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Super-Zenith VI/
the ideal radio sd 

for the fine home 

They Cost More 
But They Do More 

= 

Super
Zenith X 

{'THE complete Zenith line in-
cludes seven models. ra nging 

in price from $95 to $550. 

With either Ze nith 3R or Zenith 
4R, satisfactory reception over 
distances of 2,000 to 3,000 miles 
is readily accomplished, using 
any ordinary loud speaker. 
Models 3R and 4R licensed under 
A rmstrongU.S. Pat.No.I,113, 149. 

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. 

It is NOT regenerative. 

Fulfills your utmost desire, 
in beauty and performance 
The new Super-Zenith is beautiful to look at-lends an atmos
phere of dignity and worth to library or drawing room. 

Naturally you expect unusual performance from so beautiful a 
radio set. And-unusual performance is exactly what you get. 
Tuning, for example, is controlled by two dials only- so per
fectly adjusted that each station comes in always at the same 
dial settings. It never varies. Powerful locals may be on full 
blast, yet you can tune them out completely and bring in distant 
stations. Tone reproduction is always clear and true; the volume 
always adequate. 

Before you make your choice, be sure to see and try the new Super
Zenith. A fifteen-minute test will give you a new standard of radio 
values, as applied to beauty of construction-and- performance. 

Dealers and Jobbers: ' ' 'rite or wire for our exclusitoe terricorial franchise 

ZENITH RADIO CORPORATION 
332 South Michigan Avenue, Chicago 

ZENITH- the exclusive choice of MacMilldn for h i. N orth Pole Expedition 
Holder of the Beren~aria Record 

SUPER. ZENITH VII-Six tubes-2 stages tuned 
frequency amplificntlon-detector and 3 s t a ges audio 
frequency amplification. Installed ina beautifully 
fin ished cabi net of solid mahoaany -44X i nches 
long. 16?{ Inches wide, lO~' inches hiah. Compart· 
ments at either end for dry batteries. Price $230 
(exclusive of tubes a nd batteries) . • . • 

SUPER. ZENITH VIII- Snme as VII e xcept - cons ole 
type . Price (eXClusive of tubes and b a t- $250 
tenes ) • • • . . • • • . • . . • . • 

SUPER. ZENITH IX ~Console model with addi
t ion al compartme nts cont:d n lna built-in Zenith loud 
spea ker and generous sto rage b a ttery space. $350 
Price (exclus ive oftu b e s and batterie s) • . 

SUPER.ZENITH X - Conta ins two new fea tures 
supersedi ng a ll receiv er~. 1st-Built in , pnt ented. 
Super-Zentlh Duo-Loud Spea kers (ha rmO'lically 
synchronized twin spea kers and horns) . desi rrned to 
reproduce both h ic h a nd low pitch tones otherwise 

Impossible with sinale-unit speakers. 2nd- Zenith 
Battery EHmlnator, distinctly a Zentth achievement. 
Requires no A or B batteries $550 
Price (e"cluslVe of tubes) • • • • . • • 
Price (without battery ellminator) • • • . $450 

All Prices F.O B. Factory. r ------------
I Zenith Radio Corporation 

Dept·2C I 332 South Michigan Avenue, Chicago, Ill. 

I Gentlemen: Ple"se send me il1ustrated hterature 
g Iving full details of the Super-Zenith. 

I Name ._ ............ _ ............. _ .. ..... ... ..................... .. ..... .. . 

I I Addrcss .... __ .... ...... ___ .......... __ .... .......... ........... .. . . 
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Earn $2500 to $10,000 a~ar 
Merle Wetzel, one of my students, re ft 

ports that he is now making t hree times 
what he did before becoming a radio ex
pert. Emmett WeIch writes that after 
finishing my training he made $300 a month 
and all expenses. George Jones says, " To 
your course I credit my present position 
as manager of this Radio Department." 
Another gratuate is now an operator of a 
broadcasting station, PWX of Havana, 
Cuba, and earns $250 a month. Still an
other graduate, only 16 years old. is aver-

aging $70 a week in a radio 
store. Hundreds of other for
mer students enthusiastically 
tell of their successes as radio 
experts! The field of Rado 
today is a real treasure house Director, National 
of wonderf ul opportuni ties. Radio Institute 

I t offers rewards beyond your fondest 
dreams! IVIail coupon today for my Free 
Book just out-which explains in detail the 
amazing opportunities in this World's 
Fastest Growing Indmtry. 

Hundreds of Big Rtving Ibsitions Waiting 
Do you want to earn far more money than you 

ever dreamed possible? Do you want to be your 
own boss?-to ha\'e a profitable business of your 
own? Do you want to travel the whole world over 
-and make big money while doing so? 

for our graduates. "\Ve need the services of a com
petent Radio Engineer"-"\Ve want men with cxec
utiYe ability in addition to radio knowledge to 
become our local managers"-"\\'e require the 
sen'ices of several resident demonstrators"-these 
are just a few small indications of the great variety of 
opportunities open to our graduates. 

Radio offers you all of these opportunities-and 
more! Radio, the new infant industry; Radio, 
growing with leaps and bounds; Radio, the field of 
endeavor with the most promising future of all! 

Our course is an absolutely complete one which 
qualifies for a goyemment first class commercia! 
license. It gets you the bigger paying jobs inRadio. Hardly a week goes by without our receiving calls 

Pay Increases 
Over $100 a Month 
I am averi~ artl-w be-re Irom 
$75 to EI50 0 mon th mOte thf,.D 
I W&$ makiug h~for.. It'l:uoUiul: 
with l-'ou. I would not ron .. nder 
$10.000 too much fOT th8 tOun.e. 

(SlI<Ded) A. :-;. 1.0= 
Gret'rutburg, Pa. 

Doubles Salary 
~ll:n:tIi:~ :r::!~:o:°;bt;!: J'::It1llii::.'f:& 
before I eDf'olled with you. YOUT 
COUf'Se ba:! benefited me appros ' 
imat.ety SJ.OOCJ oveT sDd nbove 
,,'bat I would have 6I<rDP<i b. d 
1 not taken IL 

This Wonderful FREE BOOK 
Has Shown Thousands The 
Way To Bigger Money 

This Free Book has opened the eyl'S of thousands to 
the glorious opportunities in Radio. ~ ever in all his
tory has an industry jumped :nto prominence so rapidly. 
I\liIlions of dollars now spent yearly on Hadio. Hun· 
dreds of big money positions have been created al· 
most overnight. Thousands of men trained in Radio 
are needed. If you are ambitious-if you are looking 

1 

T.Win<l .... 
C~d Jun1oiOD. Colo. 

for a field which offers bIg money, fascinatillg 
work, advancement and a real future, send for 
this Free Book. It costs you nothing. Youob· 
ligate yourself in no way. Yet this book can 
easily mean all the difference between the 
work you are doing now and wonderful suc
cess! 

r--------------, I E . R . HAAS -. 

From $15 to $80 a Week 
Beforo I «DTOUed with You I 
WA.< malanJt SI5 8 ".eek OD • 
b.rm. Now. I e!l.rD fmm $2.080 
to ~4.20 a yeaT. II1Jd the work 
Is • bundTed t1m~ fO.&II1 .. T than 
betoTe. Si.nce ~duaunt: a little 
over a 7~ ago, I bave earned 
alm08t 54.000 aod I bel ie~e 
tbe coune __ ill btt worth at le.a.at 

'1~{~~ ~o. A.. Ada ..... 
TamaqUA. Pa. 

For a short time we are offering a reduced 
rate to those who enroll now. Act promptly 
and save money. 

Before you forget-mail the coupon NOW! 

NATIONAL RADIO INSTITUTE 
D"pt, S30B Washington. O. C. 

N'ATlO:"llAL RADIO INSTITUTE 
I Dert • 5l0B. Washlnl1ton. D. C. I 
I Without obligation on my part. please I 

send me the free book "Rich Rewards in I RadiO." \\ith rull details as to how I can I 
I .Quickly t rain for a high·salaried position I 

I n my spare hours at home . Also tell I me about your free Employment Senic.... I 
I and ahout your special short time offer. I 

Please wnte plainly. 

; ~~~~ ___ .u. __ "= .. :=.~~~:::~ ..... -:=~:: I 
i City_ . _ __ ..... _....... .State._.... ._ . ...1 1[... ____ ..... ______ ..-;. ___ _ 
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File Magazine oJ the Hour 

A Chat With 
the Editor 

READERS have been quick to 
understand the insidious sig
nificance of the effort of Radio 

Corporation of America to prevent 
the registration of the title of this 
magazine In the Patent Office In 

\\' ashington. 
Radio Corporation confesses it 

controls "\Vireless Age" and objects 
to our use of the name RADIO AGE 
on the ground that "Wireless Age" 
is likely to be inj ured thereby. 

Radio Corporation did not make the 
claim until RADIO AGE had been 
flourishing for more than forty-one 
months, building up its name and 
good will throughout the United 
States, Canada and England. 

Many readers have written us 
letters wishing us well in this strange 
contest between our independent 
magazine, capitalized at $5,000, and 
a Corporation capitalized at $33-
000,000. 

These letters not only have brought 
encouragement. but they have laid 
bare facts about Radio Corporation 
that were new to us; and we thought 
we were well informed. \Ve invite 
more letters on the subject. 

Counsel has been engaged and 
RAD 10 AGE will take its case to 
the Patent Office and fight it out. 
Our formal reply to Radio Corpora
tion is being presented in Washington 
as we go to press. ' 

\Ve do not believe that Radio Cor
poration always can. have what it 
wants when it \\'ants it. If you are 
interested, you may watch our maga
zine for news of developments from 
month to month. Money talks. So 
do printing presses. 

~ , /J A &/U. .A .. . - - ~ /.hng"T 
/ . ~'{.Lv ., """"11 

----~"' 
Editor of RADIO AGE. 

It may interest Our readers to know 
that Arthur B. McCullah , whose arti
cleon a "sure shot" Super-het appears 
in this issue, will contribute regularly . 
to RADIO AGE beginning next 
month. Watch for one of his best 
~rticles in the March RADIO AGE. 
fully illustrated. AlsQ, a lineup of 
other technical experts will be on hand 
with their latest offerings. 
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IX o. 110. 4S-'Vo!l 
eXIra large lIeT
iical. For "eallY 
duty 01l1y. TI,e 
ideal .. B" Baf
lery for use 011 

Imdti-tllhe set s. 
Price ~4. 7 S. 

Scientists constantly impl~ove battery quality 
EVEREADY " B" Batteries today contain more 
electricity, more service, more satisfaction than 
ever before. 

Processes evolved by the scientists of the Union 
Carbide and Carbon Research Laboratories, Inc. , 
when put in effect in the Eveready factories, are 
responsible for this great accomplishment. 

At the same time the factories have effected 
a still higher standard of workmanship. A system 
of inspection that is a marvel of efficiency was 
inaugurated. The results, gratifying beyond 
measure, were accomplished \\'ith a speed and 
completeness that han few parallels in industry. 

(E<n/ern S:andard T im<) 
Broadcast through a chain of prominent 

inlerconnecled radio stations. 

The final tests sho,,-cd more electricity, more bat
tery service, greater Eveready satisfaction with
out increasing battery sizes alld with a substall tial 
reductioll ill price. "W' Battery operating costs, 
using the new Evereadys, in most cases show a 
reduction of at least one-half. 

There is an Eveready Radio Battery for every 
radio use. 

Insist on Eveready "B" Batteries. 
.lIa nu/act ured and guaraJlt eed by 

~ATIONAL CAR:aO N COMPANY, I !-< c. 
llead quarters for R adio Battery I Jlforma/iot: 

New York San Francisco 
C. n.dion Xalion •• Carbon Co •• Lilllited. Tomato. Ontario 

~ Tested and Approved bll RADIO AGE ¥ 
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.:=========================~======~==================~========= 
Is There A Radio Trust? 

I
~ASMUCH as we haye an anti-trust law in the 
United Sta tes, and inasmuch as the radio industry 
has reached huge proportions, it is interesting and 

important t o consider the question as to whether there 
is a radio trust. If there is such a combine, it is quite 
natural that la"'-abiding Americans generally and 
radio man ufact urers, dealers and buyers of radio 
goods amounting to $350,000,000 annually in par
ticular sho.uld desire to smash it. 

It is the business of the Federal Trade conunission, 
created by Act of Congress, Sept. 26, 1914, to seek out 
trusts. The Commission issued a complaint against 
eight great companies on January 26, 1924, charging 
that they "haye been and are using unfair methods 
of competition in commerce." 

All the companies named in the complaint are con
cerned in ei ther the radio or the wireless business and 
they are called upon to appear and "show why an 
order should not be entered by said commission re
quiring you to Cease and Desist from the violation of 
the law charged in this complaint." 

The companies named are: 
General Electric Company 
American Telephone and Telegraph Company 
\\'estern Electric Company, Inc. 
\\'estinghouse Electric & !l.Ianufacturing Company 
The International Radio Telegraph Company 

nited Fruit Company 
\Vireless Specialty Company 
Radio Corporation of America. 

The complaint occupies fourt en closely t ypewritten 
pages of radio history that should be intensely inter
esting to e\-ery sct-builder or vacuum tube buyer. That 
means to 20,000,000 citizens. All the companies 
accused have made replies to the complaint, denying 
portions of it, admitting other ' portions, expressing 
ignorance about others, asking for more facts on others 
and offering an ensemble of legal verbiage that would 
give a Philadelphia lawyer a long pause. 

Radio Corporation is organized under the laws of 
the State of Delaware and was incorporated in October, 
1919, witli its principal place of business in New York 
City. Its capitalization is 5,000,000 shares preferred 
stock, par value 85.00 and 5,0()O,000 shares of common 
stock no par val ue. 

Radio Corpora tion is engaged in conducting com
munication service by ,,-ireless heh een points in differ
ent st ates in this Country and het,,-een ships and shore 
and with foreign coun tries. I t is also engaged in the 
business of huymg and selling apparatus and devices 
for use in radio broadcasting and receiving and in radio 
communication, and shipping such apparatus in inter
state commerce and to foreign countries. 

In the month following its incorporation, Radio 
Corporation purchased the patents, physical assets 
and stock owned or controlled by the 1\larconi \Vireless 
Teleg!'aph Company. At the same time the General 
Electric Company purchased the British holdings of 
the Marconi s tock in America. The :\Iarconi Wireless 
Telegraph Company of America was then dissolved. 
For its services the General Electric Company \\-as 
given 135,174 shares of preferred and 2,000,000 of the 

common stock of Radio Corporation. The General 
Electric Company then granted to Radio Corporation 
license to use apparatus for radio purposes under all 
patents present Or future, o\\.:ned by t he General Elec
tric Company, the exclusive right to make and sell 
radio devices through Radio Corporation only. Radio 
Corporation agreed to generally restrict its business 
to radio supplies and not to enter into competition 
with the General Electric Company with any patented 
device, process',or system. Or encourage others to do so. 
All the foregoing is alleged by the Federal Trade Com
mission with the additional information that "The 
General Electric Company is the largest manufacturer 
of Electrical apparatus, induding devices used in radio 
communication , in the United States." 

In June, 1920, the Westinghouse Elect ric and Manu
facturing Company received from the International 
Radio Telegraph Company assignment of the Inter
national Company's patents, with agreement as to 
mutual exclusive right to make, use and sell apparatus 
controlled by these patents. So says the Federal 
Trade Commission and further alleges that the West
inghouse Company was to sell all its products under 
these patents to the International Company and the 
International Company agreed not to enter under any 
patent rights into the field of the Westinghouse Com
pany. On Dec. 31, 1922, the Westinghouse Company 
owned 1,000,000 shares of the common and 1,000,000 
of the preferred stock of Radio Corporation. 

In July, 1920, says the Federal Trade Commission, 
an agreement as to patents ,,-as made among the 
General Electric Company, The American Telephone 
and Telegraph Company, Radio Corporation of Amer
ica and The \Vestern E lectric Company. 

In March, 1921, Radio Corporation made an agree~ 
ment with the United Fruit Company affect ing patents 
and wireless communications. This agreement in
voh-ed also the products of the \Vireless Specialty 
Apparatus Company. On December 31, 1922, the 
United Fruit Company owned 160,000 shares of the 
common and 200,000 shares of the preferred stock of 
the Radio Corporation of America. It is alleged by 
the Federal Trade Commission that Radio Corporation 
made an agreement with the \Yireless Specialty to 
permit that Company to make certain apparatus 
under patent license of Radio Corporation, but the 
\Vireless Specialty Apparatus Company was specifi
cally not permitted to make vacuum tubes. 

Other agreements as to exc1usi,,-e rights were made 
by the Radio Corporation \\-ith various companies 
interested in \\-ireless communications. 

The Federal Trade Commission outlines the new 
famous "Patent license" policy of Radio Corporation 
to offer "j ust one more ohstacle that non-licensees will 
have to overcome." It is alleged by the Federal Trade 
commission that the details of the transactions sketched 
briefly in the foregoing show that "the respondents 
have combined and conspired for the purpose and 
with the effect of restraining compet ition and creating 
a monopoly in the man ufacture and purchase and sale in 
inter-state commerce of radio devices and apparatus." 

(Tum to page 62) 
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Other 
~LL"AMERICAtf 

Guaranteed 
Radio Products 

~
power Amplifying 

• .. ' , Transformers 
\\ (P ush- P ull) 
\I I nputTy p<: R-30 $6 ,00 

- • OutputTypcR-3 1 6 .00 

Rauland.Lyric 
A l aboratory grade audio 
tra n sformer f or music 
10ve~. R · SOO ___ 59.00 It : 

~
• Universal Coupler 

• ~ Antenna couplet' o r 
tuned r. f. transfor· 
mer. R - 140_ $4.00 

Self.Tuned e,:JIib 
R. F. Transformer -== '. 
W I."Ilnd to su it the tube. 
R -199_ .$S.00 R-201A-$S.00 

~ 
Long Wave 

~ 
• . , Transformer <Inter

m ediate FreQu'en cy) 
. 4,000 t o 20 .000 m eten. 

. (15 -7S k c.) R -110 $6.00 

10,000 Meter ~~ 
'" (30 Keo) ~ ~ 
Transformer . ~ 

Tuned type (filtet' or 
input) . R -120._ .. 56.00 . 

~ 
Radio Frequency 

~ ~ (Oscillator)Coupler 
, Range IS0to GSOmeten . 

R -130 , $5.00 

~ 
Super-Fine Parts 

Consisting of th ree R -llO's, one 
R -120 and one R - 130 

_~....... $26 

eliable! 
fuL .. A1vrnRICAN Standard Audio Frequency Transformers in any 
radio receiving set mean but one thing-assured efficiency in ampli .. 
fication. Since 1919.ALvA~1ERICA ... 'l Audios • 
have answered the demand for an instru, A 11 ... Am e rIC an 
mentthatcould berelieduponformaxio,lum R fl R · 
amplification and faithful tone reproduc, e e X e eel V e r s 
tion. Set builders who knOv.: radio do not 
experiment-they specify ALL-A'rt:RlCANS, 

with full assurance that they will consis
tently perform with highest efficiency. 

Precision--Made 
Au.'A~[£RlCA.~ re!iability is a natural result of ALL
A MERlCA!oI precision manufmure. Each part is scien
tifically designed and accurately billit to exact stand, 
ards. Special machinery and testing equipment assist 
in achieving perfection. 

When you are buying a new set, look under the lid 
forAu, A MERlCAN Audio:!. Or instaIlALL-A MERlcANs 
in your present set if it is not alre2dy eqUipped with 
them. You'lI appreciate the difference in amplifica' 
tion. 3 to 1 Ratio, $4·50. 5 to 1 Ratio, $4.7;. 10 

to I Ratio, $4.75-

Comrlece reCe1vmg sets. with all instruments mounted on 
pane and baseboard ready to be wired. Clear photographs, 
bluepnnrs anda 48-pa~" instructionbookmake \\ iring SO easy 
as to be the work of oru; one dehghtful evening. 
AII·Am"", Junior is a one-tube set with remarkable selectiv
ity and volume. It tunes out the locals and ~ets r ea l distance, 
or it bOO!:s in the local stations on the loud speaker, 
All-Amax Senior 15 :1 three-tube set with three stages of r . f. 
amplification, crystal de[Cc~or and twO, .. ages of ,audio. It is 
h'Rhly sel'ctive and bnngs ID the faz-dlStant statiOns ontbe 
loud spealer. 
AII-Amax Junior (semi-Mishedl $22.00 
All-Amn: Senior (sclUl-n=bed) 42.00 

RAULAND MFG. CO. 
P i ",.eeT~ in the InduslTY 

2680 Coyne St., Chicago 

5 

OVER A MILLION ALL .. A,~{ERICAN STANDARD AUDIOS IN SERVI C E 
~ Tested and Approved by RADTO AGE ~ 
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FOR REAL RADIO SATISFACTION 
BUILD A B-T LOW LOSS NAMELESS 

B-T LIFETIME CONDENSER 

Lr 
1-11 
1-23 
1-35 

Capacity 
125 
250 
500 
725 

Price 
$4,25 

4,50 
5.00 
Q.50 

B-T LOW LOSS TUNER 
Milde in two types for B roadcast 

or Short Wave. Ranges covered 
with 250 M.M. F . 1-11 Condenser. 
Type B 200 to 565 $5.00 
Type SW 50 to 150 5.00 

Price 
S~, 50 

5.00 
Q.OO 

B-T VER.c~ER CONDENSER 
(With 3 In. d ial) 

Capacity. 
250 MM.F. 

Type 
V- 11 
V- 23 
V-43 

500 MMF. 
1000 MMF. 

In no other five-tube set can you 
get such hair-line selectivity, dis
tance, volume and tone purity 
at a price so pleasant to the 
pocket book. 

This year during the Interna
tional Tests hundreds of Name
less owners reported, and had 
verified, their successful recep
tion of English, French. German, 
S panish, Dutch anJ Mexican 
stations. 

Under ordinary conditions, when 
the usual barrage of nearby high 
power stations are on the air, 
the Nameless displays unusual 
ability in bringing in distant 
stations. The inherent select
ivity of the circuit is further im
proved by the adjustable pri
mary in the antenna circuit 
transformer which permits you 
to meet your local requirements. 
The advanced low loss design of the B-T 
Lifetime Condensers and Low Loss 3-
Circuit Transformers, plus the electrical 
COrTectness of the circuit on which the 
Nameless is based. have as a natural re
sult. great range. volume. distance and 
distortionless reproduction. 

If you are going to build a receiving set 
you will be well repaid in improved results 
and money saved if you make a point of 
s ~~ing the B-T Kits at your dealers be
fore you go ahead. A postcard will bring 
you our folder RF-32 which give more 
'details of the Nameless-the radio set 
without a regret. 

BREMER-TULLY 
MANUFACTURING 

COMPANY 
532 S. Canal St. Chicago, Ill. 

2,·T. lOW lOSS 'N \'\IM$' 
It f. ('lR(lJ1T 

gr~; 

B-T LOW LOSS NA.'\1ELESS KITS 
KIt No. 3 contains three 250 M ,M ,F. 
LifetIme Condensers. three Low Loss J
Circuit Transformers. Q"Ie 40 M .M .F. 
Control Condenser with 2" Dial and 
complete blue prints. instructions and a 
list of other necessary parts . , . •. . $26.50 
K it No. 1 contains three Low Loss Trans
fonners only (Na meless blue prints sell 
separately for $1.00) ............ $10.50 

B-T AIR CORE TRAt"lSFORMER 
TypeAC3 as Illustrated has adjustable 

untuned primary. Type ACI has fixed 
primary. 
T \ "pc AC3 . .•. . . . •••••..• . .. . •• . $3.50 
Type ACl •. •. . •• • .. • •.• .. ..•.. • 2,50 
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What size batteries 
will work best in your set? 
SI!LI!CTING storage batteries of the 
right size and capacity is necessary, 
not only for the best reception, but 
also to arrange the time between 
chargings to suit your convenience. 

The Prest-a-Lite Chart now 
eakes this easy. Illustrated above 
is a section of the master chart 
showing Prest .. O .. Lite HA~' Bat .. 
teries for ;-volt tube sets. If your 
set has these tubes, you will find, in 
the fourth column, the Prest-a-Lite 
"A" Battery that fits it exactly. 
Use either of the two si:es recom' 
mended, depending on the number 
of days' service you want between 
chargings (based on an average use 
of your set of three hours a day). 

Thousands of radio dealers have 
the complete chart, showing you 
also how to select " B" Batteries, as 

well as "A" Batteries for peanut 
tube sets. You'll prefer Prest-a, 
Lite Storage Batteries because of their 
special features designed for better 
radio reception. Improved separa
tors and plates insure steady, un· 
varying current and years of life. 
The novel solid-seal top prevents 
external current leakage and possible 
short circuits. They're easy to re
charge and priced remarkably low 
-from $4.;0 to $38.2;. 

Let the Prest-a -Lite Chart guar, 
antee you batteries scientifically 
correct for your set. It is endorsed 
by the world's largest electro
chemical research laboratories. See 
it at your dealer's-or write for our 
interesting booklet, "How to fit a 
storage battery to your set-and 
how to charge it ." 

T HE PREST -a-LIT E CO ., INC., INDIANAPOLIS, IND. 
"lew Yor~ Office: 50 East 4:.nd Street. Pacific Coast Factory; 599 Eighth 
Street, San Francisco. Canadian Factory: Prest.()-Lite Company of 
Canada, Ltd., Toronto, Onto 

Wri te today for 
this free boo klet 

Whether you have a 
one-tube set or most 
advanced multi-tube 
outfit, you'l1 find a fund 
of interesting informa
tion in our booklet, 
"How to fit a storage 
battery to your set
and how to charge it." 

This booklet gives 
you the complete Prest
O-Lite Radio Chart
technically accurate rec
ommendations cover
ing both "A" and "B" 
Storage DatterIes for 
every type of set. 

In addition there is 
much \' itally important 
data on the care and up
keep of storage hatteries 
- information that any 
radio fan will find c;,f 
real value in keeping 
his set at its maximum 
efliciency. Write for 
your copy right now. 

* 
of!tB 

• • • '. • 
• 

• II 
• .. 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - . • • 

•••••••••••••••• ~ ~ ~ •••••••••• ~.g •••• ~ •••• a •• _ • •••• •••• • •• • • 
+ Tested and Approved by RADIO AGE Ji. 



8 RADIO AGE jor February, 1925 The .Magazine of the llour 

Write today for your FREE copy of-

ard's New Radio 
Catalogue 

TIDS advertisement is published 
to tell you three things everyone 

in terested in Radio should know. 

That we believe Ward's is today 
the greatest Radio store in the world 
-that it is the real Headquarters for 
Radio. 

Second, that at Ward's you can 
buy everything in Radio without pay
ing the usual" Radio Profits." 

Third, that this big 68-page book 
-a genuine reference book on Radio 
-is yours free for the asking. 

Our Radio Experts 
This Catalogue is a book gotten up 
by experts. It shows all the best hook
ups, everything in parts and com-

Headquarters 
for Radio 
Satisfaction guaranteed OT 

'JOUT mone,), back. 

plete sets-so simple that you your
self can easily install them. 

And it shows only tested and ap· 
proved Radio equipment-selected 
and tested thoroughly by our Experts 
who are up-to-the-minute in Radio. 

Write forWard's free 68-page Radio 
Catalogue and see the low prices. 

Our 53 Year Old Policy 
Every Radio set we sell is guaran· 
teed to give complete satisfaction. 
In buying Radio from Ward's you 
are buying from a house whose re
liability is above question. For 53 
years we have sold quali ty goods only. 
Address our house nearest you. Dept. 
No. 18-R. 

Montgomeij"Ward &CO 
The OltUst Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Fort Worth 
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A Set for the Exper imenter-

A "SURE SHOT" 
THE design of this super-heterodyne 

was made with the idea in mind 
to design a set that could be con

constructed by the average experimenter 
and to work like a laboratory product. 

This is made possible by the de:;;ign 
of the tuned long wa , 'e amplifier which 
automatically eliminates the slightest 
possibility of dou bt as to whether or not 
the long wave amplifying transformers 
are working at the same wavelength. 
Also the method of wiring which is used 
in this set reduces the coupling- between 
the successive stages of radio frequency 
amplification to the point where the out
fit is most stable. 

Further, the method of wiring and coil 
mounting removcs the necessity of inner 
stage shielding, which usually introduces 
serious eddy-current losses and at the 
same time complicates the construction . 

Plate Current Small 

TH E " A" battery supply may be deri,·
ed from either three dry cells or a four 

volt storage battery. The plate current 
is very small (8 l\lilliamperes). This is 
because 199 tubes are used and the grids 
are all kept at a high negative potential. 
A 201-A tube can replace the 199 tube 
in the second stage of audio frequency 
amplification. Obviously the six 199 
tubes must be put on one 
rheostat and the 201-A on 
another. 

At all times the fila
ments of the tubes (the 
199 tubes in particular) 
must be kept down as 
much as possible, as a 
sli~ht over-load greatly 
decreases their life. 

When a super-hetero
dyne does what a three 
tube set should do, the 
trouble usually lies in the 
long wave amplifier. 
Failure of this very im
portant part of the set to 
give a great gain is 
usually due to the follow-

c. 

By ARTHUR B. lcCULLAH 

A Tuned Long \\7ave 
Alnplifier Big Aid 
lengt h as the transformers are peaked 
at . This latter failure predominates 
when working at the longer wavelengths ; 
that is, in th'e neigh borhood of 6,()00 
to 10,000 meters; i. e., Mr. Trans
former Ianufacturer will specif}' that a 
.0003 fixed condenscr must be placed 
across his filter transformer to tune it to 
t~e wavelength -; the transformers are 
fixed, 

1\ow, Mr. Condenser ~Ianufacturer 
says our fixed condensers will vary within 
20 per cent of their rated capacity. This 
means that rou are running a small 
chance in gett ing your filter tuned to the 
same wavelength as your transformers are 
designed for. 

This condition does exist and many 
three stages of long wave amplification 
are gidng less amplification than one 
stage that is working properly. 

WatchinJ.t the Transformers 
, "I THE X working at the shorter waves, 

,' l 1,000 to 3,000 meters, both of the 

Super-Het 
said difficulties are encountered, making 
t he long wave amplifier a hopeless mess 
unless the transformers are accurately 
matched (also \\ith the filter ) and to do 
t his is abo,'e th l; aLiIit y of the a,·erage 
experimenter. 

There has Leen much discussion in cur
rent issues of different radio journals as to 
the proper wavelength at which to a mpli
fy, in a super-heterodyne. Some writers 
will ma ke their choice with purely theo
retical efficiency in mind. Another author 
in making his choice has considered both 
t he theoretical efficiency plus the prac
ticaLility of such a design, This is the 
probable reason for such a vast difference 
in opinions. 

The tuned long wave amplifier is an 
expedient, but is a Lit more difficult to 
build. Once finished, you can be sure 
that you have all that can be had in an 
a mplifier. 

On account of the high efficiency ob
tained with the tuned long wave ampli
fiers, only two stages are needed. That 
is, with two stages of long wave amplifi
cation, this super will get down to the 
" noise level" under average conditions. 
What is more, the fe wer the stages, the 
more stable our set will be, because there 
is less chance for inter-stage reactions ; 
a lso, if the same out-put can be had with 

less stages, our set \\' i11 
be more efficient. 

The reduction of the 
number of tubes reduces 
the size, initial cost and 
up-keep. . 

List. of Parts 
Required 

Front pane! 'S"'x30 " 
:r.3-16 " 

2 Bakelite strips 1-2 -x 
IS "xl--! II (coil mountings) 

1 Bakelite strips 1 1-2 " 
x24 "x 1-4" (To mount soc
kets) 

1 Bakelite strips 3 1-2 " 
xI8"xl-4" (Condensers 
mountings) 

ing; 
Transformers not work

w.g at the same wave-

Above is shoU'n the method of wiring the oscillator coil for AIr. 
A1cCullah's super-heterodyne. LJ-20 turns ; L2-JO turns; LJ-JO 
turns , The bakelite tube is 2 J-Z inches in diameter ~md J in~hes long. 

2 Pieces brass rod 3-8 " 
square 3 3-4 II long 

2 lPieces br'lSS rod 
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T he wiring diagram of Mr. A fcCullah's " sure shot'" super-heterodyne. T/lis set 
is designed especially for the' experimenter. and yet results show that it is rarely exceeded 
as far as DX work. selectivity and clarity of tone are concerned. '\ll wires below the 
dotted portion of the diagram are included in the cable. 

3-8" square 2 1_2 * long 
2 .0005 mfd. variable condensers 
3 .0005 mfd. variahle condensers 
1 -1 spring jack 
1 2 sprIng jack 
lOn-off switch 
1 Ten to fifteen ohm rheostat 
I 200 to 400 ohm potent iometer 
2 Four inch dials 

6 -100 turn coils (Of good make) 
3 Pieces Bakelite tubing 2" diam. 

3 1-2" long 
i 199 tube sockets 
3 .5 mfd. by-pass condensers 
1 .002 fixed condenser 
I Bakelite t ubing 2 1-2 " diam. x3" 

JonR". 

The klagazi1te oj the Hour 

1 Bakeli te tubing 1 1-2" diam. xl " 
long 

2 Audio transformers (Of Good ~Iake) 
1 --- Midget condenser .000045 

m.f.d . 
I .00025 grid condenser 
1 Three meg. grid lea k 
1 Loop with center tap 
3 Three inch dials 
60 Feet rubber covered wire 
l\liscellaneous nuts, bolts and screws. 
The best of parts must be procured 

for this set as the best are none too good. 
After procuring all of the parts listed 

from a reliable dealer, the builder should 
proceed to grain and 'drill the panels. 

The graining of the panels can be done 
nicely with ·umber One steel wool , 
rubbed lengthwise. After this a few drops 
of oil are put on the panel and rubbed 
with a piece of clean waste. 

Mounting the Sockets 
l\ ,tOUNT the four sockets and three 
lV variable condensers on their re
spective pieces of bakelite. Drill and tap 
the ends of the four brass rod for a 6-32" 
machine scre\\'. 

After the front panel has been finished, 
mount the two variable condensers, 
rheostat, potentiometer, two jacks and 
an on-off switch. :'Iiow screw front panel 
to base board. Mount the apparatus 
on the base beard, leaving planty of room 
for the cable that will run the length of 
the set. 

The oscillator coil is wound on a 2 1-2" 
tube. 3" long. The pick-up coil is wound 
on a 1 1-2" tube 1 fI long. This coil is 
made to rotate within the larger coil so as 
to vary the coupling. The larger tube has 
two windings of 30 turns, each wound in 
the same direction. The smaller coil 
has one winding of twenty turns split in 
the center so as to let the shaft go 
through. ~umber 24 green silk wire is 
used. 

The wiring·is the only difficult part of 
the set. The wiring diagram shows what 
wires are to run in the cable (in brief all 
wires but the grid and plate wires are 
run in the cable). 

Small finishing nails are driven into the 
base board in a line down the length of 
the set and opposite the points where 
wires come out from some piece of appa
rHUS to join the cable. Several nails 
can be seen in the pictures. 

After the set is wired, tie the cable 
with some waxed string, (any telephone ' 
repair man will show you how to tie the 
cable). 
~ow you are ready to try the set out, 

Set the three variable condensers that 
tune the long wave amplifier at about 
three·fourths of the way in. Connect
un the batteries with the usual precau· 
ti~ns; put tubes in the sockets and pro
c-eei to tune in. If the set is connected 
right, it will pick up some local stations 
immediately. After you pick up a local 
station. readjust the three variablp. 
c:>nrlensers in the long wave amplifier 
u,til you get maximum signal strength. 

Kow try to pick up some distant 
stations and make some adjustmen~s on 
tlt e regenerative condensers and the pick 
up c:>il. 
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The use of the ,cable method of wiring 
may seem quite a radical departure from 
the' usual method. However, it has 
proven its efficiency and is used in any 
number of high grade commercial sets 
today. The builder must, however, 
bear in mind the fact that all wires that 
connect the plate and grid circuits must 
be left out of the cable and not run 
parallel to one another for any great 
distance. "'hen a section of cable IS 
completed and ready to be bound to
gether, it should be done in the following 
manner: Take a long piece of waxed 
string and fas ten it secureJy to one end 
of the bundle of wires, and by looping 
a series of half hitches, at intervals of 
about one inch, the entire length of the 
wire to be bound, you will find upon 
completion that the cable is quite sturdy 
and will not easily be jarred out of place. 

Lon~ Wave Transformers 

To l\IAKE the long wave transform
e rs, proceed as follows: Take the 

six 400-turn honey-comb coils and mount 
them on the three piec~ of bakelite 
tubing that have been procured fo~this 
purpose. If you cannot get bakelite 
or other tubing whose outside diameter 
does not correspond with the inside 
diameter of the honey-comb coils, get 
the size tubing just under the insi,le 
diameter of the honey-comb coils and 
split it (the tubing) the entire length 
of one side. This will permit the tubing 
to expand enough to insure a snug fit 
inside the coils. 

The three long wave radio frequenc y 
transformers are then mounted on their 
base. which is the two bakelite strips 
one-half inch wide and eighteen inches 
long by one-quarter inch thick. These 
strips are laid one on ·top of the other 
and holes drilled at intervals. to be 
determined by the experimenter after 
he has purchased the honey-comb coils. 
The three long wave transformers should 
be separated equal distances one from 
the other. You can use long brass bolts 
for fastening the tran::;foTlners to the 
bakelite strips. It is well to mount the 
transformers so that there will be a little 
clearance between the bottom of the 
coils and the baseboard. i\Iounting 
them on the bakelite strip is to permit of 
changing the angle bet~\'een them and 
thus reduce the inductive coupling be
tween them to a minimum. 

As before mentioned, the oscillator 
coil is wound on a tube three inches 
long and two and one-half inches in 
diameter. Our sketch shows the con
nections leading to four .binding posts 
mounted on the tube. Soldering lugs 
can be substituted for the binding POStS 
if the e.xperimenter wishes. The pick-up 
coil is wound on a tube one inch long 
and one and one-half inches in diameter. 
Twenty turns of X umber 24 double silk 
covered wire are wound on this piece 
of tubing, ten turns on each side of t he 
shaft. Both sides of the coil must be 
wound in the same direction. The draw
ing shows both ends of the inner sides 
of the coil connected together, while 
the start and finish of the coil are con
nected to the shaft. The builder ca n 
bring the start and finish wires through 
a 1l0Ilow shaft. T f he dedd~s to do this, 

A side view of the super-heterodyne. showing the method of installing the 20IA 
tubes In the push-pull audio amplifier. 

he must remember to use flexible wire 
in making this connection. 1\ umber 
24 double sil k cO" ered wire is use(1 on 
both the oscillator and pick- up coil. 

The design of the front pane l is left 
to the builder's taste. The only thing 
that is necessary to have on t he main 
operating panel is the secondary and 
oscillator condensers and a fil a ment 
control 'Switch, which enables the oper
ator to turn ' the filament current off at 

will without having to remove one of 
the battery lea(ls from the battery. the 
rheostat and the potentio meter. 

Watch Wiring Diagram 

USE great care in following the wiring 
diagram of the OSCillator circuit and 

no trouble will be experienced in making 
the heterodYne unit oscillate. 

The seco~dary of the three air core 
long wave radio frequency transformers 

The ex perimental model of the McCullah super-hel, shOWing the possibilities 0/ 
condensing lhe Ol lt{it by maunling the audio amplifier u nder long wave amplifiers. 
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is tuned with three .0005 mfd., variable 
condensers that are to be mounted on a 
sub-panel three and one-half inches wide, 
eighteen inches long and one-quarter 
of an inch thick. This is done so that 
once the condensers are adjusted, they 
will be out of reach and you will not be 
tempted to turn them and throw the 
entire long wave amplifier out of tune. 
After the condensers are mounted on 
the sub-panel, the panel and condensers 
are mounted ,on the end of the baseboard 
farthest away from you, using the two 
pieces of brass rod two and one-half 
inches long and three-eighths inch square. 
The photograph on page 11 will show 
this quite clearly. 

The incomplete experimental model. 
showing how the nails are used in laying 
the cables. 

After you have mounted the four 
vacuum tube sockets on the piece of 
bakelite, one and one-half inches wide, 
twenty-iour inches long and one-quarter 
inch thick , connect the filament leads 
together by means of a long piece of 
blls bar wire. \Vhile it is not necessary 
to use bus bar . wire for this purpose, 
due to the fact that this is such a long 
connection, it is best to use a wire that 
is quite firm. 

there is today, he may at times wonder 
how he is to know just what is the best. 
I t is very easy to determine just what is 
best if you will but pay a little attention 
to the manufacturer of the kind of 
apparatus you want. Do not purchase 
any equipment from a manufacturer 
who will not guarantee his prociucts, 
or from people who are known to be 
"bootleggers. " 

The variable condensers used in tuning 
the long wa ve ~ mplifier do not have to 
be verniers, neither dothey have to be of 
the more expensi \-e low loss type. If 
condensers of the type that permit 
high losses are used, the efficiency of the 
set IS nil. The oscillator condenser and 

A rear vicw of the -Sure-Shot super. 
mollntings, etc., are made. 

I t will not be necessary to drill holes 
for mounting either the midget variable 
condenser or the grid leak and fixed 
condenser, as these two pieces of appara
tus are so light that they will practically 
support themselves when soldered to 
their respective places. the condenser across the loop should 

It might he well to state that the grid lIe of the low loss type, having a straight 
leak should have a resistance of about line wavelength curve, as with con
three megohms and the condenser (grid) densers of t his type the settings for 
capacity s hould be .00015 . gi\-en wa\-elengths will be tIi vi ded 

The builrler may use an y tYJ.'e of loop e\'enly over the entire dial. 
t hat he may choosc, just so it will tune While these condensers do not have to 
low and h igh enough to cover the broad- be of the vernier type, it will be found 
cast range. One about two feet square convenient at times to have some means 
a nd t uned with a va ria ble condenser of a djusting them very finely . For this 
having a capacity of .0005 mfd has been purpose a dial or a device that wil! 
found to give excellent results. However, enable you to move them a ' mere fraction 
a loop of this si ze is not absolutely of an inch at a time will be found quite 
necessary a s some of the smaller ones on convenient. 
the market are every bit as efficient. Be careful in selecting the \'acuum 

tube sockets and do not get those that 
Watch Your Apparatus, Too are commonly spoken of as "mo ulded 

I N CHOOSING apparatus for a circuit mud" products. Be sure that the con
of this type, the builder must remem- tact prongs are springy enough to touch 

ber (as before cautioned) to use only the prongs on the tube and here let me 
the best obtainable. W ith such a au\'ise you against using adapters. If 
v;l.riety of equipment on t he m<\fket as you wish to use the set with the larger 

The .Magazine of the Hour 

tubes, build for that purpose. If not , 
the smaller sockets should by all means 
be used. 

The set can be made in a real portable 
manner if the lower picture on page 11 
is followed. To do this, the sub-panel 
on which the three variable condensers 
are mounted is omitted and they are 
mounted at right angles to the bakelite 
base on which the tubes are mounted. 
Of co urse , it will be necessary to procure 
a longer piece of bakelite for this purpose 
than the one origi nally speci tied. It 
would be best for the builder to deter
mine the length of this, as he will know 
just how wide he will want the set to 
be. The audio frequency amplifiers 
can be mounted under the detector tube 
as shown at the extreme right hand side 
of the picture. 

In the upper photograph on page 11 
is shown the circuit with push pull 
amplification. This is added in the 
usual manner, but it has been found best 
to use the larger type tubes for this 
purpose. This will necessitate the in
stallation of another rheostat, to control 
the push pull amplifier and a modifica
tion in the " A" battery current supply 
to compensate for the increased amount 
of current consumed by these tubes. 
It is best to install push pull amplifica
tion after one stage of straight audio 
has first Leen added. 

In purchasing the audio frequency 

Note how the cable connections, condenser 

transformers it might be well to suggest 
that transformers of a low ratio be used. 
as those of a high ratio w!1I only distort 
t he speech and music. Two transformers 
having a ratio of four to one are con
sidered the ideal type to be used in an 
a udio a mplifier by most experimenters. 
As the output of signal strength is so 
great in a set of this this type the resis
t ance coupled style of amplifier can be 
used quite nicely and \'ery good success 
has been reported using two stages of 
resistance cot:pled amplification and a 
straight stage of a ·.Idio. The output from 
three stages of resistance coupled ampli
fication is about as great as the output 
from a two stage audio amplifier, but the 
clarity of tone and the freedom from dis
tortion more than make up for this short
coming. 

Be careful in making y our connections 
to solder all joints that you possibly cal!. 
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An All-Round Receiver-" 

The 3-CirCllit R·EGENERA TOR 
T HREE tubes is practically the 

minimum number that is suited for 
really satisfactory year-round loud 

speaker receiving. Of course, you can 
employ two tubes, with refiexing and 
have fairly good loud speaker operation, 
but in sure-fire tuning control, utmost 
sensitivity and in quiet, undistorted 
amplification, the straight regenerative 
detector and two stage amplifier form an 
unbeatable" combination. 

With so many reasonably priced three 
circuit couplers available, it is actually 
a waste of time and a very slight saving 
to construct your own . \Vith one of 
·these instruments and a good variable 
condenser, the receiving circuit is simple 
to connect, simple to tune and unequalled 
in the regenerative field for its selective 
ability, DX reception and accuracy of 
its dial settings. 

Moreover, the outfit can be assembled 
in a very good looking style, if a bit of 
care be expended in the arrangement of 
the panel and its "fit" in the cabinet. 
A special cabinet was built for the 
receiving set illustrated, using mahogany 
with a piano finish in dark walnut. A 
cabinet-maker did the job for fourteen 
dollars. I t has a 60 degree slope in 
front, proportioned to take a 7 by 18 
inch mahoganite panel and having a 2 
inch vertical frontal portion for added 
beauty. 

Cabinet Construction 

To obviate joints between sides and 
top, the opening for tubes and wiring 

is in the form of a rectangular door about 
12 by 7 inches, located in t he rear. 
Beneath it is a slot one half inch in widt h 
and three inches long, through which the 
flexible connectors for batteries, aerial 
and ground are passed. The dials for 
condenser, coupler and rheostats .are in 
mahoganite likewise, so that the panel 
and woodwork of the cabinet present an 
appearance of elegance and refinclDent. 

An added fea-

By BRAINARD FOOTE 

"Sure Fire" Tuning 
Control, Maximum 
Sen sit i v i t y, E a s y 
with this Circuit 
not permanently connected in the circuit, 
but joined to the plug just as though 
it were an external speaker. The cord 
comes out the rear of the cabinet along 
with the other wiring. 

Two jacks are provided, one giving 
access to the detector for headphone 
usc, and the other to the second step 
of the audio amplifier for the loud 
speaker. One rheostat controls the 
de tector tube, which is of the "soft" 
(200 or 300) type, while the other 
rheostat regulates the filament current 
of both of the amplifier tubes. 

The apparatus required for the set 
itself is as follows: 

1 7x18 inch cabinet 
1 7x18 inch panel 
1 7x12 inch panel (as sub-panel inside) 
1 Loud Speaker horn (if desired) 
1 Phone Unit (if desired) 
1 Three Circuit Coupler; 
1 Variable Condenser to suit : the' 

coupler 
1 6 ohm rheostat 
1 10 ohm rheostat 
4 dials for above in~ruments · 
1 single circuit jack 
1 double circuit jack 
1 phone plug and cord (for loud 

speaker) 
3 tube sockets 
2 audio frequency amplifying trans

formers 
1 .00025 mfds. grid condenser and 2 

megohm grid leak 

, ........ 

