM\:~~/$ 

FRESHMAN BUILDING 
2.0-24& WEsT 40TH ST-NEW YORION 
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KOICA 
KOLR 
KOPM 
KOYL 
KOZB 
KOZI 
KFAD 
KFAE 
KFAF 
KFAJ 
KFAN 
KFAU 
KFAW 
KFBII 
KFBC 
KFBE 
KFIIC 
KFIIK 
KFBL 
KFBU 
K F CII r 
KFCC 
KFCF 
KFCL 
KFCZ 
KFDD 
KFDH 
KFDJ 
KFOM 
KFOX 
K FDY 
KFDZ 
KFEC 
KFEK 
KFEL 
KFEQ 
KFER 
KFEY 
KFFP 
KFFR 
KFFY 
KFFY 
KFCB 
KFCC 
KFCO 
KFCH 

~~g~ 
KFHA 
KFHH 
KFHJ 
KFHL 
KFI 
KFIF 
KFIO 
KFI8 
KFI 
KFIX 
KFIZ 
XFJB 
KFJF 
KFJI 
KFJL 
KFJM 
KFJR 
KFJX 
KFJY 
KFJZ 
KFJZ 
"FKA 
KFKB 

~~~8 
KFKX 
KFLB 
KFLD 
KFLP 
KFLR 
KFLU 
KFLV 
KFLX 
KFLZ 
KFMB 
KFMQ 
KFMR 
KFMT 
KFMW 
KFMX 
KFNF 
K FNC 
KFNJ 
K FNL 
KFNV 
KFNY 
KFOA 
KFOC 
KFOJ 
KFOL 
KFON 
KFOO 
KFOP 
KFOR 
KFOT 
KFOX 
KFOY 
KFPG 
KFPL 
KFPM 
J.':FPR 
KFPT 
KFPV 
KFPW 
KFPX 
KFPY 
KF()4 
KFQI\ 
KFOC 
KFOG 
KFOl-i 
FFO,\I 
KFO" 
KFOR 
KF()T 
KFOU 
KFQW 

~~8i 
KFRC 
KFRM 
KFRN 
KFRU 
KFRW 
KFRX 
KFRZ 
KFSG 
KFSY 
KFUJ 
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Corrected List of Broadcasting Stations 
WeuLnchn\de Eleetrir: k Mfl"Co .... _ . . .. .. . . . . ERAlt Pittsburllb . Pa o 
Radio Electric Co . . . .. . . _ .. . ... . . ... .. .... _ . . Dovib Leke. N. D. 
WeetiDcbolJJle E1eetric .t )lh1' . Co . ....... .. _ . . . . . __ . . . Cl.",'c-1ood. Obio 
N.""bou.'II8 Hot el . .. . . . _. _. . ............. .. . .. . &It L3.ke City, Uub 
Frank. E . S iof.rt . . . .. .. . _ .. .. " .... . _ . . . . Btlkl!!l tsfield. Calif. 
Elet:trie Supply Co. , .. . . .. .. . . . .. . .... . .. . Wenlltcbef'. Wasb. 
lo-leA..rtbur Bro." l\lerca.ntde Co. . .. . . . . • . . . .. Pbo.oiz. Atl~. 
State Collo£"e of '~"'&3bi.JuttoQ . . .. ..... ... _... . PullmaD* 'W&Sh . 
We.:ttern Ra.dio Corporetion . .. ...•. . • DI!D\·er. Colo . 
Uc.iver.itY of Color-ado . . ' . . . . . . .. . . . .. . . . Boulder. Colo. 
Univenitv 01 Jdabo .. ...... ..' . . .. ... • ?\loscow. Ida . 
Boise DiK'h Scbool. . .. . .. . . . . ... . .. . . .. . .. , Boise , Idaho 
Tho Radio O.n (W. B . A.b!ord) ... . . ... ... . . Sa.uta ADa. C.llf. 
F . A. Buttre)" d: Co... .. ... ... ...•....... .. . . . l.lavTC. !\Ioot. 
W. K. A.bill ... .. .. . . . . . . . .. .......... . ... &n Oie"o. Calil. 
Horn & \ V'u.,oo·. ··Red.oland .. . .. . ... .. . . .. . .... . 8 6. n Luis, ObUpo. Celit . 
Firat Pte~b)"teri4n Cburch ... , . , ...• ' ... ... , . . . ... , . Tacoma, " ·&!Ib . 
Kimbal1-U~on Co . . , . . .. . . . ,....... .. . . ..... .. Sacramento, Celii . 
Lau e Bros ..... ... ... , ..... '" . .. . .... . . . " ......... Eve""tt. ""a.,,,b. 
The Cathedrel. . . .... . . ..... . . . , . Leramie, \\'Yo. 
Nielson R adio SupplY Co . _... . ... . . . . .. . Phoenix. Ar-u. 
The Fin\ CooJrres:-a tional Church . . . IIelena. :\IODt . 
Frank A. ~Ioore . . . Walla Walla. " ·Mb . 
LMlie E. Rico . .. . . . . ., . , .. , . . ,Los ADl'al .... C el. 
UtDaba Central Hilth SchooL . .. .. . . OmahA. :'\ebr. 
St. '~Iicboeb C .thedr:11. .. .. , ... . Boise, Idaho 
trni.v~ntity 01 Ari ~ona . ... . ... . . T uscon, Aria. 
Orf'&'OD Acr iculturol Collr«e . . . CorvaHis, o reI'. 
~Ia«nolia P etroleum Co: . . . . B .. umoDt. Tex. 
Fi r'!ll t B 4p tis t Churcb .. .. • . .8bre,·eport. La . 
Soutb DAkota Stlltfl Coller:c . . OrookiDg'S. 8. Dalt . 
Harry O . IvereoD . . . .. ... . l\.linoe&potu, l\filut. 
?\Ieier d: Frank Co.. .. . . Portla.nd, O re",. 
AUl'sbuJ')" 8eminerY..... . .\fiDnMPolis. 1\.linD. 
'ViDDer Radio Coro .. . . .•. . Oebver, Colo. 

iu~; ~I=t~~ ' S~;vice ' Co.·.· . ~ . .. ..... . .. .. F'o'rt ' D~~~'. 1:~~' 
BUDkor lIill &: 8ulli"\'8D :\l inwl: ~d CO DoC:'eDtrstJrul! Co. KelloR. I~o 
First Beptiat Church . ... . . . ' . . ~lobe r ly. :\10. 
!'\OV&.dll SULte Journol (Jim Airk) .: Sparh, N ev . 
OraeelAod Cot1f'P . , ... . . ... . Lamoni. l ow&. 
Pinc1.1S .t :\Iurpby r.Iusie B ou"e . AI61aodria. La . 
n oidbr_r Radio Bupply Co.. . . Utic •. Nob . 
Loubi&n .. 814te Uni. .... er.ity... . Baton RoUAre. La . 
O:J.iekMb. Radio &. Eleetric C o.. . . .. Cbiek..,ho.. Okla. 
Lntl1nrl RrJ\nto rd t.Tni v~rslty. .... .. . . Sbnrord Uni",en itY. Calif. 
Crary Hardwure Co.... . BooDe. lowl1 
F ire t Pr.-.byteriBn Chureh .. . . . Omnae. TeL 
W " '1t.ern Stllte Colle~e or Coloredo .. GWlD UtoD. Colo. 
Amb rose A. !\lcCue , . . ....•....... . N~ SaY. WboSb . 
F&Uon & Ca . ... .. . . .......... , .. , Sll.Dta B arbars, Colli. 
Penn Colle-ce . .... . ...•.. . ... .O .:lka.lOo:"4. I o wa 

~~~~nAP!t:~:i~ei'~tiiutc ":, ' Los p~~~I:-d·. ~~~!: 
~~~!b ~fe~~~~tllba.!'ur~b~ool ....... .- ~~=: -:::e: 
AJa..o,ka Electric Li~bt &: Powe-r Co. . .JunCAU. Aluh 
R6t>rcanized Cbureh or JH~ Chri...,t o t 14tter Day SaiDu . lndt'Pul.da ftC e. ~to. 
DllilY COfDlDOn .. ealtb aDd O SCAr A. IIue lJOlDoD Fo nd du Lat, ""b. 
:'\tenb,,11 Electrical Co.. . . . . . 1-t&rsbo.Ut.ol'"n , lowu 
Nat ionaJ Radio ).taJluraetu rinK' Ca.. Oklahoma City. Okh. 
LihGrtY Theat r e CE. E . Afanh) .. , .. A.storill . Onl' . 
Hanhee C MtLnufeeturirur Co. Ottumwa. Iowa 
U nit'"eNlityof Nortb D ukob . Grand Fork.~. N. Dak . 
A!'IbleY C. Dixon &: Son . .. . . .Ste\'ensvil le . )Iont. (ne.,r) 
Iowa State Te,eher's ColL4"IitEI .... . .. . Cedar Fall3. l o wfl 
Tunw&.ll Rodio Co. .... . . . . . F ori Doctlre. lo .. a 
T<'~M :"\atioual G UMJ. One hundr-ed and t'«"elftb C a\.'wrY.Fort 'Vorth . Te"Ult 
,V. E. Bralleb .. ..... . .. .. , . . Fon Wonb Te:h..fl 
Colorado St4te T~8Cb er3 CoHe~ . Gr&eJeY. Colo. 
D riDldeY-J oDM Ho~pit(l l Assod atl0n .. .... 1\liltord. K.an.~ . 
C onff&Y R.3dio L8.bor3.tori~., (Beb n . n -oodrutn . Conway, Ark . 
The Univer.lit)' ot I{onsa" . . . . . . . uwrenee. K A.D3. 
W .... t in'thou ;o Eler:tdc ... t MUDUrn.ctutiD~ Co. . H.a."t~. i\:ebr. 
Signal Elt!'"tric ~f anutaeturin~ Co_. :\IeDonUaee. ~Iieb . 
Paul E . Greenlll'«" .. .. . Frabklinton.La . 
E verett ~t. F05tar . . Cedar RApid.., . I" . 
't'nh·ef'ltitY ot ~e. ~In:i.co . . . , AlbUQuerQue . N •• ~Iexico 
HiD Graude J"..adio SupplY Howe . . . & D B f'D ito. TfIlb.s. 
Re ... A. T. FrYkmlUl . .... . Rockford. nl. 
George RoY C louah . . . . . . . . . C!ll \·e.,toll. Te%. 
At lebt iC! Automobile Co.. .. . .. Atlalltic. Ie. 
ChTL"tiaD Churcbe3 ... ... . ~. . Little Roek . Ark . 
Univenity of .-\k..m.n.om.q _ •• • . Fa.y_tv-ville , Ar k . 
"fof"Ditur~id. Collcolt"e . ..•. •• . ..• .. • .Siotu: City. I owa 
Dr. Gr.on:o "1\'. Younll"_ ..•.•.•••.••.••• _ . Mian •• pou.. MiAn. 
M. O . S:l. teren . . . . . . . nou~hton. Mich. 
CarletoD Collet:f' . . . . . . . . . Nortbfi~ld . .1\1i.rm. 
HebrY Field 8ffti Co., . . . .. . . Sbenao.doab. Iow a 
'VoOt80', R !ldlO Shop . . . . ColdwI'Lt-er. J\lw. 
C entral liD. State T eac:b enl CollCJ:'ft . . l\~orr"DAbant. ~lo , 
JU.dio Bro:>dc ... 1 A.,·D. . . . .. . . P ... o ReIhl .... Call f. 
L. A. D rab BatterY ond Radio Supply Shop . .SantA Rosa. C alif. 
~lootana Pbooogrepb Co. _. .. ....... . ... . Beltone . Mont. 
Rhode, Df'p~rtm~Dt 8to'e. . ... .. .8enttle. Wa."b . 
F in t Chri .. thn Churcb . . .. .. . .. . _. Whittier. CaW. 
MoborlY Hio:!> 8c:bool Radio Club .. . Moberly. Mis,ouri 

~cl:!~~~;.:C~~';t~~tsh·oP . .' . ''- .. .- .'.-.-.' .' . ~IB:!Z:~·&~~ 
Lattar OI\Y SaiDU t1ni\'e~ity ... !bit Lake City. Ut"\b 
nobrer Elee. Co. . ... . . .. . :\I.nbfi.ld. 0 ..... 
D Avid City T irr &: Electrie Co. . n""id City. N.brQJI:ka 
CoHee" Rill Rsttio Club . . , . . Wichite . Kao.!&.'J 
B oa.rd o f Et!uc"tion . T echnical H i;:b School .Om.3he. Nebra.,k..n 
BeA-con Radio SerT'ic-e . . St. P nul . l\f ion . 
C.n-ebon anrt D.DDi.... . Los An«f'le. ... Calif . 
C . C . BfI:"I:ter . . . . Dublin. T e1a-!l 
The Nf'w- Furniture (".0... • . . Gref'n"\-ille. Te~'! 
Los Anurrq {"'o. For."tf'Y D ept _. . ~ _-\n5teI . ... . C a li f. 
Cepe .t 10bn~on . . S "\1t l .:1k" City. Uteb 
H .. inh .. \ KohhDoo~ , Tne. . . . . •..•. . . _ •. S!\b Fr.:a.nNco. Cali f. 
St . John. 1Il. E . Churcb . . . . . C.rt.'TiIl., Mo. 
F irst Pr •• bYterian ~ureh . ... '" ...... _.. Pine BlUff. At\: . 
f'vmon" Inv ... tm.nt Co . ... Spokane. Wuh . 
The P rineipi, . .. . . .St. Loul". f\fo . 
The ~l\rehlilfh t Puhli .. bin& Co .. . . .. . .. _ .• ~ Fort " ·orth , Tes. 
Kidd Broth ... R&<iio ~ho~ . . .T"'t . CellI. 
~outbern CaUf. R lldio A u ·o . . . ... _ •... . ,. . 1..0 .. An~~It&. Cali f. 
R",dio ~e"";e" Co. . .., .... . .•.•.. . , .. S urlin«ame. C.llf, 
T" .. as Hi«hw-a,. B ull~t: iD. _ ... . ...••.. _..... .. . . A~ till. T.:I. 
G . S. C&r .. on, Jr . .. . . • . . .. ... ... ....•. •. . •.. . Iow-a. City. IA. 
Walln LaF.yette Ell .. . . • ...... . . . ...... .•.. Oklohom. CitY. Okla . 
T4I ....... , Nlltional Gua.r.I_ •.. .•. _ . •.• . . ...• _ . . . .• • ••. . .. " Dpnnu.oD, T.U5 
"T. Ili\:er .... .. . ..... . . ... . . . ... . . ...... ... •. . • • Holy Citl". C llll t . 
C . F. KDierim .. . . _ . . . _ .... . • • .... , .. .. _ .. _ . ... . .•.. Xortb Bf'nd . W.e.. .. h . 
Farmen Stu.te Otlook ... _.. .... ... . .. . _ .. . ' .. ... _ .. .. B eld .. n. Neh. 

'l:i;; o~~~. 8~ G'~'l' C~. ~ :: .... : .. ' ... .. : ':: .. : ...... ::. ·::. S·~:rF!;~;~:: g:U~: 
JnmM F. Hol~nd . ......... . ....•. .... .. . . . .... . .... For l Sill. Okla. 
M . Ln.ur.nee ShOTt . . . .. . .. • . .. .. ...• . _ . __ •. .. _ . _ • • _ .. . Hantord. C ol it . 
Ethcria~1 Radio Co.. . ......... . . . .. ..... ......... . . .. . Bri.dow, Okla . 
United C'burebet-r. 01 Olympla _. - _' . ' _. , •. _ • . _ .. - _. - _ • . .. . OlympiA. W .... ,h . 
J . Gordon KlefJUf8.rd . ~ ' ..•.•. . .. • ..•.•.•.•..•.••.. ... .. Pullm"D, "'"Mh . 