1 .002 mfds. fixed condenser 
7 binding posts _ 
10 lengths bus wire for connections 
Screws to mount panel to cabinet 

The accessory equipment is listed as 
follows: 

1 UV 200 or C 300 detector tube 
2 UV 201A or C 301A amplifier tubes 
1 6 volt storage battery 
245 volt "B" batteries with 22J2volttap 
Aerial and Ground equipment 
Lamp Cord for set connections to 

batteries 
Loud Speaker unless included in set 
Headphones if desired (for OX work 

on detector tube) 

Using a Vernier Control 

THE three circuit coupler is usually 
accompanied by specific directions 

for its installation and use. The size 
of variable condenser needed with it is 
ordinarily mentioned, too. This con
denser should preferably be equipped 
with a vernier control of some sort, 
or else a vernier type of dial may be 
purchased for it. The vernier should 
not be in the form of an extra plate or 
the type that changes the distance 
between the plates, as these prevent 
accurate "loggin~" of the dial adjust
ments for different stations. 

The incorporation of "low-loss" ap
paratus will go far toward increasing the 
receiving radius and at the same time 
t he selectivity of the outfit. This applies 
in particular to the coupler and the 
variable condenser. The panel is laid 
out first and the parts are situated with 
an eye toward effective balance and 
symmetry. The rear view of the panel 
shows just what parts are mounted on 
it and where they ought to go. In case 
you decide to use an external lOUd 
speaker, the two jacks and the two 
rheostats may be raised nearer to the 
center line, or one hck might be placed 
beneath each rheostat to preserve the 

good looks of the 
layout. 

The Wiring 

ture is the self
contained loud 
speaker-an idea 
which may not ap
peal to some of you, 
but which, on the 
whole, seems quite 
pleasing both in 
appearance and in 
results. The horn 
is a small molded 
product and a high 
quality phone unit 
is fitted to it by 
a special cap in
cluded with the 
horn. Leads from 
the phone unit are 
in the form of a 
single phone cord, 
with a plug at the 
end. The phone is 

The parts mounted to the panel are few and their arrangement is neat. The loud 
speaker horn is a novel feature, being included in the Cilbinet. Any high quality type 
of three circuit coupler will answer the purpose. 

\\'herever pos
sible, use connec
tions to binding 
post in place of 
soldered lugs or 
soldered joints of 
any sort. Not only 
does soldering make 
for a weak joint 
mechanically, but it 
means more places 
for corrosion to take 
place. Good con
nections may be 
made with one of 
the new radio tools 
now on the market, 
built something like 
a pair of pliers but 
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ha ying a rounded nose on which a neat 
loop may be formed for fastening beneath 
the binding post screws. 

The 7xl1 inch sub-panel is useful for 
assembling the three sockets, the audio 
transformers and the binding posts. 
These last-named may be suspended 
on a separate "bind-
ing post panel" as 
illustrated if this 
stunt appeals to 
you. I n fact, such 
panels may be ob
tained all ready for 
use, drilled for seven 
or eight posts. Wir
ing on the main 
panel and sub-panel 
should be done in
dividually, locating 
all the wires that do 
not interconnect be
tween the two 
panels. Then, the 
panels are placed 
in the same physical 
relation to each 
other tha t they will 
have in the finished 
receiver , whether 
the ' cabinet chosen 
be sloping Or up
right. 

movement of the- condenser dial. All 
local stations will tht!n be heard clearly. 
For distance work, it becomes necessary 
to advance the position of the tickler 
dial to secure 'regeneration-but you 
should be very careful not to advance it 
enough to cause whistles' and squeals_ 

The lI1agaZt1te of the Jiour 

lVIAN.Y of our readers get considera~le 
J.. enjoyment out of constructmg 
t heir own 'apparatus, and for their benefit 
the following instructions will enable 
them to build the three circuit tuner as 
described in this article. 

F irst, procure an old vario-coupler and 
strip it of all wind
ing. The tube on 
which the tapped 
primary was wound 
wiII be from 3 to 

.I 

I 
I I 
I 
I 

3 1-2 inches in dia
meter. Beginning at 
the lower end of the 
tube, approximate
ly 3-4 of inch from 
the bottom, wind 
15 turns of ~o. 22 
double silk insu
lated wire. Anchor 
the ends of thIS coil 
by drilling small 
holes in the tube in 
the proper position 
to take the end 
down through one 
hole and up through 
t he other. 

Bus wlTlng be· 
tween the two 
panels wiII serve to 
hold them together 

If you like a sloping model of cabinet. here's one that is particularly handsome. 
The three circuit tuner is used for reception, with a two stage amplifier, and the olltfit 
has a self-contained laud speaker. Make yourself one! 

These holes 
should be about 1-4 
inch apart and in 
line with the wind
ing. At a distance 
of 1-8 of an inch 
from this coil , start 

until tl1('Y are placed in t he cahinet , 
where both may be screwed firmly into 
position. With the connections complete, 
you are re:ldy for the installation of the 
set with its accessories. The aerial and 
ground system are standard so far as 
dimensions and erection go. 

The antenna should preferably be all 
one wire from its outer end right to the 
antenna binding post, to eliminate 
soldered joints. It passes through a 
porcelain tubing either through the wa ll 
or the window frame. The ground lead 
may be another length of the same type 
of wire, running without joints from the 
ground binding post right to the water 
or steam pipe, where a connection is 
made with a ground cla mp. The pipe 
must, of course, be scra ped clean down 
to the hright metal before the clamp is 
put on . 

The " soft" t ype of detector tube makes 
for extreme sensitidty, once its filament 
be correctly a,djusted. It is important 
to get its "grid return" lead on the 
negative side of the filament. If, however, 
you decide t o emp loy a hard tube for 
t he detector, this lead should go to the 
positive side of the filamen t instead. In 
the case of t he soft tube, the filament 
r heostat should be turned up to a point 
just below that brightness at which a 
" hissing" noise begi ns. 

Tuning 

THERE is only one knob that is 
called upon for extensive operation

that of the tuning condenser. With 
such a setting of the tickler dial that no 
whistles or squeals are heard, it is 
possible to tune from low wavelengths 
to high wavelengths by a progressive 

Wh en you do t his, you interfere with 
oth er listeners round about you and it 
is not necessary to actually arrive at t he 
point of "oscilla tion" where such noises 
commence in order to make your recei\'er 
sensitive to d istant signals. 

Kee:> 3. Lo~, Too 

y ou also ought to keep a careful 
li st of all tile stations you hea.r , 

together with their advertised wave
lengths a nd the dia l readings of the 
condenser dial at wh ich these stations 
are heard . ~ot only will this help you 
locate them again, but at the same time 
it will enable you to know p ret ty closely 
the setting of your dIal for a ny wave
lengt h. And if you are trying your best 
to " log" some D X stations, you ,,·ill 
then know, for instance, that KDKA 
comes in at 26 and you won't waste time 
trying to get the call letters of a station 
coming in at that setting, for it must be 
KDKA. 

The three circuit tuner is particularly 
easy to control for another reason. 
The coupling between the antenna and 
the set is constant and therefore the 
tickler dial is practically constant for 
good regeneration no matter where the 
tuning condenser is set. 

This means that the tickler dial need 
scarcely be touched and means that as a 
critical control, the tickler is no annoy
ance. 

All in all, there's no set so easy to 
operate and so extremely satisfying in its 
results in comparison to the expense 
entailed and the trouble of tuning it. 
It's really the sta ndard three tube 
receiVi ng set a nd it is deservedly the 
standard. 

the secondary wind
ing, \\'hich consists of 40 turns of the 
same kind of wire used in making the 
first coil. Both t he starting and finishing 
ends of this coil are anchored in the same 
wa y. ~ext, the rotor is to be wou nd 
with 42 turns of ~o. 26 double silk in
sulated wire and the ends fastened to the 
same terminals to which the un wound 
coil was fastened. This completes the 
tuner. 

Wind in S~lme Direction 

It might be well to state that the two 
coils wound upon the tube must be 
wound in the same direction. When 
moul}ted in the set, the top end of the 15 
turn coil is connected to the aerial bind .. 
ing post and the 10\\'er end to the glound 
hindin!; post . This forms the primary 
winding. The top end of the 40 turn coil 
is connected to the grid leak and conden
ser and to the roiary plates of the varia
ble condenser, and the other end to the 
stationary plates of the \'ariable con
denser and the negative side of the "A" 
battery, as shown on the wiring diagram. 

One of the rotor terminals is connected 
to the top spring of the detector jack and 
the other terminal to the plate connection 
of the vacuum tube socket. 

Audio Transformers 

REGARDING the audio transformer, 
if the builder desires to obtain ex

treme amplification in preference to good 
tone quality without distortion, then one 
having a ratio of 10 to 1 should be used 
in the first stage and that of the second 
stage should be of a lower ratio, such as 
3 1-2 to 1 or 4 to 1. Two low ratio trans
formers of about 4 to 1 will, however, 
give much better musical quality to the 
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reception, although perhaps with a little 
less volume. 

In some cases bettcr reception is ob
tained if a fixed mica condenser having 
a capacity of ·.002 M. F. is connccted 
across the posts, the posts marked "P" 
and .. B" positive side of the first trans
former, but whether 
or not this will be 
of any use will de
pend upon the par
ticular transformer 
used. 

to the failure of the two inner prongs to 
make contact when the plug is withdrawn. 
By substituting a double circuit jack for 
the single circuit jack, employed in the 
last stage, it is possible to connect the 
loud speaker permanently to the circuit. 

To do this, the two outside' prongs are 

The ~la.gazme of the HoUl IS 
As the capacity change in a stra ight 

line condenser is so gradual, practically 
none of the low loss condensers is offered 
for sale with the usual vernier plates. 
This in itself is quite desirable, as it is 
almost impossible to satisfactorily log a 
set that employs condensers using vernier 

plates. It becomes 
necessary at times to 
use a device where
by the condenser 
can be adjusted 
finel y. 

For this purpose 
a vern ier t ype dial 
is usually needed . 
One can be pur
chased from almost 
a ny first class radio 
.shop. Be sure to 
obtain one that is 
free from play or 
back lash. 

It is sometimes 
advisable to substi
tute a variable grid 
leak for one of the 
fixed type. This 
should be mounted 
as close to the de
tector tube socket 
as possible. This 
is important, as a 
difference of one 
inch in the length 
of the grid leak, 
after passing 
through the con
denser, may cause 
the set to howl. ~o 
m i s t a k e will be 
made if it is soldered 
directly to the bind
ing post. 

Sockets and transformers are placed On a separate sub-panel inside the set. Binding 
posts are mounted in a row on a separate strip of insulating material. Connections 
are made with bus bar wire and as little soldering as possible. 

Probably less at
tention has been 
given to tohe aerials 
of receiving set s 
than any other part 
of the entire radio 
system, and a few 
suggestions to the 
reader concerning 
the type and general 
construction will 

The jack used to 
cut in on the detector tube should 
be of as good a quality as it is possible 
for the builder to obtain. This is usually 
considered by most builders as a most 
unimportant piece of equipment. llow
ever, this should not be so, as if the jack 
is of poor electrical construction, it is 
possible to burn out all the tu bes. 

How many times have you heard a 
fan complain that his audio frequency 
amplifier did not seem to work right? 
Cases of this kind can usually be traced 

connected in the usua. manner, while 
the t \\'0 inner ones are con nected to 1: he loud 
speaker. The loud speaker is thus auto
matically put in the circuit when the tele
phone plug is removed from the last st age. 

Regarding the tuning condenser , the 
builder is advised to use only the best 
obtainable, as this is one of the most 
important cO'ntrols in t he circuit. There 
are at present many good condensers on 
the market of the low loss type that will 
fit in this set very well. 

Dot be amiss. 
r Due to the fact that many of the BeL'S 
were smitten with the radio bug in the 
\\Tinter, and with the usual haste of a 
new fan threw up an aerial without any 
definite thought as to e fficiency, appear
ance or practibilit )" , just as long as it was 
elevated as high as possible and as long. 
Of course, it is not very nice to be climb
ing over gables with the thermometer 
around zero. But nevertheless, your set 
will prove more efficient if you but take 
a little care in hanging the aerial. 

The standardized three circuit arrangement is employed. One jack is prIYVided for headphones and another for loud -,peaker. The 
grid return from the detector goes to the " A" minus unless a "hard" type of detector tube is chosen . 
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Keeping Timely with 

Radio CROSS-WORD 
a 

Puzzle 

YOU fellows who have annexed Dial 
Twister's buttons will now have 
a further opportunity for dis

tinguishing yourseh·es. Just sharpen 
up the old lead pencil and demonstrate 
your acquaintance with radio words by 
working our radio cross-word puzzle. 
You have all brought in DX; now let 
us see if you can tune in a word of three 
letters meaning "electronic disturbance," 

By J OHN B. RATHBUN 
and make it fit into the little square 
checkerboard. At the same time we 
would like to know how long it took 
you to accomplish this feat, wh ether 
thirteen minutes or thirteen hours, so 
that we can be governed in laying out 
t he cross-word puzzles of the future. 

Not all of the words in the puzzle are 
strictly radio words. We ha\'e intro
duced enough everyday expressions to 

II IZ 13 

L 0 0 P 

A R T H 

B A H A 

E N 

make it easy for beginners, and Curther. 
there are no long or unusual words, 
Just plain , everyday words that have 
appeared dozens of times in issues of 
RADIO AGE. Roughly, we should 
say, about fifty per cent of the words are 
radio terms with the remaining fifty 
per cent as used in common conversa
tion. Such words as "dinosaurus" or 

(Turn 10 page 71) 
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Efficiency with MATCHED Parts 
A SLIDE '~?IRE BRIDGE FOR MEASURING CAPACITY 

AND IMPEDANCE 

I T OFTENTIl\IES becomes quite a 
problem for the fan who delights 
in building his own receiving set to 

match his radio frequency transformers 
properly or to build transformers or 
condensers of the proper impedance or 
capacity, because of the difficulty in 
having them measured or matched. 

Radio frequency transformers, as we 
all know, should be as near equal to 
one another as is possible, to obtain the 
most efficient results when placed into 
a set. This applies to the intermediate 
irequency transformers of the super
heterodyne type of circuit in particular 
and to a lesser extent to the neutrodyne 
and tuned radio r requency type of cir
cuits. These transformers may be COft
structed exactly alike, to the turn of 
wire, and to the length of wire and 
spacing of turns, yet they may be one or 
two hundred meters apart, due tothe vari
ation of the wire or its insulation, densit y 
of winding or capacity between windings . 

Take the condenser, a piece of equip
ment most important, yet usually very 
small, where capacity must be as nea r 
exact as possible to produce the best 
results. All One can do is either take 
the man ufacturer's stamp as final, or 
he can figure it out with.a long mathe
matical problem; but as the great ma
jority of broadcast listeners afjd set 
builders are not radio or electrical engi
neers, this becomes too deep and com
plicated. 

Not So Complicated 
The measuring and balancing of 

coils and condensers is not a hard or 

By H . FRANK HOPKI NS 
Assoc. A. E. E. 

complicated operation; in fact, it be
comes almost as simple as tuning his 
receiver when a circuit commonly known 
as a "slide wire bridge" is set up. This 
c ircuit is simple within itself, and can 
be built in the form of a portable instru
ment at small cost, as described in this 
article. 

WHY YOU l\l'"EED THIS 
UNIT 

The success or failure of 
most radio receiving sets de
pends on whether or not the 
apparatus used is properly 
matched. 

If your radio frequency trans
formers are not as equal as 
possible, your results will not. 
be up to standard. 

Here is a unit that enables 
you to detennine the necessary 
capacity of your condensers, 
transformers. inductances, etc., 
and thus assure yourself that 
your set is properly laid out. 

If you are in doubt about 
the procedure outlined in this 
article, do not hesitate to call 
upon the authpr for personal 
counsel. 

Material Required in Buildinll the 
Instrument 

Olle maple disk 7" in diameter (De· 
tail 1). 

One Induction Coil. 
One High frequency buzzer (900 to 

1000 Cycles). 
One piece No. 34 Bare German silver 

resistance Wire 24 " Long. 
Eight brass binding posts. 
One composition panel 8"x8",,3'16" 

(Detail 3). 
One 3-16" Ball bearing. 
One Composition kn ob and pointer. 
One piece spring brass 4 "xl-2 "xOI4". 
One brass rod, 1-4 w Round 3" long. 
One piece t hin bristol board (for scale). 
Miscella neous screws, nuts, wire, solder 

and washers. 
Slide Wire Parts 

One disk, seven inches in diameter, 
one-half inch thick, will Le required, 
(Detail 1). This will be turned from a 
piece of white maple, or other close 
grained hard wood. A groove, or track 
for a 3-16" ball, will be cut around the 
edge as shown in detail 1. This g1iOOve 
will be one-sixteenth of an inch deep. 

Olle hole, five-sixteellths of an .inch 
in diameter '\\ill be drilled in the exact 
center to pass the 1-4" shaft, and four 
holes will be drilled to pass a No. 6 
brass machine screw, and counter-bored 
to receive a No. 6 brass hexagOn nut. 
These four holes will line up with i:he 
four holes to be drilled later, in the panel 
(Detail 3) and "'iIl be used for mounting 
the disk to the panel. ........ 

One brass rod, One quarter of an inch 
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in diameter and about three inches long, 
will be threaded t o receh·e a one-quarter 
inch brass hexagon nut, over its entire 
length. Two brass washers and six, 
one-quarter inch brass hexagon nuts 
will be secured, to fit this rod. 

One composition knob will be drilled 
and counterbored to receive the 1-4 " 
shaft, and shall haye a pointer, three or 
three and one-half inches long, fastened 
to the bottom, (see figures 2 and 3) . 
A pointer can be made from spri ng 
brass .Ol-l inch in thickness if required. 

When all of the abo\·e parts ha ,-e 
been made or secured, the next step will 
be to prepare the panel. 

Drilling the Panel 

A COMPOSITIO~ panel 8"x8"x3-16", 
thick will be prepared, and the 

drillings centered as shown in detail 3. 
One hole 5-16" in diameter 
will be drilled in the exact 
center, ·to pass the 1-4· 
shaft. Four holes will be 
drilled and tapped to receive 

])ETRIL 2 . ~ 
y., SHR~r. 

F/~. 2. 

top of the 'Yax paper. 
Be careful to wind the 
wire in the same di
rection as was done 
on the primary coil. 
Six hundred turns of 
No. 30 double cotton 
covered wire will be 
necessary, bringing 
each end of the coil 
out through holes in 
the end piece opposite 
to the primary leads. 

OT .:1LID£ ;.lIRE. 

I t would be well to 
splice a piece of 
hea vier wire to the 
secondary coil ends, 
taking two or three 
turns and bringing 
out through the end 
piece, as No. 30 wire 
is rather delicate and 
hard to handle. 

'It' 3 8 
• 

I 
",.~ HOLr ,.....~1"\ ~ .. • 
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quarter inch thick and one and one
half inches squa re, will have a three
eighths-inch hole drilled in the centers, 
and the core ends made secure in these 
holes, making an iron core spool. 

Shellac or glue may be used to fasten 
all parts, and it would be well to tie 
the windings "'ith shellac or glue when 
each coil is completed. 

The primar _ coil ,\"ill be wound in 
even layers, directly o\'er the core, on 
the wax paper wrappings. Two hundred 
turns of ~o, 20 double cotton cO\'ered 
magnet wire ,,'ill be req uired and both 
ends of this ,finding will be brought out 
through holes in one of the end pieces 
of the spool, and the entire coil co\'ered 
with about six turns of wax paper, thus 
completing the primary coil. 

The secondary coil will be wound 
directly over t he primary coil and on 

• .. ~ 

'r . 
Ten turns of wax 

paper will then be 
wound around t he 
coil and made fast, 

completing the induction coil. 
A high frequency buzzer (900 to 1,000 

cycles) can be secured from any reliable 
dea ler. It should be enclosed under a 
met al cover. A buzzer of this type is 
required to set up a current whose fre
quency is somewhere near the frequency 
of , ·oice currents, to better balance and 
measure equipment subject to voice 
frequency currents. 

Assembly of the Parts 

rrHE first step in assembling the parts 
of the slide wire should be to fasten 

the No. 3-l German silver resistance 
wire in place on the disk (Detail 1) , 
but it would be well to assemble the 
parts to try them out for fit and per
formance first , and then remove such 
pieces as necessary to put the resistance 
wire in place, as it is very delicate and 

can be damaged easily. 

No. 4 Round head brass 
machine screws to mount 
the scale, and eight holes to 
pass No. 8 Machine screws 
will be drilled , two in each 
corner, to mount the binding 
posts Xl, X2, V1, Y2, Rl, 
R2, ,Positive and Negati,'e. 
Suita ble mounting holes will 
then be drilled t o fit the cab
inet used, and the panel will 
be laid aside . 

-f~-+---- t -

The 1-4" shaft will be made 
fast through the center hole 
in the disk, (Detail 1) using 
two washers and two hexa
gon brass nuts, (Figure 2) . 
When it has been adj usted 
so as to revolye freely, lock 
the nu ts onto the shaft. with 
a small center punch, so that 
they will not turn loose or 
tighten with the shaft when 
it is revolved. Then mount 

An induction coil or open 
core transformer may be pur
chased from any reliable elec
trical supply house, for about 
one dollar, or it may be made 
at an e \'en smaller expense. 

One bundle of soft iron 
wire having a total diameter 
of about three-eighths of an 
inch and a length of four 
inches will be securely tied, 
a.nd wrapped with about ten 
turns of good wax paper. 
Two pieces · of wood, one-

J)RIJ.J. tX T. 

I" 

II 
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Fig, 2A-Showing the drillings in the 8":x8"xJ-16" panel, 

the disk, (Detail 1) to the 
panel, with No.6 flat head 
brass machine screws and 
nuts, as shown in Figure 2. 
using washers to space the 
disk so that the nut on top 
of the disk will clear the panel 
by at least oDe-sixteenth of 
an inch. 

When the disk is mounted 
to the panel, the contact arm 
(Detail 2) will be made fast 
to the shaft under a 1-4 " 
brass hexagon nut, (see Fig
ure 2) and the flange bent so 
as to exert a tension on the 
3-16" ball, but not enough 
to impair the travel of this 
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ball in the groove or track on the edge 
of the disk. 

The panel and slide wire will now be 
laid aside and the induction coil and 
buzzer mounted into the cabinet as 
shown in Figure 3. When this has been 
done, the instrument is ready to be 

,wired and will be set aside until the 
scale is made and mounted to the panel. 

The Scnle 
The piece of bristol board for the 

scale will be cut into a disk seyen inches 
in diameter, and will have a one-half 
inch hole directly in the centre to fit 
over the 1-4 Y shaft, when mounted on 
the panel. Four holes will be cut to 
pass the No. 4 brass machine screws 
for mounting, and the scale laid out. 

Black India ink is the best to use on 
account of its being water-proof, and 
will stand wear better than other inks. 
Also, it will not blur once it is dry, and 
it will stand out clearly. 

The scale will have one hundred sec
tions on each side of " 0 " (See Figure 2) . 
To lay this out, first measure the sections 
one inch long around the circumference 
of the disk each way, from a point to 
represent "0," then divide each of these 
sections into t en equal parts, and numuer 
from 0 to 100, to the left of "0" and 
from 0 to 100 to the right of "0. " 

A partial scale is shown in Figure 4, 
to exact size, and may be used as a 
guide in spacing all of the sections if 
desired. 

\Vhen the scale has been completed 
it will be mounted to the panel by four 
No. 4 round head brass machine screws 
in the position shown in Figure 3. 

\Viring the Instrument 

T\VO No. 4 round head wood screws 
will be put on the disk, one directly 

under the 100 + and one directly under 
100 - points on the scale . Placed so 
that when the knob is turned, as far 
as it will go in each direction, the ball 
will be directly under the end of the 
scale and the pointer will be at 100+ 
or 100-. 

Three terminals will be put under 
each screw and the screw tightened to 
make a good contact. No\\' take the 
No. 34 German silver wire, and place 
it around the groove, laying tight on the 
bottom and make fast to one of the 
terminals on each 
screw. 

A pig-tail connec-
tion will be made 
fast to the 1-4· shaft. 
as shown in Figure 2 
and connected to 
binding post Rl. 

~ ...... 
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tion coil will then be connected, one to 
each stop screw on the ciisk ( Detail 1) 
using one of the terminals. 

Dinding post X2 will be connected 
to stop screw under 100 - on the scale 
and post '1'2 to the stop screw under 
100+ on the scale, using the remaining 
terminal on each. 

Hinding post '1' 1 and Xl will be con
nected to post R2 and the panel fastened 
to the cabinet, completing the instru-
ment. 

Operation 
Connect a receinr to terminals Rl 

and R2 (Figure 1) and the positive side 
of a six yolt battery· to post + and the 
negative side to post -. Connect the 
transformers or condensers to be meas
ured or balanced to posts Xl and X2 
and to posts VI and '1'2, as follows: 

e 
e 

One lead from the 
primary of the in
d uction coil will be 
made fast to one ter
minal of the buzzer, 
and the remaining 
primary lead con
nected to post -, 
using stranded wire. 
Now connect the re
maining terminal of 
th e bu zzer to post +. 

' : J' ,'-\.---------------..[1 
I ,,- I I L. 
~i'... 11 ,wDuCTICN COIL : I 
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Balancing R. F. Transformers 

Connect the inside terminal of onC 
primary coil to post Xl and the ou~side 
terminal to post X2. Connect the inside 
terminal of t~e other primary coil to 
post '1'1 and the outside terminal to 
post Y2. 

:\love the slide wire pointer until no 
hum is heard in the head phones. II 
the silent period is at " 0, " the coils 
are balanced; if the pointer is at 10 -
it will indicate that coil X has more 
impedance than coil Y, and it will be 
necessary to add t urns to coil Y until 
the pointer shows "0" a s the silent 
spot. 

H the pointer shows 10 + as the 
silent spot, then coil Y has more im
pedance than coil X and to balance 
remo\'e turns until the pointer shows 
"0 " as the silent period. 

Repeat the operation for the secondary 
coils of the transforme r , connecting 
them in the same manner to posts Xl, 
X2 and YI and '1'2. 

\Vhcn three or more transformers 
are to be balanced, use the transformer 
connected to Xl and X2 terminals as 
the master and halance coils con
nected to VI and '1'2 to equal. If the 
three transformers are th us balanced 
or matChed, they will all fall Within a 
fell' meters of one another and should 
work well togethet. 

To Measure Impedance or 
Resistan ce 

,~ THEN it " is desired to measure the 
,'V impedance of a coil, it will be neces

sary to secure a master coil or impedance 
whose impeciance is known ; say I henry 
for example. This maste"r impedance coil 
will be connected to posts ' X I a nd X2. 

The coil t o ue measured will then 
be connected to pos ts Y I and Y2 and 
the slide wire revolved to the silent 
point. If this should fa ll on 25 - then 
the impedance of coil Y will be .25 less 
than 1 henry or .75 henry, Or if it shouid 
stop at 50 - coil V will be .50 less than 
coil X or '.5 henry, or where\'er it stops 
on the - side of t he scale, the reading 
will ue di rect . Thus, if it should stop 
at 86, the coil V will be .86 less than 
coil X or 14 per cent of coil X . 

\\'hen the reading comes on the + 
side of the scale, coil Y will be greater 

than coil X. Thus, 
if the pointer shows 
25+, then the im-

P~""L 

pedance of coil Y 
will be 1.25 of coil 
X or 1.25 henry, or 
if it should stop on 
86, the coil Y would 
be 1.86 henry. 

The secondary 
leads of the induc-

EflVIPMENT 

Resista nce will be 
found in the same 
manner. Attaching 
a coil whose resist
ance is known to 
terminals X 1 and 
X2, and the un
known to terminals 
Vl and Y2, then the 
resistance in ohms 
will be proportional 
to coil or resistance 
(Tum to page 73) 
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W ISHI NG to know the up-to-date 
tru t h about antennas, and the:r 
relation to the new recelnng 

sets and resul ts, I asked Dr. Dellinger, 
Chief of the Ra dio Laboratory of the 
United States Bureau of Standards, for 
information. T he expert s at the Bureau 
of Standards are not in the business of 
making or selling apparatus. They 
ha ve exceptional opportunities for test
i ng theories, parts, sets a nd appliances. 
When th ey speak, they speak with 
authority and without such prejudice 
as a man with a dollar at stake may be 
inclined to yield t o. 

Dr. Dellinger pro mptly smashed sev
eral pet theories a nd erroneous notions 
about antennas that have been widely 

fI. Exploding a Few Ant~quated Theories 

Don't Worry 
about 

Antennas 
believed. He spoke of the number of 
persons who wanted radio sets but who 
refrained from installing them because 
they believed that the antenna was 
dangerous, trouLlesome, and compli
cated. In fact, he said the antenna is 
none of these things. 

The adyertising of " antennaless" radio 
sets has caught the fancy of many cus
tomers. Dr. Dellinger says there "ain't 
no such animal," though not in exactly 
those words . He himself predicted long 
ago that there ,, 'ould be and, in one 
sense, they arrived, but every radio 
receiver must have an antenna of some 
sort, 'even t hough it may be but a few 
t urns of \yire concealed in the cover of 
its cabinet. To get power from t he radio 
waves" ithout an antenna is as impos
sible as getting lemonade from a lemon 
without some kind of a squeezer. Just 
as a COl\" may be milked by a milk maid, 
farm hand, vacuum suction outfit or a 
calfr so radiated electrical energy may 
be drawn from the ether by various 
means, but whatever the extractor is, 
it is an antenna. 

Antennas are Liberal 
il. frOST anything will work," said 
l V.l Dr. Dellinger of antennas. "You 
can't go wrong. You can take directions, 
giving in minute detail the height, size, 
mode of fastening a nd insulating the 
antenna, a nd work a week following 
these d irections, and then walk into the 
home of a friend and find him getting 
perfect ly good results with a wire tacked 
up to the picture moulding. ~one the 
less, a fairly long and high antenna, out
of-doors, is the cheapest way to get loud 
signals ,,'ith the simplest radio sets. 

Have you worried about length, num
ber of wires. insulated or bare wire? 
His suggestion, like that of the physician 
to t he patient who had read the patent 
medicine ad and begun to feel the symp
toms is: " Don't worry'" The neigh
bor's multiple-wire, flat-top or cage 
antenna probably has a transmitting 
amateur at the end nearest hell. A 
receiving antenna should simply be a 
"'ire running from the receiving set to 
as high a point as possible at the far end. 
A single, continuous wire is better than 
a n out-door and an indoor portion joined 
t ogether. It does not need to be hod-

By 
ARMSTRONG 

PERRY 
zontal. Just let it take any angle that 
happens as a result of the height of the 
farther point of support. 

Some have believed that "directional 
effects" in an antenna affect results, in 
spite of the fact that ships at sea do not 
turn broadside on or stern to the shore 
station when sending and recei,,;ng 
messages. Dr. Dellinger says, comfort
ingly, that the fears that our antennas 
will not receh-e signals from one direc
tion or another are entirely groundless. 
Perceptible differences due to direction 
are obtainable only with special an
tennas much longer than those used 
for broadcast reception. 

In discussing insulation, he confirmed 
some popular impressions and brought 
up other matters that are often over
looked. Porcelain or glass insulators 
should be used to support the antenna, 
he said, and it should be kept as far as 
possible from all other objects, such as 
buildings or trees. Its length should 
extend over clear, unobstructed ground. 
Except where it enters the building 
through a porcelain tube, and goes direct 
to the receiving set without touching 
walls or anything, it should be kept 
more than five feet from any object. 

Stranded antenna "'ire has been ad
vised many times because of its greater 
surface as compared with its size. Dr •. 
Dellinger says it is not quite as good as 
solid copper wire, No. l-l or larger, be
cause its resistance is higher. The ob
ject of all the effort to keep the antenna 
away from everything is to lower the 
resistance. The stranded wire, however , 
is stronger mechanically. Insulated 
antenna wire helps us to spend more 
money but not to secure more energy 
f rom the radio waves. 

Re&ulatin& the Len&th 

As TO length, this expert says any
where from 50 to 150 feet gives 

good results. Lengthen the wire and 
(Turn to page 69) 
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The WHY of Vacuum TUBES 
Knowing 

About Tubes 
Will Help Set

Builder Get 
Results 

J UST what part the vacuum tube 
plays in the working of a receiving 
set is well known to all radio enthu

siasts; at least. they know that if it is 
to be used as a detector tube, it must 
be placed in one part of the circuit and 
if it is to be used as an amplifier tube, 
it is used in a different pa rt of the circuit . 

They also understand in a way that 
when used a s a . detector. its rectifying 
qualities are pushed to the limit and 
when they are used in the amplifying 
circuit. they must be so arranged that 
their amplifying qualities are brought 
to maximum. 

Many fans have gone far deeper into 
the subject. but there are a great many 
who care only for the music and pleasure 
which the set a ffords and do not attempt 
to find the reason that a tube is necessary 
in the set, but · where we find one of this 
type. we find a thousand of the other, 
who are eager to lea rn more ahout the 
mysteries of radio, thirsting for more 
knowledge and getting the keenest 
delight out of building their own appar
atus and knowing just why it prod.uces 
the results obtained. 

It is for these hard workers and con
tributors to the radio science that this 
article is written, in the hope that it 
may be of some service to them. It 
wilt in a measu re also serve to answer 
the many thousands 
of questions per-
taining to the val ue 
of the many new 
types of vacuum 
tubes which have 
lately been put on 
the market. 

A Tubeis Peculiar 

THE workings of 
a tube are pecu

liar to say the least, 
as its action depends 
upon what is known 
as the evaporation 
of metal. Many 
will wonder at this 
statement, as the 
evaporation of fluids 
may be well under
stood. but it is hard 
to realize that metals 
may do the same 
thing although not 
in a molten condi-
tion. It is true that 
they evaporate yery 

slowly within the ord inary range of 
t emperatures. but when heat is applied. 
this rate of eva poration increases rapidly. 

Air. however, has a n oxidizing effect 
upon this action. a nd when s urrounded 
by air, it will usually oxid ize before any 
great amount of evapora tion can be 
noticed. If. then. the metal can be 
placed in a vacuu m and hea t applied 
in some manner. it will slowly evaporate 
until it disappears. 

When a n o rdinary tungsten lamp 
be~ins to show signs of age a nd the 

CONDo 

THReE £LEM
ENT TUBE. 

The three element. tube used a:; a c/,etector. 

Frank Pearne 
T akes You Into 

Mysteries of 
New T ypes of 

T ubes 
tight becomes poor, a close examination 
will show tha t the inside of t he glass 
bulb is coated with a dark material 
which is nothing more Or less than the 
tungsten which has evaporated from the 
filament . In explaining the canse for 
t his, it will be necessary to know some
thing about the electron . which is the 
smallest known part icle of matle r. All 
matter is composed of atoms which are 
made up of electrons whirling in difierent 
orbits arou nd a central nucleus of posi
tively charged protons and negatively 
charged lectrons. which cling together. 

The electron is a lways negatively 
charged, and in fact is spoken of as the 
smallest possible quantity of negative 
electricity. The normal atom does 
not exhibit any electrical charge, the 
reason being that it has acquired enough 
e lectrons to ne utralize the po"itive 
charge. which it has by nature of its 
structure; but if it loses one electron. 
t hen t he positive charge asserts itself 
a nd if it gains o ne elect ron, it becomes 
a negati ve atom. In other words. the 
addi t ion or subtraction of one electron 
changes it from a norma l atom having 
no apparent charge to one ha ving either 
a positive or negative c harge. If the 
atom becomes positive because of the 
loss of one electron. it will a gain become 
neutral if it regains another electron. 

Diff erent kinds of 
matter are made up 
of atoms which have 
different n u mbers 
of protons and elec
t rons for a n uc1eus 
a nd more or less 
floating electrons. 

The Hydrogen 
Atom 

FOR example, the 
hydrogen atom. 

which is t he most 
simple of.all. is com
posed of one single 
electron revolving 
around a proton. 
while the t ungsten 
a tom is much more 
complex as it con
sists of seventy-fou r 
electrons, whirling 
around a nucleus of 
about 200 positive 
protons tightl y 
c1ingingtoabout 100 
electrons. Now, un-
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der ordinary con
di t ions t he elec
trons which go t o 
ma ke up one at om 
of a cert a in ma t ter 
s tay within t heir 
own orl ,its and do 
n ot fly off t o join 
another atom, but 
it has been foun d 
that in t hose ma
terials which a re 
conductors of elec
tricity, one elec
tron in each atom 
is more o r less free 
and wi ll stray 
around a mong the 

AERIAL. 

other a toms, some-
times clinging to 
one and then to 
a not her, whil e In 

fUrE. 

GROt/NO. -"'--
those materials 
which are known 
a s good insulat ors, 

The two elemen t vacuu m tube tlsed as a detector. 

t hey stay within their own orbits and do 
not wander al,out. 

If an electrical conductor is connected 
between some t wo points ha \'ing a differ
ence of potential, such as a battery or 
a dynamo, those electrons 
which are free , being really 

forming a coating o\'er the hot metal, 
which served as a harrier to the flow of 
electrons and only a few of t hem could 
force t hei r way through. When a n elec
trica ll)· heated fil a ment was used and 

wa s enclosed ",; th the cold 

negati,'e cha rges of elec-
tricity, will naturally be 
attracted toward the point 
which is posi t i\'e (the car
bon terminal of the battery, 
or t he positi ve t erminal of 
the dynamo) and will grad-

! 
~ 

o J 

plate in a ~acuum, the How 
was greatly increased. 

Surface Freed of Coating 

BY REl\lOV/KG all the 
air from the interior 

of. the glass bulb, which 
contai ns t he fil ament and 
t he cold p iece o f metal uall y work t hemselves along 

hetween the atoms from (called the plate) the fil a
one end to the other, thus 
prod ucing wha t is known as 
a now of electric current . 
But it should here be noted 

Hydrogen awm, showing I". 
elearon whirling aroll nd lhe 
prown , 

ment does not oxidize, thus 
leaving the surface free of 
any hard coating which 
might be difficult for the 

electrons to b reak t hro ugh. 
'I t al so re moves most all of 
the gasses, which is another 
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ruin the oxide coating and hence reduce 
the efficiency of the tube. 

It must also be remembered that 
although many electrons may start on 
the journey from the filament to the 
plate, the number which finally reach 
it is few compared to the number which 
start. Thoile which do not cover the 
entire dista nce fall back into the hot 
filament for reasons which will be ex
plained later. The coated filament , 
then, has proven to be a great improve
ment in the vacuum tube, and as this 
is a secret proce!>s, it is a question as to 
whether or not some of the new tubes 
which have appeared on the market 
since the expiration of certain patents 
are using it; but there can be no doubt 
about the results which some of them 
produce, as many of them make excellent 
detectors and amplifiers. But the ques
tion of their useful life is the most vital 
point to be considered and only time 
will tell. 

"The Edison Effect" 

NOW we have seen how the emission 
of the electrons from the filament 

!low to the positively charged plate, but 
noth ing has been said as to why such 
a n a rrangement ca n be used as a rectifier 
of high frequency currents as used in 
the radio rece'iver, and also the low fre
quency currents which are used in charg
ing batteries from t he ordinary 60 cycle 
a lternating e lecfric lighting circuit. ThIS 
is what is known as the "Edison effect" 
beca use Edison was the first to discover 
that if the positive terminal of a battery 
was connected to the cold plate and the 
negatiye to the filament, the electrons 
which came in contact with the plate 
would continue their travels through the 
plate, oyer the connecting wire and back 
to the filament, to be passed on again to 

the plate. 
A galvanometer placed in 

this circuit showed th.1t a 

that the slow movement of the electron s 
is in the opposite direction to that of 
which we consider the direction of the 
current , 

" rffi \ 
11 'Q;} ! 
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current was flowing in the 
opposite direction to the 
movement of the electrons, 
but that if the terminals 
of the battery were reversed, 
nO current would flow. Ed
ison proba bly never realized 
the value of this discovery, 
as it remained for Dr. Flem-

Now, j ust what takes place in t he 
vacuum tube? Some years ago it was 
discovered t hat if a piece of metal was 
heated in a ga s flame and another piece 
of metal was placed nea r it and given 
a positive charge, some of these free 
electrons in the hea ted metal would be 
attracted from t he hot meta l to the cold 
positi vely cha rged metal through t he 
interyening space, passing from this 
cold metal th rough a n electrical con
ductor back to t he heated metal. The 
emission of elect rons from the heated 
metal, however, was not very great , 
because t he meta l beca me oxidized, 

important factor, as the 
mass of the e lect ron is so 
s mall that should it coll ide 
\\ith an atom of gas as it 
moves 0 utward from the 
filament, it would immedi
ately bounce back to it and 
would never reach the plate. 
T hen, too, the hot filament 
has a t endency to absorb 
gas, and too much of this 
a bsorption may stop the 
electron flo w entir ely. ' 

An atom composed of SefJeral ing to make the first, prac 
prowns and E lulron.s d in: ,"g tical use of it some years 
togah.ct. later. The reason the cur-

~IITr£Rr. 

Electrons attracted to cold plate, when U is 
given a positi1Jf! charge. 

One peculia r fact, however, has been 
proven. That is that although certain 
impuri ties in the outside surface of the 
filament ha \'e a tendency to prevent 
t he escape of the electrons, certain oxides, 
w hen spread over t he surface of the 
fila ment, will cause a great increase in 
t he number of electrons emitted from it. 
Ordinarily a tungsten filament would 
have to be heated to nearly a white 
heat to throw off the maximum number 
of electrons, but 'with the proper coating 
of certain oxides, the same thing may 
be accomplished at a very low temper
ture. In fact, the temperature required 
is so low that it will sometimes hardly 
make the filament glow. However , 
great care must be used · in the use of 
coated filaments, all too much heat \\ill 

rent will only pass in one 
direction through the circuit is DOW 
quite plain, as the positive terminal 
of the battery connected to the plate 

(Tum to page 67) 

til . 

Electron emission from heated filament. tC' 
cold positively charged plate. ' 
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fl Ray G. 
Piety 
Offers 

A Novel 
Hookup that 
\Y1ill Tune D)( 
Right Through 
Local Stations; 
Addition of R .F. 
Stage Gives More 
Range, Se lectivity 

WITH the steady increase in power 
of the broadcasting stations, the 
demand for an economical and 

sensitive receiver has become more and 
more urgent. At first the stations were 
of limited power and few and far between. 
Today our large cities - usually have 
several stations operating at the same 
time. 

The degree of selectivity, even though 
the -'1pparatus is of . th.e . best design 
possible, is limited when operating under' 
these conditions, - ' If a station . is using 
suffieieltt-power, it can .. spread itself 
over the dials of any set using only one 
or two tuned circuits. If the coupling 
is made weak enough to make t he nearby 
stations sharper, the .. volume . on . the 
weaker . and · more distant : stations falls 

A Four Tube 

LOW LOSS 

oil to such an extent that reception is 
difficult and unsatisfactory. 

The " trick" circuit has passed on and 
the three-circuit tickler feedback a rrange
ment using low-loss apparatus is probably 
the most popular set today. It justly 
.holds this position, for it has a high de
gree of sensitivity with good volume and 
selectivity. The popularity .of low-loss 
three-circuit tuners satisfies the greatest 
numbers as possessing most of the 
qualities necessary to a good receiver_ 
Unless the owner of such a receiver is 
particularly fortunate in his location, 
even the best apparatus will not enable 
him to cut out nearby stations. For 
him who cannot change his location, 
about the only thing that oan be done 
is' to. change his circuit. 

'<1 

3-Circuit'~ 
Tuner 

A:\[O:\G the better grade of low-loss 
t uners on the mar ket the degree of 

select ivit y is not very d:fferent. The fun
damental regenerative may be used with 
the majority of such tuners ; circui t 
shown on 'page 25. This circuit has a great 
many desirable characteristics and is 
a s good as any, all things considered, 
for a one, t wo or three tube set. 

Only Two Controls 

There are only two controls, one for 
regeneration and one for wavelength. 
The primary is untuned and may be 
adjustable, permitting a reasonable bal
ance between volume and selectivity. 
~ow, if we take an efficient detector 
and ad d to it a stage of radio in such a 
man ner that its o riginal characteristics 
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are retained, we should materially in
crease the most desirable properties of 
t he set, without adding complicating 
and undesirable features . I n adding 
this stage of radio frequency amplifica
tion, we will at one and the same time 
make the set more selective, more 
sensitive, and decrease the a mount of 
objectionable radiation to a negligible 
quantity. 

The circuit shown below is adapted 
to practically any 

fixed condenser aCrOss the phones. 
However, this very often will cause the 
detector to ' oscillate t oo readily and 
thereby ma ke tuning more difficult. 
The firs t stage of a udio may also be used 
for loud speaker reception on local signals 
in cases where extreme volume is not 
necessary. 

Exact Settin~s Necessary rrH E regular type of low-loss con
denser was not used, as the writer 

The },[agazine of the Hour 

lower wavelengths. This is less efficient 
t han in serting resistance in the plate 
circuit. The writer used a 2,000 ohm 
potentiometer, connecting one lead to 
the center and the other to one of t he 
outside terminals; either terminal gives 
the same result. 

After the set IS wired, the results 
obtained will depend a great deal on 
the adjustment of the constants of the 
circuit. The use of an air-core trans-

former, with a 
t r pc of tuner us
ing the regular 
three circuit hook
up. It is shown 
on a p a n e l 
i ·xU" , although 
an y r e ason a b le 
layout may be 
used. I t is uest. 
however, to line 
up your set some
what as ill ustrated, 
making sure that 
the air-core tra ns
former T- 1 is 
placed at r ight 
a ngles to the 
tuner T-2. 

A pand view of the three-circuit regenerator. Tht!re are three tun ing controls, Il nd 
three rheostats. Tuni ng is vu )' selective, KGD, at 312 meters, being brought in while 
W~AI, at 309 m eters, was going f ull blast .. A nd th::re was no interference. 

varia~le, primary, 
permits the set tQ 
be adjusted for 
varying receiving 
conditions, .length 
of antenna, 
and proximity to 
the broadcasting 
stations. As the 
primary is raised 
the set becomes 
more and more 
selective, and at 
the same time the 
volume slowly 
drops off. By 
properly settin g 

I n wiring the set, all t he wires 
were run direct, making consider
able shorter leads tha n would bc 
obtained if it were constructed in the 
con"entionaI manner. Direct leads a re 
always mOre desirable, although not so 
neat in appearance. The undesirable 
ca pacity feedback between leads is cut 
down by shortening them in this manner. 

Xo jack was used by the writer in 
the detector circuit, as this is not gen
erally of value to anyone of reasonable 
experience, as on very weak signals it 
is best to listen in on the first stage of 
audio. This eliminates the difficulty 
often experienced in a regenerative set 
of tuning in on the detector and have 
the signal disappear w hen placed on 
the loud speaker. The change in feed
back in the detector circuit caused by 
changing from phones to loud speaker 
is genera lly eliminated by using a large 

"" 

r., ' , 

l 

could not find any with the positive 
vern ier action absolutely necessary in 
t his circuit. It is douhtful whether t he 
difference between good average conden
serS and the most efficient condensers 
possible would compensate for t he loss 
of a good vernier action . Geared 
a rrangements having back-lash are worse 
than none at all. The tuning is so sharp 
that exact dial settings are an absolute 
necessi t y to good reception. The induc
ta nce coils used require a 250 :\1. :VI. F . 
condenser at Cl and C2:-if any other 
type of a pparatus than that shown is 
used, condensers of the proper size to 
coyer the broadcast wave-band should 
be substituted. 

The 2,000 ohm resistance in series 
with the B-battery lea d on the radio 
frequency amplifier is used to hold this 
tube below the point of oscillation. If 
t his is omitted, it becomes necessary to 
t urn t he R. F . rheostat down on t he 

~ND -8 +A - ,A "'B ~B 

this primary , the best balance between 
selectivity and volume may be obv 
tained. The primary on the tuner will 
generally work best whe n used wi th fairly 
loo!\e co'upling to the secondary. This 
reduces the tendency of the radio fre
quency a mplifier to o"cillate and prevents 
the detector circuit from ca using it to 
go into oscillation when the tickler coil 
brings the detector up to the point of 
maximum regeneration. 

The 10:> :\1. i\[. F . fi xed condenser 
across the audio frequency transformer 
may be omitted in a great many cases, 
as the distributed capacity in the primary 
is often sufficient to permit the detector 
to oscillate. By trying various val ues 
from 1000 ~ 1. ~1. F. to tOO M. 1\1. F .. 
an adjustment may 'he obtained such that 
the tickler will cause the detector to 
oscillate when it is set at about fifty on 
the dial. This is about the right setting 
for easy control. 