The Electne Shop . .. •.. • •. •••.•...• _._ .. • _._ •... __ .. Rartio..-toD. Neb . 
AnaeluA T"mPle .•.. , .• .• ....• . " .....•..••.. •.. ... , lO!lI An6tfO!lM . Calit . 
The Van BlllrieoD Co ... .. . ........ .... _ .. •. _ . _ ... . . _. . Helana. )Iont. 
Hoppn Plumbinl:' And Heatine' Co .. . ... ... .... . . ..... Breek enr idce. !'.I inn. 

3119 
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215 
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2&1 
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266 
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261 
384 
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246 
234 
234 
261 
240 
226 
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248 
22& 
238 
24Z 
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231 
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236 
2G8 
242 
283 
2&4 
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KFUL TbDDlB.5 00l'1'4n &. Bro!. !l.SWtic Co.... . . . . . ' . G-.1VflI!Itoo. Tes. 

~l ~~~~,~~~~~ /n· .... \n:::~~f~ 
~i~~ ~g~~?::~~;~~:.:.:.:.:.: .. :.: .. :. :. ;.:.:.:. :~: .. :~:. : .. :. :.:·. :.:.:. :.:·,:.·?~~·;;'~~~~l~~ 
~m ~f£:~i~~t~;~~~.~~ : : : ~: ~;:: : ~::: ~ ~; ~: : ~:: :. :: ::~:J~~~ 
KFVG First 1'1. E . Chureb .. . . . . . . . ....... .• .. . ... . . llId~eD.deDce. Ka.n.sM 

~~r ~!d~~~~ ~;:p(.B:&~r~~~ ...... .- .' .. : .- : .- :::: :: :: .~.I~:~~.~::: 
~~~ ~~::;.~nBr~!I~s . . ~o. : .. . ... .. ... .. .. ::. ~".:.": ::." iio'll~~~d: 8:~~ 
KFWC L. E , "TaU .nd C . 8 . ~IY.... . . ..... ..•........... . . . . . Upland. CellI. 
KFWD Arkansas Lil:hl &: Po .... , Co. . . . . ...... . ,uk..ad.lpbia. Arlu=.o:o 

~~~F ~~co~JaW:b~d:!~: ::: . .. , ... :::.:: : :: ~i,,!:=: ~~b. 
KCO G.neral Electric Co. ... . . .. ... .. . .. . .... Oakland. Calil. 
KCU ~Iorion A. !\tulroDY . . _ . . . .. . . IIoDolclu . Hawaii. Wai..k.i.ki Bf-Bob 
KCW PortlmDd ~! orDiDc Orc"oDi~n . . .. . . ... . . . . . . . .. . . . Portland. Or ... . 
~~J S t. ~Iarli ... CoIl.It. (R.b. B. b ... , tum Ru<b) . . . ..•.. .. . .. . .. . LaCY, W .. b . 

KHQ ~'::8~'ri:;i~ ·~~: ·:·. . ... ·. ·: ·:·:·:·: ·:·:·:·:·: ·:·: ·:·:~S~!~~·~~+ 
~~~ North", •• t JU.dio Service Co. ... . . .... . " ..... . .. . Be .. ttl.: Wa.b : 

~f.~ W~:!eI:'Ii~'o~bee~! ~di~n~~~p\i~eco .. .. .. ..... .... : : .. : .. .. : ... ~O!kJ~~d' 8:m: 
K LX Tribune Publi:,biD« Co. . . .. . .. .. . . . •.. . Oakland: C&l.il. 
KLZ neYnold8 R.$.dio Co. .. . , . . . . .. .• ..• " ... .. .... • DeDver, Colo. 
K!\fJ San JOAQUin Li~ht &. P ower Corv. . .... ... .. .. , ..• . . . Freano. CalH. 
1(1\10 Love Electric Co. _.. .. . , . .. .............• . • T.cotDa. Wasb . 

~~~ ~=re~~~~~i~.~~~~~1 . .. . .. ... --"'-'-." ... ~~ :o!:~e:;. ~:?~: 
KOB !\e~ :\tf'xico Coltelfe ot Agt ieulture Ii: Aleebanic Arts . Stete Collel'e. N . Mez. 
KOP De-troit Poliee Depllrtmf'Dt . . . . . .. . . . . ..... ... . ... .. . Detroit. Mieb . 
KPO H a le 8r~ .. ... .. ... .. . ... ..... . .. . _ .. . ....•. .• ..... 8"D Freocuco. C.Ut. 
KPPC P&.<I!ldrn.a PresbYterian Cbureb .. .. . ............ _ ..... . . P.,.&d~na. Calii. 

~~r' ~d'~I::~:kUc~~ll:;i'-~~:.: :: : .::.:: .. : :. :. :.:': .... :-:.'. :. :.:-:.:. :':-:'{~r~~~~8;ii: 
KSAC 1U~' Q..1. State .~~i~uttural C olle«e .. " • . . • •.. , . . .•..•. Mab.hatton, Kene, 
KSD Post D L,,-pateh (Puhtnr Pub . Co.). ........ . _ .......... ... 8t . LouL9. AiD . 
K SL R~dio S . rvjc. Corp. of Otab .. .. .... . .. .•.... . ... B&l1 Lak. City, Utah 

~+U~ ~ie;t~~=~:~~;r~b ... ::::::::: :::::::::::: : : ~~~~~~~s~~~'. 
~~gr\1 ~tS:tw:iU~i;:~i~~~oflio~~~a . . .. ::: .. .... :.-.- .... ::.- :: .- .- ~;i~~,t.At~~t~I!~ 
KWG Port<>ble Wirel .... ,T el.pbon. Co . . . , . . ........... ... . . . BtocktoD . C&lil. 

~~~. W::[~h~~: 'Ei~ctrl~ '& ~iic. C'o.:·:::: ::::::::::::: :: ~~~~~~~~:'''''Il~~ 
~~'1B ~:fd~'::..rOJ'~~·D~·:.·:::.·. ·:.:. ·.· . :.·.·:.·:. ·. ·:::.·::,·.·.'.·.·.'::.·N~~~l~~~.·~: 
~: ~~fi 6~~:D~[!!:~:~:i1 t.;.~tit~t~ :.· . ·.·: . · .· :.·.·.· .' .· :.· .· .. __ . ·.·.·.·.-:::.·. · . · .~i:c~~ti~o~ro 
~~!~I f."~~"N£~y g~~ ...... J~un>~I..:.: :: :: : '. : ::'.:::: ..... ::. :·:. N.~:~~gN.I~ : 
~,~~~ r=Fo~~iuJv~~~~t~~·.· ........ _._ .•... _ ..•... . :, .. . .-.. : . .... .• .. ... : .. : . . ~~:;::~~a~1~t: 
'W ABB n e rriebu rl' SPort in&:" G oods Co.. . '" . . .•. . ~ ... _ .• . " . BarritlbUlIr. P •. 
\\' ARt BeDJtor RailwoY & Eleetric Co ..... ...... ..... . . . . .... .. . Ranlor. ~te. 

~: !Ik, ~;~~ex:~h~~~~,~~~!~~i~e ~~t"tthdiO EqUip~Dt Co:.-.- :.-.- .'8~iiS:a:~' ~fi~:: 
WAB!,; Ott Radio. IDC.... . . .... . ....• . . . .•• .. . LaCrooee. Wb . 
WABO L.ke A" eJlue Be ptil;c Churcb .... . .. .. , . .. Roc=be~tflr. N . Y . 
WABQ Ha"~rford Colle~e , Radio Club . .. . .... . . •. .... Haverrord. Pe . 

~~=~ ~.i:~r H+~k~nc::o;~~~in~VC~.-. ~ot~~ .. . :: : .-.- .-: .' .-:: : C~~~::~·3.b~~ 
WAB\V Collel:'e o r W ()O§ter . .... ....... . . . • •. ' . . . .. . .. , ... Wooe.ter. Ohio 
WABX H,nry B . J OY ... . . . .. . . .. . ...... "'t. CI.m • .,.. Mich . 
WABY Jobn ~l&"'ldi. Jr. ....... . ... . .......... ..... . .. . . Pbilad.lpbia . P • . 
WABZ Coli!eum Place Baptist Churcb •. . . • .. _ ....• ...• . ..•.. , New Orle.n." . La . 
W ADC AJ1r.n T . Simmon. .. ( A..llen Theatre) . .. . . . ... ..•... ' . ...... . . . Ahon . Ohio 
WAFD Albert B . PMI. I Co. . . . . . . . . .. . . ....• , .. . . .. Port Buron. Micb . 
WAHC - A. B . Grob. &: Co. .. . . . . .. . ... .•........ Richmond Hill. N. Y. 
WA~1D Hubh.rd .. nd Co. . .. .• .. . . .... . . •• .... . . . ... :\li.o.Deapolia. MinD. 
\VRAA Purdue UDiveuity.. . . ' . ... ' . .. _ .. •.. ..... , . \V". LatAYette. Ind. 
'''BAC CleDl30D AJ:rie . CoU~~ . .. • .•• •. .. .... ,. . CleDl30b Collelle. 8. C. 

~,G~~ ~:n~~~:!!! ~:!;t f' p~u~e .. ~::: : ::: ~ ~::'. ' ..... ...... .. ........ ~t.i~~~~~~:.1:: 
" 'RAN Wlrf'Ie!'~ Phooe Corp. .. ....... .............. .. Petenon. N . J . 
WBAO JamlM ~ t illik.an UniversitY . .. . . . . • . .• .. ....... . .. . Decatur. Ill. 
WBAP Wortbam-Cal't<!r PublisbiDl< Co. (S l&r T .l.gram) . .. ... . . Fort Wortb. T.x. 
WBAV Ertlor &, Hopkino Co. . ... ... .... . . ... . .......... Columb .... Obio 
'VBAX John H . 8te~r. Jr .. ............. . ...... ..... .. ... Wilkcoa-BAtTe. Pe. 
WBAV W estern El ectrie Co .. ... . . . ..... . ......... ..... __ ... . 2':ew Vork,N .V. 

~:==~ ~~rn':'n~e~I~.a ...... . : .. . .-__ ....... :': . .. : .:: .. : .... ::::.-.. :.~lp!~~~re~!: ~~i:b : 
'WBRl Grat'e CO ... 4""t1.. .. nt Pr~byteri3.n Church . . ., .•..... . . .... R5ebnaobd. Va. 
WBBM B. Leslie Atta.. .. . . . . .. .... . . ................ . Chic."o. nt. 
WBBN Blak •. A. B.. . . ... .• ..... . .• .. .. • . .......•.•. . Wilml_n, N . C. 
"'BBP P._keY Iligb 8c:hool .. . .. • : . .. ... . ... .•. .. . • ...... •.. PetookeY. Mlcb. 

~~:: ~:~IBl\~~!tc4:~~~b ' '. ~ : '.::: ' :'.:: '. : :::: : .. : .... .. ".:: ..•... .. .• N~:O~!:.·x!: 
"'ABU Jenks "Io~or 8 31u C o. _........ . ... . .. •• . .•.•• • ...• . . ?\Ionmoulh. ru. 
\\"ROV Jobn. .. to""",n Radio C o.. .... . . .... ... . .. , •. ,Joh~towu. Pa . 
" ' SOX nu..f!ner Ju.n..ior Bign ScbooL . . . . . .... . _ . ..•... " . Norfolk . V •. 
WBBY ' V ...... iDl<ton Lil:bl mlantn' Co . ·'B" 1I8th IDI.. . .... . . Ch.rl .. t.on , B. C. 

tt:=~~ ~~~~ '!; ii:~~I:·D·d '-":'- : " ... · . .-:: ... .-.... :::: .... ::.- ... . I~.'?=oio~J~: 
WBOC Buter I.,.uDdrY Co ... ... , . .. . .... . . . .. . . .......... GraDd Rapid.. IIIlcb . 
WBES HI;" E).ctrical Sehool. ....... .... • ....•...••.... Takom. Park Md. 
WBGA JOD .. ' E I.c. &, Radio ~1I1:. Co ........ .•...•.....•..... . . Baltimore Md. 
WBOQ A . H. Creb. &, Co .. l oc. ... . . . . . .• ......... ... . . IUcbmond Hill, N . Y. 
" ' BR PelUl!llylV'Qoin Bt4te PoliCt! . •... ...•. •• ••.••..•.••..•..•.. .. Butler. Pa. 
" ' BRE Baltimore Radio E .. cb~K'e . . .. ... .• .. _ . .••.••.•.....•. 'WUk~8-B.tTe , Pa. 
"'BS O . W . MaY. I nc. . ..... . ..... . ....... ............. .. N .... ark N. J. 
WBT South.rn R.d.io Corp. . . . .. . ............. .......... . . Charlolte, N . C. 
WBZ W .. liD«hoos. E . k ~t. Co.. .. . ...... . ... . .. .. ... . . BpriDw6old. III .... . 
WCAD St, LSW"re Dre tTnh·~ty . " " .•.• .. _ . . .. • •. _ •. .. Canton, N . Y. 
"'CAE K .. uimallD..t- Boer Co. &. n d 1 he P ittsbura:b. Pre~ .... __ •... . pjttaburP. P •. 
WCAC Clyd. R. Rand.lI . .. .. . . ...... .. . . ...••.... N ... Orl.""". La. 
WCAH Entre1.::iD E1eeme Co ... . _ . . . . . . . . ... ...... _ ... _ .. . Columbne. Ohjo 
\\'CAJ S'ebrtu1c& ~~I.YoD tTDi\·ersio-, .. . . . .. _ .. tTnivenlity PLaee. Nebr. 
WCAL St. Ol.f (.011.... . .. . . . . . . ...... . . • Nortbfi.·d . Minn. 
WCAO So.ndrTlll 4: 6 taYtnG-b Co ... ... .. , .•• . _ ~ . .. .. •. . . .Beltimore Md. 
WCAP Ch~apsflk& k Potom& TelepboD~ Co __ .•. _ .•.• . •.•.. Wa.sbin8'lon . D_ C_ 
WCAR .~'&mo Radio E I.etrie Co... . . _ •.••. •... •.• . •. Ssa Antonio. Te~. 
\VCAS W . H. nUD w oMY Indudrial J~titut • .. _" . .. ... .. _ , . ?tin..nf'ePDu..... ?[iDn. 

~~~~ B:l~':,~::~:;c~~:~: .. · .. · ... :·:·:·:· .. · ..... :.: :':.:':':.:':.:.:':':.: .. ': : .... :. ~~~~~:=~t;: 
WCAZ rarth age e.on ..... . .. . .. . . . ... . . ............ ......... . .. . Cartbu •• DI. 
WCBA 0b,.rl~., W. H,..ihaebm . . ..•. , . . ... ... .. , .. , •••.. •.•.•.. • ... Allentown. Pe . 
,,'CBC Ulliv,..",it~ o i Al.iebi.r"all . .. _ ....•••••...••. ... ..• ..... AnD Arbor. ?Iieh. 
WeRD W"i.lhu r C . ' roliy .. ... .. ... ..... .. .. , .•..........•........•. . Zion. m. 
WCBE Ubalt R .dlo Co . .. ... .... . . .....• . •.•..•.. .......... . N ... Orl .. " •. La. 
WCRF P.uI J . MiDer .. .. ...•. ... . . . ...... .. . ...... . . .. .. , ...... Pitt.oburltb.Pa. 
WCBG Howard l'I. WIlli. ",. (Portabl.) ... • •. ... .. • .. . ....... . P ... ca .. oula. Mioo. 
WCBH UnivehitY 01 !\Iiq.. . .... . . . . ...... .... .... , . • •. & • • • ••• Oxford. Miss. 
WCBI ~ieoU. DUl1C.&n &. R lIl'b ... ....... . .... ... .. Bemis. TeDDes..ee 
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292 
254 
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248 
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226 
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252 
224 
245 
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227 
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236 
286 
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275 
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242 
240 
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Developments Toward Non
Oscillating Circuits 

(Continued from page 63) 

which could not be conquered, and he de
pended upon his neutralizing scheme to 
stop such oscillations as might be started 
magnetically. I n short, all attempts up 
to a very recent elate have been toward 
suppressing oscillations after they had 
started rather than pre,,'ent their forma
tion. 

:Magnetic Fields 

A MAGNETIC field is set up a round 
any conductor that carries an elec

tric current, and conversely, an electric 
current is set up in the conductor when 
it is "cut" at right angles by a moving 
magnetic field . This is illustrated b y 
Fig. 3 ,,'here (T l) is an air core solenoid 
coil with an electric current passing 
throu gh the turns of wire wound on the 
tube. l'lagnetic lines of force or t he 
" field" (b) are established by t he cu rren t 
fo r a considerable dist ance a round t he 
coil, and any conductor within the a rea 
embraced by the cun'ed lines will be 
magnetically affect ed. \Yhen carrying 
hi gh frequency radio current s, the effect s 
of the field may be sometines det ect ed 
for several feet from the coil, pa rticu larly 
in the direction of the aXIS (el ) . _\ t each 
end are the magnetic poles marked (X ) 
and (5), which with direct curre nt are 
the "north" and "south" poles. 

Xow let us say that the sOurce of 
current is disconnected from the coil , and 
that some type of current indicat or such 
as a \'oltmeter is connected across the 
ends of the coil as at (V) in dotted lines. 
If a magnetic field or radio wa,'e -front 
(a) now advances and cuts through the 
coil along the axis in the direct ion of (a ) , 
a current will be "induced" in t he coil , 
and the current indicator (\' ) ",ill be 
deflected as long as the magnetic fie ld 
moves in resp'ect to the wire. If (a ) is a 
rapidly OSCIllating radio wave-front , 
then oscillating currents will he induced 
in the coil continuously as long as the 
field continues. 

Kow let us consider the second coil (T2) 
in Fig. 4 which has been set up a t right 
angles to the ' first coil (C1), and in line 
with the magnetic flux (d ) . As the fie ld 
(d) nOw acts along the wires instead of 
at right angles to them, practically nO 
current will be induce(l in the wire of 
(T2). Similarly a radio waye-front (C) 
will induce no current as long as it tra , 'els 
exactly in line with the conductors. In 
practice, however, there will be a little 
induced current for the reason tha t the 
flux travels in cun-ed lines instead of 
along a stright line, and for the reaSOn 
t hat the turns of wire are cun'ed helices 
and not straight. In other words, the 
magnetic flux cannot e,'er be exactly 
pa rallel to the wire, an d there will al ways 
be some component tha t ,,'ill travel at a n 
angle to the wire . 

Fig. 5 sho,,'s the actual conditions very 
clearly " 'hen two coils are placed end to 
e nd or axially in line , so that the magnet ic 
flux from coil (1) cu t s through the length 
of coil (2). T he black dots on Coil (1) 
indicate current carry supply " 'ires, while 
t he open circles on Coil (2) are wires 
carrying induced currents. An arrange
ment of this sort is absolutely impractic
a ble in a radio set . for the flux may tra , 'el 
as far as t,,·o or three feet from Coil (1) 
~nd inrluce currents or cause regeneration 
lfl the circuit of Coil (2). It is also bad 
practice to place a metal plate in this 

field as shown at the left by "Pit." The 
magnetic flux will induce eddy currents 
in the plate and cause other trouble. 

Placing the coils at right angles is of 
great assistance, but does not entirely 
prevent back-coupling in strong fields. 
Besides the magnetic coupling there will 
also be electro-static coupling due to the 
condenser effect between the coils, if 
they a re very close together. With (D ) 
equal to as much as 12 inches, there will 
be a ,'ery perceptable coupling. 

Standard radio frequency practice with 
solenoid type transformers is shown by 
Fig. 6, this arrangement being originally 
de, 'ised by Prof. Hazeltine for use in the 
~ eutrodyne circuit. The transformers 
are mounteel at an angle of 51°_04', a nd 
arc spaced apart by the center to center 
distance (~I) u ntil the adjacent faces 
( ~I) and (n ) of the two coils are sepa
rated by the di sta nce (b) . The lat
ter spacmg prevents electrostatic coup
ling bet ween the two cc ils for the 
coils no longer face each other. T h e 
a ngle chosen is such that the stray 
magnetic flu x induces as little current as 
possible, the curvature of the lines of 
force being nearly parallel to the turns 
of wire under these conditions. However, 
there " ' ill a lways be some coupl ing as 
indicated by the curved flux lines. It 
can't be avoided as long as there is an 
external field. 

The Ci reloid Field 
A. T LAST we are at the point where 
~ we can appreciate _ the a rlvantages 

of the circloid transformer coil , the coil 
without an external field. A pair of 
sectional views of thi s coil a re shown in 
Fig. 7 which will explain the path of the 
flux and the 10'" leakage coefficient and 
also its indifference to stray fields from 
othe r coils or from random aerial action. 
In effect, this is simply an ordinary sole
noid bent around a circle having a dia
meter (F ) , the coil dia meter being (d ) 
and the external diameter (D) . Each 
round, black dot represents a wire in 
section as at ( \V). The wires, of course, 
are spaced farther apa rt on t he outer 
circumference than around (D) so that 
the inner circle appears almost like a 
solid black line. 

Inside the coil will he seen the arrows 
indicating the path of t he magnetic flu x 
which in all cases faith fully fo llows the 
outline of the wire strands. The flux of 
one wire tends to start out tangentially 
to the circle along a st raight line , but is 
pulled back into place by the influence 
of the next turn so that the main portion 
of the flux is within the conductor area. 
There is no end and h ence nO de finite 
polarity is indicated a t a ny point that 
would induce external Il'akage . 

Now let the arrow (a) at the left o f the 
figure represent a stray field or t he wa,'e
front fro m a local broadcastin g sta ti on 
t ravelling toward the coil. .\s such a 
wa, 'e embraces t he en ti re coil , it will 
induce nO current for the turns in t he 
upper- half rull in the opposite direction 
to those in the lower half, and therefore 
all induced charges oppose each other so 
that no current can flow. In other 
words, we will suffer nO interference from 
the coil considered as an aerial. Taking 
the right hand view, we see that the 
advancing wave-front (C) moving at 

(Turn to page 67) 
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OLD MAN STATIC 
"KILLED" ATLAST 

Statichoke Has Startled the Radio 

World- Insures Clear. Long Dis

tance. Summer Reception. 

The long promised invent ion wh ich insures clear 
long distance. "summer rad.o" without the agony 
of static. has Just been announced. Radio experts 
and fans who have tested this new imported inven
tion pronounce it marvelous. Awarded Certificate 
of Merit by Radio News of Canada. 

In addition to reducing static to a minimum. the 
Statichoke increases the volume as we ll as clarity 
of d,stant reception. sharpens the selectivity of 
tuning in. e1immates that harshness of the tubes so 
noticeable on local loud speaker reception and acts 
as a safety lightning arrc:;ter. 

The Statichoke somewhat resembles a small 
transformer. and by a system of coils it a!lows only 
the corrcct current value to enter the set. choking 
out other hIgh current variation from the ae rial. 
which is passed off throguh a ~econdary ground 
COIU1C(;t lon . 

So confident are the American distributors . hat 
Statichoke will give you clear long distance summor 
reception that they have set aside H .OOO units for 
initial distribution direct to the radio fans. at a 
special price of only $2.50 each. 

(( interested wri te today to Rad ro D_pt.. Im
p~ria l LaboratOries. 9575 Coca Cola Bldg .. Kansas 
C,ty. Mo .. and the Statichoke wi ll be sent you tw 
Insured mail. Write today as this is a special offer 
and may not appear again. 

III 
TOA 

L 
DING 

" Audel's Handy Book of Electricity. Price $4. 
A quick simplified ready reference. y,ivimtcom
pleteinstructionand insideinfonnalion . 1Iu.nC~' 
to use. Easy to underStand. For Engineers. 
Professional Electricians, Students and all in
teres ted in Electricity. A reliable authorityand 
a bandy helper for e\'ery electrical worker. 

INFORMATION 
TIt. 1040 palluancl2600 diagreJtt •• giveac. 
curate. up·to·date and complete infonnatJoll 
on-Rules and Laws, RADIO. Storage Batter
II'S. WIRING DIAGRAMS. Power and House 
Wiring, Automatic 'Phon,,!!. Auto "mit ion. 
Motor Troubles ARMATURE WINDING. 
Cable Splidng, Elevators and Cran~. Sign 
F1asht'nl, Transformers, Practical Mana/re. 
rnent. Modem Applications-READY REFER· 
ENCEon everye lectricalsubject. Pocket Stu. 
handsomt'ly bound in flexible Red LEATHER. 
Easy Tenns. Sbipped for Free Examination. 
No obligation to bu y unless satisl1ed. 
_ .. ___ ~ __ caa_~ ______ _ 

li
The Audel Co,E'S W. 23 St, New Yo,"" 
Plena. send m. Audel's Hand,. lIook of 

, . ' \ Practical EJeetrleit,. for freD exam,nn-
. tr~n. It snti9fll.ctory. I will send too 

I • i ~.17 days, then $1 mODthly UDtiI h is 

Name .................................... . .. .. . 
Address .. .. . . . ............. .. .. .. . . . .. .... . . . 
Occupation ....... ..... . . ... ..... ...... . .. .. .. . . 
Employed by . . . .. . . . . . .. . . .. . . .. . . . . . . 6T:l02 
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WCBJ 
WCBL 
WCBM 
WCBN 
WCqQ 
WCBR 
WCBT 
WCBU 
WCBX 
WCBY 
\vCBZ 
weco 
WCEE 
WC K 
wcx 
WI}AE 
WOAF 
WOAC 
WOAH 
WOAR 
WOAY 
WOBA 
WOBB 
WOBC 
WOBO 
WOBE 
\\'OBF 
WOBH 
WOBJ 
WOBK 
WOBL 
WOBN 
WOBO 
WOBP 
WOBQ 
\\'OBR 
WOBS 
\\'OBT 
WOBV 
WOBW 
WOBX 
WOBY 
wOBZ 
WOM 
W DOO 
W OWF 
WOZ 
WEAA 
WEAF 
WEAH 
WEAl 
WEAl 
WEAM 
WEAN 
WEAO 
WEAP 
WEAR 
\\ 'EAU 
WEAY 
WEB 
WEBA 
WEBC 
WEBO 
WEBE 
WEBH 
WEBJ 
WEBM 
WEB P 
WEBT 
WEBW 
W EB Y 
wEEI 
WEMC 
WENR 
WEW 
\\'FAA 
wFAM 
WFAV 
\\'FBB 
WFBC 
WFBD 
WFBE 
WFBC 
WFBH 
WFBJ 
WFBQ 
WFBR 
WFBT 
WFBW 
WFBY 
WFBZ 
wFI 
WFKB 
WFUV 
WFUW 
WCAl 

~~g~~ 
W CBB 
WCBC 
WCBF 
WCBC 
WCBH 
WC BI 
WCBK 
WCBM 
WCBN 
WCBO 
WCBL 
WCBQ 
WCBR 
WCBS 
WCBT 
WCBW 
WCBX 
WCBY 
wm 
WCN 
\vC R 
WCY 
WHA 
WH.\D 
WHAC 
WHAH 
WHAM 
WHAP 
WHAR 
WHAS 
WHAV 
WHAZ 
WHB 
WHBA 
WHBB 
WHBC 
WHBD 
WHBF 
WHBC 
WIIBH 
WHBI 
WHBJ 
WHBK 
WHBL 
WHBM 
WHBN 
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J. C . ~I&~ . ..... . .....•.. .. ......... ...•......... .. Jennirl.c!! . ~u.UillD.1l 
Northern Radio Mle. Co .. ......... .... , ..... .. .... . . .. , .. HoultoD, Mo. 
Cblltles S"'3f!C .... ..•.. ...•.. .. . ..•. ....•... .• ... . • . • _ . Baitimon:t, ~Id. 
JamM P . BoIAOd ..... . ........ .. ...... ... ..... Ft. B~Di . BnnUooD. . JDd. 

g;}l ~~1%i~~::~~~t~ : :ri~~; .:.:.:.:,:.:. :.:.:.:.:. :. :.:. :.:.:. :.:. :. :6~~::~~::~1: 
Mneld W' ... ~I""" Supply Co .. . ...... ... . . .. ........ .. ..... Arnold. I·a. 

~Fo~:J)E~t~:~as~o~~~~~.~~_ .~~~~k ... !:::.' .- : ,' :' :Buck' ~i:·F~iI~T-p!: 
~:~rb:.!~~~~diC!~~~·. ~.o~ ... : .. : ~:', : ~ ~',: :',', :"',', '_i~~i~:!~b~j'~~: 
CharI ... E, Erbotein. "UI" ali.,.; . . ............. .. . .... . near Elgin, III . 
StU::·Bacr--Fuller D . O. Co. . . . .. . . . . . .. , . . .. . .. , . . . .... St. Louis, ?tlo. 
Free Pre.,,~ . . . . ..•.. , ... . " . .... . .. . .... .... . .. .. ... .. Detroit. ~! ich . 
Tamps U :ulY TiDl~. . ... . . . . . ... ..... . .. .. ... . .. . .. . .... . T a mpa. Fh. 
K~~ City Star . . .. . . . . ..... . .. . . ...... . . . . . . I~a~M City. "10. 
J . Laurence !'tl.'\ rtlD .. .. . . .... . . . .. ..... . .. .. .. . . . .. . . .. ~rillo, Tel:. 
T rillit:f Methodist Churcb (SOutbl. ... ........ .... ... . EI P,., o. Tn. 
Lit B roth .... . . . , ..... . . , ........ , .. .. :.. .. .... .. . . . . Pbilad.lphia, P • . 
Rl\cfio EQ,uipmcDt Corp .. . .. , ..... .. ... • .. . .... . • . . .• , . . Fn.r~o. N . D ak. 
"'.dRay ....... . , ...... ...... . . .. ... ..... ......... ..... Columhu. •. C • . 
A. H . "~aite &. Co .. Inc .. .. . ... . •.. . . . .•.. . .. •. . •. . . •... . T l1untoD , Ptl a.s.s. 
Eirk. J obnsoD. &: Co .... _. . . . . . • . . . . . . . . •.. . . ... . .... . l.:ulC3.Stt! r, P a. 
Herman Edwin BlU'D.!I .. .. . . . • . . . .. .. . . . . .... ...... 1-l::t.rt.i.DBburg, W. Va. 
Gilbam·Schoen Elcc. Co .. ..... .. , .... . ' .• .. .•. .... . , .•. . ' . ' Atlantic. Ga. 

~~b.j.~S~be;'~il~ : : ::: : : : .. :: :::: .. ~ ~:: .. :~: ' ::~ :'.:: : ·,~~cc;~~.· ,,?~~ 
Ricbnrd30n "·~.yl&nd E lectric: Corp . . . . ................. .• . . Roaaoke. Va. 
M. F . B rat .... . .... . .. .. ..... , ... .. .... .. . .. CI.,·.(and. Obio 

~:iri~Y~h:f& )~:~:~.6', : : .:.'. . ....... , .... ' ....... ' ... ~t.e.~.~~~~~: ~~~: 
Rollins College Inc.. ... . . . ..... . ...• . .... .... . Winter P nrk: . flA. 
Superior S tate 1\~orma1 echool . . . . , •. . • ••.•••. . .•.• .•• . 8 u,,perior. Wi!. 
MorlOD Rado S Upply Co. . . . . , . . . ...... .... . Sill.m, N. J . 
T~mODt T emp.e Baptist Church . . .. .•..•.... . BostoJl. :MBS$ . 