. AMP O£T 
. ~ regeneratirJe rec~irJer with'one s~gl! oj R. F. amplificatwn. One oj the advantages is that the primary tuning can be adjusted to 
i.h.! szgnal .c;tre.ng~ h recetTJed. The addztion oj a .stage oj R. F. amplijicatz.on makes this set more seiedirJe. more sen.sitive and deaeases 
annoyLng radUlltOn to an u nnoticeable d£gree_ 
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If a U. V.-200 is used as a detector, 
a six ohm rheostat should be used at R2 
and a 250 ~f. M. F . grid condenser with 
a two-megohm grid leak. If a U. V.-201-
A is used a twenty-ohm rheostat should 
be used the same as at RI and R3, with 
a three or four megohm grid leak. 

The constructor should have abso
lutely no difficulty in building this set, 
as it is in no wav critical. For maximum 
results only th~ best type of low-loss 
transformer and tuner may be used. 
The minor details have been left to the 
judgment of the constructor, as he can 
hardly go wrong if he employs neat a nd 
careful workmanship in the building of 
his set. 

Separating KGO and WSAI 

I N tests a set of 
this type has 

brought in distant 
stations with good 
volume and excell
ent tone quality. 
The selectivity is 
such that Stations 
KGO at 312 meters 
could be perfectly 
separated from 
WSAI at 309 me
ter .s with absolute
ly no interference 
between them. By 
raising the adjust
able primaryon T- I, 
the set can be made 
so sharp that tuning 
is almost impossible 
on wt:!ak signals. 

The stations are 
always very easy 
to locate, as the 
detector may be 
made to oscillate 
and the stations 
found by the beat 
Dote or whistle, wit h 
which you are all 
familiar. A selec-

B 

GNf) 

and filament rheostat of the detector 
remain the same. In tuning, the detector 
rheostat should be set at the best point 
and not disturbed by further adjust
ments. 

For anyone wishing to increase the 
sensitivity and selectivity of his three 
tube set, or to construct a medium sized 
receiver, it is the opinion of the writer 
that he cannot go wrong if he follows a 
circuit of this type. 

PARTS REQUIRED 

Y-I Air core transformer (low-loss) 
T-2 Tuner (low-loss) 
C- I and C-2 Vernier Condensers 
T -s and T-4 Low Ratio Audio trans

formers (2-1 or 3-1) 
R- I and R-3 20 Ohm Rheostats 

PLAT£ OR 
FEEDBACK 
CIRCUIT 

To do this the top prong is soldered on 
to the connection that comes from the 
rotor of the "low loss tuner, " the second 
prong is connected to the plate side of 
the audio frequency transformer, the 
third prong to " B" positive side of the 
audio frequency transformer, and the 
bottom prong to the " B" battery, positive 
22 and one-half volts. 

The fixed condenser across the pri
mary of the first audio frequency trans
former is connected across the top and 
bottom prongs of the jack. 

It sometimes is advisable in a circuit 
of this type to substitute a variable grid 
leak for one of the fixed type. The 
selection of this article will be left to 
the desire of the builder, but he is ~u
tioned against mounting it in such a posi-

tion that the lead to 
the tube socket will 
be exceptionally 
long. There are at 
the present time 
several varia ble grid 
leaks on the market 
with long bakelite 
(or other insulating 
material) shafts that 
permit the resist
ance itself to be 
mounted directly to 
the tube socket, but 
by means of a small 
knob the adjust
ment is controlled 
from the panel. If 
you have one that 
is not of the type 
mentioned, it would 
be best to sacri fic 
the convenience of 
a dj ust me n t and 
mount it inside the 
cabinet, right on 
the socket itself. 

FUNDAHENT/IL RECENERAZ"/V£ 
R£C£IVER CIRCUIT 

tive receh'er often 
gives the nO\'ice 
difficulty in tuning, 
as the stations cover 
such a small por-

Above is the fu ndamelltpl regenerative receiver Circuit of the hookup described 
in this article by M r. Piety. 011 the opposite page is shown the same circuit with 
One stage of radio frequency omplijlcation adrJ.,;d to the original hookup. 

The builder is re
minded that it is not 
advisable to omit 
the potentiometer 
when building the 
set. ,:\1 any fans 
argue that the in
serting of a poten. 

tion of the dial that locating them 
is to him somewhat like trying to find 
the combination of a safe by turning 
the lock. When the stations are easy 
to find he complains that the set is too 
broad. When it is sharp he cannot tune 
them in. So there you are! 

In the illustration of the set herewith, 
the adjustable primaries are set down 
close to the secondaries. This gives the 

-broadest possible tuning and is the best 
.position for tuning the set until the 
-constructor is familiar with it. After 
learning to tune it this way, he should 
raise the primaries until the desired 
degree of selectivity is obtained. An
other good characteristic of this set is 
that the stations may be found with the 
detector tube oscillating without causing 
any interference to your neighbors, as 
the first tube reduces the amount of 
radiation to a negligible quantity. 

Stations will always coine in at the 
same dial~tcing, providing the batteries· 

R-2 6 Ohm Rheostat (20 Ohm if a 
U. V. 201-A is used as a detector) 

R-4 2,000 Ohm Potentiometer 
R-5 1-2 :\[egoh m Grid leak (3 or 4 if ·a 

20 I-A is used as a detector) 
C-3 .0001 Fixed Condenser 
C-4 .006 Fixed Condenser 
C-S .00025 Fixed Condenser 
J-l 4 Prong Jack 
J-2 2 Prong Jack with Filament Control 
7 Marked binding posts 
1 4J1 Volt C Battery 
1 Pane! size 7 "XU" 
1 Baseboard size 7 07x23 ~ 
SW Filament Switch 

Screws, wire, solder. dials and other 
small accessories. 

I F THE builder so deSires, be may 
install a jack that will pennit him to 

listen on the detector tube only, by pur
chasing another two circuit jack and 
hooking it into the circuit just before 
the first audio freq uency . transformer. 

tiometer is adding 
another control that is very seldom used 
and does not increase selectivity to any 
great extent ~ This might be so in some 
circuits, but it is of very great import
ance in t his particular one, and to get 
maximum results it should be included. 

In closing I might suggest that the 
builder remember that t his is a very selec
tive receiver. And as such he might have 
a little bit of trouble regarding the re
ception of really distant stations, until 
he has properly learned to handle the 
set. 

H he will but remember to set the 
primary coil close to the secondary until 
he has become quite proficient in hand
ling the circuit, then he will be sure to get 
the results for which we aliso eagerly try. 

With the coil in th is position, t he tUn
ing will be qui te broad, of course, but 
then a 5 he becomes more and more ex
perienced he can gradually increase the 
separation between the primary and the 
serondary. 
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Discussing 
the Pro and Con 
of Regeneration 

for The Fan 

T HREE radio systems- regenera
tion, radio frequency and the super
hetrodyne--are now competing for 

supremacy . . 
In this article, the concluding one of 

the "Beginners' Series" which began in 
the October R.\DIO AGE, we will discuss 
regeneration pro and can , and will give an 
example of regeneration at its best so the 
beginner who has reached the multi-tube 
stage may decide whether he shall choose 
that type of reception. 

If you have followed this series, from 
the crystal hooku p to the one-tube set, 
you are now ready for the next step--
three tubes or more. For those who are 
still uninitiated into the first principles 
of radio, the writer refers them to the 
comprehensive, explanatory articles 
which began in October ' and progressed 
by easy stages to the present status. 

Regeneration 

BRIEFLY, t he " pro" of regeneration 
is this. Why use five to eight tubes 

to do the work of three? The anS1.,-er 
is-to get greater selectivity; to avoid 
radiation and to secure greater a mplifica-
tion. 

. \ si ngle circuit regenerati ve 
the ultra-audion, 
hecomes a broad-
ca:;ting de vic e 
whenever the feed-
back is increased 
until the set whis
tles. That whistle 
has been picked up 
by receivers within 
ten miles. 

H.egenerative sets 
were "convicted" of 
being a nuisance 
and aroused intense 
public indignation 
when they seriously 
impaired results 
during I nternation
nal Radio 'Veek, 
late in 192-1. The 
squeals and howls 
they sent forth 
made it impossible 
for many to hear 
Europe at all . 
:Vlany who tuned in 
the foreign stations 
were unable to dis
tinguish the mes
sages because 0 f 
radiating sets. 

set, like 

A view of the panel of Mr. Eitel's " DX regenerator." 

Up The Ladder with 
A REAL LO~? LOSS REGEiVERATOR 

tion. A low loss, three-circuit tuner fo:- re
generat ive sets has been designed that 
practically eliminates ho\\ ling. This is 
accomplished by the use of an aperiodic 
primary or. untuned antenna circuit 
leading to the ground. This circuit 
" accumulates" all signals on the air. 
.\ secondary coil for the grid circuit is 
tuned for the wavelength desired and 
inductively selects the signal wanted. 

The plate circuit makes use of a tickler 
coil- for inductive feed-back or regenJ!ra
t ion. Therefore , you have in this three 
circu it deyice a non-rad iating, selective 
t uner, How about more amplification? 
If you are content to use your outdoor 
aerial, you can have coast-to-coast recep
tion with this tuner. 

HERE'S THE HOOl<UP 

'A u!{'Ej' 45 
+ - ... + 

LOW loss is a feature of the accompany
ing set described in this article. I t is a 

well known fact that of all types of induct
ance, the stagger wound coil is efficient. 

The two coils shown in this set are 
lumped inductances. They can be 
coupled to within a thousandth of an 
inch and the coupling can be varied at 
will by means of a nut. 

Strictly Low Loss 

Another feature of this hookup is that 
the magnetic fields are fiat and compact, 
thereby preventing inter-circuit inter
ference, which would produce howls and 
distortion. An added advantage lies in 
the mechanism for varying the relation 
for secondary and primary coils. This 

is a vernier arrange
ment that passes 
the coil baek and 
forth behind the 
secondary wit h 
gearing that p e r
mits the finest ad
justment. 

These low loss re
ceivers have been 
tested all over the 
country, including 
special experiments 
in Canada last Sum
mer. This receiver 
is an all-around dis
tance getter and in 
this it differs from 
some sets, which, 
because they are 
not thoroughly low 
loss receivers, sus
tain a special handi
cap during Summer 
due to static condi
tions. 

Not only will this 
set get the distance, 
but it will tune 

II 1)11 11')11'1 ........... ------1 
Many inventors, 

including Carl Pfan
stiehl, have conduc· 
ted laboratory ex
periment., in radia-

Here's the hookup. There's not a lot to it, but the build<:r tuned through powerful 
Chicago stations to get California and other distant stations. And on .some faraway 
.statroTllS, low{'.speaker volume-wa.s .... ecured on on:e tube! Tr.y i~ and be convinccci.. 

through locals with 
ease, In Chicago, 
while the powerful 
stations are pound
ing th>! air, it bascut 
through to distant 
stations at will. 
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A rea!' palld vi"w of the set, sbowing simple layout. 

Why Use 
a Five or Eight 
Tube Set When 

3 Will Do? 

the Radio Begin ner 

nected the set to a second aerial which 
was an inside one and only fifty feet in 
length. It was fully half an hour before 
the disco\'ery was made that the short, 
inside aerial was in use. Already he had 
brought in the St. Louis, Los ngeles 
and Springfield stations on the loud
speaker. 

FOR DX RECORDS, BY E. H. EITEL 
The set will be easy to construct 

through referring to the diagram and 
pictures accompanying this article. 
Follo"'ing are the parts needed: KCO, at Oakland, Calif., was heard on 

three consecutive nights on one tube with 
the head-set. Hastings, I\ebr., Kansas 
City, Elgin and Zion were heard on silent 
night on a loud speaker with one tube, 
with sufficient volume to be heard plainly 
over a single room .. 

aerial. This a ntenna system consisted of a 
specia l, four-cage, se"cn-stranded enam
eled wire aerial, 100 feet long, with a sim
ila r cage lead-in of thirty-five feet. The 
aerial natura lly was a broad-tuning one . 
This meant that the receiver, to gi\'e good 
results, must naturally be a sharp-tun
ing set . 

1. One three-circuit , low loss tuner. 
2. One single hole mounting rheostat. 

IC you use \' 20t) or C300 detector tube, 
make this a vernier rheostat. 

3. One .00035 variable condenser, 
low ioss type. 

This set also logs all stations within a 
fraction of a degree. It is the ideal 
regenerative receiver for the beginner. 

\\,ith a combination of this type--Iong 
aerial and sharp tuning-grcater distance 
and greater volume without sacrifice of 
selectivity can be obtained. 

4. One fixed condenser, .00025 mfd , 
combined with grid leak of a resistance 
in acco.rd with tube used (See table for 
tuhes with this article ). For simplicity, 
UY201A or 301.\ tubes are recom
mended throughout; varia hle grid leak, 

Some Real Resul ts 

H ERE is a list of stations, in the order 
given, that were received in Chicago 

\\ hile strong locals were booming: 

I\ow, the queer thing about this 
occasion was that while t he operator 
thought he was using t his long outside 
aerial, as a matter of fact he had con-

o to 5 megohms, may be used. 
5. One shock-proof socket. 

(With the dial readings. ) 
'YCK, 

6. Audio transformers. 
i. UV201A or 

C301A tubes with 
socket for same. 

8. One panel, 

St. Louis, 21 j 

WTAS, 
Elgin, 111., 26; 

KFI , 
Los Angeles, 60; 

WEBH , 
Chicago, 41: 

WBZ, 
Springfield, 37: 

WQJ, 
Chicago, 57 ~; 

KYW, 
Chicago, 75; 

WDAF. 
Kansas City,49Yz: 

KGW, 
Portland, Ore., 65 •. 

In addition to 
these stations, in 
between WD .. \F 
and KGW, low 
power stations at 
Tallahoo, Texas. 
Xew Orleans, Fort 
Smith, Ark., ~Ion
roe, La., 1Iadison, 
Kans., Bedford, 
Ind., Peoria, Ill., 
and Tulsa, Okla., 
were also brought 
in on the loud 
speaker. 

On one occasion 
this receiver was 
supposed to be 
operatin~ on a 
long. outside 

VACUUJv[ TUBE DATA 

~Il\k e 

FlL,uIEST 
1---, 

Cuncct Battery 

~ ___ f __ P_L_A_T_E_, _____ 1 AmPli- ! Murual 
1 ::\lilli.. I fiCAtion Coo· 

Voltsc:e I " "1.oeHl! lmpecUcco F~ctor duct.aDce 
CurreQt 

CUD~inC'b:uu . . .• C.300 
C","unJ<ham. .. • C301 
C'unnina'hrn... . c.'OlA 
Cunninl:bam . .. ('299 
CuuniMh::UIl, •. ,. C12 
DeFoe ... t ...•.. . . DVI 
D.Fore.t .. ...... DV2 
DeFoteit.. . . . .. DVM 
Moorhead A. P.. . • . ..... .. 

6 . 0 
6 . 0 
5 . 0 
3 . 0 
1. 1 
3 .0 
5.0 
4 .0 

1----1-----·1----
1.00 Six \ ' olt StorngO 
1.00 Six Volt Storol;. 
0 .25 Stor.!.g<6 or Dry 
0 . 0 6 Three Dry CCl 
0 . 25 000 D ry Cell 
0 .06 Three Dry Cell 
0 . 25 Soo",ge or Dry 
0 . 25 Sto)" ~c Dr Dry 

O. (HI. 7 Six Volt Soor~J:e 

I';';U I 25 LOO 
45--IO J 1. 00 5 .00 
4G-12\J I 0J-7 .5 
4G-RO 0 . 25-4 .00 
:!<HIo 0 .25-4 .00 
2~0 0 . 25-4. 00 
4G-13O 
2G-1oo 
2G-100 

9000 
1..000-24000 
12000 - ISSOO 
16000-15500 
17()()(}-19000 

20000 
9000 

20000 
13000 

6 .5 " ~5'" 
8 . 0 41>5 
6 .25 340 
6 .5 310 
S .O 3:;0 

5 . 5 -!.50 
.. .. .. ...... 

!\lu11&rd .. .... .. .. . .... . .. 
4 .0-5.0 
4 .(H; .0 

4 .0 
2.5 
.5 .0 
5 .0 
5 .0 
3 .0 

• . S ix Volt Stof..lo=C 
0 . 8 Six Volt Stor...::" 
O. 25 Two D ry Ce:li . 
1 . 00 S.x \ Yo1t Stor..1G'c 
1. 00 Six Volt S to:-.ll::e 
0 .25 Stor.u:e or Dry 
0 . 06 Three Dry Cdl 
0 . 25 Ooe o.y Cell 
0 .25 Ooe D.y C.U 
0 . 25 One Ory Cell 

' :zO...jOO· ......... .. 

6 .5 lew-mo 
. 0- .•. . .• . • •. .•.•.• 

M~ ..... . . . .. . ... RaC3 30000 25 .0 
M:yers .. .•.••• • . .• _ •. .•• 
RadiottOD . . • • . n -200 
RadiouOD . .. .. m 0201 
Radiotton . . . ' " . C'\'20 1A 
R.diotfOO. • .. CV199 
~diotroD •••• .• '\\"D12 
RadiotroQ. . • . . . . W D II 
Western ElectriC! . 21.5..\. 
\\' e:;tem Electric 203B 
"'est~ru EI~etTic . VTI 

~:~ ~:~~~ j~l6A 

1 I 
1.1 
1.1 

~ ~ ~ 
~ :~ 

1 10 Soo""", 
1.10 I Sto~t:e 

U~ I~~rt Sto~ 
DETECTOR 

20-1:;0 
I :;"'Z.-
45-10 0 
4G-120 
4G-SO 
20-90 
2!HlO 
4(Hl() 
2(ht5 
20-1.'i 
20--45 

120 

0 :2~i .00 ' .. .. 9000· .. 
1. oo-s . 00 1..000-24000 
1.0G-7 . :;O 12000-16500 
0 . 25-4 . 00 16000--ISSOO 
0 . 25-4 .00 17000-19000 
0 . 2S~ . 00 1700G-19000 
0 .60- 1 :;0 2.'0000 
o .:lG-2 . 00 lOOOO-:lOOOO 
o . .:lG-2 00 lOOOO-:lOOOO 
0 . .:lG-2 00 lOOOO ' :lOOOO 

7-l1 .'1000- 6000 

.UfPLlFrER 

6.5 ' 
8 . 
6. 25 
6. S 
6 . S 
65 
6.5 
65 
6 5 
6 . 0 

.' ~6''' 
485 
340 
340 
310 
260 
650 
8.'10 
650 

1000 

Gn d 
CoDden...r 

G rid 
~ 

Aulllo Radio I .. c .. 
Battery 

CwminJ:ham ••••••• • • , C300 Ezcell""t 
Cunningham... • • . . . .• C30l F3.ir 
Cunningham .......... C3DU. Good 
~ •• . ••• .• • . C299 Good 
CunuiJu:ham ••••••••• • C12 Very Good 
DeForest .• '" . .. ..... OVI F.ir 
OeFo""'t ...... . .... .. OV2 F;.ir 

rf~~~~ 'A: P::::::: ~~~ .. .. ~~ Good 
!\I ulIard . . • .. • • . • •. • • . ... • . .• . .• Good 

~~i::: ::· ··:::: :::: : : :I~~·-·· · ~ RadiOtTOD. • . • • • • • . • . . UV200 Excellent 
RadJouon • • •• •••• •• •. UV~Ol P.\ir 
RadiOtroD •• •••.•••.•• UV:U>lA Good 
RadiOtroD . '" • ••.• • . UV199 G~ood 
RadiotfOD. •• • . • .•••. 'WD tZ eUellt 
RadiOtroD . ........... WDll :>cell ... . 

~=~ ~l:":l~ :: :: : ~~~ ~=uent 
Wen.ern E1ee1.ric . . . •. . 1 Ex ... u ... t 
v.restern Eleetne • .•• • (J . . Excellent,.' 
We.tern Electric. . • . .121M F aiT 

. 00025-.0005 0 . Ui-2 . ro F..ir 
000.::; 2-5 Very Good 

. 00025 ;H; Exeell.,,, 

. 00025 z...Ej F.lir 

: ggg~ ~ ~ 
.OOO2~ .... .... .. . Ven>Good 
.000"..5 . • . . ..... Good 
. 00025 2 .0-1 .0 Good 
.00025 ... .. . . .. .. Good 
. OOO~S 1-.5 Good 
.OOOa.; 1-5 Good 

'~~5OOO5 0 .zr~.5 ~{~GOod 
.()()<r.5 !Hl :.celImt 
.00025 2-6 , ;.ir 
.000'2;; 2-3 Good 

:~i ~ I~ 
:ggg~ :~ I' g:tt8 g:f 
'~~r'5." " Q.t1.D I~~"'t 

Poor 
Good 
Fair 
Good 

~ 
Fa.ir 
Good 
Good 
Ve'" Good 
Good 
Good 
Poor 
Good 
F;.ir 
Good 
Good 
Good 

iF:a!r ~.&U' 
,Fair 
F;.ir 

• 'Good 

·i .s:'4:5 ~=J 
1.1HI .0 Sundard 
1. 0-1 . 5 Special 
1..5-4 .5 St...ndard 

.• • •••••• SWldard 

...... ... Sundatd 

...... ... Studard 

....... .. St;u>d3l"d 

...... .. . Sl'f!cial 

......... Special 

........ Specia) 

.. .. .... . St4Ddard 
1 • .5-4 .5 Sund&rd 
1 !HI.O BtADdard 
1 .~.5 -8pecW 
1.:;..t.5 Standard 
1. ........ . 6 oSpecisJ 
1.0Spedn) 
1.5 S ...... dard 
1. 5 St4Ddard 
1.5 Standard 
9. 6t.sDdard 

(6"xlS", or 8" by 
15 ".) 

9 Jacks, bind
ing posts, etc. 

10. Single Cir
cuit J ack. 

To construct 
the set , mount the 
parts on the panel 
in the arrange
ment as shown in 
the accompanying 
photographs, and 
hook up with flex
ible copper wire, 
making connec
tions direct from 
t erminal to termi
nal, which is the 
only true low-loss 
method. Be sure, 
of course, to solder 
all connections 
firmly. 

Adding amplifi
cation is a com
paratively simple 
matter. The most 
essential featurp. is 
to use low ratio 
transformers if you 
wish good music. 
The pictorial and 
( Tum·to page 71) 
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Converting the SINGLE Circuit 

Fig. 1. A front view of the " converter." 
The diaL is used for varying the capacity of 
the condenser, permitting the reception of the 
Lower and higher wQt'eLengths. 

DURING tht: past year much has 
been said condemning the single 
circuit regenerative receiver. In 

fact, it seems as though everyone has 
deserted this old time fa \'Orite, which in 
a short space of time has fallen into 
almost complete disuse. 

Such is the way of the world. Looked 
upon at one time as one of the greatest 
wonders of modern science, the single 
circuit regenerator is today cast into 
the scrap heap of the despised and detest
ed things of this earth. Regardless of the 
faults of the single circuit tuner, and the 
sincere desire to remedy them, the propa
ganda against them has been more of a 
destructive nature. Very few persons 
have attempted to devise methods of 
curbing its one fault, that of radiation. 
But there are many of us who invested 
our entire radio pocket-book in single 
circuit receivers and who must necessarily 
pause and consider before scrapping the 
old "stand-by" and purchasing the new
er types. 

To Eliminate 
Radiation 

By C. HAROLD DILLON 

How the 
Single Circuit 

May be Changed 
to An Efficient 

Reflex Set 
single circuit set. Considering these 
devices from an economic standpoint, 
they have proven to be \"fry undesirable. 

In the search for something that would 
gi"e realIy good results, it was found that 
by making use of the reOex principle, 
t he single circuit receiver could be modi
fied to quite an advantage. Indeed, I 
think I can be safe in saying that in 
making this change you will find it to be 
a geniune improvement. 

To secure the satisfactory results 
obtained from a reflex circuit, it is not 
necessary to throwaway your present 
single circuit set. By simply changing a 
few connections on the receh'er and in
stalling a few new pieces of apparatus, 
your once despised "single" becomes an 
ultra-modern set that will prove a re"e1a
tion as far as signal quality and strength 
are concerned. Figures 1 and 2 ,dll en
able you to get a detailed photographic 
view of the apparatus required, and you 
will see upon closer inspection that the 
wiring is not at a ll difficult. I might state 
here that this unit can be used on any 
single circuit receiver regardless of the 
slight mechanical changes the circuit 
may employ. The parts necessary to 
reflex a single circuit tuner can usually 
be found in the experimenter's laboratory 
or can be purchased from any fi rst class 
radio shop for a nominal sum. 

Below is a bill of the materials re
quired. 

The Bill of l\la~erlals. 
One crystal detector, fix ed_ .... _ .. Sl.OO 
One audio transformer ..... _ .. _._ 4.00 

t---...r-' ~II~ 
ill lhhll l'li: 

/j'G + 

Fig. 2. i\ side-view of the single-<:ircuit 
converter, .shOWing the R. F. transformer, 
the condenser, the A. F. transformer and 
the crystaL detector. 

One variable condenser cap., 
• 0025._ .. _ ,._._ .. _ ._._._ .. _ .. _. 3.00 

One piece cardboard tubing._.__ .20 
1-6 pound ~o. 22 Dee wire___ .30 
One panel, about 6"x6" _ .... _ .. _. .40 
Dial. ___ .. _ .. _ ........... __ .............. _ .60 
Incidentals._ .. _ .. _._ .......... __ .50 

TotaL _____ .. _ .. _ .. _ .. __ SlO.OO 

Is Your Set Like Thesei' 

FOR the sake of making this article as 
clear as possible, I ",iII choose the 

type of. single circuit tuner in most 
common use today. If you will compare 
your present set with figure 3, you wiII 
find that A1 and A2 are primary and 
secondary windings of your vario-coupler. 
In some sets that ha ve been sold, you wiII 
find that a variometer has been substi
tuted for the coupler. In that case , 
Al is the stator and A2 the rotor. The 
condenser in the groUCId circuit is 
usually one having a capacity of .0005 

1\1 F (23 plate). 
Figure 4 is the com
pleted wiring dia
gram of the reWired 
single circuit·receiv
er, s how i n g the 
added apparatus to 
the right, indicated 
by the dotted lines. 
You will notice that 
the only wires that 
have not been 
changed are the lead 
from the antenna 
and the filament. 

\\nethertomount 
the apparatus on a 

FRq~1 time. to 
tim e various 

schemes have been 
forwarded that 
would permit the 
operation of these 
sets and at the 
same time eliminate 
the undesirable ra
diation. These 
schemes have been 
mostly in the form 
of radio frequency 
amplifier units, to 

' be added before the 
detector tube of the 

Figures 3 and 4. Fig. 3 is the single circuit receiTJer as most generaLLy known.. 
while Fig • .J ,$ho~ Uw -same circuit CClntJerted into a ,sin.le-tubc rejlc:r.. 

small panelor install 
it righ t in the set 
(Turn, UJ page 64) 
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Chapter II 
"The Baby's Stomach.' 

( COI%linlted from January Radio Age) 

"Drat the kid," muttered the woman. 
"Who ever heard of such a thing? How 
did he e ... ·er learn to talk like that? Talks 
like a man. I must get rid of him mighty 
quick, or I'll drop. Ah, there's the park. 
] 'II get rid of him there." 

A block further she pushed the carriage 
into one of the city's big parks, plenti
fully supplied \vith trees, bushes, duck 
ponds, golf links, and baseball diamond. 
Into some bushes near the ball grounds 
she pushed the carriage and there aban
doned it with a great sigh of relief. 

What's 'Yrong Here? 

A FEW moments later a ball struck 
by one of a group of boys hit the 

ground a few yards away and rolled into 
the bushes near the carriage. A fielder, 
chasing the ball, heard a cry of "Help, 
help, murder!" and raced back in affright. 

"Oh, kids," he yelled, with the pallor 
of fear on his face; "somebody's being 
killed in those bushes." 

In a few moments all the other ball 
players were gathered around him, 
listening to his story. Some of them 
scoffed at it; others were disposed to 
take it seriously. At length they agreed 
to approach the bushes in a body and 
make an investigation. 

They were almost at the edge of the 
thicket before they could distinguish a 
sound. Then a faint, "Help, help!" 
reached the ears of all. 

"There's sure somethin' going on in 
there," one of the older boys vouched. 
"Kow the question is, who's going to 
go in and rescue him?" 

"Not I," declared one. 
"Nor I," chimed another. 
"Let's holler to the guy 'at's killin' 

him and tell him we'll come in and beat 
him up with clubs if he don't stop," 
proposed another ball-player scarce above 
a whisper. He held his c1!lb dangerously. 

"I see something in there," announced 
a youth who had not spoken thus far. 
"It looks like a big basket. I can almost 
reach it with my hand. No, it's a baby 

The Hidden Voice 
By FRANK HONEYWELL 

Final Installment of The 
/\dventures of a Kidnapped 
Baby Who Was 
Rescued by a Bit 
of Radio 
Ingenuity 

buggy. Here, Ted, take hold of my 
hand and give me a jerk back if I get 
in trouble. I'm goin' to see if I can't 
drag it out." 

Ted seized his hand, and he reached 
into the bushes with the other, and 
pre,;ently, sure enough, out came a very 
respectable looking baby .:arriage, with 
a real live infant less than a year old 
in it, screaming in a half-choked voice, 
it seemed: 

"Help! help! murder! I'm kidnapped. 
Police, police, arrest my kidnapper." 

"Jimminy crickets!" 
"Gosh all fishhooks!" 
"Gee.mently!" 
That's about all the flabbergasted boys 

could say as they gawked at the infant, 
who bit viciously at his z'wieback and 
yelled in sepulchral tones: 

"Help, help! Rescue me. Don't let 
them murder me." 

"\\'hat's the matter, boys?" 
It was :\Ir. Benson, pastor of a church 

nearby. He was taking a walk through 
the park and seeing the strangely-acting 
group of young ball players, he advanced 
to investigate. 

"Matter!" exclaimed one of the young
sters. " Just listen here. Did you ever 
hear anything like that?" 

"A baby not more 'n a year old, talkin' 
like a grown-up," put in another of the 
flabbergasted group. 

"Let me see," proposed the minister, 
stepping beside the carriage. "\\·hat's 
the matter. baby?" he asked in a tone of 
sympathy that expects no answer. 
"Whose little child are you?" 

"j\[ urder!" came a responsive screech 
from the pillows and quilts. "Help, 
help! Take me back to mamma. !vI ur
der!" 

"Astonishing!" exclaimed the minister, 
throwing up his hands. "Sounds like 
ventriloquism, as if the voice comes from; 
its stomach. Remarkable, very remark--

"Who's little child are 
you?" the minister 
askt'd the baby. "Mur· 
der! " was the responst'_ 
"Help! Take me back 
to my mamma! Mur
der'" 

able. T his must be iO\·estigated. I'm 
going to wheel this carriage home and 
cal1 up the police." 

Fol1owed by a score of ball players, 
who by this ti me had lost all interest in 
their game, t he Rev. :\Ji._ Benson pushed 
the carriage ~cru,;s tile neatly mowed 
lawn toward his home. As he was 
crossing a dri\·eway, a motorcycle police
man raced up and blocked further ad
vance. 

"\\'hose baby is that ?" demanded the 
"cOp," who did not know the minister. 

"I don't know," the latter replied. 
"1_" 

"Help, help!' came a cry from the 
carriage. "I'm being kidnapped. Help, 
help! Police!" 

Stumping the Law 

THE policeman nearly lost his grip 
on the motorcycle. 

"\Vhat in blazes does this mean?" he 
demanded. 

II Blessed if I know," ans,\\'ered :\ir. 
Benson. "These boys just found this 
baby in the hushes over there, and I'm 
taking it home with me to see if I can't 
.find out whom it belongs to." 

"I think r know whose baby it is," 
said the officer. "\\'e had a call that a 
baby was stolen from l\ lrs. Stansbury 
on Marcey Avenue. Come along with 
me, and we' ll find out if it isn't hers." 

The cries for help continued a t short 
intervals a ll the way to the Kinney 
home_ The policeman drove his motor
cycle slo'\\'ly, :\l r. Benson push ed the 
carriage swiftly, and the y outhful ba ll 
players trailed along behind, eager for a 
solution of the mystery. As they ap
proached the hOlIse, out flew the hysteri
cally joyful mother, who seized little 
E dward in her arms just in time to reo 
ceive a string of "Help, help, murders" 
in her ears_ (Turn to page 70) 
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What the 
Broadcasters 

KOA on the Air at Denver. 
Col. 

NOTHER national radio voice, KOA, 
the Rocky Mountain hroadcasting 

station of the General Electric compa ny 
at Denver, Colo., is now on the a ir. 
The wav elength for the present will he 
323 meters and the power rating 1,500 
watts. 

Opening of KOA marked the com
pletion of the General Electric chain 
of three broadcasting st.ations across the 
United States, WGY at Schenectady, 
N. Y., and KGO at Oakland, Calif. 

KO.\, it was pointed out, is the hali 
way point between the Mississippi and 
the Pacific and Canada and l\"lexico, 
and wili be heard by millions from one 
end of the American continent to the 
other. Alread)r hundreds of letters, 
telegrams and long distance telephone 
calls ha \'e been received at the sta t ion 
in response to initial progra ms. 

A public reception at the station took 
place December 18, and as attended 
by' a number of prominent state and city 
officials. Invitations were extended to 
numerOus radio officials in the East and 
on the Pacific coast. 

"From foundation to roof, this station 
has been designed and built for the sole 
purpose of radio broadcasting," declared 
:\1artin P. Rice, director of radio broad
casting of the Gencral Electric organiza
tion, who superviscd arran!;rI ments for 
the opening. " 

"It embodies all the technical and 
mechanical improvement sugg('sted by 
t he experience of our other hroadcasting 
stations. 

'" hile KOA will be operated at 1,500 
watts, the equipment has a dditional 
capacity available for testing. As a re
sult , tubes and rect ifiers will not be sub
ject to o'-cr-Ioads and transmission will 
be marked hy 'greater reliabilIty and ex
cellence of quality. Additional power is 
afforded also, for experimental purposes. 

"Use of broadcasting pick.up circuits 
will permit public events, addresses , 
concerts and the services of many 
churches to be placed on the air. The 
station is surrounded by a rich field of 
talent from which to select music, enter· 
tainment a nd educational feat ures in 
addition to the KOA staff artists." 

Cost 9 f construction approximated 
$175,000 and it was estimated the annual 
cost of maintenance will reach $100,000. 
The KOA staff, when completely organ
ized, will number twenty members, 
including a resident engineer in charge 
of technical operations, program mana
ger, operators and announcers and mem-

are Doing 

o o 
Above is F. A. Hill, one of the experts on the 

engineering staff of KYW, Chicago, whose article 
on "Tbe Outside Man," to be found at the c:olumD 
to the right. wiU prove interesting to the fans 
wbo often wonder wbat goes on bebind the s<:enes 
when an event of irnportanre is broadc:ast. Mr. 
HIll teUs aU about it. 

bers of the news bureau and the office 
personnel . 

KOA's antenna system, 120 feet long, 
is 150 feet a bove t he ground and is 
supported by two triangular steel towers, 
260 feet apart. Directly beneath is 
the two-story .studio building in which is 
housed a large reception room, waiting 
room for artists, general offices and a 
concert studio a nd a uxiliary or speakers' 
studio. In the rear and adjoining is a one
story power-house and generator room. 

For the present, progra ms are broad
cast three nights a week, the dates to 
be a nnounced later, in addition to Sunday 
feat ures. Harr) D. Randall, Rocky 
:.\[ountain district ma nager of th~ General 
Electric co mpany, has local superv ision 
of the station. 

. Gladys Fra zin. of the " White Cargo" company 
In Chicago, establisbed a radio reputation as an 
ac:tress When the play, in which she is the star, 
was broadc:ast from KYW. Microphones were 
placed at advantageous points in the Cort Tbeater, 
Chicago, and the audienre was told that the play 
WaS to be sent over the ether to un to!d thousands 
of listeners. Then the play began, and bundr!ds 
of listeners, after hearing the melodramatic: mom
ents, went to see "White Carao" a fterward. 
Experts reported the play was unusually suited to 
radio broadcasting. 

"Brunswick Hour" New 
Radio Feature 

T HE third Kational Relay program
the "Brunswick Hour of Music"

went on the ether on Tuesday, Decem
ber 23rd, at 9 :00 p. m. Central Standard 
Time. 

This program is broadcast by WJZ, 
l\ew York, picked up and re-broadcast 
by KYW, Chicago, KDKA, W G Y, 
WRC, KFKX and KGO. The artists 
appearing on these programs are of 
world-wide fame and the purpose of the 
• ational Relay program is to give the 
radio public of the country an opportunity 
t o listen in on a rare one hour's enter~ 
tainment. 

The first program, on Tuesday, Dec. 
9th, included selections by the Cleveland 
Symphony Orchestra, under the direc
tion of Kikolai Sokoloff, a musician of 
international reputation. l\I me. Elly 
Key, :\1 iss Florence Easton, l'.Iario 
Chamlee and others, ,,'ho are leaders in 
the musical world, also appeared on the 
initial program. 

On Tuesday evening, Dec. 16th, at 
9 o'clock, the second national relav 
program was given. Among those who 
appeared on the program were Mi.~s 
:'\[argaret Young, :'\[iss :\Iarion Harris 
and Ray :vriller and his orchestra. 

The program for Tuesday, December 
23rd, brought with it such celebrities 
a s :\Iiss Claire Dux, John Charles 
Thomas, Leopold Godosky, pianist, and 
t he Elshuco Trio. 

"The Brunswick Hour of l\[ usic" is 
a new departure in radio activity, in 
that several stations co-operate in its 
broadcasting. With the rapidly growing 
improve ments in the re-broadcasting 
a rt, this promises to become a popular 
feature, the intention being to promote a 
greater appreciation of good music. 

"The Outside Man" 
By F. A. Hill, (Engineering Staff, 

Westinghouse K YW) 

P·\RADOXICAL as the above caption 
may sound, the outside man is on the 

inside of everything, at least as far as 
Westinghouse and radio broadcasting 
are concerned in Chicago. For the out
side man is the one that does the physical 
and electrical work to make a success 
of the many pickup jobs which KYW 
has taken on its shoulders since its 
inception. 

These outside jobs are first spotted 
by the publicity department and then 
turned OVer to operations for fulfillment. 
And that is where the work is crowned 
either with grief or success. It is one 

( ntrn. to page 60) 
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Ted Fio.~llo and Dan Russo. 
co-conductars of the Oriole Or
chestrafr<)n! StC!tion WEBH. At 
the right is the entire orchestra, 
which has gained fame through 
broadcasting for the radio. 

'rED FIORITO, the author of t llis 
1 article, is one of the best knou!n and 
most accomplished pianists i ll America. 
He is one of the ((I-Condltrtors of the 
famous Oriol.e Orchestra, which a ppears 
regularly oller Radio Station WEBII, 
Chicago. He is the autllor of such f amous 
songs as .. No. ~yo, l vora," "Charley, .11;
Boy," "n7,en L ights are Low," "Dreamer 
of Dreams," "Eli::;a," and many others . 
H ereuoitlz he tells how radio, i u Iris estima
tion, has affected the status of music in 
America-. 

I HAVE been asked whether I believe 
radio is a good ' -ehicle for the promo
tion of popula r songs, and being both 

a composer and a consta nt radio per
former, I am placed in a rather peculiar 
position.· 

I have always considered the radio a 
happy invention that makes for more 
happiness in the home, a nd accordingly 
I have been most enthusiast ic with regard 
to broadcasting songs t hrough the air. 
_ aturally, I also considered it a good 
medium for the popularization and ad
vertising of songs, and so I felt t hat 
e\-ery time the Oriole Orchestra broad
cast a number, it was to a certain ex
tent helping the publisher of that number 
to achieve widespread publicity for his 
piece_ 

And everyone else, coming to the same 
conclusion, started a great campaign 
to popularize his o\\-n numbers. 

And Radio Fans "Took" It 

'l'XTHAT was the result of this? The 
V, public was treated to a n army of 

songs, sOme of which were good, sOme 
indifferent and some pretty poor-and 
you can easily see ho\\- the good selec
t ions could be lost in the shuffle, and 
that the radio loving public were given 
rather a hard dose to swallow. 
~ow suppose a number had come quite 

Radio's Effect on the 
Popular Song 

By TED FIORITO 

in favor and was in great demand. 
Stations all o\-er the country broadcast 
it continually in ans'\\'er to the requests of 
the people, and radio "fans" hea rd it so 
often that the tune and words were soon 
learned, and there was no necessity to 
buy the sheet music or records . The 
result of this \\'as that the publishers 
and writers who had gone to great pains 
and expense lost out and were not given 
the frui t s of their I:lbor. In fact, some 
songs that would h:l\-e naturally achie\-ed 
a million copy sale made just a little 
money for the interested pa rties because 
they were "broadcast t o deat h," 

These arguments m ight t end to make 
you belie\-e that I am a firm opponent 
of radio, especially with regard to its 
influence on t he popular song; but still 
a considera tion of other points that I 
will bring to your attention heips combat 
the foregoing arguments. 

There are a numbe r of people who 
ne,-er appreciated popular songs and 
\\'ould ne\-er ha ve enjoy ed this particular 
kind of pleasure were it not for the radio. 
Constant list eninlt in ha s t rained t hem to 
the value of ball~c1, fox trot, and waltz 
pieces as an importa nt part of our life 
today, for they ce rtainly a re factors that 
help to dispel gloom a nd bring happiness 
bv creating a train of thought that has 
n~ room for trouble_ 

Radio Helps Many 

TAKING the fin a ncial view of the 
matter, there a re n umbers which are 

really excellent ones and which would 
ne\-er enjoy success were it not for the 
impetus gi\-en them by the radio. 

:\Iy conclusion, therefore, is a sort of 
fifty-fifty proposition. 

Radio is a good medium for acquaint
ing the public with popular songs, pro
vided the station directors specialize on 
the good ones as a general rule . 

But radio, on the whole, has a bad 

financial etTect on the publishers and 
writers who do not receive all that is 
coming t o them. Legislation will prob
ably soon remedy this evil , howe\'er. 
and give these individuals their just 
profits. 

Some Xmas Greedngs 

A NOVEL plan that other leaders of 
- orchestras broadcasting melodies 

through the air ca n do well to emulate 
was inaugurated by the Oriole Orchestra 
over WEBH Christmas Eve, Realizing 
that thousands of " listeners-in " who 
heard their tunes nightly ha\'e often 
had a desire to become acquainted with 
the personnel of the station and the 
orchestra, they did their hit by personally 
broadcast ~ 'lg Christmas greetings for 
the orchestra, and by gi dng the people 
a brief talk regar<iing- t he work they do 
and what they ha\'e accomplished. 

Radio "fa ns" all over the country 
were informed of this event and "tuned 
in" at the stipulated time when Russo 
and Fiorito ga .... e their t a lk. As a prelude, 
a series of popular n umbers written by 
members of the orchestra was gi\-en, and 
this included " Toot , Toot, Tootsie," 
by Russo, .. Dreamy ~I elody, " by Xaset , 
and "No, No, Nora," "Charley '\ly 
Boy, " and "Drea mer of Drea ms," by 
Fiorito. The composers themselves 
"soloed" the songs, so those fortunate 
enough to be listening in were given a 
treat indeed. 

Xot only do these famous syncopaters 
broadcast popular songs in a manner 
most inspiring to da nce lo\-ers, but they 
are proficient in concert numbers as well, 
and constantly regale the public with 
classical treats. 

No other orchestra has done so much 
to raise the standard of musicianship in 
dance 'a~gregations as has this group. 

WEBH is located on the Edgewat er 
Beach Hote l_ 
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Still Laughing In His Dreams 
fI.Jack Nelson, a Pioneer 

Radio Star, Spurts 
Ahead in Our 

Contest 

To Jack Nelson, Director of Station 
WJJD, goes the credit for having 
received the greatest numb~r of 

Popularity Ballots during the period 
from November 16 to December 15. 

Jack Nelson is a real Chicago product, 
having been born, raiged and educated 
there. At the age of seven his mother 
was able to keep him at the piano for 
part of an hour each day in spite of the, 
"Yoo Hoo, Skin nay's. "which penetrated 
the quiet of the parlor. The lure of the 
baseball, bicycle and the skates was much 
greater than that of the ivories, but in 
some way or other he managed to con
t inue his study of classical music. 

His father died when he was ten years 
old and later, when in high school, 
Jack began to forsake the realms of 
classical music, as the playing of dance 
music began to be of assistance financially. 

While a junior at Lane Tech High 
School, he composed the words and music 
for "Go, Lane, Go" which is the official 
song of that High School and is still sung 
with great enthusiasm by the 3,500 boys 
there. He was awarded a scholarship a t 
Northwestern University for excellence 
in studies at Lane and surprised the Cam
pus when, as a freshman. most of the 
songs for the annual Musical Comedy 
were written by him. 

Before he left the University;Jack had 
written or collaborated upon four annual 
musical shows given by the l\len's 
Dramatic Organization, Hermit and 
Crow, one of which was so popular it is 
being reproduced this year. In his Senior 
year at Northwestern Universit),. he was 
awarded a diamond and platinum Sigma 
N u badge for writing the official national 
song of that fraternity, "The White 
Star of Sigma Nu." In his Senior year, 
also, he was Director of the Glee Club 
which was sent by the United States 
Government to entertain the residents of 
the Canal Zone, being royally entertained 
by officials of the Haitian Government, 
the Panama Government and the Ameri
cans in Panama. 

On The Upward Climb 

FTER he left College. Jack was a 
salesman for a jewelry house and later 

By Harry Aldyne 

(photo by Drake Studio) 

Jack Nelson has been photographt:d 
just as much, if not more than any other 
star in the radio business. He likes the 
picture above best. Of course. he doesn't 
try to appear so serious when he's sing
ing a new ditty at Mooseheart, II 1. , 
where WJJD is located. 

for the Bissell Weisert Piano Compan)' of 
which J. Elliott Jenkins was a member. 
Upon hearing Jack play, Jenkins, who 
was one of the owners of WDAP on the 
Drake Hotel. invited him up to play and 
sing and the requests that flowed in follow
ing that first appearance predicted great 
t hings for him in a radio way. 

At that time Ralph Shugart. better 
known as "The Sheik of the Drake, " was 
the operator and announcer and a very 
popular one at t hat. The Radio fans 
wondered at that time about the sudden 
disappearance of the "Sheik" and Jack 
tells us that this is the first time any 

explanation has 

POPULARITY CONTEST COUPON 
appeared in print . 
We do this know
ing that it is now 
become a great 
Joke between the 
tcam of Nelson 
and Shugart, and 
there is many a 
laugh over it. It 

Harry AldT-le. Contest E:litor. 
RADIO AGE. 500 N. Dearborn St., Chicago. 

I wish to ca.t my vote for: 

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

Cla99ilication _ ............. _ ............ _ ..•..•........... _. 

Station. .. _ . .... _ __ ._._. _ _ ......•... Date Heard 

Name loptionaIJ._ ... _ ______ . __ · ___ .. _ ... _ 

Address loptiona!l. ...... _. ___ ...................... _ ... __ ...... .' .. _ .... _ .... _ _ _ 

seems that Thorne 
Don nelly, the 
other owner of the 
station. was very 

CJ.Unique Shield is To Be 
Awarded the Final 

Winner Very 
Soon 

anxious for some word to come that the 
station had been heard over-seas. As a 
joke, Ralph fixed up a cablegram, stating 
that WDAP had been heard at such and 
such a time by the operator at Burndept, 
London. Immediately upon receipt of it 
Donnelly communicated with all the 
newspapers and a good story was started 
before Ralph had a chance to tell him it 
was a joke. Donnelly could not see the 
joke, however, and Jack Nelson was put 
on the pay-roll as Announcer. It was not 
long, however, before Ralph was back in 
the fold, later becoming Chief Operator 
and Engineer of WGN, which position he 
resigned to become engineer of W J J D, to 
retain the fanciful double-play combi
nation. Nelson to Shugart to the World. 