S. M. K . Radio Corp... .... " ....... ... .. .. . . . D .,""D. Ohio 
TaYlor Book Store .... .. . ... . . . .. . . . . • . . . Battle"bur2', lo.liss. 
The Struod Th~at.te •.. , . . . .• .. . . .. . . • •• ... Fort 'W&1yneo, I nd. 
The Radio DeCl . . . .•. •• . . .. . . . .. .... . . . , •. •... . .. . . . . ColumhliA. Tenn. 
a,to Baur . . . . .. . ... , . . • . .. ..... ..,. .... .. . . . .. .. . New York. N. Y. 
~ortb Sbore CODrr~-&' .. tionnJ Churda . . •.. , •.• . , . • . ..... ChicA&'o. 111 . 
Roy SMUt. . City R:ill .. .. .. ............ . KirutstowD, N . Y. 
Ch urch of the Covenant . . .•. . . . .•....•...•. . .. Wa. ... hin~t.oo. D. C, 
Cho.tt8.DOO~!l R Adio Co .• Ioc . • . ,.. . .•. . •..•.. • •• . Cbatta.nocea. Tean.. 
Dutoc W il c:ox F liDt. I DC .. . .. . . . ........ . ......... . .. . CrandOn. n . l. 
J. L I1ush .. .... . ....... . . ... Tu.«ola, ru. 
F . D . F:ill&iD .... . ... .. ..... .................. . .. . Flint. M ich . 
Amerieao Tele-pbone k T«!lel:l'tlphCo. .... . . . . • . .••.. New-York. N.Y. 

~~:!~ ~~~r!i~Y:~~~~ ". ~ ~. .: ~. . ... ...... ~'.. .:: . .- .. ,. ~~IC:b'!:~"~~y: 
University 01 South Dakob. . . , ' " . . . . . .. V.rmlUOD. S. Da k. 
Boro","" or North P laiDfield CWo CibooD Buttfi.ldl. . North f'l o.infiold. N, J . 

~i~ar~ta;o·Uni~~:~iw·:::.' __ '-.· ... ' .. ' . .-.-.':.' .:: · .~~~~~b~.~hl~ 
:-'10 bile Radio C o .. .. .. . _ . .. . . ...... .. ...... .. . ... .. M obit • . AI3. 
GoodJ.·ear Tire and Rubber Co... " . . CJev~lD.nd.ObJo 
D avid8o., Bro .. . Co.. . . ' .. . .8ious-CilY. l o'IV8. 
JrisTbc:l.tre (Will HOrowitz, J .. .> . . ••.. .. . Honston.T e:u..'\ 
B~D ... oodCo .... ... . .... ... .. , . . ' ... . 8LLoui .. . P-I o . 
EI<etTic Shop . . . . . .. . ...... IliI:blaAd Park, N . 1 . 
'W :d tcrCecil BridJ:~ ..... ... . . • Superior, \-n,.. 
EIf'(:t.rie3.l Equipment aud S.rv1('e Co. . . And@f'Soo. I Od. 
Roy W . "'. Iker . ... . , . . . . .. . . . ' .Cam brid"e. Ohio 
Edt:Il!'1':1t f!: r Br ach Hotd.Cbie::utO Evenirv:: P ().'\ t Bta tion .. .. . . Cbicn.e-o.JlI. 
Third Avenue RJUh,"f\Y Co . . .. . Nev;' York. N . Y . 
Radlo Corporation of A.m.eriea .... . .... Portable 
E . B.Pedieord . ..... . , .. . . . ... .. . ... .... , N.warl.,.",. La, 
T h. D,,'''''D C ooP. I Dd ... trW High School. .. . , . . DaYton . Ohio 
B r-loit C oll.srEi .••.•• , ••.• ..••••••.. ' • '" ••.•.. . . Beloit " .t.. . 
R oh.n RadioCo.. ...... .. .. .. .. ..... . Ro.IIDd,I • • lII"' .... . 
T be Edison Eleotrie nJumiDalinl: C o.. . . .. BO'<ton. 1\1 ... "" 

Ati:.~Dleri~~ 'fu,'dio ' C'~rno('a tioD " B~':":~H'=-·~!~t 
St . Louis UniveMlitY. . St. Louis. 1-10. 
Dnll .. , ~ ...... '" Dan.... JO"""" . ..... . . . 0.11,... T ••. 
Tim"" Pub1J..hi"g Co.. .. .. ..• ... . . . . . . . .. .St. Cloud. M inD. 
trDiT'ersitl' of N'cbraslu. D ep!lrtmeot o r ElectriC'll EngW~ering, Uncoln . Ne br. 
E ureka Colle:;e . . . . .. ... . . . . . . .. .. .. .' . .. . Eureka. DL 
Firs t BO-pit i .. , CbUTCh . .. . ., . 'Kaomlle. T e-oo. 
CethsemlUt. Baptist Church . . . . . . •. . Pbibde.lphia, P3.. 
J ohn Va .. D. \\ a Ue . .. .. , . ..• . .. ,....... .. . .. SeYDlOur, I Dd. 
The " 'm. F. C Bb). Co . .. . , •... . . Altoooa. Pa. 
Concoune R s dioCoporatioo . . ••. . Xe ... York, N. Y. 
S t j ohn's tru1Y~J"Sity. ........ .. . • . CoUe!!f!'ril1e, h liDlll. 
"'''''De R "dlo C o . . , ... . , .. .. _.. . . . Raleil:b, N. C . 
F il'" I nf. Md. Not" Cunrd. 5tb R"". Armory . B:..Itimo ..... lIId . 
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The Latest in Binocular Coils tus. The same line of reasoning holds true 
for any method where the faces of t he coils must 
be at ,. certain angle with respect to one another 
in order that electromagnetic induction shall 
be reduced . 

(COlltimled from pagr 65) 
right angles to the plane of the coil can
not generate a current, as opposing Cur
rents will ue generated on the near ann 
far sides of the conductors. N o matter 
in which ~ir~tion a stray field may strike 
the cOIl, It IS wholly unahle to induce a 
troublesome current. . 

In Fig. 8 are shown two of the coils 
1I10unten side by side with the center-to
center distance (:\1). By experiment it 
has been shown that the faces of the coil 
can be spaced so that (L) is from yf' to 
~" without trouble from feed-back . 

Here (b) represents the extreme of 
field as before, and the heavy arrows 
show the COUrse of the magnetic flux. 
I n the center is the disc which supports the 
coil and the connection posts, and at the 
hottom is the floor bracket used for base 
mounting. This bracket can also he 
used for mounting the coil on the back 
of a variable condenser , when such COn
struction is desired. The connections 
are plainly marked and the transformer 
c~n be hooked up in any circuit just as 
WIth ·a n y other air core transformer for 
straight R. F. amplification, reflexing or 
as a tuning coil. A .00035 condenser is 
recommended for the broadcasting range 
of wavelengths. 

The Binocular Coil 
By P . D. Lowell. Research Engineer, A. H. Gr_be 

&Co. 

I N DESIG~IXG and (>onstructing a radio 
frequent':)' amplifier ha ving a plurality of 

tuned stages. it is ('xtrem('ly important that 
a ll electro-magnetic induction he tween the 
coils of the tuned stages shall be elimina t l'd; 
otherwise a feeding back of {'nerl!}' will occur. 
thercby causing violent os"iIlations in the 
whole amplifier circuit. These ool'iIIalions 
are of course "ery obie.·tionahle :md an ampli
fier is entirely useless in this conclition. 

It has been customary heretofore, in order 
to reduce the magnetic induction between 
stagcs. to mount the inducta nce coils in such a 
po~it ion that t.heir axes are at a. 900 a ngle with 
respect to Ollf' 'liiother. This methon is fairlY 
satisfactory, llroyidl'd that they are really 
positioned at exa(>tly the 90° angle. It is very 
clear, however, that this would be a difficult 
practice to follow, inasmuch as the slightest 
"ariation from the 90° angle will muse insta
bility in the operation of the rcceh'ing a ppal'S-

Our lahoratory has produt"e<i a new form of 
inductance unit ,,'hich is eompos('d of two 
solenoida l roils mounted closely tugether with 
their axes I.arallel and with the two windings 
connected in such a manner that their electro
m a,:tlletie ficlds a re opposing each other. 

This means tha t as soon as one coil of the 
unit start·s to radia te a m agnetic field , the 
other coil of the unit at the !<ame time radia tes 
a magnetic field of equal intensity but of 0I'Po
site di rection, and the two fielus immediately 
counter-balance each otl,er and the rcsultinl!; 
field becomcs zero. 

The grcat advantages ill the use of such 
inducta.nee units in the tuned stages of an 
amplifier a re yery apJrarent. The untis may 
be mounted at quite a veriety of I.ositions 
with respect to one another and thcir posi
tionilll!; docs not need to be as a ccura t.e a.s 
,,'ith t.he usua l form of inductance coils. 

In a recci\'er comprising a number of tuned 
stages. maximum o\'erall selectidty is obtained 
only when the energ)' from the a('rial mu~t pass 
through each tuned stage heforc re.!l.ehing the 
detector. Quite frequently it is found that a 
receiving ""t which is amply 8electi\'e for 
m oderatt'ly distant stations. sets up no tuning 
barrier for powerful nearby station.:<. The 
fault usually lies in the cylindric~1 coils which , 
because of their external field, pick up the 
i nterfcring sil,,'nal di rectly in the detector a nd 
intermediat.e stages. T he filtcnng effect of 
the tuned stages is thus greatly reduced and 
the undesirablest.ationallowed to come throua:h. 

This phl'nomenoll is entirely eliminatca 
when hinoeular coils Ilre us,,,l, bceausc 
the inherent sclectiyity of eM!. tunc<i stage is 
maintailled even when the set is oI.crated 
close to a powerful broadcasting station. 

The followillg is an t'xplanation of the schem
a tic diagram, Fig. 9. 

" A" and " B" arc two similar coi:s connected 
in seties or parallel in §uch a mallnl'r th:\t their 
electromagnetic field are opJ)osin~ each other. 

Wnen a source of elect romagnetic field is 
radiated from an exterior source such as ('oil 
"C," we ~n assume t hat E. M. F. of X + 2 
units n l.luc is induced in coil " .. \." and an E. 
M. F. of - 2 units is induced in coil "0". 
Therefore ".\ " and " B" being OOllllected in 
the proper m anner, the X + 2 ull.tsalld the -~ 
units will counter-balance one another and 
the resulting E . 1\1. F . across the terminals of 
the whole inductance will be xem. 

The Radio Age Annual for 1924! 
ONLY A FEW LEFT AT SOc EACH 
If you have not bought your copy of the famous 

RADIO AGE ANNUAL for 1924, you may get one 
at a special price of 50 cents by filling in the coupon 
below and sending it with stamps, money order or 
drQft, at once. The supply is nearly exhausted, and 
no more will be printed, sO ACT NOW! 

1924 ANNUAL COUPON 
Radio Age, Inc., 

500 N. Dearborn St., 
Chicago, Ill. 

Gentlemen : . Please: find enclosed 50 cents, for which you may send me a 
copy of the RADIO AGE ANNUAL for 19 24, in accordance with your special 
price offer for April. 

N ame. _____ ........... ........ ................. ........ ............. ... .......... _.... . ..... . _ ...... .. .. ....... . 

Address._ ..... . ..... . . _ ............ ......... ... ................................. ............... .... . _ . ... ................. . 

City._ ........... .......... .. _ .................. _ ....... _.................. .State. ____ ._ ............... ..... ...... .. 
f,25 

¥- Tested and A""roved bll R ADIO AGE ¥-

Th e 11Iaguzille oj /he lIour 67 

iht'DAVEN 
RESISTANCE COUPLED 

AMPLIFIER KIT 

Tho1!C who huilJ th!'ir OWlI can 
easily achieve p"r~ect repro
duction. ThNe's nothing to 
equal Hesist ance Coupling. The 

DAVEN A~fPLIFIER 
KIT 

COmes with fun inst ructio ns for 
assembly. Easy to build- - df.cient 
in opl'ration. (Without sockets a nd 
condensers . ) 

S l1PpJu' d in otrt.bor 3 01'" 4 s taCH. 
Sold E.".rYl\'herc. 

A.k y ou r dll:ller tor the ' 'RESISTO R 
l\I.\ N'UAL: t It's full 01 iufa rm:lt ioD 
On R~'lSu.nce Coul>lin~. P rice 2!kl . 

Postpa id 35c. 

DAVE~ RADIO CORP. 
··Resistor Specialists" 

Newark, New Jersey 

7he Famous 'Truly Portable 

'll'JELMACO P-1 Receiver 
Four Tubes Do the Work of Se'I'en 

The p~r of J)OrtabJe, in size, wetgbt, eUi!! of tuninR', 
8l'lectiv1ty. dif'tanec . volume. workm.aD8hipand price. 
Aerial. toad speaker and batteMes self contfunro. 

~3.~J~teRe~~i~.~o:::.i; IIIJ~ b~tte:le.: $125.00 
p.1. Kit Sayee You Money I 

Oaroffn of the TelmBoo P-} Reo_iv.rlD kitfonn ba~ 

:8e~:'~bb:~:bbu,.!I1~~ifn~i:drnt~o~~~,b~8riO~':~7 ea~~ 
~~.;~~r:~r~' ~d ill.tl8tr~ud.lns~oti~D.9. $80.00 
Ask 10ur d. a1er Or write os. Descriptive tolder ere<!. 

<J{tJdio <[);y;.ion: 

Telephone Maintenance Co. 
zo So. Wells St. Dept. C Chicago. III. 

~~ 
~"I;r'l <J{"dio culu.;ye/y ~ e.tablished 1918 

FLINT A. F. TRAN 
For Guara nteed Res ults. ~ 

$3 so For Thi s Transformer 
~ Will A ssure Posi tive 

P"rformiince For All Hookup". 
(.If your d eal"r c:>nnot 

su?;>ly, order direct. 

FLINT RADIO CO. 
1874 Wit, or A .... 
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AIl.Dto....,. CoD Puhli..hiDc Co . ... .. . .. . . .. ........ . .. .... . Alleow_n. Pa. 229 
BeveDtb naY Adventi.-tt Church . • . . •• .• ..•• . •• .• ..•..••. New York. N. Y. 263 
DoUCbt)" &: 'Velch Eledrica.l C o • . ••• .••. • • .••.•. . • •.••.• . Fall River, }..tass. 2s.. 
Camp Mari.llfold ............. ................ ........ Cbesham. N. B. 229 
C . ,\". V ick Radio CODStruetioD Co . .. . __ . . . .• . . ... . ... _ . .. . HowtoD, Te:l. 360 
In-m. A\l!ItiD <Port Cbfltlter Chamber of CamDle~e) .• • Port Chester, N . Y. 233 
Ch&s. Elertric ShOP. • . . ..•. • • . . . . . . . . . . .. • . . . .. . ...... . PomeroY, Obio 258 
Atlaou Journal. ...... ....... ... ... : .. '" .. , ............. . A.lsbU. Ca. 428 
'\" orld'~ S tar KDittia&' Co ...... . ..... .. . ............•.• B!lY Cit y. hlicb. 261 

' J. aod !II. Elee. Co .. ........................... . ........ . . Utica. N . Y . 27l 
SlleIU;'er A musernent Co. and t..fsbon BIAllcbe Co •••.•••• New Orl c&rull , L.a. . 319 
Sbattut'k Pt.f UBic: Hou,se .....•........•. .••••. .••.••.•••.. OW03.9o. It-fi c:h . 240 
School of Encinecrmg . .. ......•..... . ..... ... .. .•..•..• ]l.fUwaukee. 'Vis. 246 
Hatdem S~les a.nd S ('mc:o . ...... .. •............. ..... .... Broadla..ocb. Ill. 2JJ 
State Ullivarsi tyo( Iowa ....•..........•........• .... .. Iowa City. Iowa .98 
Fall Rj,,.er Daily Herald Puhl i.~ial' Co ......... . ........ . . F a ll River, !\I I)..\.'I. 248 
Penn Trallic Co .. ........... . . ........................ Job ... to'"" P a. 360 
Louis;J. Ga llo . ....... ' ..•.. ... . .... , ......••......•... New Orlean.! . La. 242 
Toledo Radio & E lectr it' Co . ..•. ...... ...•. ......•.• ,; ••• .. Toledo. Ohio 252 
Cambridge Radio. '" Electric Co . • '" ..... •.••••• .•..••..• • Co",brid" .. IU. 242 

WTAQ 
WTAR 
WTAS 
WTAT 
WTAU 
WTAW 
WTAX 
WTAY 
WTAZ 
WTHS 
WTG 
WTIC 
WTX 
WWAD 
WWAE 
WWI 
WWJ 
WWL 
WWOA 

The Magazine of the Hour 

t..l!o~:n E?:"~~OCD &'~.~' .. : ....... '::. '::. '::. ':.'. '.': :::: ::. ':::. ·:::3:;:u.,:W:: 
~cti:~~ :'~c~ri~'Th~~~ii'';'; 'C';::::::: ::::::::::(;';'~bi") ' ii';'~M~ 
RUegg Battery" Elet'trit' Co . . ... ...... .... ..• •• • •.•• . .• . Tet'nln3'eb., Nebr. 
A£rit'ultural" Pt.fet'banit'al College of Te~a.s . . .... . . .. College Station. Tex. 
Williauu Hardware Co . ... . . . . .. .. . .. . ... .. • .. • . .• .. • . . .. . Streator. IU. 
03.11: Loave! BroadCMtng Station . .... ' .....•.•• ..•... ... .. • Oak Park. Ill. 
Tho ..... J. McCuire ...... . ..... ................ .... Lambe~viUe. N. J . 
FliM Senior B.igb School. .. .. . ................ ......... .. Flint. Mich. 
K su"tU ~tAte Avlc:ultural (;01leg8 . •..•.•...•..•... . .. . Pt.fanhattan. Kana. 

iI.~ac~ls~'aII~:~~~c.e. ~~':.-.- : :.-:.-:: .-:.-.-::.-.-:.- .. .-.-.-:: .- : .-: .-~~~~~~~ru: 
Wril:bt &: Wrigbt (Inc.) . .. ... . ..................... . ... Pbiladelpbia. Pa. 
The Alamo Ball Room . ... • . • •. .•..........•..•...• .. . . . . ..• . Joliet. m. 
Ford "'fotor Co. ... ...... ..... .... . ..•.••.. . . • ... • .. . Dearhoru. Pt.fieb . 
Detroit N~wl (Evonina' Newa ."-"D.) .. ••.•.• •••. . .• ... . Detroit, Micb. 
Loyola Univenity . .. , .... •..•.. . . ...•..••.•• ..•.••. N.w OrreaDe. La. 
1.fichigaD College of 1.finea • • . • • • •...•.•..••.•..• ..... .• Houcbton. Pt.ficb. 

Canadian Stations 
CalgStY nerald ................... .... . _ ............ .. Ca.lcatY. Alherta 
Star Puh. de PrU, Co . ........ ......... ..... ... ....... . T oroDto. Ontario 
Marconi Wirel~ T.leg. Co. Canada . •....... .•. .••. •. ' .. Pt.foDtreal . Quebeo 
Abit ihi P01\"e r &. PngeT Co . . . • .. . " ......•.... •.•• • , . . IrOQuois Falla . ant. 
La C ie de L·E"'ent'meot . . . , . .. ••. . •• • •.•.... ~ •. , .... .. . Quebec, Quebf'c 
Itadio 8upgly C o . ..... ... .. ...•...... . ••. • •....... Edmonton. Alb.rta 
W. W. CraD' Radio (LtdJ .............. ...... ........ . CalgatY . Alberta 
Radio Specialtiu ( Ltd.). ..•...•........•. ..•. .••••..• Vancouver. B. C. 
LauTentide Air Semett ••.... " •. , ..... , . ..•..•• ..•.••... Sudhury. Onto 
VictoriD C itY" T emple •.............••..... . ..•• . ••. ••. . Victoria. B. C . 
The J ack E lliott lladio Limited .......•..•. . •• •. .• ... • .. . Hamilt.on. Oot. 
The n ad io Shop .. ... . , .....................•. . • •.• • : .. . Londoo. ODt. 
SParks Co ................... '" ......... .............. Nanaimo . ~ . C. 
l1 ol1rY Birk..'i &. SOI1a ••...•.. .•.• •.•..•....... ....•. .•. . . C&lcaf)'. AJtA. 
C bs",. GUY Hua.ter . . ...•...•...••.... M I Adelaide 8t .• Load on. On ll: . 
The Electric Shop ( Ltd.) ..•.• •.•... •.....• ..• .. 8 ukatoob. 8 a.ek.a.tchew5n 
Queens UaJ'·ersity .. .. . , .•..• ..• .•.....•.. .•. .. . , .. .. KinClI toD, Ontario 
UDiversity of MontreaL ...•.•......•....•.. •. ..•... . :MoDtTe&l. Quebec 
' Ye.!tmin"ter Trust Co . ............•........... New We.stminater, B . C . 
Vietor ,,'entworth Odlum . .••• ..•.• ..•.•.• .••. . •. ..•. Va n(:ouver. B. C. 
Radio Enl1:ineera . ••. _ ..•. _ ••.•.•. , ..• _, • • .• .... . fiaJ itaJ:. :-':0.1\ Scotia 
Alhe-rt3.o Puhlioth in i Co .• ........ • •••....•.. .. ..•.•. . . • CaJ&'ary. AJberta 
l\fMCOQi COmpI:lDy . ........• , .. " .•..•.•• • .• •• • •••••• .. . . ToroDto.ODt . 
C",nadian WirelMo! 4- Elec. Co . ....• , •.... , .•. , ..• ••••• . , Quebec. Quebec 
"'e~tel'Q CIlUAW' Radio SUD. ( LtdJ . . __ ••• , •.. , .. , •.. , .. , Vlctor1.a. B . C . 
VanCo\lve-r l\IeJ"chanu EJ:cb.o.n&'e .•.•..••.••.•.•••• ••••. Vancouver. B. C . 
RU.,., '" McCormack ... . ............................. CAlgAtY. Albe_ 
Tho lIamiTtoD SD&Ctntor. ............................ ... BamUton. O a t . 
~·oTtborn El~ctria Co •.. .. ... ..... , .• " ....•.. , . •..• ••.• Toronto . Ollt. 
Toront o fu dio R MflArcb . •••.•.••.••.•• .••.. . . •.•• •• •••• ToroDto. Onto 
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CHXC 
CHYC 
CJBC 
CJCA 
CJGC 
CJCO 
CJCE 
CJCF 
CJCI 
CJCK 
CJCM 
CJCN 
CJSC 
CKAC 
CKCO 
CKCE 
CKCK 
CKCO 
CKCX 
CKLC 
C KOC 
CN RA 
CN RC 
CNRE 
CNR M 
CNRO 
CNR R 
CNRS 
CN RT 
CNRW 

J. n. Bootb . .... .. ...... ............ .......... . .. .... .. . Ottawa. ODt. 
Northern Electric Co . .. .. , • . . . .....•..•... , ..•. ....•. !l.Iontre.aI, Quebeo 
Jarvis B8Dtu t Church .. . •.....•. .••. .. .....•. ... . •... ... Toronto. ant. 
EdmoDton JourQal. ., ..... ..•..•• . .•••..•...• .. .• . . . EdmoDton, Alberta 

¥b~~~o~rCo~r~ .~~: . ~~:: ::::::: :',::::: :::::: :: : :::: : Tt:~~~~' g~:: 
Sorot~Sb&w Radio C o . . ... .......•. .... .... .. . .. . . . . V!UlCOUveT. B. C 
Th. NeWill Record . •..•.........•..•....... . • ... •... . . JGtcbener. ant. 
Afaritime Radio C o rp . ..... • _ ..•..... . ....... . 8t. ;John, N'etr BrulUlwic:k 
lladio Corp. ot CalgatY . . . .. . .... .. ...... . . ..... . .. ColtrarY. Alta. 
J. L . Phillipe .... . .. .... .................. . .... . . .. . Moo. Joli . Quebeo 
8 imon" Agnew a: Co . .... ..•..••..••.•........... . . .. .... ToroDto.. ODt. 
EVflrUnR' Tel~al!l . •..•.........•........•...• .. , .... . . Toronto. ODt. 
La P J1!:S.'Je- Puh. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .l'l ontre3.1. Queheo 
Vancouver DJUly Pro'riD ce .... . . . •.. .. •.•....... . .... . ' Vnncou'Vt'r. B . C. 
C anadian I ndtlDeDd . T elephone Co ...• ..... ' ...... , . . .. . . . Toronto, ant. 
Leeder Pub . C o. . .... . . ..•......•.•...•......• flOClDll. 8D1'katchew.n 
Ot~ .. a Radio ~ociation •..•..•.........•••.•... . .• ... . . l ttaWA. ant. 
P . Bur1l!t & Co . . . .. .... .......• .. ...•...•..•.••....• . . Calgary. Alberta. 
' Yilki03on Electric Company . .•...••.. . .. , •... .. ..•.. .. Cl\.lca"Y. Alberta 
"'''entwort h Radio 8 UDDl1-' Co. . . ................... .. . Jlamiltoll. Ont. 
CaDadlan Natio na l Railway~ .•.. , .. .... " .. . , .• , . •• , ., •• . ~IoDcton. ro;. B. 
Canadian NatioDal Raih,.-aYl' . ... . . . . . • • •.. ... •. ••• , • •. Call'ary. CODad .. 

g:::~: ~:~~:=: ~t::!::: :::.-.':::::.-::.':.':::::.'::: :: ~f'!::::.J: t:t~: 
C anMlia.D NAtion ... R aUw.Y' •... , ..••.....••••••• •• •.•• • •• • . 0tt.aWD. Ont. 
Co.llll.diaD National R&ilwaY . ........................... , .. . RegiDa. f:t..,h. 
Ctllnsdiao National Railway" ., ... , , ... , ..••••••.• ..• .• • . Suk-atcon. Buh. 
Caoadio.n National Railwaye . ...•...•....•.... . . •.... . .. . . Toronto. Oot. 
~an :.\d.iaa N atioD!l1 R4.lwaY8 ..••..•.....•..•..•••.•.•. .• WlcnipM. Man. 

Cuban Stations 
Cuhaa T.te"hoQ Co.. ....... .............................. . .. Rahab 400 
Pedro Z " YM ..•.....•........•.•..•.•...•. , • . . • . . . . . . • . . . . HahaQQ 300 
Alberto 8 . de B Us tamallte . .••..•••.•.••.•• .•• .• , . •. . • •• • . . . n"hDn~ 240 
Mario Ga.r("i~ '''68.1 .•••. • •..• , •.•.•. ,........................ Babana 360 
Frederick W . Oortob .......................................... Hab ..... 260 
Frederick w. Bor1.oll ... . ...................................... nah.bS 320 
We stiDc:house Elf!'(: . Co .... .... . •..... ' ................... , .. .. H ahGDa 220 
Roberto E. Ramirell . • • • . . . . . •.•. . .• . .. •. • . •. •. •• • •• . • . •••. .• . nahau :30 
BenUdo de Cub. . . . .. . .. .. .. • .. . .. .. . . .. • .... . ... .. . ...... .. . Rabaaa 275 
I.uis CuM.. . . .. . ......•..••......••. ....••..••.•....•... . nahanB 250 
E . Sl\Dchpz d e FUIJDtes . ...... , •..•.•.......•........•..•..•... nahana lSO 
Fau., t.o Simon ..... . ....•• " ••.••••• _. .. . •••• . •• .• ••. ••••• • •. nabe lla 270 
MAbuel G . S.I.. ..... . . . . . . . . . .. ... . .. . . .. . . . . . . .. . . . . . .. . . . finn.... 280 
Raul Pare . Falcon . .••.••..•. : ...•..•..•.•• .. ...•••••.•.•.•.•.. HehaDa 150 

2K 
2HS 
20L 
2WW 
5EV 
6KW 
6KJ 
6CX 
60W 
6BY 
6AZ 
s OY 
8FU 
BDW 

Al"ara Dalla .• •......... . , .•...• , .•... , ••..•.•• •... .. ..•... . .. nahaoa 
Julio Power . ................ , •• , .••.••..•.••..•. ••... •• , • • .. •.• Bahaoa 
OecQr Collado . . . , •. , •.. , .••....•••••.•••••• . • ••••• ••. •• ••• ••• • BahaD" 
Amadeo Saenz. • • . .• . .• . ................ .. . . .... .... ... . . . . . .. &ababA 
Leopoldo E . Ficueroe .• .. , ....• , ••• .. , .•... ..• . . .• . . .. • . .•• •••.•. ColoD 
Frank If . JODes . . .••....• , ..............••. .. . .. . . .••..• .. .. • TUinuau 
Frank n. BOD"!! ..• .•••.•.•••.••. O' •••••• O' ••••• ••• O' ••••••• • • •• • Tuinucu 
Antomo T. F iguoroe . '" •. .•.•• " " .•.••••••.• ..•.• •• , ....• ••. Cienfi~ 
Eduardo T~rTY •••..••••••.••.••.••..•.••.••.••••••••..••• ••. Cie0.6e,c08 

~~:~~ntt~~~;.ri'.::::::: ::: ::::::~: :::: ::::::: :::::: ::::~ . : : g::~:: 
AlbeTto Ravelo .••••••• •••••••••••••••••.•••••• •••.••... . 8t&"o. de Cuba. 
Andre "innel ....•••••.••••••• '" ................ ,. "" .. 8tgo. de Cub. 
P.dro C. A.Ddus . ...... .. ............ ...... ........... .. . B=. de Cub. 

European Broadcasting Stations 
British Stations 

220 
280 
303 
244 
242 
280 
231 
283 
283 
21S 
273 
32l 
268 
360 
242 
273 
lS2 
260 
244 

4lS 
410 
lJ2 
455 
430 
410 
420 
295 
400 
316 
430 
410 
410 
.430 
410 
450 
420 
440 
440 
400 
410 
III 
357 
455 
410 
430 
l12 
l29 
l57 
l84 

200 
180 
290 
210 
l60 
l40 
275 
170 
225 
lOO 
200 
2S0 
2~ 5 
27S 

LoQdon ..... ................. . .. l65 SNO 
5SC 
200 
6SL 

N ewcutle .. . .• . • •. .• ..•• . . . . . . ....... •. .•.....•. .•.... • •.. . .... . . . 400 
Birmingham . .. ...............•.•. .. . . .. ,. . .. . 475 G l .. , ll'ow . ..... ... .. ............ , . .... .•• . . •......... ..• •.•......•.. ... . 420 
Cardill .. . ... ... .... .................. ..... . .................. ........ . 350 Aberd efl!b . .... ... ........................... ... . .. . .................... ,. 492 
B ouTDemoutb . . . . • . . . • . . . . • . . • . . . • . . • . .. . . .. . . . . . . . . . . • . • . . .. . ......••. laS 
?fanehe~ teT .. _ .......................... , .••.•• . •.. ' .................. .. . . 375 

Bbellield (r. lay.Utioo) ................ ... ............. ...... '.' .......... lOl 

French Stations 
L 3·01br. .. .....•.....••........ . ••.......•• ..• . .• •...••.•..••.•.•.•• •• . •• 740 
Paru CE iO'cl ToW"cr) ...•.••....••.••••••••• ••••.• .• . •.•.••.•. O' ••••••••• 2.600 

8,u 
ESP 

P ..... ..... ... ...... ... ... . ....... ...... ........... ... ........ . .. .... 1.7S0 

* HONEYCOMB COILS 
Tbe Universal all-wave 
inductaDce. Back and 
front panel mounting .. 