While at the Drake, Jack Nelson be
came more and more popular for his an
nouncing, his playing and his singing and 
se\'eral popllI;u songs added to his fame. 
"Foolish Child, " "I've Got A Song For 
Sale," "After The Storm," "You're Too 
Sweet For A Dream," and "May You 
Laugh In Your Dreams," are the better 
known of his compositions. 

Jack Nelson's own story of Mooseheart 
appeared in a recent issue of RADIO 
AGE and he assures us that by the time 
this story is in print he will be presenting 
programs from the Garod Studio in the 
Palmer HOllse, Chicago, every night, 
beginning at 10:00 o'clock, so that radio 
fans will again hear him as he signs off 
every night, sin~ing in his own way, his 
own song, "~lay You Laugh In Your 
Dreams!" 

THE WINNER FOR DECEMBER 
Jack Nelson .. ...... A.,nou!lc.r " " W 1JD. Mooseheart 

WINNERS OF PRECEDING MONTHS 
July._ ..... _ ............... - ........ ..............•... Duncan Sisters 
August _ ..... ___ ......................... _ .... Fill Hay 
S~pt.mb<:r ___ ... ......... __ . ......... _ ... . Karl Bonawitz 
October ____ _ ...................... __ ..... H. W. Arlin 
November._" ..................... _ .. .. ". Bert Davis 

STANDING TO DECEMBER 15th 
Name Classification Where Heard 
Karl Bonawitz .... Organist _ .. _ ... WIP. Philadelphia 
H. W. Arlin. _ _ ._Announcer .... KDKA. Pittsburgh 
Bill Hay_ ............ Announrer .. .. KFKX. Ha.ting. 
Bert Davis.. ....... . Entertainer._.WQJ. Chicago 
.Tack Nelson .. _ ... . Announcer .... WJJD. Mooseheart 
Duncan Sisters .. Entertainer._ KYW. Chicago 
Lambdin Kay _ .Announcer .. _ WSB. Atlanta 
J . Remington 

Welsch. ______ .OrganisL_KYW. Chicago 
John S. Dagget .. Announcer .... KHJ. Los Angeles 
E. L. Ty.on .•.... .. 1b.ounc.r .... WWJ. Detroit 
Ford & Glenn... ... Entertainers .. WLS. Chicago 
Harry M_ Snod· 

gra99. _ _ _ .. _ .. . Entertainer ... . WOS. Jefferson City 
Fred Smith .... _ .. . Announcer .... WLW. Cincinnati 
J ~rry Sullivan .... Announcer· 

Enlertain.r .. WQJ. Chicago 
Nick B . Harris ._.Entertainer_ KFI. Lo. Angeles 
Art Linick. ___ .... Entertainer_.KYW. Chicsgo 
Hired Hand ...... ..Announcer_ ... WBAP. Fort Worth 
Edw. H. Smith....Dir.ctor-

Player .. ...... WGY. Schenectady 
Wendell HaU .... .• Entertainer._.WDAF. Kansas City 

Others Gaining Too 

I T wiII be noted from the above that in 
addition to Jack Nelson. substantial 

gains were made by Nick B. Harris and 
Art Linick. Remember. it is not neces-

(Turn to page 73) 
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MEET our 
"RADIO MOTHER 

By lVE1VA WILSON BADE1VOCH 

From Coast to Coast , America ' s 
Housewives-and Hubbies too,Look 
to This Amiable Home Expert for 
the Latest Ln the Culinary Art 

GOOD morning, girls and boys-" 
A half a million listeners look 
forward to that cheery phrase 

at 11 :35 a. m., every day from KY\\" 
Chicago. It Comes from Anna J. Peter
son, broadcasting menus and recipes for 
the day from the Home Service Depart
ment of The Peoples Gas Light & Coke 
Co. 

Seated in her private office before the 
microphone, Mrs. Peterson is within 
sight and sound of her Home Service 
efficiency kitchen where every recipe 
she gives is tested and tasted. As she 
talks about the fragrant odor of the cook
ing food it seems as if you could almost 
smell it. \Vhen she says "delicious" in 
that effective way of hers, your mouth 
fairly waters. Thousands of her radio 
pals have told he~ so. 

"Why say 'good morning, boys'? I 
know thousands of girls are listening 
but I doubt the boys," a listener-in said. 
But :'Ilrs. Peterson knows from the 
hundreds of letters received from older 
men who no longer go to business, from 
crippled men who have turned house
keepers while their wives ha"e become 

M iss Grace Haight, 1::"-"IlIl!~_ .. '!'''ft one of Mrs. Peter~ \" 
son's radio ass is
ta nts, preparing 
for a demonstra
tion of "Canning 
of Fruits and Veg
etables." Every
thing is tested be
fore being broad
Cast. 

wage earners-from young fellows con
valescing, that she has many "boys" 
jotting down the menus and recipes for 
family use. In her big-hearted, motherly 
way, she feels they are a very important 
part of her radio family . 

:\Ianya young man brings his bride-to
be to meet Mrs. Peterson. 

"How did you happen to come?" she 
asks them after she has taken them 
around her wonderful department and 
shown them her spacious auditorium 
where daily cooking classes are held. 

"I have noticed the improvement in 
i\lother's cooking since she has been 
listening c\-ery day o\'er the radio," is 
the invariable reply. 

":'Ila said she would live to be a h un
dred if she had had this service "'hen she 
was young," one young fellow said, and sO 
I brough t !\Jary in to get started right." 

All the Way from ~faine 

A PASTOR from Portland, :'>.Iaine, 
while passing through Chicago, made 

a point of coming in to meet l\Irs. Peter
son. " I would know your voice any
where," he said after the first greeting, 

/ The "radio 
• mother" herself, 

/ Ann" J. Peterson 

"for 1 ha\'e heard you almost every morn
ing for a year. 1\Iy wife and I feel so 
grateful for the good things you have 
brought to our table and for the money 
you have saved us, that I promised before 
I left home that I would come in and tell 
you so." 

So generally had this feeling been ex
presseJ that ~1rs. Peterson decided to 
give a radio tea. She broadcast her 
invitation and was o\'erwhelmed with 
pleasure at the response which she re
ceived. Six thousand rr.en, women and 
children [tiled the large auditorium ad
joining rooms of the Gas Company, so 
that late-comers had to be turned away _ 

( Tum 10 page 56) 
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CDruke Pbotu) 

~~Listening In" 
from 

Coast to Coast 

Let's 
Take a 
Turn 
of the 

Dials and 
See 

\Ylhat's on 
the Air 
Tonight 
at Your 
Favorite 

going full blast from KDKA, 
East Pittsburgh. This orches
tra is a pleasure at dinner hour. 
The only trouble is, we have to 
wait too long between announce
ments of numbers. \Ve must 
pass on, even at the expense of 
hearing 1\:0 KA's superb music. 

Remember a while back we 
said WBZ was probably broad
casting good Eastern symphony 
from Boston? \Ve weren't far 
wrong. This station is coming 
in strong, with a fine male 
quartette singing old-time love 
melodies. By the way requests 
are coming in, the Easterners 
like the old favorities. Can't 
other stations take the hint? 

A new photo of Rosemary Hughes, winsome soprano who keeps 
the telegrams !lowing regularly into Station WGN, Chicago. 

Station 

We must hurry. Here's WGN, 
with its unparalleled dinner 
music by the Drake Hotel Con
cert Ensemble and the Blaclc
stone Hotel String QUintet, Chi-

L ET'S SEE. It's Tuesday night. A good night for Radio. 
Ready for a spin over the dials? All right, fOlks; let's 
see who's on the air. 

cago. Perhaps the best string 
music on the air. And then Rosemary Hughes varies the early 
evening program with a soprano solo. A dependable radio 
star-is Rosemary. 

Here's the Boston Symphony Orchestra 
from \VEAN, broadcasting from Boston through 
Providence. Fine, uplifting programs may 
always be heard from this station. The cream 
of the Eastern music worl d filters from Boston 
through WEAN. But wait, WBZ, at Spring
field, is probably getting in on Boston's orches
trations. Remember them farther up your dial. 

What's that? 
Talk about jazz! 
close second to--

Wl\IAK-Lockport, N. Y. 
This station is running a 

WT AS-at 286 meters, only a couple of 
poin ts up from W :\L\ K. A jazz orchestra-a 
jazz singer-any time of the evening. Can't 
you see the syncopation fairly dripping from 
WT AS' aerial? But that gets tiresome. Let's 
go up the scale, fans. 

What's this? All over the hOUSE: and the 
volume only half on? Not Chicago. The an
nouncement tells us it's the \Villard Battery 
Station, WTAM , at Cleveland. 

Oh, yes, that's the first super-power station, 
But it's easy to tune out-five hundred miles 
away. See? A twist of the dial and it's gone. 
But get WTAl\I back. Realizing that increased 
power means more listeners, voluntary Or other
wise, WT Al\I is giving us some wonderful pro
grams. Some fine orchestra music-some 
really trained voices. Not On the air too much. 
either. Here's more power to super-power if 
they're all like WTAl\I! 

Here is Maj.}. Andrew Whire. It's time to close, so we'll hurry up the scale 
" fllosl popular announCer" from to WOS, Jefferson City, Mo. Yes-there's 
\YljY-WjZ. New York. 

Harry Snodgrass, with his beloved piano, 
singing from his "guest cell" in the Missouri state penitentiary. 

Here's 30<) meters- and a fine station. It's \VSAI, of the 
Well, he'll be a free man January 16. And the gifts he's get
ting! Hundreds of dollars in cash-thousands of personal 

U. S. Playing Card Co., at Cincinnati. That 
announcer, E . S. Mittendorf, is distincti ve. 
\Ve can hear every word he says. And if 
he isn't announcing the Duncan Sisters! They 
seem to beha"inga rollicking time in the studio. 
Lots of fun, but we must pass on . 

Here we are at 319. The Hotel Statler 
Orchestra from WGR, Buffalo, announced in 
clear, crisp tones. Followed by an educational 
talk. Good stuff-that mixing the music an.! 
the serious. I nteresting data on the growth 
of New York State- we digest a few morsels 
and turn the dials. 

The Westinghouse Little Symphony Orches
tra, one of the best to be heard from radio, is 

Miss &iilh BenntU. acknowledged 
(he !roman u:ilh l11e "per/ectJem in <'n. 
radio l'Cict" E,Y:r hear her' 

mementos. Hundreds of offers of employment. 
\Ve wish they'd let us know where Harry'll be 
after he leaves confinement. For he certainly 
must stay on the air. 

And fans, did you know Harry is still one of 
the leaders in the RADIO AGE Radio Favorite 
Populari ty Contest? The' otes are still !=om
ing in, so the announcement Harry was a con
vict didn't harm his popularity. Rather, it 
augmented it. :'IIore power to him. And here's 
hoping he's among the winners in the final 
RADIO AGE contest. 

If you "ha\"en't voted in the contest yet, there's 
a coupon in this issue. 

Signing off-we'll continue Our journey in 
an early issue. 
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Who's the RED-HEADED Girl? 
An Attempt to Identify WFAA's "Mystery Woman" 

T HE "Red-Headed Girl" who enter
tains you over Radio Station 
WF AA, Dallas, Texas, steadfastly 

maintains that she has no other name. 
This is not true, however. She has such 

a pretty name I am tempted to tell you 
what it is; but she threatens never to ap
pear on the radio again if I do. 

Therefore, I am not going to tell and 
deprh'e you of the pleasure she has so 
generously given her audience heretofore. 

"Why do you refuse to give your 
name?" I asked her. 

She Loathes Publicity. 
"I do not like publicity. Of course, as 

long as I can hide my real identity, I do 
not mind it sO much ," she answered. 

liss Red-Head was surely born under 
a lucky star, as nice things seem to hap-

By LERA AlcGINTY 

pen to her daily. Don't you think it is 
lucky to ha ve beautiful red hair and not 
the remotest sign of a freckle? 

Her complexion has not been accom
plished by lemon lotions or by sitting in 
the shade, for she plays golf e \'ery minute 
that she can spare. That also accounts 
for the sparkle in her deep brown eyes. 

Contrary to the general opinion formed 
of red-headed people, this young lady has 
a charming disposition . True, I was not 
with her long, but she had a cold- a had 
cold- yet she was as jolly as a fat ma n. 
(Don't get the impression that she is fat. 
She isn ' t ; a nd she is little hut not tno 
litt Ie!) 

'VH E X she was asked how her radio 
l popularity came about, it brought 

forth this story of three years ago. 
"A friend of mine was society editor on 

a large T exas dairy, and she had to be 
a way for a fe w weeks. She asked me to 
work for her, but I did not dream of 
really doing it. I kne w nothing ahout 
newspaper offices and I had never used a 
t ypewriter, but she insisted that I could 
do it . With a rented typewriter a nd her 
help I was able to impress the editor a t 
the end of three weeks that I was just 
the person he needed. " 

Her Past-Shh! 
That was three years ago, and in t hat 

length of time t he " Red-Headed Girl " 
has made a place for herself in news
paperdom. 

( Turn to page 58 ) 
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At the right is Detroit's newest 
pride, the Book-Cadillac Hotel, 
the world's tallest hotel and home 
of WCX's new studio. In the circle 
is the ever-popular Edgar A. 
Guest, whose verses helped in
augurate the new studio last 
month. 

PERCHED thirty-two stories up in 
the air, Radiophone \VCX of the 
Detroit Free Press broadcast to the 

world the opening of the world's tallest 
hotel on December 8. It was the Book
Cadillac Hotel, Detroit's latest pride. 

The whole city had been waiting for 
the Free Press station to open again, for 
it had shut down for the week while the 
apparat us was being mo\-ed from the 
Press building to the magnificent hotel. 
But the opening was worth it, as all the 
celebrities of the city were present, and 
John Smith, mayor of Detroit, and 
Edgar Guest, the famous poet, stood 
before the microphone and let the city 
hear their voices. 

rust at this time it would not be amiss 

:t- " 
, . 

Detroit Pauses 
([Impressive Ceremonies 

to tell a bit of my experiences in getting 
at this station to report it for the readers 
of RADIO _\GE. Don't think it was a 
cinch. 

Everybody Aglow 

YOU see, the whole city had been 
waiting for months and months to 

see the famous hotel in its completion, 
and hear the station. The Book family 
and the Cadillacs are very well known 
citizens and consequently there was a 
great deal of interest attached to their 
venture. (As a matter of note, it may 
be mentioned that this project broke 
the pocket-books of neither the Brooks 
nor the Cadillacs. After being in the 
city for a day, I cliscovered that these 

By MILTON 

capitalists own half the town and have 
enough money to snap their fingers at 
Henry Ford's bank account.) 

This opening night was not for the 
public. I t was to be a private reception 
and only the top ladder of society folk 
were invited . They came by invitation 
and partook of a ten-dollar-per-plate 
feed. 

I got an invitation, but the ten dollar 
feed meant nothing to me. I had filled 
up in a one-arm joint acrOss the way_ 

All went well, the writer rejoicing 
that he had got past the big foot man 
while the common folk without passes 
were kicked out. But I discovered that 
I was the only male person there without 
a full-dress suit. I felt pretty bad until 



RADIO AGE for February, 1925 What the Broadcasters are Doing 37 

for Station WCX 
at Book-Cadillac Studio 

LIEBER..MAN 

I discovered another culprit wearing a 
business suit. I thought it was another 
low person like myself until I discovered 
that it was none other than Edgar 
Guest, the second "James Whitcomb 
Riley." There's a real fellow. l\!iss 
Lucille O'Connell, program director of 
\Vex, introduced me to him, and 
to his little boy, a lad of about ten years, 
who is being brought up to be the same 
inspiring, democratic man his father is. 

Eddie Thrills 'Em 

GUEST read a n umber of his \\'ell-known 
poems over the microphone and 

when I looked out of the thirty-second 
story window I thought I saw the vast 
city underneath vibrating with applause. 

His stuff is great and he 
reads it wonderfully, and 
some of the evening dress 
boys in the outer room 
smiled and moved their 
heads as though to say: 
"He's got the stuff, all 
right. " 

Preceding Guest, the 
mayor spoke and he said how proud he 
was to be at the head of a city which 
possessed such a great hostelry. Then 
the Hudson Double Quartet, a famous 
organization in Detroit, sang a group of 
musical selections. Each one of them is 
a soloist, and the organization is a com
bination of the Hudson Male Quartet 
and Female Quartet. They were accom-

The jo"';a! boys at the left 
form the Hudson Male Quartette, 
which is DOW a regular feature 
from the Book-Cadillac Studio 
of WCX, Detroit. Top row, 
left to right: Harry A. Leiter, 
and Harry E. Parker; bottom 
row: Joseph Kendrick and Har. 
rison Burch. Below i. Miss 
Carmen Morlock, of the Hudson 
Female Quartette, who is out to 
prove that men aren't going to 
monopolize the new WCX. 

panied by Harrison Burch, concert 
pianist. 

~Iusic from Jean Goldkett's orchestras, 
playing in the dining room of the hotel 
downstairs, interspersed the numbers. 
Goldkett's orchestras are probably des· 
tined to become about the best known in 
the air, now that \Vex is going full 

(Tum to page 59) 
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How One Song 
Brought Radio 
Fame! 

And I t Happened 
On a Sleepy 

Street-Car 

The Radio Life of Banks Kennedy 

"If I Can Arrange It" 
By RUSSELL H. HOPKINS 

.. l' IU all arranger. 
A first class arra1lger 
rhe best1'n the la1ld, ,ml't you see? 
There's hardly a thing in this wide, wide 

world, 
That hasn't bee I: arTa"ged by /lie." 

ON A slow-moving Cottage Grove 
avo street-car, one day last fall, 
a young and promising lad named 

Banks Kennedy scribbled off the fore
going paragraph. Not that he didn't 
have anything else to dOi in fact, he was 
organist at one of Chica go's higgcst movie 
palaces, a leading instructor in the art 
of piano playing, and a leader in the 
Uni" ersity of Chicago's " social elect." 

But he fclt in a composing mood and 
he decided to write something to case 
the agony of the aforementioned slow
mo ving street car. 

That was ahout three months ago. 
Then one day a Sigma Alpha Epsilon 
fraternity brother of Kennedy's, Harry 
Aldyne by name-and incidentally the 
contest editor of RADIO AGE- asked 
hi III if he would Ii ke to entertain over 
Radio Station KYW the coming '''ed
nestlay. Banks, eager for a new thrill, 
consented. 

His Radio Debut 

ONE Wednesday night at 8 o'clock, 
Ban ks Kennedy made his radio 

debut. He was displeased that the 
program was strictly classical, but the 
RADIO AGE program directors saw 
under ' Kennedy's unwillingly serious 
exterior a gift for jazz and light enter
tainment that would lead him to untold 
heights in the radio world. 

With that thought in mind, and heed
ful of Kennedy's success even at the more 
serious side of radio endeavor, Harry 
Aldyne asked the young pianist to make 
his "jazz debut" at Station KYW's 
jazz carnival, beginning at midnight one 
Saturday in November. 

Banks' eyes sparkled. Here's where 
he'd show 'e m! Here's where he'd bring 
out his limitless repertoire of toe-ticklers 
and fancy-capturers! 

"I'll he there-if I can arrange it," 
Banks told Aldyne. And therein was 
born the germ of an idea- an idea that 
first began to take shape in Kennedy's 
nimble brain on a slow-moving Cottage 
Grove avo street car. 

Banks "arranged it." He introduced 
his "If I Can Arrange It" song- at 
least the first three hundred verses
and by the next morning hundreds of 
radio fans were writing to KYW and 
asking for more! That assured the 
song's success, so Banks assured his 
radio audience at least 50,000 more 

verses would be forthcoming within a 
short time. 

Later, at Station WEBH, under the 
auspices of RADIO AGE, Banks intro
duced several more verses, three times 
a week for several weeks. The song is 
now known as "Chicago's radio song," 
for its phenomenal success can be attrib
uted directly to Banks' appearance before 
the microphone. Within a short time, he 
promises, it will be in sheet music form, 
with as many verses as can be squeezed 
in the smallest type' made. That's a 
promise! 

So you sec, Banks owes a lot to radio. 
And RADIO AGE takes a lot of the 
credit for putting him on the air and 
showing him where his real forte lies. 

To go into history, Banks is a South
erner by birth. Right no\\', in fact, he 
is spending the first weeks of the new 
year with his mother in Tuskalusa, 
Alabama. Of course, Banks can't resist 
the call of Radio, so while he's getting 
re-acquainted with the old homestead, 
he's singing from WSB, Atlanta; WBAP, 
Fort Worth, Tex.; and WF AA, Dallas , 
Tex. And it's a safe bet by this time 
that all the lads and lassies in the Sunny 
South know at least one thousand verses 
of " If I Can Arrange It". 

We trust Banks arranged that in due 
time. (rl/T/£to page 6J ) 
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" Compact Efficiency" with 

A 3-Tube Reflex Circuit 
By JOHN B. RATHBUN 

REFLEX circuits have always had 
a peculiar fascination for me be
cause of the opportunity that they 

offer for making one part serve the pur
pose of two or more parts, and last but 
not least, their compactness and porta
bility. Further, the circuit enables us to 
use a non-oscillating detector of some 
description, such as a crystal or a two 
element tube, and this gives the reflex 
first rank as a receiver giving clear, dis
tortionless reception with almost crystal
like tone. All the ad ... ·antages of radio 
frequency and audio frequency ampli
fication are had with one set of tubes, and 
hence with fewer tubes than with a 
straight radio frequency set. 

For those of our readers who have not 
yet studied the reflex circuit, I will gj,.·e 
a few words of explanation regarding its 
workings and general principles. To 
begin with, the radio frequency current 
received from the aerial is amplified at 
this high frequency by the tubes, and is 
then passed through some sort of de
tector which rectifies the waves and de
velops the audio 'frequency phase, just 

Copyright: 1925 

A Circuit that Gives 
More Amplification 
Output than Usual 
5-Tube R. F. Outfits 
as in the first stages of a radio frequency 
receiver. However, at this point a 
radical change is made in the circuit for 
the current rectified by the dectector is 
now returned where it receives a second 
amplification at audio frequency in the 
same tubes, increasing the volume of 
sound. Thus, the same tubes act both 
as audio and radio frequency amplifiers 
and we make a corresponding saving in 
the number of tubes. 

Equivalent to 5 Tubes 

I N this way, two tubes with a crystal 
detector will give two stages of radio 

and two stages of audio amplification, 
approximately the equivalent of fi\'e 
tubes. I say "approximately" fo r the 

reason that the tubes do not develop lheir 
full efficiency under these conditions 
when amplifying at two frequencies, but 
at any rate they develop far more than 
the same number of tubes under any other 
conditons. Working in this way the 
tubes probably develop 80 per cent of 
their full capacity as radio frequency 
amplifiers and 90 per cent of their ca
pacity as audio amplifiers. The total 
actual delivery can be taken at about 75 
per cent of the full tube capacity. A 
single tube reflex should give the equh'a
len t of one stage of radio and One stage of 
audio, but as we know, this is not at· 
tained. Both the volu me and range are 
somewhat better than a single tube 
regenerative, both in regard to range and 
volume, but are not equal to the full three 
tubes used in amplifying the regenerative. 

Our present three tube reflex circuit 
has three amplifying tubes and a crystal 
detector. With the circuit arranged as 
shown, this is the theoretical equivalent 
of three stages of radio frequency ampli. 
fication and t wo stages of a udio ampl i. 
fication, or better tha n the output of t he 

Blueprints of the 3-Tube Reflex on Pages 40, 41, 44, 45 
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(Continued from page 39) 
usual five tube tuned radio frequency out
fit. Actually, this gives just about the 
same performance as a five tube set with 
two radio stages, detector and two audio 
stages. The full output of the three 
theoretical radio stages is not quite 
realized. The use of a crystal detector 
in place of a three element tube detector 
eliminates one tube and greatly improves 
the tone , but at the same time the volume 
is somewhat diminished. However, the loss 
of volume is not so very great and would 
hardly justify the addition of anothertube. 

If the crystal is not desired, a two 
element tube such as the diode can be 
substituted, but a standard three element 
tube is not desirable for the reason that 
it introduces tube noises, regeneration 
and other factors which interfere with 
the clarity of reception . There are many 
good crystals on the market which give 
little trouble in a reflex circuit, but I 
must caution you against the use of a 
galena crystal or any other soft crystal 
of similar nature. Galena will not stand 
up under the high plate currents of a 
three tube reflex but will burn out con
tinuously. It is all right on a crystal set. 
but not with from 5 to 15 .milliamperes 
current driving through it. 

As more than two stages of audio 
amplification are not advised on a reHex 
circuit, this set is reflexed in such a way 
that only t wo stages are employed, the 
two last tubes acting as both audio and 
radio amplifiers while the first tube is 
purely a radio frequency tube . This ar
rangement increases the radio frequency 
amplification efficiency somewhat and 
with but little loss in audio. 

Description of Circuit 

BOTH Fig. 1 and Fig. 2 show the same 
circuit but in different ways. Fig, 

1 is the so-called conventional circuit 
with standard symbols for the more 
experienced builder, while Fig. 2 is a 
picture diagram for the novice. Fig. 
3 is a panel layout showing arrangement 
of controls and approximate spacing of 
the panel mounted apparatus while Fig. 4 
is an isometric view made for the purpose 
of showing how the apparatus actually 
looks back of the panel. For making the 
actual wiring connections, however, I 
strongly advise the wiring in either Fig. 
1 or Fig. 2 be used, as many of the wires 
a re concealed in the isometric view. 

Kow, looking at either Fig. 1 or Fig. 2, 
we see the three amplifying tubes T-l, 
T -2 and T-3. These may be either UV-
201A or UV-199 tubes, but the WD-12 
and WD-ll are not effective for this pur
pose. Two rheostats are used for the 
three t ubes, one for the first radio stage 
(T- t) at (R-t) and rheostat (R-2) for the 
control of the two rear reftexed tubes 
(T- I- T-2). A plate voltage of 90 volts 
is supplied by the " B" battery to all of 
t he tubes alike. 

AlI of the radio frequency stages are 
coupled by the three radio frequency 
transformers (Air core type) marked 
RT-l, RT-2 and RT-3 . For maximum 
results these should be of the tuned radio 
frequency type tuned by the 17 plate 
(0.00305 mf) variable condensers C2, C3 
and C4 as in the neutrodyne, or other 

radio frequency type receivers. These 
condensers, together with the 0.0005 mf 
loop tuning condenser (Cl) give extreme 
selectivity and a maximum peakof ampli
fication, but at the same time they make 
tuning correspondingly difficult because 
of the many controls to be handled. 
Thus, we have four tuning dials which 
make tuning rather difficult for the novice. 

Just An Idea of What You 
Will Find in 

THE RADIO AGE 
ANNUAL 
FOR 1925 

How to Read Hookups. 
Something the beginner 
cannot do without. 

How to understand Ra
dio Phenomena . For the 
fan who would like to 
know something abo u t 
the secrets of Radio. 

Building your first Sim
ple Set. Getting started 
in Radio. 

Your First Tube Set. A 
popular reflex circuit de
veloped to its simplest 
degree. 

The First Baby Hetero
dyne. Every fan will want 
this. 

Thirty - two Page Radio 
Age Annual Blueprint 
Section, with sixteen pages 
of real blueprints in color. 
Blueprints of: Single tube 
sets, Neutrodynes, Reflex 
receivers, New Baby Het, 
and a Wonder Super-Het
erodyne. 

"How to Make" articles 
on Loud Speakers, Ampli
fiers, Tube Troubles, etc. 

How to Make a Real 
Super-heterodyne. 

And many other articles, 
fully illustrated. 

Order Yours Now-
One Dollar a Copy 

To avoid the use of so many condenser 
controls, the last transformer (RT-3) 
can be of the untuned type (Fig. t) and 
by ' this method the variable condenser 
(C4) can be omitted as suggested by the 
dotted lines. This occasions a slight drop 
in the effecth-eness of the circuit, but is 
usually advisable with sets operated by 
beginners. An untuned radio frequency 
t ransformer is shown at (RT-3) in Figs. 
2, 3, 4. All the other stages are con
trolled or tuned across the secondary , 
which gives us three tuning controls in
cluding the loop tuner (Cl) . A standard 
loop aerial is connected across (At) and 
(A2) in the usual manner. 

Any stanliar(! air core radio tuned 
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frequency transformer or neutrodyne 
transformer can be used at RT-l, RT-2 
or RT-3. The primary winding (Y) con
sists of about 12 turns of No. 26 D .S.C. 
wire while the secondary has about 64 
turns of the same size wire . However, I 
recommend that these transformers be 
purchased ready-made, for home made 
transformers are seldom reliable. Fig. 
4A shows the general dimensions of the 
transformers in case the home builder 
desires to "roll his own." Transformer 
RT-3, if of the untuned type, must be 
purchased, as this type is altogether out 
of the amateur builder's class. 

200 or 400 Ohm Potentiometer 

AT (PO) we have a 200 or 400 ohm 
potentiometer used for varying the 

grid poten tial on the first radio freq uency 
tube, and the radio frequency resistance 
is reduced by the bypass condenser (Kl) 
which has a capacity of not less than 
0.006 mf. 

At the extreme right in Fig. 1 is the 
crystal detector (CD) in series with the 
secondary coil (X) of the radio frequency 
transformer (RF -3). There is little re
quiring further explanation at this point 
than to say that the crystal circuit con
nects to the primary coil (P-B) of the 
first audio frequency transformer (AT-I). 
The leads running from (a) and (b) to the 
terminals (P) and (8) of the audio trans
former (AT-I) should be temporary 
wires at first so that the con nections (a) 
and (b) can be reversed in case of the 
transformer coils bucking. First, try 
them in the position shown and then 
reverse (a) and (b) to determine the best 
working position. 

At (AT-I) and (AT-2) are the two 
audio frequency transformers acting as 
the first and second stages respectively 
of the audio amplification phase. Trans
former (AT-I) is reflexed into the second 
tube (T2) while the transformer (AT-2) 
is reflexed into the third tube (T3). 
Both transformers are of the usual iron 
core audio type with a ratio of from 5-1 
to 6-1. Higher ratios are not generally 
advised while lower ratios reduce ampli
iication, but give clearer reception. One 
of the most valuable features of the 
reflex circuit is its clear tone and there
fore we should not impair this feature by 
using poor or high ratio transformers. 

Both secondary and primary windings 
of both transformers are by-passed by 
the fixed condensers (K2-K3-K4-K5) 
which are of 0.002 mf capacity for the 
majority of audio transformers. How
ever, some transformers have so mudl 
distributed capacity that these con
densers wiII not be necessary for by
passing the radio frequency current , and 
in fact, some transformers work better 
without any b ypass condensers at alI c 

This is a point that you must work out 
experimentally by yourself for your par
ticular conditions, but I advise you to 
try the effect of the condensers at any 
rate . Another fixed condenser (K6) of 
0.5 mf ca pacity connected between the 
output post (p) and the (+ A) is useful in 
reducing the "B" battery resistance and 
the speaker impedance offered to the 
radio frequency current. 

(TlirII to next page) 
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A Compact Three-Tube 
R eflex Set 

(Continued from p,~adjllg page) 

Here it will be noted that the ouput 
terminals (p_pl) are in series with the " B" 
battery and plate of the third tube (T3) , 
where the point of full amplification is 
had . As this part of the circuit con,'eys 
radio frequency current as well as audio 
it will be well to use binding posts at (p) 
and (pI) instead of jacks, for the capacity 
of the jack blades often seriously affects 
the performance. The blades of the 
jack are close together and act as a fixed 
condenser of no small capacity. \Vhen 
the plugs are changed, this ofte n disturbs 
the balance of the circuit. The switch 
(51) is in the negative ".\" battery lead 
and should be used for cutting out the 
filament current, thus a\'oiding the neces
sity of turning down the rheostats and 
disturbing the adjustment every time 
that the set is put out of service. 

Diode as a Detector 

IX Fig. 2A is a small corner of the circuit 
dra"\\'n out to show how a two element 

diode tube may be used instead of the 
crystal detector. The relation of this 
sketch to the main diagram can be easily 
traced out by the location of the tube 
amplifier (T3) , the radio frequency trans
fromer (R T-3 ), and the optional \'ariable 
condenser (Cn. The t\\'o element tube 
is at (D) with the plate (~I) and the 
filament (F). The negative filament of 
the tube and the plate (':\1) are connected 
into the circuit just as with the crystal. 
_\ separate single 1.5 \'olt dry cell (D B) 
supplies curren t to the filament of the 
diode tube and is provided with a second 
cutout switch (52). The terminals (a-b) 
are connected to the primary coil of the 
audio transformer (AT-O as before. 

This diode tube introduces no dis
tortion into the circuit and ' avoids the 
ne<:essity of adjusting a crystal. Its use 
is optional, but is shown as a means of 
obtaining tone value without a crystal. 
.\s the diode is not critical to filament 
,·oltage or current, it is not usual to use 
a rheostat, but one can be used if a 
higher voltage than 1.5 volts is employed . 

.\lmost any standard loop aerial can be 
used with excellen t results, which is 
within the wavelength range. It is tuned 
by the condenser (el ), which for safety's 
sake can be a 23 plate 0.0005 mf size 
instead of 0.00035 mf used across the 
transformer secondaries. The loop used 
in my experiments was a two foot loop 
of the solenoid type ha,;ng 15 turns of 
lamp cord. This, however, is simply a 
suggestion as to size. " 'here there is 
much interference, the loop will be found 
quite useful in tuning out local stations 

• because of its directional qualities. 
Three stages of radio frequency will in
sure good reception over long distances 
with the loop. 

Size of Panels, Etc. 

this size is best, every thing considered. 
If the panel is so short that the parts are 
crowded together, then there will be 
feedback between stages or bet\,"een the 
radio transformers (RT- I) and (RT-2). 
If a "ery long cabinet is used, then the 
wiri ng ",ill be so long that t he losses will 
be materially increased. All wires should 
be as short as possible, particularly the 
wires running to the grid posts (G) on the 
sockets, and the wiring should be rather 
open so that the ,·:ires do not come 
together close at points ,,-here they are 
parallel. Don't crowd the wiring to
gether for the sake of appearances. 
Performance is of more importance than 
appearance on back of panel. 

I n connecting up the set, be sure that 
the stator or stationary blades of the 
variable condensers marked (5) are COn
nected to the grid Side of the circuit as 
shown. Again, keep the audio frequency 
transformers as far out of the field of the 
radio frequency transformers as possible; 
that is, do not place the audios directly 
in line with the center of the radio fre
quency transformers. 

The location of the crvstal detector is 
a matter of personal tast~ and judgment. 
:".Iounted on the front of the panel, it is 
easy to adjust, but it is also more likely 
to be knocked out of adjustme nt by the 
hand when reaching for the tuning dials, 
and the ,,"i res to the detector are also 
much longer. On the other hand, if the 
detector is mounted on the bottom board 
in the rear, it is difficult to adjust and is 
inconvenient . There is no marked advan
tage either way eltcept for those people 
who like to see a great "ariety of appara
tus displayed on the front of the panel. 

Use. Vernier Control 

O\\T'\G to the sharp tuning of the 
condensers, it is adyisable to use a 

vernier type for all three controls, and 
the true low loss type is of COurse pre
ferable. Low loss type air core trans
formers are of great assistance in getting 
the distant stations and add \'olume on 
the locals. To decrease the losses further, 
use good sockets ha\;ng a high insulating 
\'alue and install them in the set so that 
the bottom of the sockets is at least 1--1 
inch abo\'e the bottom board if a wood 
bottom board is used. .\ bakelite or hard 
ruhber panel is to be preferred to a wood 
bottom board in every case, as there is as 
much opportunity for high frequency 
leakage at this point as on the \'ertical 
panel itself. 

Spaghett i is not always the best thing 
to use for coyering the wiring. It adds to 
the capacity effect of the conductors, and 
in a \\'ay offset s the care that has been 
taken against leakage and inductive 
losses at other points in the circuit. It 
has always been amusing to me to see 
how carefully the low losscoilsarestripped 
of dielectric and insulation to avoid loss, 
and then how a spaghetti dielectric is 
deliberately placed On a much longer 
length of wire in t he same circuit, thus 
completely elimina ting the advantages of 

~Iy first set was mounted on a special the low loss coils. 
9 · x13 " panel without cro\\'ding or trouble To make matters worse, the spaghetti 
feedbacks. Further constructions showed is varnished which further increases its 
t hat everything worked out well on a capacity O\'er the dry wound wire of the 
; · :-:1 4 ·x3-16· panel, and I believe that coils. \Vith t,,·o wires run parallel to 
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each other for any distance, the use of 
spaghetti has a marked effect on the 
capacity of the circuit. 

All Tubes Amplifiers 

ALL tubes are amplifying tubes, 
hence a plate or "n" battery voltage 

of from 67 .5 to 90 volts is used on the 
plates for maximum amplification. LO"\\'er 
voltages than these will gh'e very poor 
results. In case the diode tube is used 
as a detector, please note that no "n" 
battery is applied to the plate of thi s 
tube for the reason that we wish to a\'oid 
oscillation in the detector branch of the 
circuit. 

The "A" or filament current \'oltage 
depends upon the type of tube used . 
for t_he UV-199 tube the applied voltage 
IS 4." volts or equal to the voltage of 
three dry cells connected in parallel. 
For the U \ '·201.\ tube we use a six "olt 
storage batter y. \Vhile the UV-199 
tubes do not gi\'e quite the results that 
are obtai ned \\'ith the storage battery 
tubes, yet they are often very desirable 
where a storage battery is impracticable. 
A single set of three cells in series will 
give t\\'o months service or over, but 
for the most economical service I suggest 
that six batt eries be employed-two 
groups of three cells in series. 

In making these connections, have two 
ro\\'s of three batteries each and connect 
!lP e<l;ch of th~se jrroups independently 
10 senes, that IS, ZinC to carbon, zinc to 
carbon, etc. Kext, connect the t\\'o 
carbons of the two groups together, and 
then the t,,;o zincs, these connections 
being made at the end cells. The 
result is that we have decreased the 
demancl on each cell by one half and in 
so doing have increased the life about 
three t imes. Doubling the number of 
cells in parallel does not only double 
the life. It does much more than that; 
it triples the life at a cost which is only 
double that of a single set of three cells. 

Rheostat (R1) controls the current 
to tube (Tl) only; therefore a high 
resistance rheostat should be used, say 
15 to 20 ohms for the U\'-201A tube 
and 30 ohms for the U\'-199 tube . 
Rheostat (Rl ) carries the Current for 
both (T2) and (T3 ); hence its resistance 
should be less than for the single tube . 
From se\'en to 15 ohms will be COrre<:t 
for this group. 

The resistance controls are not critical 
as with detector tubes, and therefore 
automatic filament control devices can 
be employed which do awa v with 
rheostats altogether. This has " certain 
advantages and disadvantages, but they 
can he used if desired for all tubes, using 
one automatic control for each tube 
placed in the negative lead. A battery 
switch must be used " ' ith this arrange
ment, as there is no other way of turning 
off the filament current except by di!';
conne<:ting the "A" battery. With 
rheos~a ts the switch may be omitted as 
the rheostat also acts as a switch, but 
in $eneral it is advisable to use a battery 
SWItch under all conditions, particularhr 
for the Diode tube. " 

Have You Seen the 
Radio 

Cross-Word Puzzle 
in this Issue? 

Blueprint Figures 3 and 4 on pages 4~ and 45. 
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The 
Wandering 
Minstrel 

of 
Radio 

By 
L S. WHITCOMB 

Nate Coldwell , the "Joy 
Digger," Was told by a 
Doctor to Get Out in the 
Air; Instead He Got 
"On the Air" and To
day He Travels from 
Radio Station to Radio 
Station Making Others 
Happy; Covers 5 00 0 

Miles in Six Months! 

N ATE COLD WELL, who calls 
himself "The Joy Digger," and 
hails from Chicago, has made a 

big hit with New England radio fans. 
Coldwell is a real 20th century edition 
of the wandering minstrel and is one of 
the most interesting artists on the air 
at WEEI, Eriison Light Co., of Boston, 
Mass. While :\Ir. Coldwell has been 
traveling in the East, he has been making 
his headquarters at WEEI and has made 
thousands of friends with his songs and 
stories. 

During the past six months Coldwell 
has covered over 5,000 miles in his 
travels around the country. His story 
of these wanderings sounds like a 
Horatio Alger book. He came East 
from Chicago about three years ago to 
attend Dart mouth College at Hanover, 
~. H. Here his health failed and he was 
ordered by physicians to Quit school 
and stay out in the air. Coldwell not 
only went out in the air; he went the 
doctors one better and got out on the air! 

He Croons 'Em 

While his voice is not heavy, it is of 
fine Quality and by getting close to the 

Here's the "Joy Digger" in a tYPLcal pose wLth his trusty "Uke," crooning an 
original melody to "Bob" Emery, announcer at Station WEEI. Boston, who is hold
ing the microphone. 

"mike" and crooning his songs he is 
able to put them over wonderfully. All 
of ~ate's number.;; are original. New 
Englanders have fairly gone crazy over 
Coldwell. His song "You Can't Fool 
Fate" has been sung over and over again 
from Station WEEI, and every time he 
comes back, scores of telephone calls and 
telegrams flow into the studio request
ing him to do his entire repertoire. 

Just where Coldwell is at the present 
time is not known to officials of WEEL 
He drops down to that station about as 
often as the rain visits this changeable 
New England climate. His last appear
ance at WEEI was the night of the 
Harvard - Dartmouth football ga m e . 
~ate had seen the game on a pass. lie 
had seen his college mates trounce 
Harvard and he was in rare form. 

About a week ago, however, officials at 
the Edison Light station picke<l up Cold
well's program from \VGY, General 
Electric Company, Schenectady. At that 
time the announcer told the listeners-in 
that Coldwell was on his way to 'the 
Pacific Coast. Wherever he is, his 
friends at W E EI know that he is headed 
for the nearest broadcast station and 

also are sure that radio listeners within 
500 miles will be royally entertained. 

Back Home A~ain 

Just a few weeks ago some RADIO 
AGE experimenters heard Coldwell from 
WT AS, Elgin, Ill., which shows he's 
gradually drifting back to his old 
haunts near Chicago. 

"The Wandering :\1 instrel" is known 
better away from Chicago than in it, so 
n;tiddle westerners may get a chance to 
hear hi m "do his stuff" after all. 

In his extremely youthful days, Cold
well had very little inclination toward 
music or the composition thereof. In 
fact, his proud parents had long ago given 
up any hope that he might become a 
second Chopin or even an em bryo 
Irving Berlin. 

So what did-~ate do but do a little 
composing after- he started broadcasting! 
Of course, he lays claim to no fame for 
his compositions, but it has to be ad
mitted that they are all exceedingly 
original and snappy. 

What they lack in beauty of tone and 
arrangement, they make up for in pep 
and originality. 
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At the right is a facs im ile 
reproduction of a letter sent 
to RADIO AGE by Herbert 
Hoover, Secretary of Com
merce, in acknou·ledgement 
of an editorial published in 
the October issue, praising the 
Secretary's stand in demand
i ng stabil ization of radio 
conditions. Above is a re
cent photograph of Mr . 
Hooper. 
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Pick-'~ps ~ -- ----...::::. and _ ~ t-U J---=-Hook ... u:ps L~'~~ ~"'II.-I'C,::t o:.·:. 

~~==~=~::-;;;;~9 0tg" ~s~=::: 
T HE mat~rial appearing unda th~ title 'Pickups and Hookups by Our Readers" in RADIO AGE, is 

contributed by oW" readers. It i. a department wherein oW" readers exchange views on various circuits 
and the construction and operation thereof. Many times our nadcrs disagree on technical points, and 
it should be under.tOOd that RADIO AGE is not responsible for the views presented herein by con
tributors, hut publishes the I~tters and drawings merely as a means of p~nnitting the fans to know what 
the other fellow is doing and thinking. 

Now that \\'e are Over the holiday 
season. I suppose \\'e can all set· 
tie down and start twisting the 

dials with a vengeance once more. How
ever. I don't want our readers to think 
that we imagine anyone has laid down 
on the job during the past month, but 
during this' time of the year we a re so 
occupied with other duties that some
times the DX fans are too tired to bo t her 
with sending in their lists of calls re
ceived. 

Last month we requested that our con
tributors exercise a little more care and 
neatness in submitting material for this 
department. It really is gratifying to 
notice the change that has already taken 
place. No more do we recei,'e questions 
in the t echnical department written on 
the rough side of a shingle Or the margin 
of a newspaper. Instead they are sub· 
mitted in a nice, orderly manner. and it 
really is a pleasure for the editor to open 
his mail in the morning and know that 
he will not need to strain his eyes in an 
attempt to decipher a cryptic message. 

Like,dse several photographs haye 
been received and the only thing that 
prevents Our printing them is the lack of 
space. Good photographs of sets or sta
tions are always "'elcome, and we want 
to receive mOre of them. It goes without 
sayi.ng that we are also desirous of ob· 
taining stories , entertaining or otherwise. 
for this page, add I know that most of the 
amateurs and professional operators haye 
a flock of them at their command, that 
I am sure will come pouring in once t he 
word is passed around that the Pick· ups 
editor would like to haye them. 

We have by wa,y of an innovation this 
month a contribution from a lady fan 
whom we think must be a regular ex
perimenter, as her letter seems to point 
to the fact that she has built several sets. 

\Ve certainly welcome her contribution 
and hope that we shall have the pleasure 
of hearing from her from time to time. 

Any number of good DX lists have 
been contributed bv fans who are desirous 
of obtaining the ,,-~ll-known DT buttons. 
I t really was quite hard this mon th to 
choose the best Ii sts. and if any of you fee I 
disappointed because you have been left 
out. do not be discouraged, but try again. 
as the above list contains onl)' the cream 
of the largest number of letters ever 
handled through t he Pick-ups and Hook
ups Department. 

If you will look through Our Strays 
column. you will notice the kind of re
ception that was necessary to get into 
the DT column this month . 

Truly. the lads who have been honored 

CONTRIBUTORS 
F. McDONALD 

Chicago. Ills. 
GILBERT SLATER 

Pawtucket, R. I. 
TED GERlLL 
St. Louis, Mo. 

EINAR HULTMAN 
Jamestown, N. Y. 

DIAL TWISTERS 
Name Address City 

Chas. C. Drake __ 943 Gladstone Av~. __ .... Detroit, Mich. 
Roland Lure. ____ . __ ... _ .. __ ... _ _ . _____ ..t-. __ Newport. N. J. 
Marion S. Corly _ _ ._. ____ ... 184 Spring St.. ... _. ____ ..... ______ . ___ . ____ ._ ... 
Wm. B. Simpson .... __ .. __ .. 445 Autumn Ave . ... _. ____ Brooklyn. N. Y . 
Felix Frederiksen._. __ . ___ .. _Route 2-._ .... ________ ._. __ .Delmar. Iowa. 
Bern ey Philippson. _____ ... __ .631 55th St.A. _____ ._ .. _. _Milwaukee. Wis. 
E. E. Richmonds ___ . _ _ . ____ _ ... _. __ ... ____ . __ . _____ .. _._ ... Waynesville. IlIs_ 
Roy M. Canfield __ .. ___ _ ___ .45 North Park St. ___ .. _._.East Orange. N. J. 
Einar A. Hultman. __ _ ._._. __ .97 Baker St. ________ ._Jamestown, N. Y. 
James Grindle. __ .. _ . __ ._._1143 Garfield St. _____ ... Hammond, Ind. 
Ted GerelL __ . ____ .... _._5327 Pershing Ave. __ ._._.St. Louis, Mo. 
Charles H. Dawson. ___ . ___ .14 Cavell Ave. _____ . ___ Toronto, Ont., Can. 
Henry W. Schwab _ ___ ... 201 Buell St_ ..... _._. ___ . __ .. :Muscatine. Iowa. 
Wayne Mac Quiddy._. __ .... __ Drawer .. S·· . . _ ........ _. __ .. Pittsburg, Calif. 
Otis C. Wyatt. ___ ._. __ . ____ 57 Gladstone St._ ... _._ .. . Providence, R. I. 
Ralph E. Riley _____ ........ __ 1711 Fifth St.. __ .... __ ... __ . .. Oakland. Calif. 
Miles Conrad .. _. __ ._ .. _ .. _ .. 1224 Louisiana Ave ___ .. _Ncw Orleans, La_ 
William L. Poser. __ . ____ . __ Box 708·B Route A ___ ... Fresno. Calif. 
Paul Hayes.._ . __ . __ .... _ .. _918 Bell St.. .. _. __ ._ ... ____ ._Pasadena, Calif. 
Eugene Borsaltue. ____ .... _ .. 1518 Wash. St ..... ____ .. _. Gary. Ind. 
Sibley Law .. . _ .. ___ ... _._._ .. _ .. Saxon MiIls.._ ._._. ____ . ___ Spartanburg, S. C. 
Archie H. KlingbeiL_._ .. ___ 258 Prospect St.. ... _ .... __ ._Ashtabula. Ohio. 
S. J. Todd. ___ . ___ _ . _____ ._._1832 E . 82nd St._ ..... ___ .Cleveland. Ohio. 
Thomas Burke. ____ ._. ___ . __ 3016 Warren Ave. _______ Chicago. III. 
J. W. Vine ______ .. ___ ___ . __ .. ___ ._. __ ._ ... _ .. _. __ .. __ Swallows. Colo. 
William BaFker. ____ _ ._. ___ ._571 Linwood A ve. ___ . ___ Columbus. Ohio. 
Hugh Jones. Jr. ____ .... _._._. __ 503 Horatio SL __ .. __ ._. __ .. Tampa. Fla. 
Harry E. Lake ..... ______ . __ ._1529 Stone St. _ __ .. _._. ____ Flint. Mich. 
R. J . Dolan. _______ __ .-. __ . ______ _ . __ .. __ ._ ... ____ . __ .... Nelson. N. B., Can. 
Maxwell Krasno __ .. ____ .. 1219 26th St. ____ ...... ___ .. Milwaukee. Wis. 
Arthur Rabe. __ ._ ... _. ____ . 21 Archer Ave __ _ . _____ . _ _ Buffalo, N . Y. 
M. Watson .. _ .. _ .. _ __ . ____ . __ 1925 Bigelow St._ . _______ Cincinnati. Ohio. 
Albert M. Turney. Jr_ ... . __ ._3944 Massachusetts SL __ Long Beach. Calif. 
Wm. Wreeland. J r ___ ._ .. _.67 Union St..._ .... _. __ .. ____ . Montclair. N. J. 
Hudson Marhoff ______ ..... 919 Lakeside Place _____ .. . Chicago. III. 
Jas. Geyse-___ .. __ . ____ .. 1005 Swissvale Ave ___ ..... _Wilkinsburg. Pa. 
G_ Titmarsh ___ .... _____ ._ 120 Benson Ave __ ._._ .. ___ .Toronto. Ont .• Can. 
C . H_ WendL-_. __ . ___ . ___ 601 So. 50th Ave. ____ ._ ... Omaha. Neb. 
Jack Dobson. Jr __ . ____ .. Pinefiat __ .. _. ___ . ________ .. __ .. Sonoma. Calif. 
H. E. Potter ________ __ 1 Hayden SL_ .. _____ . __ Binghamton. N . Y. 
William CorcoraD.-____ _ 26 Arlington Ave. ___ Auburn, N. Y. 

with DT buttons this month can well be 
proud. 

It seems that more and more of the 
radio fans are turning to the loop aerial 
as the only means of satisfactory re
ce ption. \\'e guess that we are right in 
that presumption, as the "Strays" 
column seems to bear us out. 

Keep up the good work bOYSi keep it 
up. 

TH E PICK-UPS EDIT OR. 

RADIO AGE: 

Enclosed please find a sketch of the 
radio frequency and regenerative outfit 
that I am using at present. and from 
which I am getting very $'ood results. 
\\,ith a small t hirty- foot aerial I am a ble 
to pick up a nything east of the Roc k)' 
:Mountains. I use about twenty-fiv!: 
feet for real DX work. as I find that this 
reduces interference to a minimum. 
Using the small aerial. I am a ble to t une 
from 200 to 560 meters, and while t he 
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they seem so good that maybe ye editor 
will make himself one of 'em. 

As Gilbert is good enough to offer his· 
services to any fan who writes him, you 
fans should see that he gets a few letters. 

\\'e have a very interesting account of 
a receiver built by Ted Gerill, of 5327 
Pershing Ave., St. Louis, 1\-[0., on which 
he gets excellent results. \\'e are going 
to pass it along to the fans who feel that 
they would like to experiment with a 
recei\'er of this type. Below is Ted's. let.
ter: 

RADIO AGE: 
Gentlemen : 

Above is the circuit contributed by Mr. McDonald, showing the method of adding radio 
freqtlency to a regenerative set. 

s per your' request in the January' 
issue of RADIO AGE, I am enclosing 
hook-up of the set with which I am get
ting excellent results. I use two 199-
type tubes (detector and one step of 
audio) . The circuit as you no doubt can 
see is the well known single circuit. The 
condenser and coupler are shielded with 
tin foil to eliminate body capacity. 

volume is not quite as good as it would be 
with the larger aerial, the selectivity 
mOre than makes up for that loss. 
. For the radio frequency transformer I 

use a low loss coil of thetypethatiscom
monly used in neutrody ne sets, with a 
.00035 Variable condenser across the 
secondary. A three circuit tuner is used 
before t he detector tu be, and the secon
dary is tuned with a .0005 "ariable con
denser. As there are any number of 
three circuit tuners on the market, I 
\ViII not go into detail here as to their 
construction. 

l'sing this circuit, I have logged on 
week nights (not :\Ionday) coast to coast 
and border to border stations in less than 
two hours, time. 

\ 'ery truly yours, 
Chicago, Ill. F. McDONALD. 

i\Ir. McDonald has done considerable 
experimenting with radio sets and if he 
sa\'s this circuit is good, he really should 
know. If 'any of the fans want informa
tion as to the windin&, of the three circuit 
tuner, it can be obtalneci from an article 
in another section of RADIO AGE. Any 
of you fellows who ha ve three-circuit 
tuners and desire to add a stage of radio 
frequency ·can easily do so by employing 
this ho~k-up. ' 

RADIO AGE: 
Gentlemen : 

I am sending you this letter to let you 
know that I received my DT button all 
right and that I am mighty proud of it. 
I feel real chesty as I walk down the 
street with that little thing stuck in my 
lapel. 

When I got home the other night, there 
was a letter waiting for me from a fan in 
Chicago, \\ ho had seen my name in the 
Strays column of RADIO AGE and 
wanted information regarding the circuit 
I described . I will answer it immediately 
and give him all the necessary informa
tion so that he will be able to build a set 
that will work just as well as mine. 

I am enclosing a wiring diagram and a 
description of the set , and if you have 
room in your valuable col umns, you can 
print it if you see fit. 

The circuit is a variation of ='-Ir. Rath
bun's (the blueprint Editor) with an 
aerial adapter. It sureisa DX-eranddoes 
not radiate to any great extent. I am not 
a bit backward in gi"ing Mr. Rathbun 
credit for the circuit, as all I did was add 
th~ coupler, which con~h>t~ of fifty-fiv~ 

turns of number 26 wire ,,"ound On a tube 
three inches in diameter. The rotor is 
wound on a tube slightly smaller in 
diameter and has six turns on both sides 
of the shaft. t · se the same size wire when 
winding the rotor. 

At present I am experimenting in the 
hopes to improve the tuner, but I am 
afraid that I can not do much in this 
regard, as the circuit seems to be about 
as near perfect as is possible. Last" eek 
I listened to P\\,X, Ha ,'ana, Cuba , for 
h alf an hour, using only the GROU N D 
C01\ '\ ECTION. To me that seems like 
pretty good D X work. 

Trusting that you will see fit to publish 
th is letter, and wishing you a Happy and 
Prosperous New Year, I will close. 

Yours very truly, 
GILUERT SLATER, 

88 Linwood A ,·e., Pawtucket, R. I. 

The aerial is about sixty feet long, 
strung between two poles 01' masts about 
thirty feet high. And on clear, cold 

.nights I get ,'ery good results. i\Iy set 
with the exception of the head-phones, 
tube and the audio transformer, was 
made entirely by myself. 

Any of the fans \\'ho would care to cor
respond with me regarding this type of 
set are cordially invited to do so. 

Yours radio respectfully, 
TED GERILL, ' 

5327 Pershing Ave., St. louis. Mo. 

JWith the above description and wiring 
diagram, Ted has given us a list of the 
stations that can be logged by himself at 
almost any time. For the sake of per
mitting some of our readers to make 
comparisons we will jot down a few: 
KDKA,KFKU,KFKX,KOA,CNRW, 
KFI, K N X, KHJ, KPO, "'BZ, WCAl, 
\\,E AF, WGY, \\'CD, and last but by 
no means least, 2LO of London, England. 
Ted evidently 'is the type of fan that \\'e 
spoke of in a preceding paragraph; a real 
experimenter who makes most of his own 
equipment. For his efforts we are going 
to take the liberty of admitting him to 
the great order of the Dial Twisters. 

We are very glad to hear from you 
again, Gilbert, and it gives us real plea
sure to publish your circuit in our columns. 
We like to hear from fan s who use the old 
head once in a while. :\Iost of the radio 
fans today take too much for granted and 
don't experiment like the "old timers" (?) 
did, Einar A. Hultman of Jamestown , 

N. Y., gives something in the radio fre
Your set must be very good as the re- quency line. at which he is quite profi

suit s you get ,-.ith it are just fine; in fac t dent. We are reproducing his letter and 

t------~ oooS 

This hookup was contributed by Gilbert Slater. It sholt's how to add an antennG 
adapter to Mr. Rathbun's sin~le tube loop set, recently published in blueprint form in RA DIO A(>E. . . - .' . .. . ' . . .. .. .. . . .. . 
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COMPLETE PARTS FOR 

BREMER TULLY 
5-Tube Nameless 

Circuit 
With Genuine Bremer-Tully 
Parts, including Drilled Bake
lite Panel and Instructi ons. 

S~ecially $3925 
pnced at 

COMPLETE PARTS 
FORI8·TUBE 

2 23-Plate Bremer·TuIly 0: 
Duplex Low Loss Con
densers. 

3 Bemler or ColumbIa Inter
mediate Frequency TnuI8-
formers. 

1 Remler or ColumbIa Tuned 
Cln:ult Transformer 

1 Speclal Oscillator Coupler 
1 Midget Condenser 
8 BAkellte Sockets 
2 Tbord&rson or Columbia A.F. 

Transtormers 
~ Connecticut F1lament Switch 

Order Direct From This Page! Save 
About One-baH! Compare our prices 

With others. Only hi~hest grade nationally 
known GUARANTEED parts. 0 U R G U A RAN TEE 
PROTECTS YOU. Money cheerfully refunded if you 
are Dot satisfied. Be lure to wtlte your order aDd otate prices 

ptalDly. Send post office ot express lDoney order Or bank draft for 

PAG~~~&~'B'~~:'~J~:~G ~ffAR"dE:8:IK~ii~ :~'yS5kC~t8:. ~!,ff~~ 
to aDY baDk or commercii.! ageDcy rel!ardlD& our reliability. If )'Our favorite 

circuit Is .hOWD here. order direct from this ad. No oklll required to build your 
own radio with RaDdolph parts. Pa.n .. ls o..-e all drilled. IDstructloDll are Simple a.nd 

complete. EverythlDg comes ready to assemble. Order direct! AllsbJp'& chouges prepaid. 

~gWn~~El~~~~ NEUTRODYNE RECEIVING SET 
Cenuin' Hanltlns Licensed Neutto .... ne Part. FurnIshed. 

1 7x24x'-<O Drilled Panel PARTS FOR 5·TUBE $ET 
2 Tbordarson 0 r Columbia Audio Transtormers 35 feet Hook-up Wire 
3 4' Bakelite Dlala 7 Marked Binding Posts 1 Kit consISting of 3 Hazeltine 
2 Precision JackS 1 Grid Leak and Condewel' Licenaed Neutrotormers '" 
1 Bakelite Rheostat, 3G-ohm 5 Bakelite SOcketa 2l'ieotrodons 
1 Bak~lIte Rbeostat. 6 -ohm 1 .001 Condenser 1 BlIBeboard $3375 1 Bakelite Binding Post Strip 1 .006 Mica Condenser 2 Beula 
Completa blue-printa and working diagrams. 

SUPER-HETERODYNE 
2 Bakellte &-ohm Rheostats 
2 Bakelite 30-ohm 
1 Bakellte PotenUometer. 4(l0 

ohme 
1 Carter Double Clrtult Jack 
1 Dublller 1 mtd. Condenser 
1 .006 1II1ca Condenser 
1 .0005 Mica Condenser ana 2 

megohm Grld Leak 
3 .0025 1\1lca CondcW!e11l 
10 Binding Posts 
1 .00025 Mica Condenser 
1 Bakelite Terminal Strip fOr 

BlndUlg Posta 

1 Multlcord cable for connect.
Ing be.tterles 

1 7%30%'-11 Drilled BAkelite 
Panel 

1 Baseboard 
35 ft. Rook-up Wire 

2i IllD~'t:eUte $5 975 
2 4~voltC 

Batteries 
Complete wiring diagrams. base 

board layout, blue-prints 
. and Instructions. 

COMPLETE PARTS 
FOR 

Two Stage 
Amplifier 

with Thordarson or Col
umbia Trans formers: w ith 
dJ:i1.1ed pao:.el &; $10 90 
WlnDg diagram • 

COMPLETE PARTS FOR 

Reinartz 
I-Tube Rein- $10 45 

ara Set.... • 

3-Tube R.in- 17.55 
. ariz Set .... 

Easy to Build YGur Own Radio Set 
.. d~~.i~~ile~l'~e~J s~~n ~Is ~J~d~°n:l~~I~~ s~~~:u~: 
panels and 'WIring diagrams lor ea.sy Bet construcUon. 

COMPLETE 
PARTS FOR 

5-Tube 
Improved 
Cockaday 
Receiving 

Everythlng guaranteed on money-back basis. AU trallJ!I)or
tat Ion cil&rgea pald. Don't 'orgetl Only genuine guaranteed 
parts used. Lack of space doe. not permit u. to Itemize Individual 
parts. but you are tUlly protected by our money-back guarantee. 
OU6 Serwlce Division Is behind you. 

COMPLETE PARTS 
FOR 

ACME1-Tube$1745 
REFLEX... • 

ACME 4-Tube $39 85 
REFLEX . .. • 

with Genuine Acme parts 
aa specified, drilled bake
Ii te panel and full wiring 
diagram. 

COMPLETE PARTS 
FOR 

2-Tube Harkness 
Set 

including Licensed Hark
ness Coils, Drilled Panel 
and wiring diagram. E .... y 
to build . Won_ $17 95 
derful results. • 

OUR GUARANTEE 
Every article uactly 

as represented. Every 
article Is tested before 
shipping. Complete.at
Isfaction guaranteed or 
money will be ~heer
fully refunded. 

COMPLETE PARTS 
FOR 

Ultra Audlon 
1000 Mile 1-

Tube Set ..• $8.95 
with drilled panel and wir
ing diagram. 

Randolph Special 
Headphones 

22g~m ....... $2.45 
3000 295 Ohm....... • 

FREE BIG MONEY SAVING 
RADIO CATALOG 

contalnlng a tbousand bargaJ.os of everythIng on radlo--p&rta. 

Set 
With Resistance 

Coupled 
Amplification 
As designed by 

L. M. Cockaday. 
Inolodi'ng dri lied 
panel aDd winDg di .. · 
~~mplete. read, 

COMPLETE PARTS FOR 3-TUBE 

Cockaday Receiving Set 
~P~i:;SIa~~ pt!:'r~e~~~~'~n e:ff'df::~~~~~.t"t.~~in~I~'ka ':t~~ 
~:?ca~:;nl :~1~:n~t:3Jr~uC::~'~~~9':-~u~:a:ffi 
eend ca talog free. 

Free Service Department · 
Our radio engineers WIll help you solve all your radio problems. 

and furnlsb up.t<H1ate 1nformation on Bet construction. opera
tion and improvement. Thl8 service lJI 're. to our customers. 

1 CocItaday Coli 
2 23-Plate Hy-Grads Cond. 
1 Bakelite Rheoat$~. 6 ohm. 
2 BakeUte Rheostat, 30 ohm. 
3 BakeUte Sockets 
1 hlgt> ratio Columbia or Tholl

darson TransfOrmer 
1 Single Circuit Jack I-------------------------"""'------------f 1 low ratio Columbia or Thord&rson Transformer 
2 DOUble CIrcuit Jacka 
2 3 In. BakelltaDIaI& RANDOLPH RADIO CORPORATION 

1 Grld Leak and Mica Cond. 
7 Switch Points. 2 otol'o. 
1 BakeUte BIn<1lDg Post Strip 
7 BllldUlg Posts 
1 7x2~'-11 Ill. Drilled Bakellta 

Panel 
3 Bezels 

1 eWitcb lever 5 1 Baseboard $199 2Ut. Rook-up 
Wire 

ComPleteblue-orlntaand wirIng 
d.Iagr &m:I. ' 

159 N. tJniOD Ave. Dept. 389 Chicago, lWaois I-Tub. S.t.... ...... ........... ............. $10.45 
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One stage of radio frequency and detector i.~ shou'n in tltis wiring diagram. the work 
of Ted Gerill. who gets wonderful results. W'rite him about it and he'll furnish further 
details. 

wiring diagram and trust that any of the 
fans who are hadng trouble with a circuit 
of this type will find his contribution a 
help. 

RADIO AGE: 
Gentlemen: 

Enclosed is a list of the stations I have 
recei,'ed on my set. which I constructed 
myself. I t employs one stage of radio 
frequency amplification and I am getting 
wenderful l'esults with it . 

The R. F . Transformers are of the air 
core type, such as are used in the ne utro
dyne circuit. and the secondary is tuned 
with a small condenser. The circuit is 
not critical and the condenser settings 
will always be the same. Anyone desir
ing furth'er information on the subject 
can address me at my home if he so desires. 

Very truly yoU! s, 
EINAR A. Hl1LTMAN, 

97 Baker St .• Jamestown. No Y. 

Some of the stations received by ~Ir. 
Hultman speak well for the sensitiveness 
of the set: WCAL, WTAS, \\"OS. 

WEB~; \\'SB, WLS, KYW, KFKX , 
CK.'\C and plenty of others. Any of you 
fellows who want information on circuits 
of this type are requested to get in touch 
with him. \\"ith a list like that, is he 
entitled to a DT button, fello,,'s? I'll 
say so. S ) here goes. 

STRAYS 
Jack D(. ~ ,;on , Jr ., of Pincfiat, Calif., 

report s that he is able to recein o,'er 500 
miles on his crystal set, with more or less 
regularity. He has, besides the crystal 
set, a two circuit tuner with one stage of 
amplification, on which he has received 
quite a few of the east coast stations and 
I !ava r.a, C uba, PWX. ~Iost of his suc
cess he attributes to location , but then 
we know that quite a little of it goes to 
good construction. 

It must be an idealjllace for reception, 
up a round Toronto, Canada, judging by 
the way the DX lists read from that part 
of t he country. We just have another 
darb from G. Titmarsh, \\·ho has logged 
two stations in California (KGO and 

The Magazille oj the Hour 

KHJ) in one evening, and held them for 
over t;wo hours each. That is quite a 
nice record for some other DT to shoot 
at. 

We have a communication (rom Paul 
Hayes, 918 Bell St., Pasadena, Calif., 
who is very anxious to become a DT. 
The list he submits surely will allow us 
t:> admit him to the order. He is one of 
those fans who are commonly known as 
"hams" or "brass pounders," and the 
number of 6's that he has worked,. in 
Hawaii, is a caution. And this reminds 
us-what has become 'of the relay boys 
who sit up till the milkman comes around 
and the commercial operators both aship 
and ashore who have plenty of inter~sting 
things to report in these columnsi' 
Let's hear from some of you once in a 
while. 

William Vreeland, Jr., reports that he 
recei\'ed 2EH Edinburgh. Scotland, dur
ing the International T est Week, and 
that he has an official confirmation from 
that station. He uses a neutrodyne 
hook-up. 

A letter from Hugh Jones of Tampa, 
Fla., tells us about the interference the 
fans in his part of the country have with 
the ships on the Gulf of Mexico. Despite 
this fact, he has a very good list of DX 
stations and we certainly are going to 
award him a DT button for his per
severance in "standing by" and getting 
through. 

Here is a record for some of the one 
tuhe fans to shoot at. William Barker of 
571 Linwood Ave., Columbia, Ohio, has 
received KH], WDAF, WHB, WOS, 
KGO, CFCA, \rOAK, KYW and a 
"flock" of others. Yes sir, he gets his 
DT Button. 

If ~Iarion S. Corly will send us her ad. 
dress we will send her a DT button, as 
the list of stations she submitted entitles 
her to one, but since she failed to give 
her address we are unable to mail it out. 
l\Iany of these "lady bugs" could give us 

End your Radio Troubles for Joe in Stamps 
We have laid aside a limited number of back i ,ues of RADIO AGE for your use. Below are listed hookups to be found in 

these issues. Select the ones you want and enclose IOc in stamps for each desired. The supply is getting low, so enrich your 
store of radio knowledge by laying in an ample stock of copies NOWI 
May, 1922 April. 1924 
-How to mako a I!I LmDle Crnt.al Set. for ~G. -An Effidenc. Super-HeteTOfiyue (CullY l)lwlrat.ed) . 
September. 1922 
-How to make a Rccenerative 8et at a low cost. 
October. 1922 
-now to make & Tube 1Ju.it fol'" 823 to S37. 
-now to Ill&ke &D Audio FrrllucnoY AmDUf:.:iuz Tr&D8-
former. 
Nov.mber. 1922 
-Desi.l:D of a port.».bJe shon-"aVe radio w&Yewetcl'". 
May. 1923 
-BoW' to m&ke a po~le Rclnart.z ",et for &lUU..Q)er WI •• 

Jun •• 1923 . 
-How to build the uew Kaufm&n Teceiver. 
-Whllt about YOlU &.DtoDn.a7 
December. 1923 
-RuildiDc tLe RaYDtMt R eceiver. 
- Combined Amplifier aDd Loud Speaker. 
-A 8elect i"e Crystal Receiver. 
Janua.ry.1924 
-Tunlna: Out lDurferenc_WAve Tra",-E1iminatoro 
-Filt.cr.ll. 
--.A JUDior Super·neterocbrDe. 
- push-pun Amplifier. 
-noseo.hloom Circuit. 
March. 1924 
-An E[~ht,..Tube SUI)eT .. Hetarod..Y'lle. 

=~ ¥~~~i '~~Fr~~:~cY Amplm.. 
-{jim"l. Reflex Set. 

- A Teb-DoUar Iteeej:~· Clr. 
-Anti-Body CRPU,Clt.y lIooku~. 
-Refle~og the Three-Cir~ujt. Tuner. 
- IodeK &lid 6.r.tt. two in .. · .. tallmelltlt of na.dio Ai"8 Da:ta 

SheetB. 

M."1924 
--c ob~tructioD of a Simple Portshle Sot. 
-Radio Pant}.,. 
-Third IbstJ).l1meDt of Radio :l.ee Data. Sheeu. 

Junef 1924 

-Import&nt F""to'" in Co.,.tructW!: • su_·a.",,..... 
(bue . 

-A UoiveH~1 AlDpJifier. 
-A Su,-e Fin Refle.s: Set. 
-Adding Radio and Au Jio t.o Ba.by lIet4!lrodyu .. 
-Radio Ap Da'" Sheet.>. 

July. 1924 
- • .t\. Port&hlo Tuued Impedance Re8el: . 
--ODeratinJ: Det~tor Tubo hy Grid Bias. 
-.-\ Tbreer-Tuhe Vtu:ard Circuit. . 
-Data Sbeeta. 

Au~ot.1924 

-Bt'MkiDS: JDt.o Radio Without a D~m. 
-The EllClish t-ElemeDt Tube. 
-Filtered Heterodyne ,~ udio Suutlilt. 
-AD Audio AlIIPlifier Without an '·A" B atten' . 
-DIlt.. She.ts. 

Sept-mho., 1924 
-How C"reful :!'t!ountinl: WiJllmDrove ReceDtWD. 
--One T ..... uin4C Control for Hair'. Brea.dtb Selectivity. 
-}'our Pu.&e:s of Real Blueprints of a. NoW' BabY Hes-

erotiYne a..od an Aperiodic Vuiometer Set. 
-Do.1.& Sbeot3. 

October. 1924 
-AD EB'lily l\lade Super-Bet. 
-Two Radio a.Dd Two AUIJio lor Clear TODe.. 
-.~ Simple ReltcQCTativQ Set. 
-Tho U1'radyne for Ro.1 DX. 
-Real Blueprillts of a 3-Tuhe Neutrodyoe a.ud & Mid. 

Cet RtfieJ: Set. 

Nov"",""'. 1924 
-BluepriDts of a Singie Tube Loop Set aDd a capaeity 

FOl'dbllck neceiver. 
-A 3-Tube Low Loss Reltenera.tor. 
-~Ia.,terLn.g the 3-Circuit Tuner. 

Decem""r, 1924 
-Bluoprints of a. SeW' ~Tuhe Super-Bet~rodya •. 
-How to l\1a.ke a ReCl:'iver tha t l\l.inimi%e& Static . 
-A TruJ....-Atl&Ufic DX Receiver. 
-How to !\[ake D. Bome Made Batter)' Cb&I"KBr &lid a 

Loud 8" ..... ' 11' • I>malI Coot. 

January. 1925 
-A Pe6. .. :red ~olJtrodyne 
-A Si3. Tube Ruper.Hct 
- A n Effic ient PortAhle Set 
-A Tuned Plate ReIit'f"Derator 
-:\Ia!rin& a Station-Finder 

RADIO' AGE, Inc. 500 N. Dearborn St., Chicago 
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some dandy 'DX lists if they would but 
take a few minutes and drop us a line . 
This month we are lucky; we have two 
with us. 
Gentlemen: 

I have built many sets and tried many 
hookups, having success with them all . 
The only hook-up I had not tried was the 
reflex. Being a constant reader of your 
magazine, I ran across your single control 
Midget recei,·er. J built this set and of 
course it had to be like this; it would not 
work . 

After experimenting night after night 
I began to get discouraged, lea"ing it rest 
for a few days . I tried again. but to no 
avail. Finally I "egan to get discouraged 
with RADIO AGE. Knowing I must 
have made a mistake, I looked for 
that issue, only to find that I had lost it. I 
Finally, deciding to give it up as a bar! 
job, I dismantled the set, only to find 

°.Bt 
Here 'we have a single circuit type of 

reeei.'er as used by JlfT. IIultman in h,is 
wonder/ Ill D.\" work. 

that the cause of the failure was due to 
my own carelessness. 

I n soldering the condenser terminals a 
small amount of the rosin (I used rosin 
core solder) had flowed between the 
binding post on the condenser, and al
though the joint was soldered perfect I , 
the rosin acted as an insulator and as a 
result there was no electrical connection. 

I want to heg your pardon for feeling 
as I did toward RADIO AGE, and at the 
same time ask you to please forward to 
me the hook-up of the Midget reflex, 
which I am sure will this ti me prove a 
complete success. 

Very truly yours, 
MRS. STEPHEN HERZOG, 

3831 Wilton A,·e., Chicago, Ill. 

That's an interesting letter from a lady 
fan, who builds her own. Isn't that the 
way it usually turns out? Some little 
thing that just cannot be located, puts 
the whole set on the hummer. Yes, :\Irs. 
Herzog, we'll forgive you, "e know just 
how y ou feel. You are to he compli
mented on your willingness to admit your 
mistake. The desired hook-up will be for
warded immediately. Hope you have 
better luck this time. 

\\'e have received another letter from 
H. F. Lovett, who was made a DT last 
month. He writes a very humorous let
ter, very much so, and lives in Halifax, 
!'\ . S. Amongst other things he reports 
that he has listened to complete programs 
from KFKX three nights in succession. 
That's pretty good OX. Same to you, 
;\Ir. Lovett. (Turn the page) 

The .l1aguzine oj the Helt£{ 

David 
Grim.es' · 
Choice 

The new Grimes 3XP In
verse Duplex circuit has 
established a new standard 
for reflex circuits and inci
dentallY for radio reception. 
In developing this unusual 
receiver David Grimes 
tested each piece of appara
tus as to its ability to func
tion properly. It is signifi
cant that he chose 

,reP.OII 
.a .... to ..... 
It's jus't one more instance of 
Jefferson superiority demonstra
ted by comparison. Jeffersons 
are everything that the radio 
transformer should be to make 
your loud speaker a true musi
cal instrument. 

David Grimes is only one of 
many radio authorities the world 
over who realize that better 
results are reached through 
Jefferson performance. 

Built by a concern with over 20 
year's experience in the manu
facture of high grade trans
formers. Jefferson Transform
ers meet matched construction 
specifications. 

Sold throuAh !eiJdint dealers 
and distributors . 

] eff erson Electric 
Mfg. Co. 

438 S. Green SL Chiea go, III 

Manufacturers of 

Radio Tren.rormer. 
Bell Rln.-ins Trana

former. 
Sisn Li.htinc 

T .... nJo ... m~r. 
Automobile Ignition 

Coil. 
Jump Spar"~M.lrllll 

and Brr.k Coil. 

Auto Tran.(ormet. 

Teeling In.lrttmcnh 

ToY Tranalormera 

Furnace and Oil 
Burner Trlln.
(ormera 

Oil Burner lenition 
Coil. 

Jt. Te:; ted and Approved by RADIO AGE ¥ 

•• 

Se1"d for 
fhese hookup" 

Inc:ludrd amonr the 
cit"euila lor which We 

witt lend you complete 
working drawing. are 
the Crime. 3XP In. 
verae Duple •• The Jill'. 
(cnon Baby Crand Ii. 
tube SuperholenJdyne 
...nd the Jefl'enon eight 
tube Superhetel'Odyne. 
Any of theM: will W 
lent Upon rocoipt of 
five cenb In .t.mpe 
to t:over POlta ••• 
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Tonal Beauty Lies Deeper 
than the Varnish 

tT"'\EEPER even than the circuit diagram-chiefly, indeed, in 
'1..../ the audio transformer. 

All-American engineers, builders for years of the largest selling 
transformers in the world, have achieved another triumph, in the 
world's finest transformer at any price. Rauland-Lyric amplification, 
with an ordinary tuner and loudspeaker, has received the plaudits 
of musical authorities hitherto skeptical of all radio reproduction. 

Perfect amplification makes of radio a joy unending. Who shall 
say that such a benefit is not worth the slight additional cost? 

There is romance in the story of Rauland
Lyric. A request wi\1 bring it to you 
complete - from the laboratory studies 
to the auditions with world-famous 
music critics. Rauland Manufacturing 
Company,2680 Coyne Street, Chicago. 

The price is nine dollars 

The Choice of Noted Music Critics 

:to Tested and Approved b1l RADIO AGE :[. 

The Magazine of the Hour 

H.~R. Pruitt of Fillmore, Ind., has sub
mitted a very interesting account of a 
circuit that is proving quite popular in 
his part of the country. It seems to be a 
variation of the well known Autoplex. 
Sorry that we haven't room to print it, 
but he says he will answer all communi
cations that are addressed to him. 

R. J. Dolan, of Nelson, N . B., Canada, 
submits a list of stations that he received 
on his single tube loop set, as described 
by our Mr. Rathbun a few months back, 
that would make most fans turn green 
with envy. Amongst others is a verified 
report from KGO, over 3,000 miles from 
his city. That IS real DX work. Stick 
to it Mr. Dolan; stick to it. 

It seems that this past month was quite 
a good one for the single tube fan. Harry 
E. Lake of 1529 Stone St., Flint , Mich., 
reports receiving Aberdeen, Scotland, 
!\'Jadrid, Spain, Havana, Cuba and a flock 
of distant stations on a single circuit out
fit, during the International Test Week. 

Archie H. Klingbeil, 258 Prospect 
Street, Ashtabula, Ohio, hands in a re
port of stations received on his five tube 
neutrodyne. His log is very complete. 
Very few professional operators keep a 
better one. You have the right idea, 
Archie; that's the way they should be 
kept . 

M. Watson, who listens in from 1925 
Bigelow St., Cincinnati, Ohio, has a 
world of interesting dope for the crystal 
fans if they will but write him. A~ there 
has been more or less interference In that 
city until recently, when the transmitting 
bands were adjusted, he knows of what he 
speaks. Sorry, but our space is not large 
enough this month to permit us to pi nit 
your contribution. ---

Ralph Riley of Oakland, Calif., writes 
to let us know what good results he is 
getting from his first set, which he con
structed from one of our isometric draw
ings. As he is a new fan, and this was 
his first set, he seems to be oonsiderably 
surprised that it operates correctly. 
That just proves that our slo~an, "Let 
our Hook-ups be your guide," IS correct. 

James Grindle of Hammond, Ind., cer
tainly gets a DT button for the list of 
stations he submits. He has an "ultra
dyne" built from RADIO AGE instruc
tions and he certainly is getting wonderful 
results with it. All his stations are re
ceived on a 36 inch loop, and he has 
logged practically every station in North 
America together with plenty of Euro
pean ones. His set must be very selec
tive, as he has heard amateurs in prac
tically every district. He picked up six 
foreign stations during the International 
Test \Veek , and has certificates of veri
fication from all of them to prove re
ception. 

Any of our readers who want some real 
information regarding the Haynes DX 
circuit can get worth-while information 
from Roy M. Canfield of 45 No. Park 
Ave., East Orange, N. J. He submitted 
a very interesting article regarding this 
set's construction and operation. Per
haps we can publish it in a future issue 
of RADIO AGE. ---

E. E . Richmonds of Waynesville, III., 
wants to hear from some of the "Rein
artz" fans, whom he thinks are going 
back on the old circuit. If he only could 
see our mail, I know he would think dif
ferent. He is a real follower of John L., 
and his letter proves that he has done con
siderable experimenting with this circuit. l 



R,.O\DIO AGE for February, 1925 T he ~Vagazi71e of the Hour 

* 

~ .. . , -

AIN'T WE GOT FUN! 
Tower's Scientifics bring joy and 

happiness into more th~n a million 
homes every day. All the quality of 
phones selling at much higher prices. 

Only Government Licensed Radio Operators are allowed to 
test and approve TOWER'S Scientific Headsets, thus guar

anteeing uniform tone quality. 
If :your dealer cannot supply )'011, order direct by post cord, and fLoe 
will ship immediately Parcel Post, C. O. D., plus a few Cellts postage. 

THE TOWER MFG. CORP. 
98 BROOKLINE AVE. 
Dept. T BOSTON, MASS. 

-.:-~----~'""'"~ 

~co.tpr

Howard Standard Parts 
For Clear Reception 

Howard Rheostat With Dial Control 

Carrying capacity 1-5 amperes; beautiful 2~ in. dial with 100 
point markings covering full sweep of contact arm. $1 10 
Made in resistances of 6~, 25, 40 and 60 ohms. Each • 

Write for log sheet and further information on our full line 
of parts, including Rheostats of all kinds. Potentiometers, 
Positive Contact sockets, Grid and Bridging Condensers, Bind
ing Posts, Multi-Terminal Plugs, and Neutrodyne Receivers 

If your dealer cannot supply you with Howard Parts send remittance direct to us. 

THE HOWARD RADIO COMPANY, Inc . 
451-469 E. Ohio St. , Chicago, Ill. 
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Takes the 
MYSTERY 

out of RADIO! 
Justonebookanswerseveryques
tion about this. modern miracle 

100,000 SOLD 
514 PAGES 
lulberoid EdilioD 

C.mpil.d by 
HARRY F. DART. E.E. 

F.rmerlJ wit~ lb. 
W.llerD Eltclric 
c •. , aDd U. S. 
ArmJ 1 •• lroctor.f 

Radio. 

Technically Edited by F. H. DoaDe 

BE A RADIO expert-it·s eaSY for the 
100.000 who own this compact. com

plete RadIo Handbook. 'Vritten in good. 
plain. understandable language. Crammed 
full of facts. everyone uscful and im
portant. Nxplains how receivers and 
transmitters work. how to build and 
operate them. ,,'hate,'er you or your 
friends want to know. it's here. Will 
save you many times its small cost. 

TELLS ALL ABOUT: Electrical termS 
and circuils. antennas. batteries, genera
tors and motors, electron (vacuum) tubes, 
every receiving hook-up, radio and audio 
frequency amplification, broadcast and 
commercial transmitters and receivers. 
super-regeneration. codes, license rule5. 
Many otber features. 

Nothing else like It. ",fake this ex
traordinary hook your radio hhrary
just this one little giant is all you need. 
Everything in one ind e x, under one cover. 
I n one hook. for $1.50. Comhines the 
knowledge of many expenRive worl<s. 
Buy thiS and save the difference. stop 
experimenting in the dark. Before you 
spend another cent on parts or e,'en 
touch a dial. sign anrl mail the coupon 
below and get this unique guide to suc
cessful radIo. llore than 100,000 sold. 

Send $1.50 todo)' ond gd this Sl4-poge I. C. S . 
Radio Handbook-the biggest "alue in radio 
tadoy. Maney back if nat sorislied. 

r--------TEAR OUT HERE--------, 
I INTERN,\TION.1L CORRESI'O:-O'DENCE SCHOOLS 
I no~ 8783-C, Scranlon. Penna. 
I , 
I 
~ 
1 
I 
I 

t 3m .nrlo, lnC $1.50. Pielse , end InC--Do, t
p.lo-Ih. 5 I ·1- pac~ I . C. S. R3dlo H.nd~ook, 
~ound In Lea lherol .l, 11 Is un,le."too,1 Ih.t if I .m 
nol ~ntlrelY sa!l . ned I ""Y return tbl s hook 
"'lIllln 11 •• dayS and you will refund my IIloney. 

• I N.m ..................... .......................... .. _ .... .................. .. 
1 
I I Addre., ......... ......... ,_ ..... .............. ..... ....... ........... ....... . 

I Check h .... 0 and ..... 10.8 $ I i f """ wi,,, the 
el.th -~o""d .. titian. .J L ______________________ _ 

NEXT TIME INSIST * ON 

"COMET" 
UB" BATTERIES 

At all good radio 
stores or write 

ElECTRICAL MFG. AGENCY 
Chicago, lit . 

Meet Our First Radio Mother 
(Continued from page 33) 

Stars from the KY\V studio gave the 
program and met their many friends in 
the radio audience. 

So popular was the first tea and so 
crowded for the children that :M rs. 
Peterson promised her "radio kiddies" 
that she would have a special Christmas 
party for them, with a Christmas tree 
and gifts for all. Again e\'ery available 
place was fille(1 with radio families. 
Children were perched on top of the ice 
box, on the sto\'e and on the platform. 
W hen ;\lrs. Peterson turned Santa 
Claus and ga\'e them a ginge: bread 
woman cookie which she had made 
especially for them, in addition to a box 
of candy, their joy was unbounded. 

The Children All Know Her 

DECENTL Y the phone rang just 
~ l before 1\lrs. Peterson was to broad
cast. "This is Dr. Blank talking. I 
ha ve a lit tie patient who has been very 
ill. She told me this morning when I 
called that if you would only speak to 
her over the radio it would make her 
well faster than any of my medicine. 
Could you just say, 'Good morning, 
Peggy?" 

And that morning Over the air !\'Irs. 
Peterson's cheering ,'oice said, "Good 
morning, Peggy. You are better. Call 
~e on ,the phone when you are able to 
Sit up.' 

A. Real Cookin~ Class Over the Air 
A course in general cooking in a series 

of tweh:e lessons, covering everything 
from soup to desserts, has been given 
twice. Registrations \\'ere made by mail, 
with the understanding that to each 
woman reporting that she had tried the 
recipes from nine out of the twelve les
sons, a certificate woul(l be issued. If 
any diffic ulties arose in making the 
rec ipe, if any part was not clear, a ques
tion by mail brought a prompt answer, 
which pointed out the mistake and made 
success assured . 

Several thousand women registered 
for these Courses and came into the Home 
Service Department for the graduating 
exercises at the end of the course , 

f',;'ow hundreds of women are asking for 
an advanced cooking class by radio, and 
it has been arranged to give a series of 
twelve lessons in January. These lessons 
are based on ;Vlrs. Peterson's new radio 
cook book, "Simplified Cooking ." 

To make it easy to jot down the 
recipes and keep them in a permanent 
book, "ir, Paul D . Warren, Superin. 
tendent of Home Service, has prepared 
a radio recipe note book, complete with 
space for index, in addition to forty-eight 
blank pages, sent free to all radio listeners 
in Chicago, and available to all others 
for three two cent stamps to cover cost 
and postage. 

"No wonder the men like this service," 
says 1\1 rs. Peterson; "it is headed by a 
man. I want every radio pal of mine to 
know that the real inspiration of this 
service is "Ir. \Varren, who makes 
possible the carrying out of all our most 
delightful plans ." (Tum to pa?,e 57) 
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-proving the need 

of~'j1J}~~ 

In Canada 
$2.90 

Here's a typical "grid loS" 
which shows the need or a 
variable grid leak. A Fil-KOo 
Leak was substituted ror a 1 
meg. fixed leak. It was adilJsted 
for each station until volume 
WaS greatest and distortion 
eliminated. . 
Note: Only four of thirty
one stations came it'l with 
the Fil-Ko-Leak set at 1 
nlcgohm. the valucl of the 
leak it replaced. 

Megohms 
WFAA Dallas. Texas ..... 5 
WMH Cincinnati . OhIO ..• 2J.i 
WSB Atlanta, Ga ....... 1 
WSH Chicago. 111. •••• · • • 2 
WGN Chicago. 111 • •• ••• 2 

·WSAI Cincinnati,Ohio ... 1 
WHB Kansas City Mo ... 1 J.i 
WL W Cincinnati. 6hlo .. . 4 
KsD St. Louis. Mo ..••... 4H 
WCBD Zion City. 1IL. .. .4 ~ 
wr AS Elgin, 111.. . .. .• ... 3 ~ 
WOC Davenport. lowa .. 1 
KGO Oakland. Cal. . ... . 1 
KFI Los Angeles, Cal ... 2a 
WDAR Philadelphia, Pa ... 1. 
W\IIAT Dartmouth. Mass .. 4 

·\VBZ Sprin~!1e1d, Mass . . I 
WEAF New fork .•.. . . , .3 
WOO Philadelphia, Pa ... 4 
WOR Newark. N.J . .. ... 3J.i 
WWJ Detroit, Mic!l .. .. .4 

*WT AM Cleveland, Ohio . . . 1 
WOS Jefferson City. Mo.2 
wr A Y Oak Park. III.. •. " H 
KDKA Pittsburgh. Pa.. ... l4' 
KYw Chicago, III •. •• ••• 3 H 
WDBH Worcester, Mass .. .4 ~ 
KFNF Shenandoah,lowa.1 
WOJ Chicago. Ill ... . . .. 3 ~ 
WDAF Kansas City, Mo ... 1 
WHK Clcveland, Ohio ... 1 ~ 

Each 
FIL-KO-LEAK 
is Hand 
Calibrated 
in Megohms 

-for improved 
reception 

you can "los" your FiI-KOo 
Leak JUSt as you do your 

other tuning units. YoU will 
get ~tations you never heard 
bdore. You will clear up dis
tortion on nearby broadcasters 
and increase volume of weak, 
distant ~tations and _get them 
with crystal clanty, You read 
FiI-KO-Lcak resistance in exacc 
terms of the mcgohm through 
a peep-hole in the panel. (It·s 
0150 cquippod for baseboard 
mounting). Resistance clement 
Is constant and accurate, and 
is not affected by atmospheric 
conditions. wear or jarring. 
Every FiI-KO-Leak is guaran
teed to be perfect electrically 
and mechanzca!ly. and to be ' 
accurately calibrated over the 
operating ranlle for all tubes 
(H to 5 mel'lohms). This cali
bration is doubly checked. 
Literature on improved recep-

I~ .... { .. ,' .. , .. r .. ,} .. r, ... rm ... ,... :ion scnt on receipt of2cpost
~\' IIJ&lge to Dept. RA 225. 

~ lor VO~.dio~ MADE AND 

; fIU\\trARTS ~ GU~~T~D 

c[j}:JfNSTRUMENT OJ) 
HARRISBURG. P.". 
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To offer all of this wonderful service, 
Mrs. Peterson has to have about her a 
staff of women trained in Home Econom~ 
ics. Each member of her staff is a 
specialist and she has been anxious to 
have her radio family know her Home 
Service family. For- over a year J\'liss 
Vivette Gorman, the party specialist, 
has been giving Sunday night suppers, 
lunch uox suggestions anu novelties for 
entertaining over the radio. Her talks 
at 9 :00 o'clock, Wednesday evenjng from 
Statior) K.Y.W. have solved the pro
blem for many a hostess in distinctive 
entertaining. 

In accordance with the interest shown 
by the radio pals in knowing the other 
members of the staff, l\lrs. Peterson has 
introduced Miss Grace Wright and 
Miss Ruth Yoe for a series of weekly 
food talks. 

"'Vhat is our recompense for thfs 
wonderful service?" says Mrs. Peterson . 
"It lies in knowing that all over th is 
country women are finding cooking a 
joy, not a job, and that they tune in at 
11 :35 each morning to find a friend who 
goes into the kitchen with them. The 
kitchen is the heart of the home. 
Through it we truly serve." 

Mandolinist Deluxe 

Above is an " action" photo of Zyg
munt Nowicki, mandolmist who has 
appeared recently on RADIO AGE 
programs from the Congress Hotel studio 
of KYW, Chicago. Mr. Nowicki is 
connected with the Polish consulate at 
Chicago and is widely known for his 
prowess with the ma ndolin. He ap
peared for RADIO AGE'S last program 
on January 3, beginning at midnight, and 
is scheduled to be on the air for this 
luagazine again on Saturday, February 
7, from t he same station at the same 
hour. 

T RAOE ,," __ .RII: C:U:G. u, s... p" T. OH. 

Endorsed by Remler, Too-

BAKELITE 
Condensite 
RppMANOL 

a re the f t: g:l . terC'd 
TrOlde Maries (or t"~ 
Phenol Resin Produrtl 
manurael ured under 
pAtenu owned b~ 

BAKELITE 
CORPORATlOPl 

Manufacturers know from experience 
that radio parts must be constructed 
with the best materials, if satisfactory 
service is to be obtained. That is why 
the Remler Radio Mfg. C.)., of San 
Francisco uses Bakelite for tube sockets, 
variometers and many other parts. 

As an insulation, Bakelite is in a class 
by itself. It possesses high dielectric 
strength, is unaffected by atmospheric 
changes, and its properties are not 
impaired with age. 

Insist on genuine Bakelite radio parts, 
and you can rest assured that your 
equipment is of the highest quality. 

Send for our Booklet H 

BAKELITE CORPORATION 
247 P ark Avenue, New York, N. Y. 
Chicago Office ; 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

Complete Radio 
on Easy 
Monthly 

Pay-
ments. 

Mar1!ball 4 
tube ~ad i 

Pa~:~t~e·.·'etll'o-p-m~tbe9Dt ''''ou';;'r"'''ad'''','''o d"-eslR'll -... tbe seDSatfOD 01 
thepresent5easoo-wooderfDlIYBelective-perfeetin 
mus ical qoal,ty-in 80Jid m a tlOilBDY cabinet s wltb 
bailt-Iolondspu ke •• sold d ir eetlo yoD Bt Bnrpri.ioll'ly 
low prices. Ii am an p8'S'mcnt dowo. balance ID easy 
montbly PBymf!OCl aiter tnal. 