Send 2S c for Super 
Het.. R F. and Honey
comb Coil Circuiu and 
Complete Catalog. 

Chu. A. IInnslll1l. lac. 
815 MalDD!I'l~:·BIJia/O. N. Y. 

P ..... ..... ... .... . ........ .... . . .. . ...... .. ...... . .. ..... ... . .......... ~S~ 

In the 

July Radio Age 
Brainard Foote. Frank 
D. Pearne. Roscoe Bun
dy. H. Fnnk Hopkins. 
) ohn B. Rathbun. and 
others will give you 

Radio Circuit Forecasts 
for the Fall of 1925! 

A real insight into the 
future of Radio--thco
retical and technica l' 

Out J une I5 

~ Tested and Approved by RADIO AGE ~ 
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WITH 

Brandes' New Adjustable Table
Talker 

The new Adjustable Table-Talker re
cently announced by C. Brandes, Inc., 
makers of the l\latched Tone Headsets 
and pioneers of the $10 loud speaker 
market, is a not her step forward in t he 
loud speaker development. It has always 
been Brandes' idea, says their sales 
manager, to gi,-e to the radio purchaser 
the "~reatest buy in radio" and the new 
Brandes Table-Talker is today the best 
value on the market for the price. 

It is another pioneering step in tha t it 
offers not only an adjustment feature, 
but a gooseneck fibre horn which gives 
much better reproduction than the 
ordinary straight neck horn. 

The adjustment lever is located at the 
back of the base in an inconspicuous 
place and yet in a very con\"enient 
position . This adjustment greatly in
creases the "olume of sound produced 
and sensitivity of the Table-Talker a nd 
makes tuning-in distant stations much 
easier. All adjustments can be made as 
shown abo\'e without lifting the Table
Talker from the table . 

The horn over all is 18 inches high 
ha,-ing a 10 inch bell. It is finished in a 
neutral shade of dark brown and has a felt 
padded base. It requires no ext ra ba t
teries for operation and is furnished with 
a five foot polarity-indicating cord. 

Hudson-Ross History Reads Like 
a Fable 

How the smallness of Cinderella's slip
per made her a princess was once looked 
upon as a mere fable. But Gloria Swan- . 
son's trim ankle lifted her out of. a stove 
heated flat to the: titled position of a 
marchioness. 

Only three years ago Hudson-Ross '\\'as 
nothing more than an idea. But the idea 
,,,as like C inderella' slipper or Gloria's 
ankle. It was what has made this com
pany leap into leadership almost o,'er
night, 

Modest quarters were secured in the 
l\Iadison Square Building on i\lad~son 
Street. The unusual sen'ice Hudson
Ross gave their dealers in handling only 
nationally adyertised radio, increased 
their business until eyery available foot 
of their space in the building was taken 
up . 

Now comes the coach and four of the 
Princess that called for Cinderella. 
Business has reached such proportions 
that more commodious quarters were 
rented at 116-118 So. Wells St., Chicago. 

1\'lay 1st, of course, was the great date . 
From that day on Hudson-Ross occupied 
the finest offices of any radio house in 
the west. 

Rut mere physical property is not 
enough to keep pace with the demands 
oftheir dealers. Service is the company's 
outstanding feature . 

A Pencil Looks Tall Beside 
Amplion Dragonfly 

People who room, li"e in kitchenette 
apartments, thin-walled flat buildings or 
other places where a .. Loud" Loud 
speaker might im'ite the wrath of neigh
bors, must haye been in mind when this 
Amplion "Dragonfly" was created. 

Although it 
measures only 
"knee high" tothe 
usual loudspeaker 
(being but nine in
ches tall ) , it is in 
no sense a toy. 
Without being f01-
ced it fills a room 
\\'ith reception of 
surprising cla rity 
and natural tone. 
In fact, one is in
clined to disbelien 
his ea rs on first 
hearing it repro
duce. 

The c~planation of The ' Amplion Cor
poration of America , 280 ~laclison .lh ·e., 
::\e\\' York City, is that this "Dragonfly" 
is a replica on a re,luced scale of a larger 
Amplion, with all its fea tures. 

A rubber bushing insulates the horn 
from the tone conrlui t. Another rubher 
bushing insulates the tone conduit from 
the unit. The curve of the tone conduit 
provides long tone travel, with gradual 
amplification, in compact space .. 

The unit itse:f is the same as issupp\ied 
to set makers for built-in loud speakers. 
It has the Amplion "Floating Dia
phragm" feature and an adjllstment for 
"tuning" it to each set. 

The Adapto Radio 
Cabinet 

A beautiful console no\\' on the market, 
encloses e\'erything radio from sight in a n 
uncommonly safe a nd accessible way. 
Because it accommodates practical ly 
any sized receh'er with ahsolutely no fuss 
or cabinet WOrk, through t he use of 
special adapter frames , it is called the 
Adapto Radio Cabine t. This console 
represent s a significa nt step forward in 
radio consoles. It comes in either 
mahogany or walnut, soft·toned wood, 
harmonious wi t h the finest receiver and 
the most dist inctive room. The radio 
receiver may be removed insta ntly with
out re moving a single na il or screW. 
There is a d rawer that represents the 
utmost in convenience--it opens easily, 
smoothly, and holds storage battery, 
battery charger, distilled water, hydro
meter. A built-in swi tch throws the 
battery charger in operat ion instanty 
while in place. The horn is in built at 
the top. There is a small drawer for 
tools, a spacious shelf for B batteries. 
Further information about t he Adapto 
Radio Cabinet may be had by writing 
L. R. Donehue Co., Perth Amboy, ~. J. 

The Jlaga:;ine of the !l01lr 69 

The Hemco Loop Aerial 
The Hemco Loop Aerial, manufactured 

by George Richar,ls & Compa ny. Inc., 
55i West l\lonroe Street, Chicago, was 
designe,\ to meet the demand for a 
reasonable priced and durable loop aerial 
that ,,-ould insure efficient reception. 

The manufacturers of the Ilcmco 
Loop Aerial fe el tha t this has been 
accomplished as the Hemco Loop Aerial 
possesses a numher of advantages over 
ma ny of the LooJls on the market today. 
l\lade in sizes of 18" and 24" it is con
structed o f a 65 strand wire, 5 s~rands 
of which a re phosphorus b ronze spirally 
wound on specially treated arms which 
are protected at both ends by ferrules. 
These wooden arms are nicely finished 
a nd t rimmed with nickel. 

The binding posts on the Hemco Loop 
Aerial are carried on a hard rubber base, 
and the three tap feature permits the 
use of this Aerial on circuits where Rice 
methods of regeneration is Ilsed. 

Probably the most important feature 
of the He mco Loop Aeria l is the fact 
tha t the patented spring arm feature 
keeps the wire ta ut at all times. Con
cealed springs hold the wi res under ten
sion from the moment t he Loop is opened. 

Dongan Voltmeters to 
Be Standard 

An announcement has just been made 
by the radio Division of the Dongan 
Elect ric ::'. Ianufactllring Company, 
Det roi t, of interest botll to the tra,}e and 
the set manufacturers. In line with the 
tendency on the part to set manufac
turers to build more complete receiying 
sets, Dongan has brought out a line of 
yoltmet ers that many of the manu
facturers haye already adopted as stand
ard equipment. 

The commercia l set bu ilders realize 
that the a pparent ly inefficie nt operation 
of t he set is often due to improper tube 
or CO B" battery \oltage, Frequent ly 
the OWner of the set does not reaHze this, 
a nd blames the unsatisfactory results 
upon the set itself. In fact, se,'eral of 
the large set builders h ave foun d that 
much 'Of the sen-icc work required 
is due to improper tube or B battery 
voltage. 

:'\l any of the sets noW being designed 
for next season include Dongan Volt
met ers mounted on the panels. Ob"ious
Iy t his addition a s standard equipment 
is g-oi ng to serve t he double purpose of 
protecting the good will of t he man u
factu re r and improYing t he consistent 
reception of the set to the pleasure of t he 
owner. 

Dongan is best known in radio as the 
manufacturer of Dongan Audio Trans
formers, a product this compa ny builds 
for thirty-five set manufacturers as well 
a s the jobbing trade. ( 'J. 'ur n t o page 72) 
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CLASSIFIED ADVERTISEMENTS 
Don't overlook the value of RADIO AGE'S classified advertisements. Many such messages 

have paved the way to independent incomes. 
The classified advertising rates are but ten cents per word for a. single insertion. Liberal 

discounts are allowed on three, six and twelve-time insertions, of five, fifteen and thirty per cent 
respectively. Unless placed through an accredited advertising agency, cash should accompany 
all orders. Name and address must be included at foregoing rates and no advertisement of less 
than t en words will be accepted. 

All classified ads for the July issue must be sent in by June 1. 

AGENTS WANTED 
FORDS. 60 m il .. . On one Kallon of Ca.. It haa brcn 
proven euch milc .... ge coan be made. AIRLOCK fu.r-
unte~. to increas e rat milea gc; . 1&0 prevenh radiator 
boiling in tum mer or freezin c in winter . C ool •• ruels. 
Decarbonize. the Ford motor . Splendid territory 
open . AIRLOCK PRODUCTS, Bo. 703G, Willow Street, 
Lone Beach. Calif. 

RADIO--Join our l.:tle. organization and make hil' 
moneY. Wf! wont II man in every county to 8ell well 

r~cYte::!~~ .c~id::e~·~; · KaAnct.: .byC~~; t!a:~~:: S;~~_OO I 
we~kly. You can do • • well Or better. Write today 
for catlllor:. and ditcounb . Name your county_ \\'."('
land Radio ComP«nY. Div. 5~. JO~7 No. Stat~ St . • Ch i
cago . III . 

~IANUF~A~C=T~U~R~E~R~'~S~A~C~.E~N=T~c-.~II~in--c--o-n~R~.-d~i~~E~I~~-c. 
trical Jobber., Chicago and vicinity, h. t op~ning for 3 
additional line s carrying volume bUllin~h, aa We cater 
to largc jobbera. Edel.tcin, 1801 McCormick Btd .• 
Chic. 1:o . 

AGENTS-WRITE FOR FREE SAMPLES. S~lIl\1.di.on 
· ·Better .. ~ladl!" Shirt. for lat"Ce- manufacturer dir~ct to 

:"er-,.:-e;ioo ~:et·l~i!~ld ~~~~~ .. i~rADISONui~~tGR~~~~f 
Bro4dw.1lY. N~w York . 

90c an hour to .d"crti.e- and dietribute a.mplr-a to con
• umr-r . Write Quick for territory and particuler •• 
American Produch Co., 2130 American Build i n c. Cin .. 
cinnati. Ohio. 

~1.n wante-d for th ia terr;torY to aeJi wonderf ul 
value- men'a, women's. Children' • • hoe~ direct, aa. v .. 
ing con aumer OVcor 40 ~ . Expe-rience unnec e-"'I lIarY. 
S.mple-I aupplied . Bi ll' wcrkty permanrnt income-. 
Write toda)' Tannen Mf R. Co., 1334C. St .• ISoston, M .... 

RADIO DEALERS 

~~d'i~E~,~~:~!ii::.r °R~~~~~::~~~:~nci~t:ICo~~::~~~:~: 
Dept . D. 1830 Vlil son Avr .• Chic .. g o. 111. 

STAMPS AND COINS 
158 Cenuine F orei g n Sta mps. Me"ico "'ar heuee. 
\·enezuela. S al vador and India Service. CuatemaT ... 
China. etc •• onlY Sc. fine.t App.-oyel ahcet a . 50 to 
60 per cent. Agenta \\'anted. Big 72 .. lJ . Lieu Frr-e. 
\\'e BuY StarnlJI . Establ iahed 20 Yean. Huss man 
Stamp Co., DelJt. 152. St. Loui s. Mo. 

WANTED 
WANTED-To compl~te my oet RADIO AGE ne.-d 
Aucuet. ~ptcmber. O <: tober . Novcrnb~r. 1923. issuea. 
bound or unbound . Advi.e price. Lloyd C . Hennint , 
Jldlbroolc; . Ar izon • . 

INVENTIONS 
NEW IDEAS WANTED-\\,~II known Radio M.nufac
turer whote product. are nationally advert tsed and lold 
every where wan .. new Radio device to aeli . "'ill pay 
outright ot" t"oYalty fot" idea Or inve:-ntion which ia really 
ne:-w and aaleable. Addrest : 1\1r. R . F'. Devine. Room 
1101, 116 Weot 32nd St., N.w Y .... k. N. Y. 

Make 1100 Weekl\j-seH RADIO 
Demonstrate On"" -- R".u(t. Mean Sure Sale 

Coast to coast,lowest prices,attrac. 
tive four-tube ir.strument $39.50. 
Big commis,ion to you. Exclusive 
territory to proven salesmen. Ter· 

ory going fast, write today for 
~;n,ar.'" illustrated book No. 100. 

fail to name your countv. 
OZARKA. Inc.. 

829 Wa.shinl:fon elvd. Chicago, III. 

HELP WANTED 
RADIO SALESMEN and SET BUILDERS-W. ne~d 

t~wann1ny;~u~e::m~'unil:y .Y~~ ~~I r:~~:~t a;o~ ::t! 
repre l entative and furniah You with etandard well 
adve rt ised sela and partl at priccs that will enable you 
to ~en at a handsome profit . Write at once for cata
log and aalea plan . \\·a\cland Radio C o., Div. 53. ] OZ7 
N . St a te St ., Chicago. tIl. 

MANUFACTURING FACILITIES 

AN OLD AND WELL ESTABLISHED MANUFACTUR
ING COMPANY IN TilE MIDDLE WEST WITH LARGE 

g;.~LR~~~~~~, b~~i.~£~8 ~:.:i~U~~/~~~~O 
FIELD WILL CONSIDER THE MANUFACTURE AND 
SALE OF RADIO SETS OR DEVI CES OF OUTSTAND
ING AND UNUSUAL MERIT ON A ROYALTY BASIS. 
ADDRESS BOX lA , RADIO AGE. 

RADIO 

A P RACTICAL TUBE RECEIVI NG SE"[ FOR 510, 
Poatpa id, te-68 phon .. s and tube-. Complete with 
phone .. tube And buUe-ry. $18.00. J . B . RATHBUN, 
1067 Winonll St .• Chicaco, III . 

S t.ndard loderle .. radio Jackl_ Binding po.t attach_ 
m e n h. Double circuit. On e dollllr bill. Post pa id . 
C Iin ton Seward. Jr .• New P.ltz, New York, N . Y . 

Three- Cotmopotitan Phusiformen. e-.ch $5 .50. bool~ of' 
i natruct ions included. f . A . l\~a ll, Triopli, Iowa. 

WRITERS 
NE\\' \\' RITERS " 'ANTED- Article-a, atoriea, poem a, 
scenarioa. etc. $13.500 just paid to unknown write-r. 
Ent;r~ly new Mid . (No. bunk.) NOT A CORRE. 
SPONDENCE COURSE. I\toving picture induatry and 
publi.hera cr~lnt for new original material. YOU 
CAN DO IT. \\'r buy manu.criptl for book a and maS'
azinea. Send self addreued envelope for liat of 100 
oubjecto. CALIFORNIA STUDIOS. P . O. Bo • . 697, Lo. 
Angelee, Calif. 