Write for FREE Trial Offer 
Send today fot' full taformation r~Jrardmlr tbrsl'l m:anr"tOQ8 
IMte CDd our \lI3preeedeilted oller 01 2 week. ' FREE TtHI.I . 

Marshall Radio Products, Inc., Dept. 58·92 
MarshaU Boulevard & 19th Street, Chicago 

EBY * BINDING POSTS 

TlDen ty-lioe 

DiHerent 

Engraoed 

Tops 

They Don't 

LOISe 

Their HeadlS 

e·· At Oealer" l':lJerywhere 

H. H. EBY MFG. CO. 
. Philade lphia , P",. 

R ADIO AGE AN N UAL for 1925, N ow Ready! 

:f. Tested and Approt'cd by RADIO AGE ~ 
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When\\mterllindsBlowCold 

¥- 1'1re 6rentest Value EveI' Offered • 
. In A lladio lleceiving Set! It's Easy to Build 

a fI,e tube radio IreQu"ney re
emvcr wheD you u!'e tho Fresh
man M •• r.eroll'C. KIt. 'l'he re
sult WIU be a reeel '/l~r tha t win 
br1n~ in ~en tile mo,t d is"""t 
stations w,tll !Le ,ol ume ond 
clarity of !""a1s. The M uaI 01 
allY 5 tube set In seIectlTity, 
sunhUeity 01 op<ra.l.ion alld aU 
around • .mel.IlLY. 

A 5.tube tuned Radio Frequency Set 

MAKE YOUR NEUT REACH OUT-Same panel . 
same layout. fewe r pa rts. Our S5.00 Kit includes 
t he one different pa rt. 22 feet real gold shea thed wire. 
lithographed p rint of Kladag Coast to Coast Circuit . 
and Complete. simple ins tructions. Nothing else 
to buy. Gives selectivity with dee~l. resonant vol
ume. :-..rot olJtainahle elsewhere. We oril:ina ted this 
and can name scores of buyers it has delighted . 
Satisfaction gua ranteed. D.-tails . Hle. Kit prepaid 
a nywhe re. S5,00. :-..rew 48-pagl' catalog. thousands 
of items. many exclll~ive . for stamp, \\'e accept 
postage stamps same as casl.. KLA DAG RAD IO 
LABORATORIES. KENT. OHIO 

No Neutralizrng 
or Balancing 

Condensers Required 

Ask your dealer to install 

I one in your home. Be-

ne Ware of imitations and 
• Counterfeits. 

The base-type 

Freshman Variable Grid Leak 
i. the standard for thoee 'who huild their 
~wr. Oel~ . It i . the moot compact and be
Ing entirely llealed it always temaias un
affected hy any clil11at .. , condition. • 

• ~~;:'te~te';~~a~ith'g"o;'~~~!~ $1.00 
",ilhout condenser . . .. , .. .75 
AI yeur dealtt,. '_, ell, .. ,."'iae ....... ul pu,.ebM 
price o"d you UliU be .uppl .. d poupaJd 

C.IIII. F~.bm.aa Comp-DY. lac. 
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Who's the Red-Headed Girl 
from WFAA? 

(Continued from page 35) 
"I have played the piano since I Was 

large enough," she continued. "All of my 
playing is by ear and I have always picked 
up any unusual little songs that struck 
Ole as unique from people and phono
graph records. I don't care much for the 
usual popular music. I do sing and play 
some of it, but I like the others best. 

" My pianologues have always made 
a hit at parties, and I ha ve always enjoyed 
doing them. Adam Calhoun, announcer 
for WF AA, heard me once and thereafter 
contin ually begged me to give a radio 
program, which I positively refused to do . 

"Not that I didn't want to, but I had 
no idea that people would like anything 
that I could do. One day Mr. Calhoun 
came up and asked me to come to thE 
studio and play some for him while hE 
made a few tests in the operating room. 
Of course, I didn't mind doing that, and 
I don't remember anything that I played 
and san6' but without my knowledge or 
consent, that was my debut into radio
land." 

Dear reader, have you ever written the 
"Red-Headed Girl" a card or letter of 
appreciation? Yes? Then it might have 
been you who first informed her that her 
voice had been heard outside of the 
studio • 

Don't fail to give Mr. Calhoun his 
share of the credit for these popular con
certs, for it was a clever ruse that he 
worked to get her before Mr. Mike. 

"Was I angry? No, I was flattered 
indeed to receive mail in such quantities," 
she confided. "I enjoy giving my pro
grams as much as my audience does hear
ng them. 

She's Modest, Too 
"J DON'T sing; I don't even attempt 

to sing, and about the hardest blow I 
have ever received was in a recent letter 
asking who my accompanist was. My 
playing is my one redeeming feature and 
my singing is accidental. Three numbers 
that never fail to bring applause are 
"Baby Vampire," "Please Keep Out of 
My Dreams" and "Broadway Taxicab." 

These unique programs have brought 
her invitations from many towns to ap
pear in person but only one has been ac
cepted, that being in her old home town, 
Green ville. 

'" read and play golf but I have more 
fun reading my radio mail than anything 
else. I get letters from everywhere and 
some of the cleverest poems imaginable." 

Unlike some popular artists, the "Red
Headed Girl" does not carelessly file her 
mail in the waste basket without reading 
it. She reads it all and thoroughly en
joys it. 

Radio Age's Schedule on the Air 
From WEBH (370) Tuesday evening, 

January 27, 9 to 10 p. m. 
From KYW, Saturday, February 7, 

midnight to 2 a. m., 536 meters. Jazz 
carnival. 

From WTAY (283) Oak Park, III. , 
technical talks every Wednesday evening 
at 9:45. 
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Detroit Attends Opening 
of we x 

(Continued from page 37) 
force, so a word about them will not be 
inappropirate. There are two orchestras, 
and a symphony trio. The orchestras 
are dance and concert, and are the 
only Victor Recording orchestras in 
Detroit. C. W. Kirby. director of WWJ, 
the Detroit News station, was up in the 
studio and he told me about Jean's 
music makers. He is quite proud of 
them, for he started them on the road 
to fame by having them broadcast 
through his station . Kirby was on 
hand to congratulate his competitors on 
their fine station. Most readers will 
remember that Kirby is one of the 
country's hardest fighters against women 
announcers, but I am sure that everybody 
would be as thrilled as I was by his little 
wife's graceful Highland twists of speech. 

The job of getting the station in 
broadcasting order is a tribute to the 
hard-working Mr. Tony, who is director. 
I had come up there in the morning to 
get 'the invitation and I saw a bare room. 

"You're not going to broadcast from 
here, are you?" I asked in amazement , 
for completion seemed a month off, 
instead of a bare ten hours. 

"Sure," replied Tony; and sure enough, 
it was all ready and in good shape that 
night. 

THE station broadcasts on 500 watts, 
and carries much farther now from 

its high position than it did from the old 
Dctroit Free Press building. Since the 
opening night , reports of reception at 
distances unapproachable in the old 
days have been reported. Which seems 
to be an argument for tall towers and 
great heights for all stations which hope 
to reach out. 

WCX was opened on May 4, 1922, 
and acquired a great reputation for its 
"Red Apple Cl ub" and church services 
sent from the Central Methodist Epis
copal church in Detroit. These were so 
impressive that a man once sent in a 
check for $500 in appreciation of the 
services. 

300,000 

Tungars 
alread~ 
in use .! 

The new Tungar ohRrye. 
both radio A and B bat· 
ten es, and acto batteries. 
too. Twoampere s ize (East 
of the Rookies) . . 518 

The Tunp r i. "Iso Ilvail· 
able in five ampere size 
(East oCthe Rookie. ' 528 

60 cllc!u-110 1Jolt. 

The Magazine of the Hour 

The neW Tungar does all the old Tun
gar did-and more. It will charge both 
radio A and B batteries, with no change 
except slipping the wire from one ter
minal to another. It charges 2, 4 or 6 
volt A batteries-24 to 96 volt B bat
teries-and auto batteries, too. 

It is simpler than ever to use. Just two 
clips and a plug. No need to disconnect 
your battery from your set, or make 
any change in the wiring. The Tungar 
charges overnight while you sleep. And 
it makes no disturbing noise. 

It is more compact than ever. It has a 
new bulb, unchanged in prinCiple, but 
more convenient in size and use. G-E re

--":':~I!.:!!!sleat·ch has made a good product better! 

Keep your batteries charged with a 
Tungar-and get the most out of radio. 

un ar 
REG. U.s. PAT. OFF. 

BATTERYCHARG.ER 

Tuntar- a registered trademark-is found onlY 
on the /tenutne. Look for it on the nameplate. 

Merchandise Department 
General Electric Company 

Bridgeport, Conn. 
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Chas. Freshman Co. Moves 
Demand for the Freshman l\laster

'piece 5 tube tuned radio frequency re
ceiver, which within a period of less than 
six months has assumed world wide 
proportions, 'has compelled the Chas. 
Freshman Co., Inc., to move into the 
brand new twelve story fire-proof build
ing at 240-8 W. 40th St., New York, 

GENERAL ELECTRIC 

known as the Freshman Building. . 
The vastly increased space and every 

known manufacturing convenience will 
enable the Freshman Company to more 
than double the productions of the l\ las
terpiece and their line of small radio 
parts. 

It may interest those persons who are 
interested in the growth of radio to know 
that this company started in business 
with a single item-the "Antenella"
a light socket plug that eliminates the 
use of an aerial and other outside wiring, 
only two and one-half years ago. Grow
ing to a point where the monthly business 
is over the million dollar mark within 
this period speaks highly for the public 
interest in radio. 

, 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc., 

500 North Dearborn Street, 
Chicago 

GOlltlemen: Pleaae eoter mY ItUbearigtiOD lOf RADIO AGE. th. M ... aalD. of 'hi Boar, for one F ..... beciwwaar 
with "ODf nen lMue. for whioh I 6noJOM 12..60. 

Name 

Street AddreSL __ 

Clty ___ _ 

State _____ . ________ _ 
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, 

00 RADIO AGE for February. IY15 

---BBON ~ 
:ANTENNA 

First for Reception 
Tremendously increased range and power are yours from the mo
ment you install a Jiffy Ribbon Antenna. Far distant stations
programs-hitherto beyond your range. are quickly, surely reached 
with this exceptionally efficient aerial. 
Jiffy Ribbon Antenna is winning enthusiastic public favor every
where. It is not a copper aerial-thus, it is immuneto oxidization 
and is guaranteed absolutely non-corrosive. It has great tensile 
strength- will not kink or curl and remains bright and clean month 
after month. 
Enjoy full reception and absolute efficiency from your set by equip
ping it with a Jiffy Ribbon Antenna. 
Comes in 100 foot lengths complete with insulators ready for 
installation-

Apex Stamping Company, 
Dept. 42, Riverdale, 111. 

Most good dealers carry 
Jiffy Ribbon Antenna. 
If yours cannot supply 

Send me._._ ............ __ .. _ .. _ _ liffy Ribbon Antenna. I agree to 

pay postman $1.50 each, plus few pennies postage. 

Name ... _ .... _ ............... _ .............. __ .......... _",_,_" _,_" , ___ ,_,,_,, 

Address ............ __ ....... _ ... _ ........ , __ ........... _ .. _ ........ _ ..... _ ............. __ _ 

Low Loss Tuners 
That Give Results I The Radio Age 

Annual 

:Marle jn amateur, and broadcast 
t ypes. Pr i ce 87.00. A post card 
"'i ll bring It to you. W p pay post
age and insurance. Descriptive 
literat ure and hookup sent free on 
request. ~ 

DAVENPORT RADIO 
LABORATORIES 

For 1925 

Is Now Ready! 
With its 32 page blueprint 
section and countless other 
technical features, the 
ANNUAL for 1925 comprises 
the biggest dollar's worth 
ever offered to the radio 

public. 
ORDER YOURS NOW OR YOU 

MAY BE TOO LATE 
One Dollar a copy 

COUPON ON PAGE 80 

The Jfagazine of tile l1uur 

Pity the Poor Radio 
"Outside Man" 

(Colttil1l1ed frat/! page 30) 
thing to say a certain job will be broad
cast, and it is entirely a different proposi
tion to do it. For that reason Westing
house has to depend upon the initiative, 
ingenuity and resourcefulness of its 
outside man. The seeming impossibili
ties and the heartbreaks sometimes; 
released to lessen the pressure on an 
overworked and overwrought outsi<:Je 
man, are all unknown to the radio public. 
'vVhat has transpired leading up to the 
event is never known except in the inner 
circle of operations where the boys can 
unburden themselves of all the details. 

At the present time KYW happens to 
have as its outside man, John J. Michaels, 
an ex-seagoing operator, about as tall 
as a minute but imbued with plenty of 
grit and radio acumen. How he came 
to give up the sea life is a mystery even 
to Michaels himself, for he is of the 
type that will always have the tang of 
sea air no matter in what walk of life 
he may be strolling. 

KYW will have booked a job at the 
stockyards in which it is planned to 
pick up the speech of some notable at a 
meeting. The first thing l\like hears of 
it is a little written slip on which is 
given the location, the time, the date
and where the microphone is to be 
located. So far, so good. Mike goes 
ahead, assembling a coil or two and 
t hree wires, the first for telephonic 
communication, and the second for a 
microphone line. Then he resurrects 
a line amplifier from the stock room, 
adds to this an eight volt storage battery 
for the fila men ts, and four blocks of 45 
volt B batteries for the plates of the 
amplifier tubes. Next, he corrals a couple 
of microphones and a stand or two. 
Some of the plunder he loads into an 
army case and the rest of it is strapped on 
the outside. Oh, yes, he has almost for
gotten the test set and his own tool kit. 

When all of these items have been 
run to earth, !\1ike lugs them to the 
elevator and down to the street where 
he charters a taxi . Arrived at his 
destination, he finds the job is two flights 
up and no elevator. 

On arrival he leaves his first load and 
goes down for the second, mopping his 
brow and wondering how the weather is 
off Hatteras. Finally, after a struggle, 
he gets all of his stuff on the top floor. 
Then he sets out to search for the master 
of ceremonies to find where the micro
phone can be placed to best advantage, 
also where the announcer is to sit so a 
microphone with a switching arrange
ment can be installed for this worthy. 
He finds the thirty-second under
secretary of the chairman who tells him 
all the places where he may NOT put 
the microphone. Appeals to reason 
are of no avail, so Mike goes looking for 
the main steer who can say yes or no. 
Sometimes he finds him; sometimes not. 
Always the man higher up is easier to 
approach and do business with than 
the many small caliber minions to be 
encountered. So :\like strings his lines, 
finds a place in which to operate the am
plifier, rings into the station on the 
Edison building for a test, and all is well 
until the moment of broadcasting. 

Just about two minutes before the 
program is to go on, it is found that some 
enterprising waiter has kicked down the 
microphone line, or someone has cut it 

Davenport, Iowa I because it does not harmonize with the 
color scheme for the evening. l\1ike, 

L-_______________ ..J cussing inwardly, but outwardly calm, 

~ Tested and Approved by RADIO AGE :to 
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restores it to its original form, and the 
stunt begins. . 

After the event is over Mike loads all 
his "junk" and rushes back into a taxi 
and returns to the station to dispose of 
them and seek solace in sleep, having 
nightmares of the job booked on the 
morrow. 

KYW has always been especially 
active in broadcasting outside jobs that 
wouI.si appeal to its radio public, and the 
outside man has more than his share of 
the work. One job in a theater nearly 
caused Mike to lose his mind, for the 
management absolutely refused to allow 
the microphones to be seen by the 
audience. Hence they were hidden 
down by the footlights under a tin 
enclosure where the stamp of feet, the tinny 
reve.rberation of the footlights and bak
ing from powerful lights almost ruined 
the microphones and the broadcasting. 

You can never tell where you are 
likely to find the outside man. One day 
he will be at a football game; the next 
finds him crouched in the organ loft 
of a church picking up music and dust. 
The next day he might be under the river 
in the tunnel picking up whatever might 
be going on. If tomorrow Mike is told 
that KYW is to broadcast the blubber 
of the Eskimos, he will merely smile, 
pack up his plunder and consult a time 
table for the next dog train from Spits
ber&en or Sitka. 

How Young Banks Kennedy 
"Arranged Ie' 

(Continued from page 38) 

BANKS' musical endeavor is by no 
means confined to "arranging" one 

song. He is the proud author of such 
songs as "Dream Ships that Pass In the 
Night," "Crying for the ;\Ioon," "Harold 
Teen ," and several other beautiful as 
well as eccentric pieces that have won 
favor both with the radio listeners and 
theater patrons in the Middle West. 

Banks has a personality in the radio 
studio that makes bim well-liked at once. 
And, strani;'e to say, this personality 
emanates from the radio studio and 
reaches the hearths where the loud speaker 
sends his joy ful ditties into thousands 
of homes. As Eddie Borroff of KYW 
would say, " Banks arranges it somehow." 

There can be no better way to close 
this article than to recite one of the 
thousands of "Arrange it" verses. We 
repeat the following because it pertains 
to radio. You'll have to listen in to get 
the others. We hope, anyway, that no 
matter how famous Banks gets, that 
he'll never be too proud to write a few 
hundred more "If I Can Arrange It" 
verses . Here we go: 
" I'm going to buy me a radio set, 

If I can A rrall g/J it; 
It's going to be the best made, you bet, 
If I call A rrange it, 

It must get London and Paris,ofcourse 
I want to hear the Prince fall off of his 

horse--
If I can A rra11ge it

Arrange it, somehow. 
CHORUS: 

"For I'm an arranger, 
A first class arranger, 
The best in the land, can't you see? 
There's hardly a thing in this wide, 

wide world , 
That hasn't been arranged by me!" 

You wiD be 
satisfied with a 
"Pacentized" set 

T HE man who uses Pacent Radio Essen~ials in 
building his set has the assurance that he is using 

the finest parts that engineering skill and trained hands 
can build. 

That this confidence is not misplaced 
fact that over 40 of the leading 
radio set manufacturers use one 

is shown by the 

PACENT 
or more Pacent Radio Essentials 
for standard equipment. This 
shows the leadership that Pacent 
has attained in the radio parts 
industry. 

Select the parts for the new set 
you contemplate building from 
the list given opposite. Get them 
from your favorite dealer-he 
carries them or can get them 
for you. 

PACENT ELECTRIC COMPANY 
b>corporated 

91 Seventh Ave., New York City 
WashinC(on Minneapoli& Boaton San FranciscO 

Cbi'''l:o Birminllham Philadelphia St.. Louia 
BufIalo Jack.sonville Detroit 

'Radio Essentials 
Adaptere 
Improved Audioformer 
Autoplug 
Coil Plug 
Coil Plug Receptacle 
Condensere, Low Los. 
Detector Stand 
Duojack 
Duoplug 
Duo-Lateral Coila 
Headeete, Every tone 
JIlck8 
Jack Set 
Radioloop 
Loop Plug 
Loop Jack. 
Multijac~ 
Ploge 
Potentiometer. 
Rheoetnt8 
Resistors, Laboratory 
Sockets 
Twinudapter, etc., etc. 

Pacent 
nADIO ESSENTIALS 

~·DONT IMPROVISE - PACENTIZE- t>O 

cad. in ....... lae 
m ... ~ to 10 

FRESHMAN SUPERIOR 

RADIO AGE ANNUAL FOR 
1924-AT SPECIAL PRICE I 

Clip the coupon and "end it 
with 50 cf'nts, and the RADIO 
ACE ANNUAL FOR 1924 will 
be sent you by return <nail. 

1' •• COlt .p'ftd _PO" aIw". to RADIO ACE. 
.. .... ,," GUu,a" 0' aU ,........ I SOO N . D •• rbom St., Chlcaro. I Made of high .... Iatance material imp •• !!'- Enclo.ecI i. SO centa, for whido (oend mo the 

natecl tbroughout (not coated paper). Un. I RADIO ACE ANNUAL far 1924. J 
allected by <l imatlc conditio... . W ill not 

1:~~~,:.rat!'s.;~-':;"~R~dlW."::5t~~~:nnu~~ I Name....... ..... .... ............... .. ..... ...... I 
firm ~ontad at all times. I 
At yOUT d raler' •• o!herlDiae &end purckcuta I Addreu . . . . . . .. . . ........ . ... . ............... . .. . . 
price "tid ~O!l wi/! be suppli.d po,!pBid. I I 
(;b ... !FreoJ .... n CO •• lae.. 240.248 W. 41lt11 SL, 

freshman Bldg., N. Y. Lc~ .. ~ .. .:..:. .. :: .. :: .. .:..:.: .. .: .. :.: .. :.:. .. .:.:. .. :.:. .. :.:. .. J 
~ T~e=s=W~==a==nd~A~p=P=T=o=lIed~'!=b1l~RAD~~IO~A=G~E~:{O· 
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Silver-MarshaIl"inc. 
RADIO * Two-TEN and Two-ELEVEN 

Long W'ave Transformers 

MATCHED TESTED CHARTED 

For Those Who Build 
The Best 

Tyt>~ TWO-TEN and TWO
ELEVEN Long Wav~ Transformers 
are th~ sam~ as thos~ used in 
the SILVER-MARSH ALL 401 
Unit, ~xcept that ~ach instrument 
is now housed in a separate alum
inum Case with bakelite top. 

All curves are charted und~r the 
personal supervision of McMurdo 
Silver, Asso. I . R . E ., and all 
m~asurements made with a vac
uum-tube volt-meter and laboratory 
amplification measurement equ ip · 
ment of the most advanc~d type. 

Th~se transformers are suitabl~ 
for use with any tub~ in from one 
to four stag~s, and are supplied i n 
sets of two or three TWO·TENS, 
and one TWO.ELEVEN. each with 
identical peaks. 

TWO· TEN-iron-core intermedi
ate transformer. Passes J 1 k ilo· 
cycle band without d istortion . 
Peaked at 5 ,000 meters approxi
mately. Provides J Yz to 2 H t imes 
the amplifica t ion obtainable with 
any other transformer. 

TWO·ELEVEN---.;harply tuned 
input or output transformer. P~aked 
at approximately 5,000 m" t.rs. 
Pric~, for e ither t ransformer, $8 .00. 

An IndiviOual Curve Sheet Goes 
With Each Instrument 

Asic any radio engineer what HE thinks of a long wave 
transformer and he will say. "Show m e its curve." 
If no measurem~nts are ava ilable h~ w ill char t its 
Curve and judge accordingly-because the CURVE 
TELLS THE STORY. That is why the curve of 
each Type TWO-TEN and TWO-ELEVEN Long 
Wav~ Transrorm~r is plotted in the SILVER-MAR
SHALL laboratory. Th~ characteristic curve is re
corded directly upon the t ag that accompanies each 
instrument . It shows the peak. the s id~ -band passed. 
the amplificat ion to ~ ~rpected in any ci~cuit. With 
this definite data you Can build your mt ermedIate 
amplifier with complete assurance of success. W ith
out it. you build by guesswork. Insist upon getting 
the curve-sheet. 

The Curve Tells the Story 
FREQ~NCV IN KILOCYCLES 

Parts for the Silver Super 
Circulan ILnd price." on Pb rt:.R (or the Silver Super will ~-9f'!nt upon rCQu~t. lth. 
Stiver 's Ow n book, • ... the Portable Su r er- Ueterodyne." 3bould be owntd. by evf' ry· 
one wbo rne&Ula to bui~d tbis "SQVeb-lUbe Wonder Set." Price ...•.. . .•... SOc: 

SILVER-MARSHALL, Inc. 
105 So. Wabash A,·e ., Dept. A 

CHICAGO, ILL, 

E astern Distributors 
TWENTlETlI CENTUR Y 

RADIO CORP. 
102 Flatbush Ave., 

BrookJyn, Ne w York 

If you a~ inte~Bted in a 
radio cabinet in which i! 
combined both beauty and 
practicability, just write 

LAKESIDE SUPPLY CO., 
Dept. R 

73 W .. d Van Bur .. n St. 
CHICAGO, ILL. 

T .lephen., H."i.on 3840 

Paul Green, the super-het expert, will have another 
enlightening and instructive article in March RADIO AGE. 

:f. Tested a.nd Approlled by RADIO AGE :f. 

The lIfagazine oj the Hour 

Is There a Radio Trust? 
(Continued from page 4.) 

The proceedings against Radio CorPora~ ·-· 
tion and the seven other respondents are 
still pending. On April 9, 1924, Radio 
Corporation filed its answer. Radio Cor
poration denied the j urisdiction of ·the 
Federal Trade Commission to issue the . .
order quoted or to conduct the proceedings; :i 

A rare bit of radio informat.ion is . pre:;·::;· 
sented in the closing paragraph of Radio :.; 
Corporation's answer. It app~~.x:.!? that : 
Radio Corporat ion was createq· for 
.j P·atriotic Service" and furthermore, 
that if it had not been for Radio Cor
poration, the modern art of radio com
munication would not exist . 

The full paragraph is printed as follows: 
XXXIII. Respondent alleges that 

it was created in order to carry out 
the expressed desires and wishes and 
at the instigation of officials, officers 
and servants of the United States; 
that the respondent was created pri
marily with a motive of carrying on and 
it has since carried on a patl iotic service 
of making a world-wide, communica
tion system of radio in which the most 
important influence rests in the United 
States of America and with American 
citizens; that certain of the arts an d 
arrangements (and those the · most 
important) in the complaint, complained 
of were taken under the supervision 
of officials, officers and servants of the 
United States ; that t he acts and 
arrangements which are in the com
plaint compla ined of have been in the 
public interest and to the public 
benefit and have been entirely reason
able and have greatly contributed to 
the rapid growth of the art of radio. 
Through them and because of this 
respondent, the modern art .of radio 
communication now exists ." 
How this "Pai~fotic Servi~e" of Radio 

Corporation has worked out in actual 
practice and in contact with other 
American individuals and groups of 
individuals, not so fortunately aided 
by "officials, officers and servants of 
the United States" will be shown in 
later articles . Court decisions on recent 
attempts of Radio Corporation to enforce 
patent restrictions have apparently not 
taken into account the patriot ic import
ance of Radio Corporation. 

"P" "F DXL - ~ ·: reClSIon eatures . • •. : ~:: ... 
Condensers :on 

One of the newer condensers brought 
forth this season is the D. X . L. line of 
Straight Line Low Loss Variable CoA
densers, manufactured by the D. X ::. L,. 
Radio Corporation, 5769 Stanton Avenue, ' 
Detroit, ~lichigan , While there are 
several unusu·al features of design, the 
most outstanding point is the precision 
of construction. 

D. X. L. engineers have designed this 
type of condenser so t hat power losses 
are actually too low to measure. Realiz
ing that absolute precision in construc~ion 
is essential to the maintenance of this 
standard, the highest quality of materials 
has been specified and a rigidly inspected 
production maintained . In the construc
tion solid brass and aluminum of the best 
quality are used together with a minimum 
amount of hard rubber for insulation, 
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with' 

TOADE ~ MAO. 

LOW LOSS (Practically No Loss) 
Straight Line Condenser 

New Stations - Increased Volume 
Sharper Tuning 

Your set-no matter how sensitive
will iJnprove with D. X. L. Condensers . 
There is practically no power loss. l'vlad
rid-London--reach out for them. D. X. 
L . Condensers, precision built, get the 
utmost from ali sets, 
D. X . L. is one of this season's achieve
ments-<)ne step forward tow .... d perfec
tion. D. X. L. Condensers range from 
$4.00 to $5.00 list. 
Ask for literature-you'D be interested 
in the D . X. L. design. 

Set M.nuf&~turen 

A~d to thft qu.Uty of ynur set. D. X. L. Con
drnsers win Inf'['t>ase ~our salps enonnnusls. 
And you l'1In d('llt'od on the satisfaCtion ot ths 
owners. WIrS Cor prices and doliv~rlo .. 

Purchase from your dealer or send money 
"Mer to factory. 

D. X. L. RADIO CORPORATION 
l!765 Stanton Ave. Detroit, Michigan 

The .Magazine aJ the liour 

No. 64 Radio Frequency Ammeter. 

Ask Any 
Amateur 

And he will tell you 
that the "J ewell Trio" 
of instruments for 
transmitting sets are 
accurate and depend, 
able-yes, the best 
made. (Our Nos. 54, 
64 and 74.) 
, Send for our Radio 
Instrument Catalog 
No. 15,A. 

, Buy from your 
dealer. 

Offices in Principal Cities 

Jewell Electrical Instrument Co. 
1650 Walnut St. Chicago 

"25 Years Making Good Instruments" 
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How the "Girl with the Summer Resort Name" Bowled Over the Sophisticated 
New York Radio \Vorld-Read about Her in the Feature 

Section of the March RADIO AGE. 

KHJ 
Los Angeles, Cal. 

We arc glad to confirm your report. of recep 
tion of our program. 

John S. Dag, ett, 
"Uncle John," 

Mgr., Tinte. Radio Stalf. 

General Electric 
Company 

Pacific Coaat 
Broadcaating Station 
KGO 
Mr. T. J. Kennedy, 

5555 E. 14th St. 
Ollkland. CIlI. 
Sept. 11, 1924. 

1360 University Ave ., New York, N. Y . 
We are glad to confirm your reception of 

I{OO on the evening of Sept. 6 118 we were 
hroadcasting the opera "Cam,eo." 

We 11.1 way. appreciate hearing from our 
radio listeners and hope that you will bc 
able to pick up 1(00 regularly. 

\' oun very truly. 
Jennings Pierce, 

Radio Broadcasting Pub. Dept. 

KLZ Denver, Colo. 
We are pleased to acknowledge rereipt of 

3'<>W' report of reception of our phone etation. 
We have placed a lack in our map for you. 

Reynold. Radio, Inc. 

DX Fans! Confirmations Stop All 
"D b· Th " ou hng omases 

Confirmations 01 Stations Received front 
New York, N. Y., with 

KENNEDY TUNER 
DX Fan.! JI you wanl real resultli, get a 
KENNEDY TUNER AND HAVE THE 
WHOLE U. S.A.AT YOUR FINGER TIPS. 

Only one dial to get elations and the other to increase or 
decrease volume. Kennedy Tuner is used in pi a re of vario
coupler. variometer and hone)mrnh coil •.• a,'ing the "".tof 
Over I~I . OO worth of unnecessary junk that is in most reeeiv
i ng aeta. and no dead end losses. 

KennedY5'OO 
Tuner 
Including Globe 
Trotter Diagram 

GUARANTEE: 
If not satisfied 
after 30 days, we 
will cheerfully 
return your 
money. 

KFI 
Los Angeles, Cal. 

Thanks for your letter received . Yes. 
"The Minuet," hy Louis Parker, ",'as broadcast 
from the Anthony slation during the late 
program. 

yo ...... Radio KFI. 

General Electric 
Company 

Pacific Coaat 
Broadeastinc Station 
KGO 

5.)55 E. 14th St. 
Oakland, Cal. 

Sept. 4,1924 . 
Mr. Vincent T. Kenney, 
124 W. 9(jth St ., N ew York, N . Y. 

We are gl<ld to .. on firm your reception of 
our laIR program from the Hotel St. lo'ran
cis on the morninl'l of August 2itb . 

We are always glatl to anSwer any ques
tions o f our mdio friends and hope you write 
in often wit h your comments . 

Yours very truly. 
Jenninca Pierce, 

Radio Broadcaating Pub. Dept. 

Send for Free Diagram 

* T.J.KENNEDY 
2-LO, London, Eng. 

RADIO GLOBE TROTTER 

1360 University Ave., New York, N. Y. 

We heg to acknowledge your receptioo of our 
progmm. 

Your. faithfully fOr the 
British Broadcasting Co., Ltd •• 

Jr. Director, London Station, C. C. H. Kinlr 
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Direct 

Designed by ROBERT E. LACAULT 

Made by H A.'IMARLtlND:;MrG. Co., 
ExPressly for 

PHEN IX RADIO CORPORATION 

Tunin6 

At your dealers 
Dc., iJmed by R. 
E. Lacault. E. E. 
A. M. 1. R. E ., in· 
""entor of the tom"" 
(IUS Uluadyne cir
cuit. TbiJ blODD'" 

"ram •• ..l (R. E. 
L.) . Us your &.....-sllT
anee of La.cault 
dosigQ. -

Stop fishing for your favorite station. Select the 
program you want-get it lightning-quick. Re . 
place your old dials with ULTRA-VERr.;IER 
Tuning Controls. Then, when you have tuned 
in a delightful station , pencil-record it on the 
dial. 1'\ e\'er again need you guess or fumble 
for that station, or bother with wave-lengths. 
Simply turn the finder to your pencil mark, and 
y ou hear it! 
Should you move--or a station discontinue or 
wave-lengths change--crase the marks, leaving 
the dial beautifully clean and new. Thus, you 
may now have all the joy of radio, with none of 
the discouragements. l\l oreover, the ULTRA. 
VERNIER is a single vernier tuning control. 

!l1 'o d e b }" the 
lIa m mllThl.Ddl\[(g. 
Co. ~ your a..-.a Uf
anett of Q.ualitY 
and deDeodaLilit.y 
- produced ~olely 
(or tbe PbenlJr 
Radio COrpo .... 
tioo. 

At "01lr dealer; otherwi se selld purchase 
price alld you will be supplied postpaid. 

nLTR..1f-VSR.nIB~ 
TUNING CONTROL 

PHENIX RADIO CORPORATION 
3.9 BEEKMAN STREET 

YO~"K ·.CITY 

and Crystal Srts 

FRESHMAN 
Doub\(· Adjustable 
Crystal Detector 

No more search inl( for th~ sensi t ive ,pot. 
-Merel·.· turn th ... knob a s you would a dIal. 

For bas" OT pan.,r 't1t(JU'Ptt.- $1 50 ing. conlpldc w ith Fresh. • 
man Super - C7'lI.tal 

AI your tJ'.ler· ... oll .... r.ult "e ud pureb •• e price 
aDd 'OU will bit .uppUltd pO"'p. id. 

e RAS. tHESH~IAI\I co .. Inc. 
Fr .. hman w. 40th st. 

HERCULES 
Aerial Mast 

All Steel Construction 
P"mtro bla.k complete with galv.n1zed 
st~ SU)' WIN'S and ma.<thClld pulloy. 20 
fL mast $10. 40 n . mast ~25. 60 (L mas t 
$~5. w. "8), (relght. Ideal for receivinG 
or t ransmlttin£,. GI"f'a.ter range. More 
sotisC •• tory ... sults. Write for llteroture 
and lArge 

S. W. HULL .. CO .• Dopt. R3 
E. 791h SL Clel/eland, OhIo 

Now Ready- The RADIO 
AGE ANNUAL for 1925-one 
dollar a copy. Get yours Now. 

T Clited and App'I"oved by ltADIO AGE ¥-

The llfagazine of tlte Hour 

Converting the Single Circuit 
(Conti nuedJrom page Z8) 

is left entirely to the desire of the reader. 
If the present cabinet is large enough to 
accommodate the additional apparat us, 
so much the better. By all means use 
it, as this will preserve the symmetry ot 
the design. If, however, this is impossi. 
ble, it can be installed on a small auxil· 
iary panel and mounted close to the reo 
ceiving set. The writer found it is quite 
satisfactory to mount the unit on a small 
panel and fasten it by means of a long 
wood screw directly to the top of the 
cabinet, which houses the receiver proper. 

I f an auxiliary panel is used, it will be 
well for the builder to remember to keep 
the four connecting wires (indicated by 
the dotted lines in Figure 4) from the 
unit to the receiver as far apart as possi. 
ble. 

\Vhen mounting on top of the receiver 
cabinet, I used flexible wire in making the 
connections from the unit to the receiver, 
to permit the lifting of the cover. If 
your set is of the kind described and has 
two stages of audio amplification, it can 
be reflexed with the same ease and at less 
expense. It is not advisable to attempt to 
add more than one stage of amplification 
to the one tube reflex. A second stage is 
seldom used, nor is it desirable. 

The single tube will operate a loud 
speaker on local stations satisfattorily, 
while one stage of audio amplification 
will give tremendous volume. Audio 
amplification is added in the usual way, 
the phone leads being connected to the 
primary of the transformer, either direct 
or through a jack. 

Construction Details 

To build the unit, proceed as follows: 
Secure a piece of cardboard tubing 

3n in diameter and wind the secondary 
of the transformer which consists of 51 
turns of the No. 22 DeC wire. The 
primary is wound on top of this and con
sists of 31 turns of the same size wire, 
separated from the secondary by a Jayer 
of paper or "empire" cloth. The trans
former.can be mounted either on the back 
of the condenser or on the baseboard o( 
the auxiliary panel. Any of our readers 
who do not care to wind the transformer 
themselves can substitute one of the 
dependable manufactured coils which 
are designed for the neutrodyne circuit 
but will work eq ually well in this unit . 

Any good audio frequency transformer 
can be used, but the builder is cautioned 
in selecting this piece of apparatus, as 
by actual tests the audio transformer 
has been found to be at fault in 75 per 
cent of the reflex sets that fail to f unc· 
tion. 

The crystal detector should be of the 
fixed type, although one with an adjust· 
able cat-whisker can be used, but the 
first mentioned is by far the most satis
factory . It is a more sensitive detector 
and the close, fixed adjustment does not 
permit of high resistance between its 
terminals and excludes the possibility of 
oscillations and squeals. Crystal detec· 
tors composed of two minerals are also 
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very efficient, those using "zincite" and I 
"bornite" giving the best results. The 
rather heavy pressure on the minerals 
prevents the adjustment from being 
disturbed easily. The crystal detector is 
a very necessary part of the reflex, and 
as such too much can not be said regard
ing the selection and operation of this 
piece of equipment. 

As a reflex circuit is largely a radio 
frequency one, a few words regarding the 
kind of tube to be used might not be 
amiss. Soft tubes such as the U\' 200, 
or C -300 cannot be used; neither can 
one get results with the WD 11 or 
WD 12 tubes. A hard tube such as the 
UV201-A, C 30l ·A, 1 r 199 or C 299 
will give excellent resul ts. 

Eight Million Hear John 
McCormack 

/ 

New York.-The golden tenor of John 
McCormack and the lyric soprano of 
Lucrezia Bod, borne through the air to 
an audience of at least S,OOO,OOO persons, 
on ~ew Year's ~ight ushered in a new 
era of radio broadcasting and raised the 
question whether there will ha V"e to be a 
realignment of the economic forces which 
compete in entertaining the pu blic. 

Radio has ne,,'er before been able to 
draw upon the talent of the world's 
greatest singers and musicians. :'\1c
Cormack was one of many who repeatedly 
declined to sing for it. 

However, he and' Bori stepped over the 
barrier and from a little room at WEAF, 
began the experiment which may result 
in amusement and entertainment changes 
measured by millions of dollars. 

Linked with :\Iany Stations 
WEAF was linked up for this program 

SUPER·HETERODYNE 
Ultradyne-Hayacs GrUlla-Kemler 

Deal",.: Seta .. for DI_ti 

HUDSON-ROSS 
113 w. Madison St. _~hicago 

intuwr pi= of a 
t)'PlCai set you can 
htllld. with the new 
Telos KIT. 

y au can't buyit-
but if you are the least bit 
handy 'Lvith tools, you can build 
this amazing Telos set 'your
self Ln a single afternoon: 

The basic goodness of 
Telos design is the same 
as it has been for three 
years. But now, Telos ex
cellence has been extended 
to include three stages of 
tuned R. F, and super
imposed (reflex) resistance 
coupled A. F. as ,,·ell. 

The new Telos KIT opens 
up a world of fascinating 
possibil ities in radio. As 
in the photo above, you 
can build a 5, 6 or 7 tube 
set, and run it all on dry 
cells. I t will cost you less 
to run than any other set 
of like power! 

You can introduce a crys
tal detector if desired! 
you can use transformer 

A. F. if you prefer. But 
no matter what combina
tion you select, you will 
find clear, unmistakable 
instructions in the book 
that comes with every 
Telos KIT, and you will 
accomplish results you 
never thought possible be
fore' 

Fill out the coupon now. 
Get your copy of the new, 
generously i ll ustrated 
booklet, " The KIT of a 
Thousan d Possibilities," 
It 's free , but the edition 
is limited to those who are 
genuinely interested in 
superlative radio reception ! 

DANZIGER-JOi'.'ES, Inc. 
Dept. C. 25 Waverly Place 

NEW YORK, N. Y. 

* Telos r--~-------------, 
I Dan=lger-Jones, Inc" I 

Radio 
I Dept. C, 25 Waverly Place, I 
I New York, N. Y. I 
I Send me a t once your booklet "The I 
I KIT of a Thousand Possibilities:' I 
I Name_._ .. _ ...... _____ . __ ... _ .... _ .... _... I 

S~~~~~~~~~J 6 • Addr;!ss ........... - ............. - ................. __ ... r 

L ___ ~====:-::=·:·=·=::J 
:[. Tested and Approvsd by RADIO AGE :f. 
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Amazing Results 
WITH THE MUSSELMAN 

INSIDE ANTENNA 
RADIO FANS' Do you want re-

• suits you never 
dreamed were possible-<lo you want seleG
tiv ity to the Nth d cgree-<io you want ideal. 

di$lOrlWnle$$ reception, clear as a bell , no matter 
what atmospheric conditions prevail? Then you 
should have a MUSSELMAN INSIDE ANTENNA 
-the newest sensation in radio, 

NON-DIRECTIONAL 
This semi-loop antenna 
insures wonderful selec
tivity, positively cor
rects distortIon, yet is 
absolutely non--direc
tional. I t is the only 
scientifically correct an
tenna on the market. 
Ilundreds of tests by 
leading experts pro
nounce it unbeatable. 

HOW DOES 
IT WORK? 

Study the small cut 
within the loop-, Note 
that the MUSSEL
MAN INSIDE AN
TENNA is wound with 
a special double con
ductor. F irst, a copper 
core ; then 1-32 inch 
rubber insulation : o" er 
this an outer braid ing 
of tinned copper wi re, 
The latter acts as an 
ideal wavecolkctor. the 
inner core as a metalllc 
ground, Millions of 
feet of this MUSSEL
MAN SELECTI VE 
ANTENNA WIRE 
have been sold , Coiled 
loop is mounted in 
handsome hardwood 
frame, fitted with b ind
ing posts , 

WIRE FOR EVERY RADIO USE 
We manufacture all kinds of insulated radio wire. 
includ ing colored rubber;;overed hook-up wire, 
!cad-in wire, etc . Let u s k now your requirements, 
and we will Send samples. prices, Tell us your 
antenna troubles- we can help you 

MAIL THE COUPON-SEND NO MONEY 
Use the co~p<>n to order the new $20.00 MUSSEL
MAN INDOOR ANTENNA at our sreclal intro
duction price--<:>nl y one to a customer. Send no 
moneY-Just pay the poStman $10,00. plus poSlage, 
Try th is Antenna at our risk-return for r.fund if 
not more than pleased with it , If YOu wish 75 ft. 
MUSSELMAN SELECTIVE ANTENNA WIRE. 
pay postman only $5 ,00 , p lus postage, Aet today, 
End your antenna troubles NOW, 

CYCLE MFG. & SUPPLY CO. 
549 W. Washington Blvd., CHICAGO 
....... -"-'----...-....... -..-............. ---

with WCAP \Vashington, \\"J AR Provi
dence, WNAC Boston, WDBY Wor
cester, WGR Buffalo, WFI Philadelphia, 
and WCAE Pittsburgh. Thus I\IcCor
mack and Bori reached an audience a 
thousand times larger than either had 
ever entertained at one time before. 

What will happen next is already 
worrying many of those who are in the 
business of selling entertainment of one 
kind or another. 

When the public, sitting comfortably 
at home, can have entertainment of the 
highest caliber " 'ithout direct ex
pense, will it go miles away and attend 
the theatre at a cost of 52.75 and upward 
for each seat? 

\ViII it buy mort! phonograph records 
or fewer records? 

\\"iIl the thousands of persons who have 
hitherto managed to resist the lure o f the 
radio capitulate now and overwhelm 
manufacturers and dealers with orders 
for receiving sets? 

These questions are going to be an
swered very quickly for the Victor 
Talking ~I achine company in co-opera
tion wit h the American Telephone and 
Telegraph company, will broadcast two 
programs of similar high class character 
each week. The company declares the 
continuance of the programs "will depend 
upon the response we receive from radio 
audiences. " 

See Menace to Theatre 
Theatrical men declared tonight that 

the patronage of nearly every theater in 
New York City was affected by the ap
pearance of McCormack and Miss BOr! 
as radio broadcasters. Although the 
theaters invariably suffer a falling off on 
the evenings following holidays, the extent 
of tonight's decrease was that it could 
not possibly he explained by that rule 
and theatrical men ,,'ere unanimous in 
their conviction that radio V.'aS largely 
responsible. 

"Radio constitutes the greatest menace 
that the theater has e,"er faced ," William 
A. Brady said. "\\"hy in the world should 

C,..,le Mfg. & Supply Co .• Dep •. A people go to the theater and pay money? 
c!:Je::n~""hington Blvd •• Chicago. • \\'hy should anyone be foolish enough to 

( ) sento::'re.~~leT~~~;I:r11~~~DE A~TE~~A.. go to the theater in these circu mstances?" 
( ) SCDd DlO ~lUSSEL!\!AN SELECTrvE ANTB~NA 

(75 /oJ 55,00, 
I wiU paY postman correet amount, pitta mailwe ob&f'8'OO 

Nam .. . . .... : ....... .. . .. .. . . , . • • • . •• . • .• . , . •• . 

StT .... t • • • • •• •• • •• _ ... ... ... ... _ .. ..... .. , .. , .. . , . ' .' •. 

Cit3' . . . . .. .. . . .... . ... , , • . , , .• •. , .. . State . , .. ... .. ... . , 

New Fada Chicago Office 
Announcement is made of the opening 

of a Fada office at 326 \rest Madison 
Street, Chicago, JlIinois. This Chicago 
Fada office will be in direct charge of 
L. J. Chatten, who has for the past year 
and a half been a district sales executiVe 
of the Fada organization. 

Mr. Chatten's sales work in the past 
has made him well acquainted with radIO 
sales conditions throughout the country 
and in particular , .. ith those trade con
ditions existing in the Mississippi Valley 
an(1 it is felt that his qualifications are 
admirably adapted for the position of 
manager of our Chicago office. 

Mr. Chatlen will , of course, make his 
headquarters at the Chica~o office and 
will in addition keep in direct contact 
with Fada jobbers and dealers through
out all the Central \\'estern states. 

ANNUALS FOR 1924 

The Magazine of the Hour 

I. 
2, 
3. 
4 . 

5. 

Frequency ' 
Coils 

Set of 
Three 

Users report them su
perior to any coils they 
have ever used in a tuned 
radio frequency circuit 
for-

Selectivity 
Distance 
Tone Quality 

Three 
Circuit 
Tuner 

Low Loss. 
Stagger Wound. 
Sealed against M oisture. 
E xtremely Smooth Tickler 
Act ion. 

Single Panel Mounting. 

The simplC$t. m"$t rugged unit yet des igned, 
lmprove y"ur set and your r~.sult$ witA il . 

* The 
PFANSTIEHL 

RADIO CO. 
Highland Park Illinois 

Chicago Office 
1001 W. Washington Boulevard 

Tel. Monroe 2703 

Only a few left. You may have 
one by sending 50 cents to Radio I 
Age, Inc., 500 N. Dearborn St. Chi-cago. ~ __________________________ ~ 

:{. Tested and Approved by RADIO AGE :{. 
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The How and Why of 
Vacuum Tubes 

The Magazine of the Hour 

(Continuedfrom page 22) 
caused the plate to attract the neg
ative electrons, thereby establishing a 
path of conductivity between the plate 
and the filament, but when the negative 
terminal of the battery was connected 
to the plate, the electrons were repelled 
from it and no conductive path was 
established between the two. For this 
reason, current will Aow only in one 
direction through the tube, and when an .
alternating current is applied to the 
circuit, those impUlses which Aow toward 
the plate only will pass through, while 
those in the opposite direction cannot 
pass. Thus only one-half of any cycle 
will flow and the resultant action is a 
pulsating current in one direction, al
though the applied current was alter
nating. 