WRITERS--Cash in on your knowledge of radio by 
writine: ror Radio Manaz.inea .nd Nc:wapo.per Suppl..-

~k~~p. ~~~t: k':.~:i:d;e r;t~ro~lc:r::i~~e~ia~fou~e :~d 
artitta. E"pe-rie-nced authors will correct and improve 
Your m.nuacripts_make them typically profe .. ional 
wnl'"k . fRF.F: C riti rilrn and Ad"i.ol'Y C;e""i ce- until ynur 
manuscript i. loldl ALL M.gazine. and Papers de
manding fiction and art iclea de:-aling with radio. He-re 
;0 'tOUR OPPORTUNITY to profitl S~nd lor FREE 
booklc:ot, UHow You C.n Sell Your Manu.cripte.·' 
Willi s Arnold and AIIAadates, 2]0 E.at Ohio St. 
Chicago, Ill. 

""'ake big moneY writing l\10vic:o Playa. Circular. free. 
\\'. C. Krug, A . ton. lJlinoia. 

RADIO CIRCUITS 
SPECIAL FOR MAY 

The Retnartz Radio Booklet. by Fra nk D. Pcarne. fully 
illultr.tc:od. and RADJO ACE, for $2 .50. Price of Book_ 
let alone ia SOc . Send che~k, currency or moneY order 
to RADIO ACE , 500 N . Dca rborn Street. C hicago . 

VOCATIONS 
FOR S A LE- 3 Pfanltieht tun inc unih. J Ca.-dwe-Il' Con- M.ke Dig MoneY. Safe and Lock ExP~rt. Wayne 
denAera, I BtDdleyomotrr, 2 Bradley.tata. All cooch Strong. 3800 Lan Franco St., Loa Angelea. Cal if. 
Nrw. Earl Price. Lodi. Wis. 

15 to 25 per cent discount On national [y ad"erti.ed eets 

i~ti~kItL ~r6r6tco~PANn~~ot;Ja!:~~~0t~~.r nee-dl. 

RADIO SETS. Our priers eave You moneY . Liata free. 
The Rad io Shoppe. Box 645. East Liv~rpoot, Ohio. 

JOIN mE RADIO Parto E.chang~ Club. Your puto 
in .rx-ctt"d (Fee ~5C) , and eXChanged for th e parts You 
ne-ed . \\'hat h ave you ; what parts do you require? 
\\'rite ua for d e ta,la. 
Th. Radio Part a F..s.chanc f't Club. lI Z So. Homan A 'ie .• 
Chic a go . 

"B" BATTERIES 
100 , ' OLT EDISON TYPE "B" BATTERY, knoc"~d 
down . Parta and plan ........compl~te. $12.50 . Lane Mfg . 
~9J7 W. Lake, C hica go . 

RADIO SUPPLIES 
Ten per cent disC'ount on all etandard radio part •• 

from conden aera to traniiformeu to tube •• etc. Send 
for our latelt priee liat, with apeoc ial bargainA on Static_ 
~Iiminaton. portable loud apeaken. Radiotrona. Cer- · 
man oaY~r w;"" etc. RADIOGRAPH LABORATORIES. 
1234 Roa~mont Ave. , D~pt. 4, Chicago. III. 

PATENTS 
FOR SALE : U . S . and Canadian Patftlt on .n Attach_ 
ment lor PhonogratJh.~ ia the moet b eautiful invcn_ 
tion o f the nge . Addreee Chaa. F . Smith. Huff. N. Oak . 

CRYSTALS 
BATTERIES F OR SALE-Four~4-yolt"M.in" Stor.g~ · TESTED GALENA CRYSTALS, 50c pound bulk. 
··B" Batterie-a. never uaed. ahitJPed. and ready to wire kett. Cc-oTog 'lt . Joplin~ Mo. 
lor SJ8.00. firat order gela the batterie.. Addreaa ======= =============== 
Box B. Radio A ge. 500 ~. DC3rbo .. n St .• Ch ica g o . In. 

BUSINESS OPPORTUNITY 

MR. MANUr"ACTURER: " 'ould you be intcrC'.ted i n 
a national advert iei n g campOlign to re:-ach mOre than 
two million proa Pec tive- buyers of quality radio produe:-t. 
--each wee"? Do you want to e s t a bliah a genc ies in 
ne:-w territory .nd create nntional interrat in your 
product- at a very consuvative coe t? It c.n be done. 
Let u ,. explain our system without obl icat ion to you. 
Drop :a. card to Radiog r a ph Lo.boratoricr.. 1234 Rosemont 
Ave. , Chi.~a£o , Ill., Box 6 . 

~,e <-rraffl c COp ~ 
af the cflir 'Mn:"-J'Wlin ~ Add a FerbeDd w~ ~ 0IPft-'!f)1p 
~. TraPtoyourRadi~S~~~ 

. '" aud··PoliC!e·' yo'J.rr~ll· 
~ ""' tion. 11e!nllate traffic. 

t
:l G uarant eed to tune out 

".nr interfering. station. 
\ '!'vdee:YeQi-:~ltl:~~d ~b! 

~i~fl W~\tEn~HAP. 
Now in its thlrd year. 

~i;\ !'n~P5~~rUl'0(l. 't. 
plus post age. &1td fOT F .... B ooklet 

FERBEND ELECTRIC CO, 
16 E. So. Wilter St. • Chlc;:a&O 

PERSONAL 
LONEL Y HEARTS: Exchange fettera ; make intere-atine 
new frie-nd s. in our jony club. Eva Moore, Box 908. 
Jaekaonvillr, florida. Enclose atamp. 

Lookl You Radio BUg!! Join Radio COrTe.pondence 
Club . Entirely ne:-w. Broade:-n your acquaintance. 
exchancc ideaa. Membership oPe:-n to LADY sues 
also. Dime:- etamp bringe pamphlet and R.d io Novelty 
Cards . Rad io Rose. Box 662 , C.eve.and, Ohio . 

PRINTING 
\\'E print Stationery, Booklets, Catalo .. a, Circulau. 
Sam plea . Commcr~ia l Press . B.tavia, Ohio. 

MAGAZINES 
DREAf\.lS . A m -A C'a1':ine for aU who drpam. If YOU 
ar-e inter~6ted in the lubjectt of science, lex. psycholot"Y, 
he.lth. love And romance, you cannot offord to be with_ 
out thia magazine. Three dollars will bring this moet 
fa~cin.ting rnonthly publication to your home for 
one )·ear . 1\1. p. . Smith Publishint:' Co., 508 N. Dearborn 
St., Chicaco, Ill . 

Classified ad. copy for the July 
RADIO AGE must be sent in by 
June 1, 1925. 

~ Tested and Approved by RADIO AGE ::. 
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RADIO AGE THE 
BUYERS' SERVICE 

Whar do you want to purchase in the radio line? Let the staff of RADIO AGE " .lve you 
time and money by sending in the coupon below. Enter (he number of the artIcle you 
wO\lld like to know more about in the spaces provided in the coupon. 

J "An Satteriel 
2 A.rial protectou 
3 A~ri..1 inlulatora 
4 Aerial, 
S Aerial_, loop 
, Amplifieu 
7 Anlplifyinc unite 
8 Ammeters 
9 tlB" batt ... ie. 

10 B.tteri~. (at ate volt.ce ' 
11 B-1tteriea. dry ceJl 
12 Batte-riea •• toraSe 
13 Sattery chargen 
14 Battery clip. 
15 Battery plate. 
16 Batter) au.batitute. 
17 Bezel. 
18 Bindinlt' poet. 
19 Bind'n r pone, inluJated 
20 Bool .. 
2] Boxefl, b. ttery 
22 So.e •• l'round inc 
23 Bridge., wheat.tone 
2. BroadcaatinK equipmrnt 
25 Bu.hin". 
26 Buzz-era 
27 Cabinet. 
28 Ca bineh, b.ttery 
29 C~bineh. loud .p ...... r 
30 Cerbon •• battery 
31 Cat whi.ker. 
32 Code pract i.en 
33 Coil. 
3" Coils, choke 
35 Coil •• eouplin. 
36 Coile, filter 
37 Coil., f:'rid 
38 Coil •• honeycomb 
39 Cons, inductance 
40 Coils. Reinartz 
41 Coil., .t.biJizer 
42 CoU •• tuninc 
43 Condenser parU 
44 Condenser fl1atea 
45 Condenaen. antenna coup-

linc 
46 Conden.ere, by-pa .. 
47 Condensers, couplinc 
48 Condensere. filter 
49 Condensen. fixed (paper. 

I!rid, or phone) 
50 Condensere, variable crid 
51 Conden.ere, variable mica 
52 Condenser., vernier 
53 Contact points 
54 Contacts, .witch 
55 Cord tip. 
56 Cord •• for head acb 
57 Couplera. loo.e 
58 Couplers. molded 
59 Couplerl, vario 
60 Cry.tal alloy 
61 Crystal holder. 
62 CrYstal •• rough 
63 Cry.tala, minerel 
64 CrYstals. synthetic 
55 Crystals. unmounted 
66 Cry.tal •• nlounted 
67 De.k •• radio 
68 Detector unita 
69 Detcetora. er)8tal 
70 DetectoTe. fixed crystat 
71 Diel. .dh ... tera 
72 Diat •• composition 
73 Die", hard rubber 
74 Diela. r hrostat 
75 Diala. metal 
76 Diala. vernier 
77 Di.ls with knob. 
7S 01 •• 
79 Drill •• electric 
80. Dry cella 
81 Earth grounds 
82 Eleoctrolyte 
83 Enameh. batten 
84 Enamel •• metal 
85 End atops 
86 Eyelete 
87 Experimental work 
88 Fi breo ah.et. vulcan ized 
89 Filter reactora 
90 Fixture. 
91 Fuse cut out. 
92 Fu.ea, tube 
93 Generatorl,hich freQuency 
94 Grid chopper •• roterY 

95 Grid leak holden 
96 Grid. transmittinc leak. 
97 Grid leaks, tube 
98 Grid le01.ks, variable 
99 Crinders. electric 

100 Ground ciampa 
101 Cround rod. 
102 Handles •• witch 
103 Head bands 
104 Head phones 
105 Head lela 
106 Honeycomb coil adaptera 
107 Hook Up' 
108 Horne. compo_it ion 
109 Horn l. fibre 
110 Horn ... mache 
111 Horna, met .. 1 
112 Hornl, wooden 
113 H,.drometere 
114 Indicatou. polarity 
115 Inductances. C. w. 
115 Insulation. molded 
117 Insulation nlaterial 
118 (neuilltora, aeri.1 
119 Inaulators. composition 
120 Inaufator •• fibre 
121 In.ulator •• hir:h voltage 
122 InautatoTi. cloth 

l~~ :~:~::!:~:: r-I::J rubber 
125 Inaulators. porcelain 
126 Iron., lolderinc 
127 J .. ck. 
128 Filament control 
129 Jan, battery 
130 Key •• tran.mittin,&, 
131 Knob. 
132 Knock-down panel unih 
133 Laboratories. teltinK' 
134 Lev.r, .w it ch 
135 LiehtninC arresters 
136 Loo.ecouplera 
137 Loud ape.kers 
138 Loud apeaker unita 
139 Lu • •• battery 
140 Lues , terminal 
141 Mealuring in.trumenh 
142 ~1.'lOhmetera 
143 !\oteters. A. C . 
144 Meters. D. C. 
145 !\otica 
146 t\tica sheeta 
147 !\1illiammeteTl 
148 M ineral , 
149 l'ttolded inaulation 
150 Molybd.num 
151 l\1ounting5, coil 
152 !\IIountincs, cOhdenaer 

leak 
153 Mountin.l. rnd 
154 f\·lountang s. grid leak 
155 !\olountin &' ''' hone yco mb 

coil 
156 Mountings. inductance 

switch 
157 Name plates 
158 Neutrodyne'el parls 
159 Nuta 
160 Ohmeteu 
161 OlcillatOTs 
162 PAn~1 cuttin'&' and drillinC 
163 Pane", drilled and Un-

drill.d 
16.1 Panell, fi bre 
165 Panel •• hard rubb.r 
166 Parta 
167 Paste. lolderinc 
168 Patent llttorneYI 
169 Phone connectors. multi .. 

pit 
170 Phonocraph adopter. 
171 Platea. condenser 
112 Plu.:., coil 
173 Plugl, telephone 
174 Pointera. dililand knob 
175 Pole •• aeria l 
176 Potentiometere 
177 Punching machinel 
178 R.irtarh: .~t pllrte 
179 Regeneratilfe set parts 
180 Receilfer capa 
181 Rectitiera, batterY 
182 Resistance le.ka 
183 Re.i.tance unit. 
184 Rhecutat baus 
185 Rheoatat strips 

186 Rheoltah, automatic 
187 Rheostatl. batt.rY 
188 Rh.o.tat., dial 
189 Rheostat •• filament 
190 Rhroltata, potentiometer 
191 Rheostat., power 
192 Rh..ostats . vernier 
193 Rods, ground 
194 Rotors 
195 ~r&Per • • wire 
196 Screw drivera 
197 Screwl 
198 SchooJa. radio 
199 Seta. receiving--c .. binet 
200 Sets. receiving~rYltal 
201 Seu. receiving- knock-

down 
202 Setl, receivinl - Neutro_ 

dyne ,. 
203 Sets . receivinc- porlable 
204 Sets. receivinc- radio fr._ 

quency 
205 Sets, recei vine - reRex 
206 Sets . reoceilfing-·recenera-

tive 
207 Seta, receiving- Reinarh 
208 Se~ •• recei vine- ucti'onal 
209 Sets. receivinc--.hort wave 
210 Seta. receivinS'-,uper-re-

Eenerative 
211 Seta. tran.miltinc 
212 Slate 
213 5h.lh.c 
214 Slidera 
215 Socket adapterl 
216 Socket.. 
217 Soldt."r 
218 Solderinf:' iron., eleclri.c 
219 Solderin~ peete 
220 Sold.r Ru~ 
221 So.der aalta 
222 SoMer solution 
223 Spa.:hetti tul»in. 
224 Spark coils 
225 Spark cap. 
226 StampinC. 
227 Stator. 

~~: ~~I~C~O~~:. 
230 Switch leven 
231 Switch point. 
232 Switch stops 
233 Switche •• aerial 
234 Switchel. battery 
235 Switches. filament 
236 Switche •• cround 
237 Switchu. inductancll! 
238 Switchea. panel 
239 Swi:tch~ •• aingle and dou -

ble throw 
240 Tone wheel. 
241 Towel'l. aeri.1 
242 Tranaformera, audio fre-

quency 
243 Tran.former •• filament 
24<4 Tran.form~ra. nlodulation 
245 Tran.forrn~TI. power 
2.16 Transformere. pu.h-pull 
247 Transform~rl. radio fre-

248 ~~:~:former •• variable 
249 Transmitteu 
250 Tubu. vaccuum- pc.anut 
251 Tube., vacuum- two ele-

ment 
252 Tube., vacuum- three cle-

ment 
253 TUhera 
25 .. Variocoupleu. hard rubber 
255 Variocoupler •• mold~d 
256 Variocoupler. f wooden 
257 Variometera, h.rd rubber 
258 Variometera. mo1ded 
259 Variometera. wooden 
260 Varnish. in.ulatin. 
261 Voltmetrr. 
262 Wa .. hera 
263 Wave meter. 
264 Wave traps 
265 \Vire, aeri.} 
266 \Vi re; breided and etranded 
267 Wire. copper 
268 " 'i re , in.ulaled 
269 Wire, Lih 
270 Wire . malnet 
271 Wire, platinum 
272 Wire, tungsten 

---------------------------------, RADIO AGE BUYERS' SERVICE. 500 N. Dearborn St •• Chie~o. III. 