This rectifying quality of the tube made 
it possible to use it as a detector, in much 
the same way as a crystal was used, only 
in the case of the tube it was necessary 
to use a battery to give the plate a 
positive charge to attract the electrons. 

How Current Varies 

IF A pair of phones is introduced into 
the plate circuit, a continuous current 

. will Aow t hrough them all the time that 
; the filame nt is heated, but the changes 
,caused by an incoming wave will vary 
· this batt ery current, adding to it when 
: it is in the right direction and weakening 
it when it is in the opposite direction, 

: and it is these changes and not the con
,tinual steady flow of the battery current 
·through the phones which cause the 
,diaphragm to vibrate and give off a 
:sound. 

In the crystal detector, however, no 
tCurrent flows, except that of the signal 
itself. Thus it is seen that the rectify ing 

:action of the plate and filament com
Ibination will make a fair detector of I 
:radio signals. The introduction of the 
lthird element into the tube (the grid) 
made it possible to obtain a relay or 
:amplifying property \\'hich was not 
:apparent in the two element tube. This 
'grid, which consisted of a wire mesh 
placed between the filament and the 
plate, really · made the vacuum tube 
popular. With this three element , tube , 
the circuit is so arranged that the in
coming signal is impressed upon the 
grid . The battery, plate and phones are 
connected in series and as long as the 
grid is not electrically charged, a con
tinuous current flows through the plate 
circuit when the filament is heated. The 
electrolls f.-x," tne filament thread their 
way th.raugh ... the wire mesh of the grid 
and reach the plate as before, but if a 
weak charge is given to the grid, the flow 
of current in the plate circuit will be 
greatly affected by it. 

In the up-to-date circuit of today, the 
return of the grid circuit of the detector 
tube is connected to the positive side of 
the filament battery, and a grid leak 
and condenser are inserted in the grid 
cire_uit. This keeps a slight positive 
charge On the grid, which tends to help 
the plate draw the electrons out of the 
filament. Because of this positive charge, 

¥ 

The Ensign is a real sliding, square plate condenser with a 
straight line wavelength graph, using the entire dial. Sturdy 
construction. One hole mounting. 

ARMOUR INSTITUTE 
TESTS SHOW 

Maximum capacity ... _._ .. _ .000521 
Minimum capacity. ____ ... . 0000087 

The loss was so low the labor
atory standard could not measure 
it. 

PRICES 

Including 360 deg. dial "-
.00025 ... __ .... __________________ ............. $4.50 
.00035 .. _______ __ _______ ______ .. ____ .. ________ 4.75 

.0005 ... ________________ __ ________ .. __ ... __ • 5.00 

Below is • cut of bottom 01 condenser. Note th,. intenlt('tlD.lt .reA ru.tWH:n platee u. Illw&Y1I 
• ,.Quare. The SUf'I o( this , Quare cball&e3 in f!1:lct I'eOmet ricru mtio Aft the n.ovALle aet of platea 
alide3 in aDd out tbua npa.c::ine tbe \vllv~lencth J:T&<iU!ltions evenly over the entire diaL 

Send 1M ducripii f!<t lilcr4ttlJ"t . Ordn-, fllu'd bll mail tlnlil d«J.er. 4U u Cabf"'Md. 

Look at these writers! 
They all have surprises for 
you in the March RADIO 
AGE, on the stands Feb
ruary 15: 

Arthur B. McCullah 
Paul Green 
Brainard Foote 
Frank D. Pearne 
Edmund H. Eitel 
Zeh Bouck 
John B. Rathbun 
H. Frank Hopkins 

And an up-to-the-minute 
section about your radio favor
ites. Get the 

MARCH RADIO AGE 

Tested and Approved by RADIO AGE ¥ 

NOTICE TO READERS 

WE receive many remittances 
from fans who want us to 

furnish them with blueprints 
or panel layouts. As it would 
be practically impossible for us 
to stock complete blueprints, 
panel layouts, etc., of all cir
cuits, we cannot comply with 
these requests. 

However, we do sell BACK 
COPIES of RADIO AGE, and if 
you want complete, concise in
formation regarding construc
tion or wiring of any particular 
circuit, we should suggest that 
you consult the list of back 
issues. which you will find pub
lished in RADIO AGE every 
month. 

67 
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\r ....... TUNE RIGHT THRU INTERFERENC~"""" 
' ::::!::::. WITH THESE NEW WONDER COILS 

A tuned radio frequency_receiver You'll Get r\1ore Volume Tool 
built around a set of Henninger Dopeless, self-supporting windings 
Aero-Coils-the new Low-Loss In- (95 % air dielectric) give full induc-
ductance System-will out-tune any- tive power. No losses. Distant 

Il thing that has ever come within your stations come in loud and crystal 
experience. clear. 

~ These coils give you "needle-sharp" 
1: selectivity as nothing else ,\~iIL 
:l You'lI like this feature. It enables Go to yourfa"orilt dealu today and get a 5t1 . 

AT YOUR DEALER'S 

:1 Remembtr---i1 5et of Auo-Coil.s make a much 
' 1::. you to actually choose your own appreciated Gifl for a radio fan friend . $3 .50 

program. each or $10.50 the compute 5el, with all /iUings. 

1:1 HENNINGER RADIO MFG. CO., 1772 Wilson Ave., Dept. 22, Chicago 

r HENNINGER 

AERO-[OIL 
I the Comp/elelowLoss/nduclance System . 
: ..... . .... 1 ........................ II ............. ,. II. I. II .1' I •••• I ...... I ............ ~ ..................... !!!!!.!!!!!. ......... II .......... II •••• t 

.. 
i. 

Federal Tubes-They Satisfy 
Just the Tube to give the 

Radio Set Owner the * Joy of Perfect Reception 

d:~ Every Federal Tube a Talker 
. ~'J Every User a Booster 
,~ 

.~t Clea .. Tone and Bette .. Reception Assured 
" .j#.'~ £reel/en t lor bringing in Distan t Station. 

Federal Tubes are made by men who are 
expert in tube construction. Try them and 
end your tube troubles. 

Mad" in the followln~ Types 
Type F201:\ ... 5 Volt .25 ampere Amplifier 
Type F19'j •••. 3 Volt Dry Cell 

Price $-1.00 each 

SPECIAL OFFER 

The Service Lamp Co. 
Thl.~ COllflOn wh~n pre. .. e n tetl tQ YOllr rt<''l.ler. will eotit.1e You to. 

50 Ct:ne R~riu,clion oc everY FEDERAL TUBE purcba!lo wnbi.n t.be 
""lit 30 dl>Y • • 

112-14 Trin:ty Place If y our dealer cll noot !IIuvvly FEDERAL TUBES. bOend your orde-r 
~irect to u..... The Serv ic:e Lamp Co .. 

The .M agazine of the Hour 

(Continued from preceding page) 
some of the electrons will attach them
selves to the grid as they swarm through 
it, but the actual result is a greater 
,flow of electrons to the plate. 

Now, if a signal is received on the grid( 
the potential of the grid rapidl'y alter
nates, because the current is alternating 
in nature. As it gets a positive charge( 
some of the electrons are attracted to 
it from the great mass which is passing 
through to the plate. 

At the next half of the cycle, the grid 
becomes negative, but the electrons arc 
not so easily thrown off from a cold metal 
and most of them remain attached to it . 
The next half cycle is positive again and 
more electrons are captured by the grid. 
The grid becomes more and mor~ negative 
the longer the signal lasts until it reaches 
the point of sat uration, At least , this is 
what would happen were it not for the 
high resistance grid leak which allows 
them to leak off back to the positi ve 
side of the filament battery. They can
not be thrown off from the cold grid as 
they are from the filament; consequently 
they must be supplied with some other 
means of escape when they accumulate to 
such a degree that they would clog the 
action of the tube. 

By carefully adjusting the resistance of 
this leak, the grid can hold only a certain 
number of electrons, and it is this adjust
ment of resistance which is so vital to the 
efficient operation of the tube. 

The more negative the grid becomes, 
the greater will be the reduction in the 
current flowing in the plate circuit, and 
therefore the greater the changes in the 
current flowing through the phones, which 
will cause a louder signal, for it is the 
change in this current which affects 
the phones and not the continuous cur
rent which flows through them. 

This shows, then, how the tube may be 
used as a detector and an amplifier at the 
same time, the detecting component being 
caused by the rectifying qualities and 
the amplifying being caused by the weak 
impulses on the grid, causing enormous 
changes in the plate current. 

This action of the grid is sometimes 
called the trigger action, as a variation of 
one volt on the grid will sometimes produce 
a hundred times as much change in the 
plate current, as would a change of-the 
same value in the plate voltage. When 
these tubes are used as amplifiers, the 
grid is kept at a negative potential at all 
times . 

Silver Contacts in New Socket 
One of t he unusual features of the No 

Loss lsolantite Socket is the extra large 
5-16 in. in diameter sterling silver con
tacts arranged so as to be self wiping. 
The contacts are fixed to heavy phosphor 
bronze springs insuring a firm , low
resistance connection at all times. The 
spring members are each made of two 
leaves and they are placed in the base 
in a way to minImize internal capacity. 
Permanent soldered connections are made 
to main phosphor bronze spring, at t he 
same time serving as a lug; or temporary 
connections may be made to nuts pro
vided for this purpose. 

The base of the socket .is produced 

I 
from Isolantite , which has been found 

_I _ to have very desirable properties for 
~ ........ __ a. __ =-~ .......... ----~~~ .. ~ .. ~ ...... ~~~~~~~~' radio use. 

New York City, N. Y. 

¥- T es ted a.nd Approved by RADIO AGE :(. 
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Don't Worry About that 
Antenna, Fans 

(Conti1wedfrom page 20.) 

you get louder results, more distant 
stations, more atmospheric disturbance 
and more interference from stations. 
Interference, he says, is the real limit 
on receiving distance. Except for inter
ference , there is no limit. So those 
fellows who listen for ~lars are not so 
crazy after all! If you want to astonish 
your friends, says the doctor, use a whale 
of a long antenna, or use a very sensitive, 
many-tube receiving set, or both, and 
pile up your records. But that is all 
you will accomplish, he adds. You will 
get only truly satisfactory reception 
during the exceptional occasions when 
interference is small. Antenna length 
is a compromise between loudness of 
signals and freedom from interference, 
a compromise between quantity and 
that perfection of quality that would 
be ideal. The hysteria over distance 
records is diminishing. 

Indoor antennas, said Dr. Dellinger, 
violate all the things he said about out
door antennas. They are not high or 
long and they are close to parts of build
ings. The best form is 50 or more feet 
of copper wire suspended on insulators 
just under the roof and extending through 
an insulating tube down into the room 
where the receiving set is used. It will 
work almost as well without the in
sulators. You can just hang the wire 
around the moulding of your room. In 
fact, you can COnnect your receiving 
set to the bed spring or to the "'ires in 
your piano, but the results wiII be less 
satisfactory. With a special plug you 
cim connect with the electric wiring of 
the house and use it for an antenna, if 
the wiring is of the open type. Electron 
tube sets work very well with indoor 
antennas because they are readily ad
justed to make up for the lack of strength 
of the smaller antennas. A crystal set 
does not give satisfactory results on a 
short or indoor antenna except for rela
tively near or exceptionally powerful 
broadcasting stations. 

The users of crystal sets no doubt 
will welcome the increased power to be 
used by se\'eral broadcasting stations: 
Indoor antennas work better in the 
upper than in the lower floors of a build
ing. The smaller and lower they are, 
the more sensitive must be the receiving 
set to make up for their weakness, but 
the more free they will be from inter
ference. 

The coil antenna, or loop, will operate 
only on sets particularly designed for it, 
says Dr. Dellinger. Its big advantage 
is that with it you can cut out a station 
you don't want to hear by turning the 
coil around a vertical axis. In this case, 
the directional effect is very marked. 
With such an antenna built into the 
cabinet of your receiving set, your an
tenna troubles have disappeared, but 
with such a small antenna you must 
use many tubes. 

After reading the rules and regulations 
(Tum to page 70) 

If it a FERBEND, it isn't a T R A'P 

c7Jie CJraffic CO~ 
if the AI 

He arranl!es in orderly fashion the maSS and Make every night silent night! Trap out the 
jumble of broadcasting stations that are seek- interference. Why pay $50.00 to $200.00 
ing entrance to your set, and brings 'ern in. extra for increased selectivity, when for $8:50 
One at a rime, so you can enjoy them! NeWT you Can get a genuine Ferbend Wave Trap 
reduces, but nearly always increases volume. which will absolutely cut out any interfering 
Add a Ferbend Wave Trap to your set and station, no malCfr how loud. how close &, or 
"police" your reception. Regulate the traffic! how troublesome. 

Guaranteed ::,ru.:;i:::.' Th~ ~~~~ 
"" ...... Trap It d",snN ~nd m.anubch."", COlD. 
Jlltlt by UI . aftrr "e~" of c.aM'II ".prrinltnc· 
h" • . h .. not c" be CONYHd ",kh Inutaoon •• 
N..Iiol\l ... rmbkd from ordinary P.~ The 
pricr It S'."'O. Shipment 1a ",ade- para. pou 
C. O . D ._ ph ... re .... cenn f'(K'air . If ~ou P"'"' 
fe-r . YO" c.n _nd c •• h In full wtah ordr, •• nd 
~C8'U~~:lP.cpUd. Clao.ad ..... 

Crystal 

,Ar .... )_ '_l: I .. • h" T_~ "b.L 
i h u )_. ,..ounl_ 0l.tou' m { ... 
&,.111"" Imllal._. 0,.4 ''''_&or , ... .1\.0 'n'"n,,,. ... ,~ "fUlnt'd _~ 
-'-ow T~,,-.1Id au r.~ 

wtll .... ork 400 to 1000 miles If mad. by IllY Pla.na. 
No tub .. or battenes. COilnight.ed plans $1.00: or 
furni shed FHEE with complete parts for bl1lldlnc set. 
including spoclol coil and panel cotreetl:9 drtlled far 
onl:9 $5. 00. S.tlsfactlon guaranteed or money re
fWlded. &Usned custom ors PV"lTWbere. Particulars 
free. LEON LAMBERT 
264 Kaufman Bldg. Wichita, Kaoaal 

RADIO AGE ON THE AIR 

With plenty of jazz and semi
classical offerings, at KYW Satur
day, Feb. 7, at midnight, and WE
BH, Tuesday, January, 27, from 9 
to 10 p. m. Tune inl 

'f. Tested a.nd Approved by RADIO AGE 'f. 
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Appz'ovqd-
by the Populdl'Sc;£>nce 
1tJ6ordtOl'ies. bljw(!ll 
Irnown set mdnufoctuz·
I!l'S tlnd 6'1 (!V(!Z'1j fan 

M AGNA7RONShavelongSinCe 
established the ms el v es in 

the field of vacuum tubes. Their 
remarkably uniform high qual
ity has received the endorsement 
of leading manufacturers, lab
oratories and engineers. Their 
excellent performance has won 
for MAGNATRONS the approval 
of a constantly increasing army 
of radio fans . 

The men entrusted with the re
search responsible for MAGNA
TRON excellence have devoted 
the last decade to vacuum tube 
work. They know good tubes. 
The entire or ganization knows 
how to build gslod tubes-and 
does. MAGNA TRONS in your 
set will convince you of this by 
the improved reception. 

Your dealer has rvlAGNATRON 
DC-I99 (laige base), the ~G
NATRON DC-201A., and the 
MAG:-iATRON DC-199 (minia
ture base.) 

CONNEWEV ElECTR(C lABORATORrES 
.J09 Fifth Avenue NE.W YOIUC CITY 

Speaking of Your Antenna! 

The Magazine of the Hottr 

"The Hidden Voice," A Radio 
Story 

(Continued from page 29) 
1\1rs. Stansbury started back in amaze· 

ment, almost dropping the infant. 
"I don't know what it means, Mrs. 

Stansbury," volunteered the minister, 
who knew the family very well. "It 
seems to come from his stomach ." 

"Oh, call a doctor, quick," pleaded 
the mother. 

"Help, help! Murder'" came from 
the abandoned carriage. 

"Ha, we'll get at the mystery now," 
said the policeman, as he began to fumble 
about among the pillows and around 
the body of the carriage. Presently 
he pulled out the drawer below and 
produced Jimmie's miniature receiving 
set. 

"Help! I'm being kidnapped,'" came 
through the scrolled front of the cabinet. 

"Radiol" cried the minister. 
"Yes, that's the baby's stomach," 

remarked the policeman, with a grin . 
"Let's investigate further." They went 
into the house. 

" \"hy, that's Jimmie's radio," said 
~lrs. Kinnie, much to the wonder and 
relief of her daughter, who sat hugging 
her rescued infant. 

"Is that so? Where is he?" inquired 
the policeman. 

The Mystery Solved 
The crowd dashed into the house and 

ran up to Jimmie's room. Without 
. ceremony they opened the door and ran 
in, only to find that young man convulsed 
in mirth-as much mirth as could be 
permitted when a pair of headphones are 
strapped around one's head. 

For, with an improvised crystal set, 
Jimmie had been listening with increas
ing enthusiasm and satisfaction to his 
friend's relentless call for help from the 
broadcasting station. It was more than 
Jimmie had expected along the line of 
co-operation. But now that it was forth
coming, he was gleeful over the phenome
nal success of his "idea. II 

On seeing the gathering, his smile 
quickly disappeared, but he soon came 
"back to earth" and rendered a satis
factory explanation of the hidden voice 
in the baby carriage. Needless to say, 

(Continued from preceding page) pr;tise for his radio ingenuity was whole-
of the National Board of Fire Under protection, but Dr. Dellinger was dis- hearted. 
writers, and those of the city building cussing only those used by average folks For an hour or more an eager discus
and electrical departments concerning exclusively for receiving. \\'hatever sion of the affair took place, in the house 
antennas, the average radio user would slight chance there may be of an an- and on the lawn, for the crowd that 
be too old to enjoy his hobby. It is tenna's coaxing lightning into the house gathered could not possibly be accom
necessary, in order to collect the insur- ,,'ill operate just as surely in the case modated indoors. Meanwhile the police
ance after your house burns, to find out of the telephone or light wires. An an- man called up his station and received 
what the Company wants in the way tenna will, of course, draw current from this message from the desk sergeant: 
of protection and install it, but the an electric light wire if it touches it, "We picked up a woman who acted 
radio doctor's words on this subject are and will deliver the juice into the bodY as if she was going crazy. She admitted 
encouraging. of the radio fan if said body is in contact she stole the child and abandoned him 

"Are antennas dangerous?" he asked. with said antenna. because he ~alked like a grown-up and 
Then he answered : "The lightning All this, from an expert who is an kept calling for help." 
hazard is practically nil. Only for out- expert, i" very satisfying to those who Meanwhile also, )'-lrs. Stansbury made' 
side antennas need lightning protection hesitate on the threshold of radio recrea- an important discovery and communi
be considered at all, and it is very simple." tion, held back by the antenna problem cated it to Jimmie. 

The article needed is, like men who as a western horse is restrained by a "Ed,,'ard must have chewed his zwie-
listen to the neighbor's loud speaker rope corral that he could step over easily. back all the time," she said; "for he has 
instead of buying a radio outfit, small All that needs to be added is that even cut two front teeth that were awful hard 
and cheap. It is called a "lightning the best antenna will not prevent inter- coming through." 
arrester:" It should be connected be- ference from the law of gravitation if, "Zwieback can't have all the credit," 
tween the antenna and the ground wire. in climbing a tree to attach the antenna Jimmie retorted. "This really is a case 
1\ transmitting antenna needs mOre the radio bug fails to watch his step. of radio teething'" 

:(. Tested and Approved by RADIO AGE :to 



RADIO AGE for February, 1925 

And Now We Have Radio 
Cross-Words! 

The .Magazine of the HOll' 71 

(Continued from page 16) 

"eclecticism" are positively not ex
hibited under this tent . 

Let's Go! 

NOW for the start . You will see that 
the squares form horizontal and 

vertical lines and that a number of black 
squares appear. The white squares each 
contain a letter and the black squares are 
used as periods with a full word between 
adjacent squares. This is the case either 
in a horizontal or vertical direction . The 
words run from left to right, or from top 
to bottom, starting at the left hand edge 
of the figure or from the top. The space 
between the black squares must contain 
a full word and each of the white squares 
must be filled. All squares are numbered 
horizontally and vertically . 

J ust as an example, I have worked out 
eight of the words in the upper right 
hand corner, and by the way, this con
tains the only unusual two words in the 
lot submitted to you. On examination, 
you will see that complete words are 
formed in both horizontal and vertical 
rows . Thus, the word "Loop" is hori
zontal word (10), the word "Earth" is 
horizontal (17), etc. Vertically, we ha\"e 
"Lab" as vertical (10), "Oral" as verti
cal (11), and so on. The horizontal and 
vertical words have letters in common 
so that the letter (R) forms a part of 
both "Earth" and "Oral." The letter 
(0 ) is a part of "Loop" and also of 
"Other." I have worked out the German 
trade name "Baha" and the slang word 
"Phan," thus clearing the puzzle of any 
strange words. 

Herewith you will discover the defini 
tions of the words that you are to 
use in working out the puzzle, and these 
definitions are arranged in two groups for 
the horizontal and vertical lines. When 
you have thought of a word that means 
the same as the definition, and contains 
just the number of letters as the 
numbered square, then mark the letters 
on the chart as shown in the example. 
Horizon tal word (1) contains four letters 
and the same is true of vertical word (1 ). 
Horizontal word (5) contains five letters 
and vertical word (6) has only two 
letters. 

In the list of horizontal words, horizon
tal (10) reads, "A form of aerial." This 
works out as "Loop." Vertical (10) is 
defined in the list as "Experimenter's 
workroom Abr." The full word is labora
tory, and the abbreviation is "Lab," 

. the latter occupying the three vertical 
white squares under (10) . Remember. 
The words extend from black square to 
black square, or from the outer edge to 
the following black square . Hop to it. 

Send in your solutions, and if they 
reach RADIO AGE by January 25, they 
will 'be published with the solution in the 
March issue. Other correct solutions will 
be published 'with new radio puzzles in 
future issues of RADIO AGE. 

( Turn to next pa,ge) 

Graph &bowing' ho w the 
rNte Ge .... .. '''e effec.: t ill tIlU 
~!odo l ~2 1;ltro<lyn. 
' ncre3.Se:J. as the ~treDJ:th 
of tbe recej"ed lignal 
decreast!B. 

r:-whyihe 71lTR7IlJJ:.ne Gets Distance 
on the JJ!.,ud Speaker! 

Ultradyne Kit 
Coasi.,.ta or one lo w l~ 
Twaiac Coil. OUf! low 
1.... Osci1lator Coil. 0 0. 

~~~/~w ~ .. Co~.f':: 
former. tbree tyPe " B '· 
Ultrarorm ers. fOUl 
matcbod Grid Conden
~rs . The t.'traformcra 
are Dew imtlro"'ed lone 
wuve frequency tram· 
formen. especblly de
aicnod by /( . E. Lacault. 
Consultinc Eotrineer o f 
this Company and in .. 
Tentor of the Lltrad)'lle. 
To pro ted the public. 
:\lr. l4t':auJt's DCrsooat 
rnonocram , e.OJ (ll.. E. 
L .l i. IIb<od on all 
genuine Ll.tr:::t. formus. 
Llt rl:Jorm~nIo a re gw\r .. 
Q.otft(i SO long a.s this 
liW n ma.i.n.s unbroken. 

Unlike other Super-radio receivers. the Ultra
dYne, with i~ exclusive use o f the "Modula
tion System" and special application of 
regeneration. is capable o f detecting and 
regeneratin s t he faintest signal. making it 
au dible on the loud spe. .. ker. 
The r egenerative effcct in t he Ult radyne in
creases as the strength of the sis nal decreases. 
until the signal becomes so weak that no 
amount of amplification will make it audible. 
A radical advance in radio engineering and the 
latest development of R . E . Lacault. E . E .• 
A. ~1. I. R . E .• Chief Engineer of this Com
pany and formerly R adio Research Engineer 
with the F rench Signa l Corps R esearch Labor
atories. 
You will m arvel at the unusual selectivit y, 
sensitiv it y and ranse of this new Model 1..-2 

U lt radyne. 

Write for desc rip tive c ircular. 

How To Build 
and Operate 

The Ultrodyne 
Model L-2 

Send for the 32 
page illustrated 
bookgiving 
latest au thentic 
information on 
drill ing. wiring, 
assembling and 
t u ni ng the:'vfode l 
L- 2 Ultradyne 
Receiver. 

SOc 

~~~TILTMI!~~nE 
PHENIX 

RADIO CORPORATION 
3-9 Brekman Street 

THE LONG DISTANCE TEST 

AMBASSADOR , 
Low Loss Products 

~ .. ~ 
g ~ 

Master Tuning Coil 
~:~~ Head Phones 

Low Loss Condenser 
B:~b ItT&d • • • ...."daTd nod;. 11.0<1-

UCUI that will increue the e fficj~ncY of ~y 
8(>t and a d d to the sa t isfa ctio n 01 th e t1eer. 
A m.hasttador Lo .. Lou P rod UCta have lODe 

, too. At All Good De"le .... 

~ 
been the ehoice o f partjcular fa ll '" See them 
~ompa.ra tbem. Rbd YoU ",111 c booee them 

:!~!oI~"J!~r:t: i:.~'"l:. ~ =- cOAbcA%~r1i.s~:tDr~,..:Atrs ~OMPANY 
I ~ _____________ ~_~_\_~_~_~_nw_ls_e~_~_s~_·_.~_~_h_'~_O_~ ____ ~ 

¥ 

Results of RADIO AGE'S long 
distance test from KYW on Jan
uary 3 are now being compiled and 
will be announced with the winners' 
names in the March issue of RADIO 
AGE. 

Tested anrf Appro1:cd by RADIO AGE 
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ELECIRICIT' 
AudlllJ'.Handy Book of Electricity,Price $4. 
AQukk s implified ready reference, ~ivinlrcom· 
pleteinstrllction and inside information. Handy 
to use. Easy to understand. For Engineers, 
Professional Electricians. Students and all In· 
terested in Electricity. A rellableauthorityand 
a bandy helper for every ~l .. ctrical worker. 

INfORMATION 
The 1040 pa.u and 2600 diallram. give ac
curate. up·ta-date and complrte information 
on-Rules and Laws. RADIO, Storage Batter· 
les. WIRING DIAGRAMS, Power and House 
Wiring. Automatic 'Phonp~. Auto Il!nition. 
Motor Troubles. ARM A TURE WINDING, 
Cable Splicing. Elevators and Cranes. Sign 
Flashers. Transformers, Pr"C"tical Mllnage. 
ment. Modem Applications-READY REFER· 
ENCEoneveryelectricalsubie<'t. Poc1t.rrSin, 
hand,.omely bound in flexihle Red LEATHER. 
Easy Terms. Shipped for Free Examination. 
No obligation to buy unless satISfied. ----------.. ---- -
lI

y " • • Aude,co,6sw.23 St,NewYork 
Please send me Audel's Hand y Bool< ot 

J . I !i:~~lC8~tE!!~f:}~lo:';: :r:~Je::~d i~~~ 
I • I ~t,J~ T ds,s, thea 51 Dloathl, oatil U IS 

Name ........................................ . . 
Address . . . ........ , ......... .... .......... .. , 
Occupation ........ ... . ... , ..... .... ... .... ' 
Employed by .. ......... , ... .. . . .. . .... . . 

Dept. 2T302 

b~1v True Micrometer Type 
VARIABLE CONDENSER 

There is no condenser made. nor is there any 
vernier attachment. knob. d ial or other Con
trivance for a variahle condenser which ,::ives 
one-twentieth the adjustment possible ... ith the 
BARRETT & PADEN Micrometer Con· 
denser . 
Stations which are jammed SO close to eaeh 
other on the dial of the usual condenser that 
it is impossible to separate them. are pulled 
apart twenty times the distance on Your 
d,al when you use a BARRETT & PADEN 
Micrometer Condenser. Use them. You'll 

see t~e~i:'rencel :gfgg[~8 } $6.00 ~ 
.00025 000007 
U Uour d~alt11' eannot 6UPplu "av . ttrder dired. 

BAARETT~ PADEN 
1314 5cdwich St., Chicago, III 

h.'erst Wr •• fDr our propOsttton. 

HEAR BANKS KENNEDY 
on RADIO AGE'S progam 

From KYW, Feb. 7, 
Beginning at midnight 

(Continued from pruedillg page) 

HORIZONTAL LI NES 
J. ~r&«Ditudo o f surface. 
5. A C!ondlletor made uy twi.stio&:. Dum!:>or of .m.alI wiros 

t~etheT . 
10. A form of arrin). J.. Carrlod by !to ship. 
16. An mtermedlA.te CC)Q.DoctiOD to a coiL 
17. To grouod . 

• 18. Doin« Dothing. 
22. German tr&dc mark for a m~kc of radio appuatWl. 
23. Abbrevia.t\on of diameter. 
24. Age or poriod. 
26. Girl", name. 
28. Fil'8t nama (ahbrflvintedl of the GOvernor of Illinou 
30. Srnnll Dcgntive pllruclc.s. 
3.. Dcht. 
3.~. Technical mAD CAbr. ). 
.10. PItch. 
39. Not out. 
41. Poteoti.1 CAbr.). 
4:1. Speakinc- appGrotua CAbr.). 
4.. Indefinite artldo. 
45. To consUme. 
47. Or~3.n 01 hf'larinl:. 
48. 'Vomon's busOODde. 
49. Sell. 
SO. Ow.iUlltl0n COMt&nt (Abc.). 
6J. On.-, of tho conllectio.Q8 OD • rec:leivOf CAbr.). 
53. Conjunlt!tion . 
SS. .~Ii .or (Abr.). 
56. ]'&t.en\ (Ab .. . J . 
67. Cover, 
59. AtmOSDhore.. 
61. Abov. (Profix) . 
64. Alt ...... tor CAbr.l. 
66. Chart. 
67. Move fD.5t. 
68. Pres..rJn: oollocl.iou. 
70. Tempel of mind (Mannod. 
73. DA-DIT-DIT-DAA. 
74. En.erf:Y. 
75. Bdt.bh ThormaJ unit <Ab ... ). 
77. The $1bj~t ot th i~ mng~u;in e. 
78. Abhrro ... iEltiun ftlr .i ng]o pOle, .. iNrlo throW' swiUb. 
7!!. A met.aJ AHoy. 
80. Eanb's 84t("lIt.,. 

VERTICAL LINES 
1. Contained in 11 ~tOro.p;o b a.ttt:'rY. 
2. Communlc.ation by JlNtZIp.Q "'.Vf'II'I. 
3. A well kaown reflex cireu.it. 
4 . Old . 
6. By. 
7. Datt.ery CAbr .). 
8. Lo .. potential (Abr.l. 

10. E:r.perimenter's work room (Abr.). 
11. rorblain..: to the mouth. 
12. Dlllotont. 
13 . A n.wt) of ton U30d lor a radio · 'Nut." 
19. Pnrt of tho verb "to btl ... 
21. Ampe ..... Volt... Ohros CAbr.>. 
U. A s t1b5taDee which CAanot be doeompoaoo by &D3" 

kn owu Dlethod. 
25. V)ctoriOUA Army A,,' mtOr. 
26. Unit of work, 
27. A wire for coJlectlng radio W&V08 . 
30. Ft'mrue , hcf'p. 
31. A bU~a el.1>~'vo. 
32. Prefix mClI.ninJ: eait . U~ m dry btlttM'Y eleotro(ytos. 
33. S"ace occupieu by me.gDctic forces. 
38. I)()filtlve ~lect.rodrt. 
40. N.va! ltadio StatIon Call Dumber. 
42. A hobby. 
43. &,,·crage. 
44.. To krow old. 
61.. SOllee between two NLrta. 
52. ,Moisture found in plan~ (Juice). 
M .. Immerse. 
57. Drinking ves~ol. 
68. Ill-. 
GO. AnnQ)'ing nOISe Il'l&d(lo hy tube eet which affect.! 

neU:bbol'"lht: aerUlls C~lang phrMe). 
61. To droop. 
G2. To Poh"ih ar "bine. 
63. Tho name of the lSt.AEe wbicb amPlifies At voice fre-

QuencY. 
69. Am ... r .. (Abr.). 
G.;. Puth. sJong. 
68. An (Ioniuet hard. 
69. A j::.,.eoul'I element \!Sod in testing spark DIWl:~. 
71. Defector (Abr.). 
72. Grcek lette r cont.SPontiiIUt to "E'·, 
73. A mecb:Lr'IIct\l Dart Used for Ri '\'I D.&' • reciDroo.tlnll 

mot'ton to anotber port. 
75. Dr ..... (Abr.>. 
76. ObJecuvtl oronoun. 

"Polyplugs" on Market 
The well.designed and popular priced 

"Polyplug," the product of the Po1ymet 
Manufactu ring Corporation, iO-74 La
fayette Street, New York City, has In
duced many manufacturers of Loud 
Speakers to furnish Phone Plugs with 
their units. As the Phone Plug is such 
an essential part of the Loud SIJeaker, 
it is only a matter of a short period when 
every Loud Speaker l1!anufacturer will 
include a Plug with his product. 

The Polymet :'Ilanufacturing Corpora
tion has also brought out two additional 
Radio Units, which have been enthu
siastically welcomed by manufacturers of 
Radio Sets.' This is a Rheostat called 
the "E· Z" Stat, and a Potentiometer 
called the "E·Z" Ometer. 

The popularity of these two units is 
due to the construction which helps the 
manufacturer of sets speed up his as
sembly production. These items remove 
all the fuss of adjustments because the 
adjustment is permanently fixed. 

'£. Tested a:nd Approved by RADIO AGE 'f. 
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To Each 
Purchaser 
~a 

World Battet'lJ 
A 24-Vol t· 'B" Storage Battef'YPositivelygiven 
FREE with each purchase of a WORLD' 'A" 
Stora!:e Battery. The WORLD Battery iB fa. 
mous for i ts gunrontced quality and service. Backed 
by year. of SuccessfUl Manufactureaod Tbousandsof 
Satill/ied Users. You save 60%. 1 

Prices That Save and Satisfy 
Auto flatteries RadIo Batterle. 

S-Voll. II PI.to $IZ.ZS 
8.Vol,J3P1ale 14. 25 ::~~n::~~::: :l:~g 

az·vo •. 7Plate 17.00 6 · Volt.140Amn. 16.00 

. SAA':r"!!,!t~:'~t.?'" ~G.t~~Uf !~rc:;:;,.~. 
2-Yr. Cuarantee Bond in Writinc 
With Each World Storage Battery 

;::;~3~u~:=~~e~~1!.p:rrtflr;;tp,"'he:ttl8~ay.~~~~.::~ 
=;::~~Lvl: y~~'X~roe~:o~J~~,;~~~!W ... ::ttOrr,AY~ 

WORLD BATTERY COMPANY 
nag So. Wabash Ave. Dept. 3e, CH.CAGO, ILL. 

r.t;:~. t!!i~;;~"~~r:!~~~~r:r~r:r 2m f~:i1D~~:;;rt!l~l,J 
~u~;~~~dtta;~l~~r rt~~; :!-~:d ~~'!a~~~~:!~ ~~ 
end 1."1Isre. T"ke advut"K'Q of U1ts rcmarkllbl.lDtro(hlttory 
,fftl~/"OW. (1'0 t h~tI wh0J!refP.l' It , we will p~nd }';J\fjf. • 
~. ~::rl;~I.f1pD:n::'ll~:t!I~~IL~d.~ottbe" · t.. 

GIVEN ~ 
FREE 

To la traduce 
thle ne.. al" d 
~&~r~~ro ~:~1~ 
Batter" to tbe 
Public:. 

, ih, ':QAVcE" 
·R.~SJS.'(~N(E _CO~PLED 

AMPLLFIER. KIT I 

-'1 \. 

For tllo~e who 1!iuild their own, 
and insist on Quality amplifica.
tion. there'9 nothing to ellUai 
Resistance Coupling. The 

DAVE~ AMPLIFIER 
lOT 

COmes with full instructions for 
assemhly. Easy to build-effi
elent in nperation. (Without 
sO<"kets "nd conrlensers'. 

Supplicd in e ither S or , 
stages. Sold Everywhere. 
Ask your de"l~r for the "RE
SISTOR MANUAL." It's full 
of information on Resistance 
Coupling. Price 25c. 

DAVE~ RADIO CORP. 
.. Resistor SpedaIists" 

Newark, New Jersey 
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* Whether you pIan to build or 
to buy a receiving set. it will pay 

r.0u to know something about the 
'insides" of radio. Thi.~ booklet 

gives you the "inside dope" on some 
of the recent inventions embodying 
the latest ideas of radio engineers. 
In this bulletin is full information 
about the 

Premier 
"HEGEHOG" 

Audio 
Transformer 
Ratio. 1 to 3. 1 to 4, 

.nd 1 to S. $3.50 
Ratio 1 to 10, $4.50 

Thi.. ligbt wei.a:bt sudio t.raJlalormer II.., eam.d a 
pla.ce in the very f,ont rank: (or ita r~DlJLI"kable 
volume. and Dure. D.aturlll tone. It is 100% "elf 
ehiclded ILgainst fotclgD DOises. 
I~ amnlleiLe is 8 8urpree to .~et}·ODe. It cuta tbe 

~e ~~1!i;':J~~!:~ arndi~oib~::r:df3 ~!swYi 
ideal lor G68t and eomp"ct "iring. 
Free Hook Up Diagrams also sent on re
quest; all popular types. Address. 

,pr,mi,r £t,rlrit CO, 
3803 Ravenswood Ave., Chicago 

No more guessing and unCertainty aa to 
your tube filarnent voltage. AMPERrIE 
InsIde your set,one for each tube.autornatl
cally gives just the right current to bring 
the most out of every tube. Sirnplifiea wlr· 
ing and oPeration. Jncreases set compact
ness. Lengthens tube life. Tested. proved 
and adopted by rnore than 50 set rnanufac
turers. The set you buy or build will not be 
up-to·the-minute In effectlvenesswlthout It. 

:f. $1.10 Everywhere 
RADlALL COMPANY 

Dept.R.A.-350 Franklin Street. New York 

MARVELOUS NEW 
AUDlO TRANSFORMER 

adds 0. mw..i.:::a.lqualitl" to an76etfar 
beyond anythin.g yOU ner beard 
befote. 

KARAS HARMONIK 
Amplifies low. middJe and high 
tOneE----S11 to tbe asm6 hie- ",oluma, 
th", eUminauDC distnrtioD. Brina 
out the "itl\ hllnnonir-.s and Over . 
fOnl'!8 of IDU5ie. Price $7~OO. Write 

Write for 

FREE 

Jms Eloeme Co.. D.p" 57·99 4042 N. Rockw.1l SI.. Chiaro 

A Unit for Measuring 
Capacity 

(Continued from page 19) 

X, as was ;hown in the foregoing ex
ample of impedance. or as follows: 

Coil X = 100 Ohms. 
Dial reading 42 -
Coil Y = .5Sx100 or 58 Ohms, or 
Coil X = 50 Ohms. 
Dial Reading 42 + 
Coil Y = 1.-l2x.SO or 71 Ohms. 

To :\Ieasure CapaCity 

Connect a known capacity to terminals 
Xl and X2. Say .001 microfarad. then 
connect the unknown capacity to ter
minals Y1 and 1'2, moving the pointer 
until the silent period is found. If this 
should fall on 50-, then the capacity 
of Y will be 

Condenser X = .001 ~l F 
Dial reading 50 -
Capacity Y = .SOx.OOl 1\1 F or .0005 

:\1 F Or 

Condenser X = .001 ~l F 
Dial reading SO + 
Capacity Y = l.Sx.OOl M F or .0018 

1\1 F. 
~lany other forms of measurement 

can be made on this instrument when a 
known quantity is connected across 
terminals Xl and X2 using the formulae. 
"Y" = Dial reading X "X" 

Remembering that readings from the 
" - " side of the scale will always be in 
the form of a decimal or hundredth 
part of " X " and that "Y" is always less 
than " X," thus "Y" = Dial reading 
X " X " while the readings from the 
"+" side of the scale will always be 
1 + Dial reading or one and a decimal 
or hundredth times "X." Thus "Y" 
= "X" + dial reading X " X " and "Y" 
will always be greater than X. 

Jack Nelson Will Get a 
Laugh Here 

(Continued from page 32) 

sary that you confine your votes to con
testants whose names appear in this list. 
Possibly your favorite is awaiting your 
votes to boost him to a position in the 
first division. Such apparently was the 
case with Art Linick, whose name did 
not appear on this page of our preceding 
issues. 

RADIO AGE has definitely decided on 
a unique shield as an award for the final 
victor of this contest. Who are you going 
to help win this token of popular favor? 

\Vhile some of the contestants seem 
to hold their positions through "a ·steady 
stream 'of votes each month, still a careful 
count of the ballots shows that each 
month indicates a wave of popular favor 
for some indiviaual who gathers more 
votes than any other through that period. 

By way of creating greater interest in 
this contest, a year's free subscription to 
RADIO AGE will be given to the first 
three readers \\·hose ballots name the 
candidate receiving the greatest number 
of votes during the period from January 
16 to February 15 . So get busy and send 
in your ballots. 

:(. Tp. .• terl and Approved by RADIO AGE ¥o 

The ilIaga::;ille of the lIour i 3 

I TRY US! I 
RADIO DEALERS! 

We are exclusive 
Radio Jobbers 
and DO NOT 
RETAIL. 
Howard - Crosley 
Liberty-Day-Fan 

Dynergy 
Receiving Sets 

Complete line of parts. 
We Sell to Dealers Only. 

Write for Catalog. 

TA Y SALES CO. 
6 N. Franklin St.. Chicago 

Precise 
Multiformer 

* 
Price $20.00 

For the McLaughlin single control 
Super-Het receiving set as described 
in Q. S. T. and Radio. 

The sensation of every Radio show. 
Instruction Book 51.00. All EUNP
ean stations were received on this set. 

Inductance Coils 
PER SET 

Cotton $8.50 Silk $10.00 

PRECISE MFG. CORP. 
The BARSOOK CO. 

Western Represe ntatives 

53 W. Jackson Blvd. Chicago, III. 

THE RADIO AGE 
ANNUAL 

for 1925 

With 120 pages of hookups, 
"How to do it" articles, be
ginners' and experimenters' sec
tion, and sixteen full pages of 
blueprint hookups in color. 