PleoJ'e see tb"\t I am supplied ... ilh b"~~ng ~l'ccifiMtions and prices On the arti rles number~d h.re,ritb : 

I am a - ~ Dealer Jobber Mfgr • .' Rep. o Manufacturer 

Firm ( If identified wilh Ra dio industry] ................. _ ..... ... ..... ... _ ... _ .... _ .... __ .. _ __ ..... _ 

My Occupation ._. __ .. __ ..•. _ ............ _ .... ___ . __ ......... __ .. _ .... __ .......• _ •.. _ . ..... _. __ . _ ._._ 

My Name _ ..• _. __ ... ... _._. ___ ..... _ . . __ ._ .. _._ .. _ ... _ ... __ .... ___ ... . __ .•. __ ............. ........ _ .• 

Address ..•.••. _. ____ • __ .••• _ ... _ •••.... _ . ...•• __ .•. _ ._ ••..•.. _ ..• __ •• _ •. _ •. _ • ...•..• _ •...••......•. __ •...••. 

City _._ . .. .. __ . _____ ... __ ... _ .... _____ ... _ ... _. State ._ ........ _ ... _ ... __ ... _ .. _._ ..... __ .. __ _ 
••• _____________________ ~ __ ~~m ___ ~ 

J(. Tested and .1pprot'l'd by RADIO AGE 'f. 

The Maga::ille of the Iiour 

Solid 
Rubber 
Case 

7t 

nr~~!!:!!~1~tr ~~e'i~I';"~~;;.e~~ i' Apl'rovedand 
quality and servi.. . Racked by Listed as 
Yea,.. of su."" .. rul Manuraetnre Standard by 
and Thocsand. of ~atistled Use.... Leading 
You save 60'l'. and r:etn Authorities 
z·Year CU9r~ntee Boad includinr: Radio 

In Writing New," Labor-
World Batkf'l" ownerg "tell atories. PoPular 

their friend s." Th3t'9 oor b est SC! ienC!e Jnsti
proof of performance. Send your tute of Stand .. 
order in today. ard •• Popu lar 

RADIO IIATrERIES Radio Labor-
S.Volt.l00.Amperu • ••• $12.25 3torjeg, Radio 
C-Volt.l2O· Amp"~ 1II • • • • l4.Z6 Broad("a.lit Lab . 
S-Volt . UO·Ampuu • • • • 1~ .OO oratories and 
6--Volt. ~WteBA~E~. £12 .25 Lefax, Jne. 
6-VQIl.18-l':.toto • • • • • 14.~ 

12·Vol" 7·l'Iot. • • • • • 17.00 Solid Rubber 
SEND NO MONEY Container 

w:~fJJ sS~i~ ~.,t!~Zris~:i::t No~ Standard 
by Express C. O. D . • subicot to eqUlpmentonal! 
your examination on arrival. World . Storage 

Ex.tra OHer:. 6% d iscount (or R!lttenC9. No 
C!a.~b in foU wltb order. BuY now more leakage or 
and ge t a lnJar.nteeJ battery at break~eor jars 
60% savin,:! to roo. + orrotlJDgofbox. 

WORLD BATrERY COMPANY 
12195. WabasbAve .. Depr. 36 Chicago. ilL 

* .t·"" {~ 
1.-=-

~ 

SUPER· HETERODYNE 
UlIl"a.~nc-Ha~nu Criflln--Ilcmlcl' 

~ ~.er.::·.eoid (or D1.coUatl.: . . ; ):( 

HIJD.sON~'ROS·S . 
113 W .. M,adison St. f;f?i~ago 
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With the Radio Manufacturers 
Ultra-Lowloss Condenser 

Here is a departure in condenser con
struction. Every detail in the construc
tion of Ultra-Lowloss Condensers has 
been designed with one predominating 
thought in mind- highest possible effi
ciency by overcoming losses usuaJly ex
perienced in other condensers. 

Special design and cut of stator plates 
produces a straight line wavelength curve 
-separates stations evenly over the dial. 

::\linimum of metal in the field and frame 
of high resistance material reduces eddy 
c urrent losses. .L\ lonoblock mounting 
with plates cast into block reduces series 
resistance and insures perfect contact 
with aU plates. The use of only one strip 
of insulation answers the function of two 
an ti four pieces and reduces leakage 
losses proportionately. Adjustahle ball 
bearing insures smooth rotation and con
stant capacity calibration. 

In addition to low-loss features, the 
Ultra-Lowloss Condenser is specially 
d esigned to simplify close accurate tun
ing. \\'ith two stations of known wave
lengths located on the dial, other stations 
separated by the same number of meters 
are the same number of degrees apart 
on the dial. The dials may therefore be 
accurately calibra ted. 

Radio Faking on the Wane 
Radio advertising is becoming mOre 

accura te, the first issue of the new publi
cation of the merchandising section of 
the Better Business Bureau, ··.\ccuracy," 
says in an article hea ded "Radio f.aking 
on the \\"ane." \Vi th t h is ~ood news for 
the buyers of radio equipment, "Ac
curacy" also refers to the recent steps 
taken by va rious trade groups to co
operate with the Better Business Burea u 
in its efTor t s to keep r a dio ad,·ert ising 
free from misrepresentation, and says : 

"This sit uation is not merelv COn
tempora neous wi th the launching' of the 
mercha ndising sect ion of this Bureau and 
the tangible corr ective actions taken in 
numerOus speci fic cases. Constructi ve 
efforts which ha ve been put fort h from 
several directions are bearing fruit. 

"First , t he ind lIstr y is outgrowing its 
in fancy and leaders are, by example, 
establishing standards of selling practice. 
Second, for months past, t he radio trade 
press has elevote!! much space to edu
cational articles and to strong editorials 
urging that the fair name of the industry 
be protected. Third, local newspapers, 
jealous of reader-confidence, are on the 
a lert to reiect <iecepti"e radio adverti sing . 

(Continued !rom page 69) 

New Crosley "Musicone" 
On the Market 

The Crosley Radio Corporation of 
Cincinnati, Ohio, have placed their new 
loud speaker, the "l\lusicone," on the 
market for radio fans, thus entering 
into the loud speaker field in addition 
to the manufacture of the famous Crosley 
line of radio receivers. 

The Crosley :\1 usicone has many new 
an d unusual features, which are described 
in the illustration a nd explanatory 
table on this page. The speaker sells at 
a comparati"ely low price . 

. \ new unit noted for its clarity and 
volume has been incorporated into the 
l\lusicone, which is now being distributed 
to Crosley deale rs throughout the coun 
try 

Parts i n the Crosley Mu.icone 
1. Laminated magn~ts 9. Cone diaphragm 
2. Armature 10. Set sc rew 
3. Armature coils 11. ~lagnet frame 
4. Armature le,'er 12. Base 
S. Cord 13. Ri", 
6. Pure rubber pads 14. Frame 
7. Lever spring 15. Metal reinforcement 
8. Lever rod . 16. Felt base 

"Who's On The Air" 
Published 

Those who have not as yet made the 
acquaintance of the new book called, 
"\Yho's on the Air," have a pleasant 
surprise in stOre for them. 

This book is the only r adio Look of 
its kind and contains a really reference 
t o who is on the air between the hours 
of 8 :50 a. m. and 3 p. m ., Eastern T ime. 
All the listener has to do is look at his 
watch and open the book and he can 
immediately ascerta in who is on t he air 
according to their regular broa dcasting 
schedules. 

The author of this book must ha,'e 
been an enthusiastic radio fan. because 
he has certainly tried to giye his brother 
fans their full dollar's worth . T he center 
spread is a distance. map. There are six 
pages of broadcasting stations arranged 
by call lette rs and three pages arranged 
geogra phic3. lly, a page showing the power 
of the station, four pages for logging 
sta tions, and numerOus other pages 
sho\\'ing symbols, terms, etc . 

"\Vho's on the Air" fills a real need in 
radio reception and is made up in a way 
th:1t makes it a very convenient aid to 

Wade Square Law Condenser 
The Wade Condenser is unusual in de

sign and incorporates many features 
which are new and found in no other 
condenser. Both sets of plates are 
specially insulated from frame. A 
grounding tel minal is provided On tl:e 
frame ; thus the frame becomes a shield 
and the condenser may be used in the 
most sensitive circuits, eliminating body 
capacity effects. 

Angular cutting of the plates gives 
perfect straight line \Va \,elength curve. 
which distributes the stations evenly 
over the ,lial. This feature not only 
simplifies tuning, but adapts the con
denser for use in wa"e meter and stand
ard circuits. It also makes it possible to 
locate any station on the di al after once 
having located any station of gi\'en wave
length . 

E quipped with a four inch vernier 
sil ver finished dial graduated in three 
hundred and sixty degrees. Gear ratio, 
sixteen to one, which is eq ual to thirty
two tc. one on the ordinary iJne hundred 
and eighty degree dial. This three hun
dred a nd sixty degree dial gives greater 
distance between statio ns for tuning. 

Plates are stamped brass, soldered 
together in one unit. This arrangement 
redu ::es series resistance and skin efTect 
losses. 

\Yade Condensers are manufacture:l 
by the 'Vade [anufacturing Company, 
Inc., 1819 Broadway, New York. 

_ WENR Now on the Air 
Station \\,EKR, owned and operated 

by the All-American Radio Corporation, 
at 2650 Coyne Street, Chicago, Illine-is, 
after a successful initial test pro~ram, 
went on the air last month With a 
regular schedule. 

The power used for the present is 100 
watts, with a ,,'a vclength of 266 meters, 
and will di\'ide t ime with station WBCN, 
also of Chicago and on the same wave
length. The present schedule of WE N R 
is: Tuesday, Thursday and Friday 
evenings from; to 8 and from 9 to 10: 
S :1turclay 6 to 8 p. m., and 2 :30 to 4 
p. m. Sundays. 

The program director of the new sta
tion is Frank \\' estp hal. 

the broadcast listener. Although the 
need of such a book has existed for some 
time, the tremendous amount of patience 
and monotonous labor has probably dis
couraged its production before. 

Further information can be obtained 
from the Air ' Guide Publishers, 409 
~:\tional Bldg., Cle,·elancl. Ohio. 



Is The 
'ANNUAL" 

• 
In your 

Vacat.ion 
Kit? 

IF YOU intend to take a trip this 
Summer, you're surely going to 

keep in touch with Radio, either by 
bringing a set along or building one 
during the dull afternoons, from 
parts you can take with you. 
AND how are you going to build this 
set or study up on radio for the bIg 
season that is bound to come in September? 

~ / . ~ 

~ 

The answer is simple. All you have to do is to invest 
ONE DOLLAR in a RADIO AGZ A~~UAL for 1925, the 
world's most complete and authoritative hookup book, 
and take it with you, whether you go to Eagle River or the 
River of Doubt. 

A Wealth of Blueprints 
f or your Dollar! 

How many blueprints could you buy for a 
dollar if you started out to buy them, one 
by one? Very few, you'll admit. Yet in the 
RADI O AGE ANNUAL for 1925 you'll find 
sixteen full pages of blueprints in actual 
color, explaining concisely every important 
simple and complicated hookup developed 
during the past year! The 32-page blueprint 
section of the ANNUAL is worth many 
times the purchase price of the book alone. 
Order the AN NUAL NOW- for the limited 
first edition is rapidly being bought up by 
eager radio enthusiasts. 

Let the A~NUAL for 1925 be your Radio Companion th~ s 

Summer! It will tell you whatever you want to know in 
the radio line- from troubleshooting of the little faults 
that may develop far from home- to the actual construct ion 
of s i mple portable sets or elaborate m.ulti-tubers. 

G ET THE ANNUAL NOW- and THE~ go on you·r vacation! 
It win be your radio safeguard! 

$1.00 a 
Copy 

RADIO AGE ANNUAL 
FOR 1925 

Some of the Features 

$1.00 a 
Copy 

How ~o read and understa nd hookups. 
How ~o unders~and ra d io phenomena. 
Building your firs t s imple se~ . 

back receivers, neu~rodynes, re:)ex hookups, Baby Het No. 2, a 
Wonder Super- Het. and others. 

How ~o seleC~ ~he righ~ receiver. 
Substitut ing a ~ube for a crys~al-building ~he first ~ube set . 
How to amplify any kind of set . 
"laking a reAex set . 
Building your firs t Reinartz set. 
The renowned. Baby Heterodvne No. I. 
Adding audio and radio stages to the Baby Het. 
How to make a bauery cha rger. 
How to make a loud speaker. 
RADIO AGE ~'UAL BLUEPRINT SECTION with such . 

popular hookups as the aperiodic variometer, loop sets, feed-

How to get r id of interference. 
How to make an amplifying unit . 
How to recogni:: e and d ea l with every kind of tube trouble . 
Another super-heterodyne for the super experim enters. 
Hints On trae ing troubles in s uper-heterooy ne c ircuits. 
A three-tube lonq: d ista nce reg enerator. 
A 3-tube set that eas ily rece ives KGO on the loud speaker 

from Ohio . 
Improvjng the ever popula r Reinartz . 
A.'1D ,,1:\;-.lY OTHER UP-TO-THE-:-'IL'lVTE HOOKU PS AND 

ARTICLES. 

RADIO AGE M'NUAL COUPON 
R AD IO AGE, I ~C. , 
500 ~orth Dearborn St., Chicago, III. 

Gentlemen : I want to be one of the first to get the RADIO AGE ANNUAL FOR 1925. Enclosed fi nd $1 .00. I( 
1 am not satisfied with the A~NUAL I will return it within fi ve da ys and you will refund my dollar. 

Name.. _______ ._ ......... _ .... ~ ........ - .. -....... - .................................................. ..... .... ___ ...... _-.. _ ............................ _ ..................... ... _ ... _ .......... . 

Address.._ ........ _ ........ _ ...... _ .. _._ ....•...... _ ......... _ .................................. _ _ ........................................... _ ................................................ __ .. __ 

City .... _ ................................................................. _ ................. _ ................. _ .. _ ................ State .. ............................................................. _ .. . 
6·25 



Whdt the Trirdqn gets where itl' 
hotter t n fumtner./ 

Crosley Trirdyn-on the Sahara Desert at mid~day 
- brings in Radio-Paris on the loud~speaker! 

Not only at mid-day, but in February-in Northern Africa 
and far hotter than any American summer. 

The picture above, a post card snap shot sent from Tunis 
to Mr. Crosley, by D. F. Keith of Toronto, Ont., tens this 
story on the other side:-

Tunis. North Africa. March 3. 1925 
Dear Mr. Crosley: 

Fishing here is rotten but radio is fine. On the 
Sahara. using three tubes on the Trirdyn circuit, recep
tion from Paris came through on the loud-speaker. 
Along the south coast of the Mediterranean. using this 
set, six or eight high power European stations came in 
with good volume by day.light and all of them aher dark. 
Can usually get a few American after I a . m. Can you 
fish with us this year? 

Cordially. 
(Signed) D. F. Keith 

Further details on the margins of the picture ;-
Sahara Desert,250milessouthof Algiers.F ebruary,I925. Receiving noon
day concert from "Radio-Paris", Paris, using aerial and counterpoiSe.. 

Who said summer in America is a poor time for 
radio--if the receiver is a Crosley T rirdyn? 
Every radio fan - actual and aspiring - is 
invited to think this over and then act. 

On the Trirdyn i3the beautiful neUJ Crosley MU3icon .. 
radio'~ most 3tarlling development. The Musicone'~ 
ahililie3 and iI~ beauty are so 3uperioT Ihal We i!Xpeclit 
to repJacehalf a million loud-3peaker3 thi3year. $/7.50. 

The Crosley Radio Corporation, 663SasaafruSt.,CinciDoati 
Powel Cr03/ey, Jr., Pruident 

RADIO 
Better~Costs Less 

¥o Tested and Ap1l,.oved b1l RADIO AGE ¥o 



This file including all text and images are from scans of a private 
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