NOW READY-AT O~ DOL
LAR A COpy 
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KDKA 
KDPM 
KDPT 
KDYL 
KDYM 
KDYQ 
KDZB 
KDZE 
KDZI 
KDZR 
KFAD 
KFAE 
KFAF 
KFAJ 
KFAR 
KFAU 
KFAW 
KFAY 
KFBB 
KFBC 
KFBE 
KFBG 
KFBK 
KFBL 
KFBS 
KFBU 
KFCB 
KFCC 
KFCF 
KFCL 
KFCP 
KFCV 
KFCZ 
KFDD 
KFDH 
KFDJ 
KFDM 
KFDX 
KFDY 
KFDZ 
KF£C 
KF£K 
KFEL 
KFEQ 
KFER 
KFEY 
KFFP 
KFFR 
KFl'V 
KFFY 
KFGB 
KFGC 
KFGD 
KFGH 
KFGO 
KFGX 
KFGZ 
KFHA 
KFHH 
KFHJ 
KFHL 
KFHR 
KFI 
KFIF 
KFIO 

~~18 
KFIX 
KFIZ 
KFJB 
KFJF 
KFJI 
KFJK 
KFJL 
J(FJM 
"KFJR 
KFJX 
KFJY 
KFJZ 
KFKA 
KFKB 

~~8 
KFKV 
KFKX 
KFKZ 
KFLA 
KFLB 
KFLD 
KFLE'. 
KFLQ 
KFLR 
KFLU 
KFLV 
KFLX 
KFLZ 
KFMB 
KFMQ 
KFMR 
KFMT 
KFMW 
KFMX 
KFNF 
KFNG 
KFNJ 
KFNL 
KFNV 
KFNY 
KFNZ 
KFOA 
KFOC 
KFOD 
KFOJ 
KFOL 
KFON 
KFOO 
KFOP 
KFOR 
KFOT 
KFOU 
KFOX 
KFOY 
KFOZ 
KFPB 
KFPG 
KFPH 
KFPL 
KFI'M 
KFPN 
KFPO 
KFPP 
KFPR 
KFPT 
KFPV 
KFPW 
KFPX 
Kf'PY 
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Corrected List of Broadcasting Stations 
W ... tinKbouoo Electri. tI: :'>lIe. Co .. . •. .. .. .. .. . ..... .. .. Ea.t Pitt.oburcb 
W.,.tinKbo ... n Electric tI: !lIfc. Co . . .. . . .. • .. . •......•..•. Clovoloud. Obio 

~!.'t:::~i~~~l. ~:: : : : : : : : : : : : : : : : : : : : : : : : : : : : 8~i'ti.~C~~·. 'ba~~ 
Savoy Theatre . • • • . •• . • •.• . ••. • • • .•. • . . • . •• • • • • • . . , . . . Ban Dielto. Calif. 
OrecoD. Institute 0' Tec:hnoloa . .. . . . ... . . • .. • .• • • ... ... PortlaDd. Ore&. 

ii;f~~~t:1:::';' ~ ~~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ : ~ ~ ~~ ~ ~ ~;g~g:~~~ 
~~~&"e~':i tJ:b"~D«?:': : '::. ': .. ::::: ..... '::::.'. '::.'. '::p.::i'.::~~: 
tr~\~:~ty~foc!i:;::.~i~~: : ::.'::::::::::::.':: ,"::::: :,': :Co~id:~: ~l~: 
Studio Li .. btiDll: SeMco Co. to. K . Ob. o} . ..... ..... .. . Hollywood. Calif. 
Boise High SCbool. . ..... . ... . ........ .. . . . ....... .. .... · . Bo;' • . Idabo 

~u:u,.~Rar.~DS~~!: .~~f.~r~~ : ::::::::::::::: :::: : :: : ~~if.<i~::..d~o':!: 
::~~1~~W:: :~:.: :::.: .: .:.: .: .: .::::.:.::::.:.:.:.:· .. :.:.:.:.:: .. :.:.:~' i.~~£~:g:ill: 
Finlt PrMby~rian Cbwcb . • . . .•...••.•••.•.•. .. ••.••. . Tacoma. Wuh. 

t!:~;~~~ .~.' : : ~ : : : ~: :: :: . ~: ::::::::: ::::: :::: :~~E~~:::=:' ~~~: 
TriWdAd OM tI: Eleetrlo Supply Co. a .. d Cbronicl. N .... . . .. . TriWdad. Colo. 
'IDe Catbedral • . .• .• •. • • . •• .••• • • • ••• . .• . .•.. .•....• •. . • I.aramie. " · yo. 

~~rl)~ff~.~.7:.:t~·~t/)/:/·<)··)/.:::.:::·:.··:/~~i.~:@ 
Fred l\bbatley . Jr ... .. . . . . .. .. . . . .. ............ ...... . Hou..,ton. Texas 

~1.~icf:i~r~.':b~~~~~ : : : : : '. : '. : : : '. : : : : : : : : : : : '. : : : : : : '. ~=:. r,,~,;; 

ffg~i~fi~~l~~~~~~~ :: ~ ~:: ~ ~~.~.~:: ~ ~ :~:::: ~ ~~ ~:: ~: :::: ~:: ~~~~~~~~~ 
Soutb Dakota Stato CoHeee .. .. ..................... . Brookio .... S. Dak. 

t~!{~~~~::.:::.:::::::.::::::··::::::::::::::::::::::::::::::::::::::::A~~ii~:~i~~ 
J . L. Scroain .. ........ .. ..... ............. . ... .......... . . Oak . N ebr. 
Auto Electric Service Co . .....•..•..•. .•.. .....•. , •.• • Fort lJodi:e. Iowa 
Buuker Bill & Sulliv~D Mininit ADd CODcentratiQit Co ... , ..•. ICelJoat. Idabo 
Fintt BaPtL"t Cburch .. . . . . . .. .. . . . . ...... . .. . .. ... ....... . ~foberlY. :Mo. 
Nevada State Jour-naJ. (Jim Kidd .... .. ... .. .. . . . . ... . .... .. SuaTl, •• Nev. 

~:'~:!r ~~bi~~~'i::R~~ :: :: ::::: :::::::::: : ~.i;;5~~· :~~ 
Loui3ians State Unlversity ... ..............••...•.. • . • Baton Rouce. La. 
CbickMba Radio tI: Electrio Co .. .... . .... ............. CbickMb" . Okla. 
Leland Stanford Univenity . • . • • ........ •.... . StaAlord UDi"enUty. C a lif. 

~iT~7 P~::~:ri~oCb·~~b·. ·.·. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· ..... ••.... .••. ...••. .•.. J!~::: J.;::. 
Erum&DueJ .Mwionarv Collep . .... . .. .. ' ....•... , . . Bernen Sp~. !'ficb. 
Weste rn Stat43 Collece of Colorado ....• .. _ .....• ... . .... . GullIlUon. Colo. 
AJDbro.-Je A . !,lcCue .. . .. . . . .. .... . .. . ...... . . .. . ...... N eab Bay, v,,·aab . 

~:~n ~O~~ : :::::.-::.-: :::::::.-:::: :::::.-:: .-::: : ~-:n.~~:I~~· ~:~~ 
Star Electrio &. Radia Co .. ........................ . ..... . Mea.ttle. W&II!b. 

~~D.~~nAP~~~·h!i:·i~tii~~: '-:::: '- :: '- ":: '-:.''':'-:: :.' :~o=~:-Sb~ea!~ 
Nortb Cootral lIi .. b SCbool. .. ................ ......... . SpoklWo. Wasb. 
Firat hfetbodUt Cburcb ... . . .... . .. .. ..... . ..... . .. . .. . Ys kima, W.a..1b. 
.A.l.aJ.ka Electric Light 6: Power Co •. . ' .. , .. .. . .. ..... ..•. . Juneau • .AWka 
Reora:anizoo Churcb of Jm1.l3 Cbmt of La tter Day Saints . I ndependence, !\10. 
DailY Commoo .. oaItb and Oscar A . Huelsmao .. .. , .. ' . . . . Fon Du Lac. Wio . 
~farsball EIKtrical Co .. ...... . . .. ... . . .. .. ..... ... .. h l a.f'.!Ih&lltown. Iow& 
National Radio hfa.nufacturitll' Co .. ... ... ... . . .. ... . O klO-homa City. Okla. 
Liberty Tb .... tr. (E . E . Marsb) .. . . ... ....... ............. . A.. toria. Ore .. . 
Delano Ilarlio aDd EI('ctrio Co .•.. .• .•. . .•..•.. '" ...• .•. B rid ow, Okla. 
RardsacC .r.fnD.ufacturiOll' Co . .....•... .••.. .•...••••.•.•. Ottumwa, Iown 
Uoiveroity of Nortb Dako~ . ............ ... . .. . . G" ... d For ..... N. Oak. 
AAbley C. DixoD. & Boo ••.. . • .•••.••••• .•.• •• • Ste,-eD."I viUe. hlollt . (oear) 
Iowa St.a.te Teacber ' , ColleIt8 .. ......•.••... .. . .. •. .. .. Cedar Fall,. Iowa 

f=alJa~~18~~d: .Ot;~ ·b~~d;.;d 'a'~ 't~~l iih 'C';'~drY .~~~ ~o~' i::: 
Colorado State Te.."-Cbers Colle.ll'.:e . .. ....... . ...... • . • .•.• • . Gree-Iey. Colo. 
Brinkley-Jooes BWPitaJ .A.so!oriJ.tioo .. . .. . .. . • •• • •••• • •• • • ~liHord. Kans. 
ConWAY R!ldio Laboratories (Ben H . Woodrull ) • •. •.• • •• • .. • . Coawa¥. A rk. 
The Uai\'ersity of K &DJIa.. ... . . .. . . . .... . . ....... . .... LawreJ1~e, Kans. 
F . F . Gray . • ..• _ . ... .... .. ... . .. ... . ....••..•..•. • ••..• . Butt e. 1\[ont. 
Westincbolbe ElleetriO & 1\faDufacturinK Co .. ... .. . . ... .. .. B a.. .. ti~. Nebr. 
N~our BrO!'! . Radio Co .. . ....... .. ... .. . . . _ •• • Colorado SDtiDg3. Colo. 
Abner R. Wilbon .... ........... .. . . .. ....• ... .• ..•... .. . Butt., "'foDt . 
SigDa) Electric !\[aoufacturiac Co . . •.. . •.• .• • •.. • ..... !\ten.ominee. 1\ ( ich. 
Paul E. Greenlaw •• . • •. ...•..••. • ...• . ..•••••••• ••• •• • Franlli.nton, La. 
NatioDal Edueation.a.l SCOTViCfl ••• •••• .••••• • . ••• ••• •• • • ••• • Deover, Colo. 
Bizull Radio Shop .... . ..... .. ... ... . ... ..... .. . .. .. ... Little Rook. Ark. 
Unh"~rsi ty of New .MeDeo . ... . . . •... .. •. . • . .. AlbuQuerQue • .New 1\[e:deo 
nio Grande Radio Supnb' l1ou.lIe . •• •••...•.•..• • • ••• . • • Sa.n. Benito. T~EM 
Rev. A. T . Frykman ..... .. .......... . .. ...... .... .... ... Roekford. III . 
Goor,.. Roy Ciollltb ............. .. .... . ....... . .. .. ... . Galvestoo . Tn. 
Atbntie Automobile Co .. . .. . . .. ........ . . . . .. . . ... . .. . . .. Atlantie. la . 
Chri"lti..a.n Churcbes • • • , .. .. ...... .. .... . ... . . . . .. . -• • , .. Little Rock. Ark . 
University of ArkAn.,." . • .•••••• • • ••.••••.• • • ••••••• . • Fayetteville. Arlc. 
1\forniDtPide Coil_e . .. ........................ ...... . . Sious CitY. Io wa 
Dr. GeOrP W. YOWl.K . . •.. •. •.• . •. ... . • • . ..•.• • • . • . • Millnlea Poli.3. !\tiDD. 
hi. G . Sllte ren . • . . . • • •. ••••. • •. 6 •• • •• • • ••• • • • • •• ••• • • J(ou5tbtoD. "'( ieh. 
Carleton ColleP . . . • " .. ......... '" •• . •.•.• .. ••• • . • ,. Northfield. 1\.finn. 
HeD'" Fi.ld Seed Co .. ...................... .. ....... BII.nan<loab. Iowa 
Wooteo'$ Radio Shop . . .. . •. . .. . •.. ...• . . •. . •• .•. •• •. . Coldwater, f\(iu. 
Ceot ral !\(o. St:t.te T6&Chers COlleC'ti ••••••••• • • •• • • •• • •• • W arreD."I burit . 10. 
Redio BroadeMt A. ... ·D . . . . ............... . .. ... .. . .. P ..... Robles. Calif. 
L . A . Drak. Batte.,. ODd Rodio Supply Shop . . . . . • •..• .• . SaDta & ''' . Calif. 
Mont.&Da PhoDograpb Co . . ....•..•..•.. . . • •..•. • . . •. . . Helena. ~fontana 

~b~~R~~~~':::-8~;~ "::"::'-:::"'-:'-:'-'-'-:'- '-'-'-'-'- '-'- .- ~~r.J~d::~~~: 
First Chrutia.n Cbureb . ................ . ........ .. _ •. • • Wh ittier. Calif. 
IUldio Shop . .. . .. . .. ... .. ..... ..... . .. .. .. ... . .... .... . WIilla ... ldaho 
~(obe r(y High & b ool Radio Clu b . .....•.• .••. . • ,t •• ••• • !\[oberb . ~fwouri 
~e III. SCbalb ... b .. .. . . ..... ....... .. ....... .. . . ..... 111 .. 00"0. 10 .. . 
E ohopboDO Radio Shop ... ... '.' ........ . ..... . .. .... Loog Beaob. Calif. 

~\::!rD~~~~t3 &~~~~~~ ~ ' ................... ........ ·:. ·. ·:::. ·: .~~f~khfi~Ir· ~~ 
D.vid City T iro &: !:lectric Co .. . .... .. .. .. ... . .. .. David Cit::v. Nebraska 
Coli . ... Hill Redio Club ... . ..... ... ....... . .. : .... . ... Wicbita. Ka.nsu 
Hommel Mflt. Co ... . . ........... .. . .... ... .. . .. . ... . . Richmond. Calif. 
Board of Education, Teeb..o.ieal Hiah SCbool .• • .•• • ••• • • • Omaha. Sebl"Mu 
Be&COD Radio Service . . . . .. ........ . .... . ... . .. ... . .. .. . St. Paw • .:\tinn. 
Leon Hudson n.a! E state Co .. ...... ..... . . . . ...... . . _ . Fort Smith, Ark. 

~~~~~ !':d'Ot:~~~ -. : :'. ::'.:::: .. ~: ~: ::::::::::: :~ Lo:s' ~~~\::'. ~~: 
Harold Cb .... Malla.odo: •. ........ . . . .... . •. . •. . .. . &It Lake City. Utah 
C. C. S ...... r .... .. .. . ...................... ..... . .. .... DubliD. Te""" 

~J:£t:~:~;~~g~: :::::::. :: ::::: :::: :: : : ::.:::.~~~~i::1r~~~!: 
G. &: G. Radio« Electrio Shop .. .... .... .. .. . . ..... OlYmpia. W"'~D 

~"" A..o:olTo~o~~~~t.~. ~~~~.:::: ::: : : : :: : ::: : : :& It' ~k!DIl:~;·. ~~ 
Hein .. tI: Kohlmoo.o. lao. • ... .. .. . •. .. . ... .•...• •• . s..., Fr&nc!.oco. Calif. 
8t. Jobll&!>1. E. Cbureb ....... ....... . ... ... ....... . .. . Cartarvill •• Mo. 
. ' i .. t Proeb"wr1a.D Cbureb . . .. ................. ... . . .. PiDe Bluff. Ark. 

BymollS Inv ... tmcnt Co .. ...... .... ... ...... ..... .. .... .. Spokan •• Wa.oh. 

326 
270 
244 
360 
280 
360 
240 
270 
360 
261 
360 
330 
278 
360 
280 
210 
280 
283 
360 
278 
242 
360 
283 
224 
280 
283 
238 
248 
256 
236 
360 
360 
258 
252 
368 
360 
306 
360 
360 
231 
248 
261 
254 
268 
231 
360 
266 
226 
280 
275 
224 
254 
248 
273 
226 
250 
286 
252 
261 
360 
240 
283 
463 
248 
252 
242 
226 
240 
273 
248 
252 
252 
233 
242 
280 
258 
280 
246 
254 
273 
286 
250 
275 
283 
341 
234 
283 
248 
234 
268 
261 
254 
236 
229 
240 
273 
254 
263 
261 
231 
266 
283 
266 
254 
234 
240 
234 
261 
231 
455 
236 
224 
246 
234 
234 
261 
240 
226 
231 
254 
248 
226 
233 
224 
238 
242 
242 
242 
242 
231 
236 
231 
268 
236 
268 
242 
283 

KFQA 
KFQB 

~~gg 
KFQE 
KFQG 
KFQH 
KFQK 
KFQL 
KFQM 
KFQN 
KFQO 
KFQP 
KFQR 
KFQT 
KFQU 
KF8V 
KF W 
KF8X 
KF Y 
KFQZ 
KFRI 
KFRJ 
KFRM 
KF'RN 
KFRO 
KFRX 
KFRY 
KFRZ 
KFUL 
KFUM 
KFUO 
KFRW 
KFSG 
KFSY 
KCB 
KGG 
KGO 
KGU 
KGW 
KGY 
KHJ 
KHQ 
KJQ 
KJR 
KLS 
KLX 
KLZ 
KMl 
KMO 
KNT 
KNX 
KOB 
KOP 
KPO 
KQP 
KQV 
KQW 
KRE 
KSAC 
KSD 
KTW 
KUO 
KWG 
KWH 
KYQ 
KYW 
KZM 
WAAB 
WAAC 
WAAD 
WAAF 
wAAM 
WAAN 
WAAW 
WASB 
WABD 
WABH 
WABI 
WABL 
WABM 
WABN 
WABO 
WABP 
WABQ 
WABR 
WABU 
WABW 
WABX 
WABY 
WABZ 
WAHG 
WBAA 
WBAH 
WBAN 
WBAO 
WBAP 
WBAV 
WBAX 
WBAY 
WBBD 
WBBG 
WBBK 
WBBL 
WBBM 
WBBN 
WB8P 
WBBR 
WBBS 
WBBU 
WBBV 
WBBX 
WBBY 
WBBZ 
WBGA 
WBCN 
WBL 
WBR 
W8S 
WBT 
WBZ 
WCAD 
WCAE'. 
WCAG 
WCAH 
WCAJ 
WCAK 
WCAL 
wCAO 
WCAP 
WCAR 
WCAS 
WCAT 
WCAU 
WCAV 
WCAX 
WCAZ 

Tho Principia . .. .. .. ......... . . ..... .. .. .. . . . . ... .. ... . St. 1.01110. Mo. 
Tb. SaaTCb1i1:bt Publbbinc Co .. ....... ............. .. . . Fo~ Wonb. T.s. 
Kidd Brotb.~ Redio Sbop . ... ... . . . .. ..... ....... . .. . . .. . .. TaU. Calif. 
Cbovio Supply Co .. . .... .. ... . . .... .... ... ......... . Anchorago. Alaaka 
Dick.",oD·B."", Radio Laboratori .. . ...... ... . . . Colorado Sprinp. Colo. 
SoutberD Calif. IUldio """·D . . . ... .. ... . .. .. .. . ... .. .. Lee Ancel ... Calif. 
Radio Service Co .. . . ............ .. . . ..... . . . ...... . Burliw<ame.CaLif. 
Democrat J...e.der . ••.•. . . . . . •. . •••..•• • • • • • • • ••••••• • ••• • F.ayetu. Mo. 
Oklabo .... Fr .. Stat. Fait ;USD .. ... .... .. . ... . .. .... . . . M""kolt'" Okla. 
TeJ.a.! H.ighway Bulletin .. . . .. . ... ....... .. .. ..... .. ..... . .. AuatiD. Tu. 
Third Baptiot Church .... ... . . . .. . . . . ...... . .. . . " . ..... . PortlaDd. 0 .... 

~( .. t ~:n.S1~~. ·.·. ·. ·.·. · .. : ........... ':.'. ':.'. ':. ':. ':: .. ::: ....... ·:::.i!=·gity~: 
Walter LaFay.tt. EWS .. ... .. .... ........... .. .. OklahOIDA City. Okla. 
Texas National Gu...rd . .• •• • • • •••.•••• . •• . • • .. • . : . • •• . . . Denison. Tezaa 
W . Rikor . . . . . . .. .. .... .. ... ... . . . ... . . .. ..... . .. .... . HolYCiI.Y. Calif. 
Om&ha Oralio ExcbaDCe (Portablo>. .. ... .. .. . .. . . .. ... . .. . Omah&, N.br. 
C. F . Kni.rim . .. ... ........... . .. .... ..... .. .. ..... North BODd. Wasb . 
Alfred 1\( . Hubbard ... .. .... .... . . .... ... ............. . Seattlo. Waab. 
Farmel"3 State Ba.Ilk. . .•• • •• • .• . .••.••.• • . . . ••• .•. • •••• · . • . Belden, Neb. 
Taft Radio <-0 .. • . ' • • . ••. , . . .. . . . . .. . .. .. ... ... ... . .. . HollyWood. Calif. 
The R e ynolru. Radio Co. lac. Pon.&ble SL:ltioQ . . . •• ••.•••. • • • D~ver. Col. 
CUJ' SimmoOJll.Jr . .... ... .......... . .. .. ... . . . .... .. .... .. . Conwa.7. Ark. 
Ja ...... F. BolaDd . .. . .. ..... .. . ......... . . .. . ..... .... . Fon Sill. OkiL 
!lot . L!t.urence Short .. . ...... . ..... ... ... . . .. .. . . . ... . . . . .. .1Ianford.. Calif. 
Cur-tio PrilltinK Co . . ......... . .............. .. ... .... . Ft. Worth. Te>:. 
J. OoroOD K1o""'ard . .... .... . .. .. ................... . Pull ........ Wuh. 
Tbe !'.faico Colleit8 of Agric:ulture ......... . .......... . Stat.e Collece. N. 1\.f . 
The Electric S.cr.oP . . . . ...... . .. .... .. . ..... ............ . . Hart.inzton. Neb. 
ThomM Gomno &: BrOl!'J .. .. . . . ... . . .. ............... . . .. . Galveston. TeL 
W . D. CorleY • •.•• •• • . " ••• . • ••. , . . , •... • •••..••. Colorado Sprin~. Colo. 
Coo cordia Semin.atY . .... . .... . . ............ ... .. ... .... St. I..ouis. Mo. 
Uni t<od ChUTCbed of OlYmpia . ..... ... ... .... ........ ... . Olympia. W ... b. 
Angelus TemPlo .......... .. ............... . . . . ..... . Lao M .. ol ... Calif. 
The ' ''an BlJt.ricoo Co . .• . . . ..• •.... . . . ..... ..... ~ •. .•• . •.. B~ItlD& • .r.toct.. 
Tn.coma Daily J.editDr . . . . ......... . . .. .. ... . ... ... . . . . . . .. Tacoma . Wa.sh. 
Ballock & Watson .Re.d.io Service . . •• • • •• • • • • ••• • •. • • . •• . Portland. Oreit. 

~(":J:X f.L':('j~Dc;,°· .. ::::: .. :: :::: : : ::: :ii.;.;.;.~i;,.· ih;';.ii.~~~ i:~ 
Portland hforllil:lz OrelrOnian . .. .. " .• • ..• . •• • • . • .. .• ••• • • Portland, Orec. 
St. Manin. Coli .... (Reb. Sebastian Rutb) ........... ..... . . .. Lacy. W ... b . 
Tim~-!\Iirror CO .. .. .. . .. .... . .. .. . .. . . ...... . .. . ... :L06 Anceles. Calif. 
I..o~ Wasmer . .......... .... ........................ ... . Seattle. Wasb. 

~;,~ .. <:'°,u~di'; '&r~~~ .~:: .. : :::::::::::::::::::: .. :::~'&..~:: ~~~: 
W a.l'Iler Brothers Radio Supplies Co . . .. . . ......... . . ... . .. Oakland. Calit. 
Tribuno Publiobio .. Co . . .. . , . .... , ................. .. .. .. Oaklaod. Calif. 
Reynold.! Radio Co ... ••. • .. • •.•. . . .. .. .. .. . ...•.. . . . . •• . Denver, Colo. 
Ba.n JoaQ.uin Li«bt &: Power Corp .•• •. . ••.••..•••• . • ••• . ••.•• Fresno. Calif. 
I..ove Electric Co . . ..... . .. '" . . .. .. .. '" .• .. " .• . .. • , • . • . . Tacoma. W88b. 
Walter Homri.b .... . .... .. .. . ................ . .. ... Kukab Bay. Alaoka 
Lo8 Aw;'eiM E"eoinc ErprfIRIII . . • . . . . ... . . •.. . . ..••• ..• . Lo.t ADKoles.Catil. 
New l\IDDco College of A&ric ulture d. hla('bamc AN .• Stat.e CoUeKe. N. Me:s:. 
DetrOit Pollce Department . . .. . ...... . ...... . . .. .. . .. .... Detroit. Mich. 

~~p~oB6i.Y' ~di~' c·l~i;".:·. :·.:·. ·.: ........ .. .. : .. :: .... ::: .. :: :~~~°Rt~"~~ g~: 
DoubledaY-Hili Electric Co .. . .. . . . .... . . . . .. .... . .. • •.• . Plttsburgb. Pa.. 
Coarlet D . Herrold ... . .....• _ • .. . . ...... . .• • ..•.... . • • . Sa.a. J05e. Calif. 
V C Ba ttery &: Electric Co .. . ..... .. . . ...... . ... . . .. . . . .. BerkelflY, Calif. 
Kan.~ Sta te AlC ricult nral Colle~e . .....•...•.•.... . " . . ~18nb.tt&D, Kans. 
P<Mt Dispatch. (Pulitzer Pub. Co,) .............. ' .••. •• . • • •. St. Louis. Mo. 
F int Presb)"t.-rian Cburcb .... . • . .... •........ .••.•.. . . . . Seattle. v,,'&5b . 
E:u.miner PriatioK Co .. ......... . .. .... . . .... ... ' . . Sao Francisco. Calif. 
Portable Wireless Telepbone Co . ..... . . . . ..... . .. ... . .. . .. . Stockton. Calif. 
I"", Ang.les E ... minoT. ... . . .. .. . . . . .. ...... ... .. .. . LG. Ane.I .... Calif. 
Eleetrio Sbop . . ....• . ....•. . ....•..• . •• .• . .. ..•. .. • . HODolulu. Hawaii 

:y~~o:bD~~!;::.t~ .~ .~f.~ .• ~: : : ~::: :: :: : ::::: : : : : :: : O'a~~(:Jf:: 
~~::~dni;'''e~r~Y . ·. ::: : '. ~ '.:'.: :: ::: : ::::::: ~:: ~ ~ ::: : : ~~:w ~:=, 1:: 
g:ij~JO'!r:;;'t!~~~UJ!~~: .- :: ::::.-::.-:::::::.-:.-.- .- : ~~~~o~~:~ 

~~~\~~;i.ir::!f!X!fiii.li~~ 
F. A. Doherty Automotive and R.a.dia EQwpmeot Co .• ••••• • 8aDnaw. ~fic:h . 

~?!Jtte~O~u!DB~Pil.~i · C'b~r'cb' : : : : :: : :: :: : : :: : :: : : : : : : ~ ~<:=,eN ~~: 
R.obert F . " "einic .. _ . .... . . ... • .• . • ..• • . • • •. ..• . .• .• • .. •. • Dovet', Ohio 
Bave rford Coll eK'e, Radio Club ...• . .•.. . •. . .. • ... • . .•.. . . Baverford, Pa . 
Scott BiJ:b Scbool. N. W . B. Fol.y .. . .... . . . .... .. ..... ..... . Toled •• Ohio 

~~eT:P'~~-:~.~~.~: '. : : '.::' ••• : ••.. : .. :: •• :: .. •• :~ : : ~ : : :: :'iV==: ~bi~ 
S eory B . JOy . •••••••• • •. •• ......•.. .. .. ' " ..• . . . • • Mt. CJemena, f\fieb . 

~~:e~~~~~ JB~pi~i Ch;U~b : :'- : : '- '-'-:'- '- :'-::'-'-'-'-'- '-'- :'- :~~~~\=: r.:: 
~r~~e GU~:e~i::" :: : : : : :.-.-: ::: : ::: : .-:: : :: .. : : :.- :.I~~~~;:f:~~~ia~: 
~i~~Ph':.;'°C';tP:""'" ':.: '. :' ..... : ':.: :' ..... : ...... :'.: :'.:: :~~~;:::!~:1.~: 
J.mes 1\fUJikin UniYet9ity . . . • _ .•. •• . • • • • • • • • •• •• • • ••• . •• Decatur. 111. 
WortbamaCarter Publi'lhiD& Co. IHtar ·l ·eJegram) . .. •• • •• . Jo"'ort Worth. TeL 
Erner &. Bopkina Co . . • ..•.. ..••.. . . . . ....... . .. .. . . • . . . COlumbua. Ob io 
Jobn H . Sre ..... r. Jr .. ... .. ... . . ... . ........ . .. .... .... Wilk .. ·Barr •• Fa. 

:.e:~~nll~:;'o f:~~~ :.- .-:.-.-:: .. .-.-.-.- .. .-:.-::.-:::::.- .. :.- .. .. ~~~R'!:~,;:: ·P~: 
Irvine Vermilya ..••••.. . .• . ••.••••.•••. _ .. • .• •• ..• • ~fatt.&POisett • .r.fass. 
J . ITVin£ Bell. ... .. . .. .. .. . ... . ... .......... . .. ... ... . POr\ Humn. Mich. 
O raeo Covona .. t Preobyterian Churob .. ...... .. . .... .... . IUobmood. Va. 

~~~~~t.:: · ....... :.- i · i:;~g~ 
Jobnstown R.a.dio Co .. .• . •. . • . • ...• . .• . •• ..• . . .. . . .. . . • . JoblDStowu. Pa, 
Rullo.. Janior Bistb Sobool .... . ....... . ........ .. . . .. .. Norlolk. Va. 
W .... bina'ton Lilitbt IW&Jltr"Y Co. " B'· InsUl Jnt ...... . ... . . . Cbarle6toQ. 8 . C . 

~"Db';; :i.~~t.o~~· iili:·c;,:: : :::: :: : : :: : : : :::::: : : :: : ~~~i~~·~.t 

~:rfif.::+~··; ~~~~·~·;·;·;~·;·;·;·;·;·;·(;·;·;·;·;·;·~·;';'~~[;~T~: 
Westm..houtJ e E . &: 1\1. Co .. ... .... . . . . .. .. . . .. ... Spri,nzfield. )-f .. . 

~r:T*!~:~:~~~:~~~ ·:~~·:~~·: ::~~~~·:~~:~~::·:·: :: ·: ·:·: ~~:~t¥~~ 
NebTaSlca Wesleyan Uoivemty • • ••• .•• . . ••.••• •• • Univent.ity Place. Nebr_ 

~r.tJ:?~~:~.:: :: : ::: :: :: : :::::: : :: : : : ::: : : :~~~E'f;.~ffi: 
Cb_peak •• & P01ol1)&'l TolopboDo Co .. ...... .. . ..... .. . Washinctoo. D. C. 

~~~"o!l..ee(~d ... ~ ·Ii.'.ti·t;;.;.·.·.::·. ~ '. '. '.'. '. '. '.:'.'. '. ·.~I!::~~~il::: 

~tz~~~~:·:·:·:·:·:·::·::·:·::··:·:·\:·\:\\:·:\':\:.}·}·7~~.~ 

2" 
221 
258 
207 
Ut 
nt 
%31 
23' 
262 
268 
283 
261 
:124 
250 
252 
234 
231 
248 
233 
273 
240 
:124 
250 
263 
224 
246 
217 
266 
222 
258 
242 
545 
220 
271 
261 
252 
360 
312 
360 
492 
258 
395 
360 
273 
2&3 
360 
509 
283 
248 
360 
263 
337 
360 
281 
423 
360 
270 
240 
275 
341 
546 
360 
360 
360 
360 
270 
536 
360 
268 
360 
360 
286 
263 
25;1 
288 
26. 
283 
240 
240 
283 
254 
244 
283 
268 
261 
270 
226 
214 
270 
242 
263 
316 
283 
417 2" 360 
47. 
423 
254 
~92 
234 
248 
246 
283 
226 
275 
246 
273 
252 
224 
245 
222 
268 
:127 
254 
266 
25' 
215 
2bO 
lbB 
337 
2M 
462 
268 
2&6 
283 
263 
360 
275 
4" 263 
280 
240 
266 
263 
360 

2" 



RADIO AGE for February, 1925 

CLASSIFIED ADVERTISEMENTS 
Don't overlook the value of 

RADIO AGE'S classified adver
tisements . 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 

RADIO OFFERS 

15 to 2S per c~nt diacount on nationall,. advertiaed .eta 

iMittt7Ai. ~r~~tCOMPAN~~~la~~~~~·d'hi~ neflJ .. 

fr~~e ~:r~. s~~!T:: S:5:e~:uu';~~j. J~i~ 
JOIN TIfE RAnIO P .... uch.nge Club. Your part. 

irupect4'd (Fee ~Sc). and eIch.need for the parte You 
need. What have you ; what p.a.rb do ),ou require? 
Write u. for detail • • 

The Radio Part. uchan,. Cub, 112 So. Homan AYe, 
Chiu~. 

RADIO CIRCUITS 

SPECIAL FOR FEBRUARY 
Th. R.inart.z R..dio Booklet. by Frank D. P •• ma. full~ 
lIlu.u.te<l. and RADIO ACE. for U.50. Prlc. of book
I.t alone i. SOC . Send check, cunene), or money order 
ta flAolO ACE. SOO N. D_rborn Su .. t. Chiu .. o . 

MISCELLANEOUS 

twelve -time insertions, of five, 
fifteen and thirty per cent, res
pectively. Unless placed through 
an accredited advertising agency, 
cash should accompany all orders. 
Name and address must be in
cluded at foregoing rates and no 
advertisement of less han ten 
words wi11 be accepted. 

ACENTS 
9Oe: an hour to .dverti,e and d idribute .. mple. to con .. 
aurner. Write quick lor t en-itory and pe,rticulan .. 
ATnerican Product.. Co •• 21 30 American BuiJdinlr. Cin
elrUletl • . Ohio. 

Man w .. nttod for thi. territorY to -.ell wonderfu l 
.alue men'., woTnen' •• Children' •• hoe. dirrct, ,ev
inl' con,u",t!if over 40 ,. . E,xperlenee Unnece .. arY. 

Writ~I~:;¥~~::!~, rvtl:. Co~~~~ t.S~.~&~!o~~M~:: 
BUSINESS OPPORTUNITIES 

DEALERS-Write for our ihuatrated catalol cof reli.bl. 
R.di.o Merchandi.. . ROI.ite,...Manninc Corporation, 
Dept. D, 1830 Wil.on Ave. , Chical'o. 10. 

RADIO--Join our .. Je. orcan ization and ",ake bil 
moneY. We want a man in every county to .ell well 
adverti.tod eet. and part. mAde by the lea dine manu
facturere. Widener of Kan ... C ity Tnake. $150. 00 
weekly. You een do •• well or b.Uer. Write today 
for catalog. and diKOUI'1U . Name your county. Wave
land R.dio CompanY, Div. SO. 1021 No. State St., Chi
calo. I ll. 
NEW WRITERS W.A.NTED--Art ide ••• tor ie • • poeTn_. 
.cetliario •• etc . $13.500 ju.t pa id to unknown writer. 
Entirely ne.. field . (No bunk). NOT A CORRES
PONDENCE COURSE. Movinr picture induatry and 

~A'rJi~r .. T.cr\t~lb~~r Tn~~:.cri~~~~r ~~::!d !~,~ 
:~~j:t..SeCtLjFIJ,Rar1tAeSnJDeIOv;~0r. J~B~~'~;~ ~ 
Ancele • • C.I if . 

RADIO SALESMEN .nd SET BUILDERS-We need 100 VOLT EDISON TYPE "B" BATIERY. knock..! 
C U And YOU need u.. If you are reli.bl. and well down . Parte and pJan.-eom.plete. $12.50. lAne Mfa . 

r.po~~~li~~r .~dm.~-:::l!t:· ;o~ w21thP~~~:,du :~li 2_~9:..:3:..:'...,Wo-..:. . .:La==-=k:..:o.:, • .:C:.:,h:..:i ... ~ .. :.;o~.=-___ ====--=-=--==:-,....,.. 
.dvert;,..! .et. and perU at price. that will enabl. You A PRACTICAL TUBE RECEIVINC SET FOR $10. 
to .ell at a hand&Om.e profit. W r ite at once for cab_ Po.tpa ld. lea. phone. aDd tube. Complete with 
loe and .. lea pi.... Wa.eland Radio Co •• 01 •• 49. 1021 phone • • tube .nd botUery. $18. 00. J. B. RATHBUN. 
N. Stat. St . • Chiueo. Ill. 1067 Winona St. , Ch ica .. o . 111. 

CFAC 
CFCA 
CFCF 

CFOf 
CFCJ 
CFCK 
CFCN 
CFCQ 
CFCR 
CFCT 
CFCU 
CFCW 
CFDC 
CFHC 
CFLC 

Cla •• ,fied ad copy for March Radio Are must reach u. by January 27. 

Canadian Broadcasting Stations 
CtJsw.fY Herald . Calgary. Alberta ..• .. • ••••.•. 430 CFQC 
Star Pub . .!: Prta- . C<> •• Torooto. OOtario ...•• . 400 

The Electric &hop (Ltd .). s ... l<&_ 8...k.otcll-

;\1arcon.i Wir. l ... Tel. Co. 01 Can.t.d.a. ~!ootreal . CFRC 
Quel>« ... . . .. .• . ..•. .• • . ..• . ... .. .. • ..•. ~O C FUC 

ew$..O •...•...•.•••••• ' •••• • •••• • " •• .•••• 400 
Quee.EU liniversity. K.i.a:J,ptoD. Ont"'ric .,., •• ' •• 450 
t YDivcrsit.)" 01 Montreal. ~loDtrr.al. Quebec •• • " 400 
" ·e.q, tminster Tnaat C o. , New l\ M tmmat.er. B . "Abitibi Po wer &: P a J)f"r Co •• Iroquou Falls. ODt. 400 C FXC 

I. Cio de L·E.eoement. Quebec. Quebec ..• ... 410 
Ram o Supply Co . . Edmooton . Al berta ..• . • . .. 410 
w. tr. C....,t Radio (Ltd .). Calgary. Alberta ..• 440 
Radio Specialti .. (Ltd.). Vancou .... B . C . •••.. 450 
Laurentide Air S«-n·ice. Sudbury. OD t .. •• , . . •. 410 
Victoria City Temple. Yic:toria. Bri~. Col. . 410 
Th o J ack Elliott Ramo Limit..!. Hamilton. Ont. 410 
The Radio Sbop, Londoo. Oot... . . . . . . • • . • • •. 420 

L'tyC 
CHAC 
CHBC 
CHCB 
CHCD 
CHCE 

C •.•. .. . .. . .. •. .. .. ..•..... • ... . .•.• .•• ~O 
Vict(Jl' Weot'lt'orth Odlum. Vaneou,·er. B . C •••. 400 
Radlo.EDJriDecra. B a ldu. X'ova &otin. .•• " '" 400 
AlbertaD Publisbing Co •• Cal~~r>·. Alberta . • •.• 410 
l hrconi COlDpaD.)' , Toronto. Ont. . ' " ., .. .• .• 410 
C-anadian WireJ .. " & EI"" . Co.. Queboc. Quel>« 410 
Western Canada Radio Su P. (Ltd.). Victoria. 

S parko Co •• ~""""'o. B . C . .... .•.... .. . .... 43 0 CHCL 
Beor}' Birks & So,,". Calgary. AI .... .. .. . . . . . .. ~O 

B. C •. ••. . .... . ....... ..... • . . . ..• .... . . 400 
VaneOU'Yer !\Iercbants Ezc.bange.\'-.neouH'·r. 

Chao .. , C uy BUbtf·r. SS1 Ade.hude St .• LobdoD. 
Ont ...•..• ...... , ... .• .. .. . . ..• .. . .. . . .. 410 

C HCM 
CHCS 
CHNC 
CHXC 
CHYC 
CJBC 
CJCA 
CJ C C 
CJCD 
CJCE 
CJCF 
CJCI 

CJCK 
CJCM 
CJ CN 
CJSC 
CKAC 
CKCD 
CKCE 

CKCK 
CKCO 
CKCX 
CK LC 
CKOC 
CKY 
CNRC 
CNRE 
CNRM 
CNRO 
CNRR 
CNRS 
CNRT 
CNRW 

B. C . ..•. .. . .. ........•. .. ....... . .... .. ~O 
RileY & MeCormack. CaicalY. Al"' ...... .. ... . . 415 
The HamiJto.a Spectator, Hamilton. ODt .. , .•.. 420 
T oronto Radio Researcb . T oronto. Ont.. . •.. ". 350 
J. R. Booth. Otta .. a, Dot •. . ... _ ... . ........ . 435 
;'<orthe .... ~ectric C<> •• ~!ontre.ol . Quebec . •.... 410 
JUTi. BODUst Cbw ch. Toronto. Ont. • . . .•.... 312 
E dmonton Jou rnal. Edmonton. Alberta ••• • •.• 455 
London Freo Pr~ Prtc. ("-0. . Lozado.a. Ont.. •. •. 430 
T . Eaton ("..0 •• Toronto. Ont . •. .. .. . •..•. .•••• 4)0 
SPrott..sbAW Radio Co . • Vancouver. B. C ••.• •• 420 
Tho Ne ... Record. Kitchener. Ont. .....•. .•.. 295 
llaritirne Radio Corp •• St.. John. New Brun..~ 

wieR: . •.••. . , •••.• ,., . ••..•••.. ..•• •••• • • 400 
Radio Cory. of CalI:ary. Calnry. Alta ... ...... 316 
J . I •. Pbill,,,,,. ~Iooti Joli. Quebec .......•. ... . 430 
Simon. .AJ:tletIV 4: 00 •• Toronto. Ont •. ..... .... 410 
E,'eniru:: TeleeNlm. Toronto. Ont •. • " .••.• .•• 430 
La P ......... Pub. Co .• :llootrcnl. Qucbec ..••..•. 430 
Va,aeou,\'u Da.!b· Province. Va.acou'~r. B . C •. 4.0 
Canadian lndepend. Telt"phone ('0.. Toronto. 

Oot .. .• . .. . .... . ... .. . . ..... , ...•. • . •. 450 
Leader Pub. Co •. Ru.lna. SUkatche .. an •••.... 420 
Ottawa. Radio Association. O ttawa. Ont .•. ••.. «0 
p. Bum.. l< Co •. Calgary, .-\lhertll. . ....•• ••• .•• ~O 
trilku..oo EI •• tri. ComPany. Calgnl"Y. AI".rta 400 
"'entwortb Radio Sup-p lY Co .• H amil ton. Onto 4)0 
llanitoba Telephone System . "-lI1I\ipea. ) f AD. 450 
Canadi&o National Railways. Cali:'Rry. Canada «0 
C aDafiiaD XationeJ RaUwaYl". EdmODtol'l. Alta. 4SO 
Canadian l'atioD&! JlajJ .... )'!I. ~Iootre.al. P. Q. 341 
C&DAdian N.tional JlajJ ... ~. Otta .... . Oot . . . 435 
C &D&dia..o. Natioo.al Railw&')·s. Iktriw\. &sir ... 420 
Canadian N.tioD&! JlajJWAYS. Saksatooo. &.ok. 400 
Ce.nadia.a. X atioo.al Railways. Toronto. Ont .. 400 
Canadian Na tiOll&l JlajJ~ .• • trinni,p .... M"" • • 450 

New Straight-line Condensers 
The Ensign variable straight-line wave
length conden ser is One of the most ad
vanced straight line condensers that has 
as yet been placed on the market. By 
means of the peculiar type construction 
of both the stationary and movable plates, 
it is possible to secure a straight-line wave
lengt h curve over the entire range from 
minimum to maximum. 

:f. Tested and Approved bll RADIO AGE :f. 
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No. 205 

A Speaker of Distinction 
VOLUME, CLARITY, BEAUTY 

14 iMh Pyrolin Bell. AI .. min ..... So .. nd CoI .. mn 
No. 205S-Black Pynlin Bcl1 ___ ~22 .50 
No. 2050-Shcll Pyralio BeIL ___ S2'; .OO 

De.~ed and built by Vlper"U. for 30 yean mak .... 
or telePhon ..... 

~6kcIric 
COMPANY 

State & 64th Sts. , Chicago, U. S . A. 

Get Your 1925ANNUAL Now! 
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WCBA. 
WCBC 
WCBD 
WCBE 
WCBF 
WCBG 
WCBH 
WCBI 
WCBJ 
WCBK 
WCBL 
WCBM 
WCBN 
WCBO 
WCBQ 
WCBR 
WCBT 
WCBU 
WCBV 
WCBW 
WCBX 
WCBY 
WCBZ 
WCCO 
WCEE 
WCK 
WCX 
WDAE 
WDAF 
WDAG 
WDAH 
WDAR 
WOAS 
WOAY 
WOBA 
WOBB 
WOBC 
WOBO 
WOBF 
WOBH 
WOBI 
WDBJ 
WDBL 
WDBN 
WDBO 
WDBP 
WDBQ 
WD8R 
WDBS 
WDBT 
WDBV 
WDBW 
WDBX 
WDBY 
WDBZ 
WDM 
WDZI 
WEAA 
WEAF 
WEAH 
WEAl 
WEA.J 
WEAM 
WEAN 
WEAO 
WEAP 
WEAU 
WEAY 
WEB 
WEBA 
WEBC 
WEBD 
WEBE 
WEBH 
WEBI 
WEIJJ 
WEBP 
WEBT 
WEBU 
WEBW 
WEBX 
WEBY 
WEE I 
WEV 
WEW 
WFAA 
WFAM 
WFAN 
WFAV 
WFBB 
WFBC 
WFBD 
WFBE 
WFBG 
WFBH 
WFBJ 
WFBQ 
WFBR 
WFBT 
WFBW 
WFBY 
WFBZ 
WFI 
WGAL 
WGAQ 
WGAZ 
WGBB 
WGBC 
WGBS 
WGBT 
WGI 
WGL 
WGN 
WGR 
WGY 
WHA 
WHAA 
WHAO 
WHAG 
WHAH 
WHAM 
WHAR 
WHA5 
WHAV 
WHAZ 
WHB 
WHK 
WHN 
WHO 
WIAB 
WIAC 
WIAD 
WIAK 
WIAQ 
WIAS 
WIK 
WIL 
WIP 
WJAB 
WJAD 
WJAG 
WJAK 
WJAM 

RADIO AGE for February, 1925 
Charles W . 11eimbach •..•. .. ..• • " • • • • • • • • •• • • • • . • • • • • Allentown. Pa. 
Vwv.reity of ;\Iicbie ..... ....................... .. .... .. AnD Arbor. Mich. 
Wilbur G. Voliva . .. ................. . ................... . . . . Zioo. III. 
Uhalt ltadio Co •• .••. 00 •••••• ••• •••• •• • ••• •••••••••• • New Orleans. Ln.. 
Paul J. ;\lilIer . ...... . ....... .... .. ........... .. ... ... . Pittsburgh. Pa. 
Howard S . Williams <Portable} ••••• .•..•• , ••.•••. . • • •. • PMCn.&'OuJ&. Mia •. 
University of Mias .....• •• • .•. •.••..•. •.• . •.•. •.• ••. •. . O'l.ford. Mw.. 
Nical1. DUDC&D &: RU3h .. .•... •••• ••• '" • . • • ••.. ••••. . . Bemia. TOOD6Mfle 
J. C. l\1a.U!I • •• •. •• •••••••••••••••••• •••. •••• •••••••. Jenn.io~. Loui8i&aa 
E. Rich~rd Hall .... ... . . ......................... . . Sc. P •• or.bur~. Fla. 
Northern Radio Mf&'. Ca .• •.••• o.o ••• o •••••••••••••• • •••• H01l1too. Me. 
Cbarle.s Bwar;l .... ... ..... . .... . .. .. ............... . . ... BRltimore, l\-ltl. 
James P. Boland •••.•• , •••• • , ••• •• .•.••• , • • , •• • • Fe. Benj. BarrUton, Ind. 

~~;:~j;!!i!~l:~~.~~:.:.:.:.:. :.:.::.:.: .... :.:.: .. ·.:.: .. ··::·:·:·:·:·:·:·:·:·:: ·:·: l:~~!~~: ~.i: 
. Cl.~dt Unl verlj ity, ColleciatA Dept ... ........ . .. ,. " .. , • Worcester. Ma..'l'I . 

Arnold W .... I ... Supply Co .......... ....................... . Arnold. Pa. 
Tullahom. Radio Club ..... ... ....................... . Tullahoma. T.nn. 
Geor&e P. RankiD. Jr .• a.nd MwtlaDti Solomon .••••••••••.••• .. MaeOD. Ga. 
Ibdio Shop of N.wark (H.rlD&l1 LubWky) .. ............... N ... ark. N. J. 
Tho Fork9 Elootric,.1 Shop .•.•• •. •.••••••.•..••.••• . Blick Hill Falla. Pa. 

~~~b~;~~:g:b:l~~ ,~~~~: :::::: ::::::::::::::: : ~~\~e~i!:"~~i!~: 
Cbarie.<l E. E rbstein, VLlla. Olivia, .•......•... . .• . •.••.... Dear Elgin. Ill. 
8ti.%-Bner-Fulll:!r D . G. Co .... ......... 0 ••••••• , ••••••••• • ,St . Lou..i.8, Mo. 
F'l-ee Prtl'\S •• , •• , •• , •••••• ••• •• , •. , ••••• • • • • • ••••• ••••• Detroit. Micb. 
Tampa D I..ily Time" . ••••• •• .••.•••• .•• • , ••..•.••• • •••.•. . TamPa. F13. 
~M City Star .. • •••.•.••..•.•.•.••. _ .0 . ......... Xarunw City, ~Io. 
J. L aureoce Martin . .. . .... .••....•.• ••.•• ..••..•••... .. AlDAri lio. Te%. 
TrinitY M.thod.i.ot Church (SOuch) •.•...•••••..• ••.. ••.... EI P .. o. T.s. 
Lit Broth . ... . . ...................................... Philadelpbi&, Pa. 
Samuel A . Waite . • , ••• • • . ••• .•.•••••. • .•••.•• •••••• • WOrce..'I t.er. Mas. ... 

~e~O ~'.i~~~~~ .~~~~'.'.'.: '''.'. '. ' ..... · ... ·.·.:·.·0·.·. ·.'.:·.:·0:·.·. '. ·.t:.~~b!. DO:: 
A, 11. Wa.ite &: Co., Ino . .....•...• , . .. .... . .. . ... ........ Taunton. MM.'I . 
Kirk. JobQHOO de Co., •..•.• . • , .. .. . ....•. , ••. • ..•• 0 • •• I..aDc&st.er. Pa. 
Hermoo Edwin Burn. . .. • ..••.•.•..••.•••...• .. ~nrtinsbl.r~. W. Va. 
Robert G . Phillip" .................. . . . .......... .... Youoc:stown, Ohio 
C . T. Schcrer Co • . . • . . . .• • , ••.•• . .• . ..•..... , . ...•... . Worce. .. , ter. M~. 
Jta.dio Spncialty C o . .•.... ...•. ..•..••.•. • ••.• •• ••.• St. Peter~hurC. Fla. 
Richardso n Wo.YI&nd Eloct"" Corp ... ....... .. .. .... ... .. Ro&noke. V •. 

~:~·ri~Y;h~ft~~~~·C~: :: : :::::::::::::::::.' ::::~~~':~~::~;. ~~: 
Rollins C ollep Inc ... .. .... . .. .. ........ . ......... WiDcer P .. rk. Fla. 
Superior State Normal 8chool •• ....•..••• 0 ••• ' ••• , • •• • ' • Buperior. Wis. 
Morton Radio Supply Co .. . ....... ................ .... .. . &I.m. N. J. 
Tremont Temple Baptiat Church . . ..••......•.•..•. , .•..• , Bmton. Mass. 
a. M. K . Radio Corp. ...... ... .......... . ...... .. ....... .. D .. ytaD. Ohio 
TaYlor's Book Store . ••• •• •••. ' " ••• . •.••••• 0 • •••••• • Hu.ttie5bura. Miss. 
The Strand 'fheatre .... ....... ..... . .. . ........... .... Fort Wayne. lode 
Toe Radio Den . ••.• •••• .• ........ • ..•••• 0" 0 . .. . .. ... . Columhia., Tenn. 
Otto Bau r .. , ..•..••.... .•. • .... ... . . •..•..••..•••..• , New York. N. Y. 
North ShOre CongT~C'&tjoDal ChW'ob . .. , ..... , • . , •..•. ... . Cbica~o. lit. 

~~r~O~;"i~itbo~~~~t:.'.·:::.·:.·::::::::::::.'::::::w~:;~.o::: f;: 6: 
J . L. Bu. b .. ... ......................... .... ............. . Tu. cola. Ill. 
F. D. F.lliain ........•.... . .•..• .. ..... .... ......... •. .•• . Fliot. M ich, 
Amenca.n Telephooe de: TnlegTaph Co •. .••. • .. , .• , • ••••• New York. N. Y. 
" ·icbit.a. B03rd of Trade ..•. , ........... . . . . . .. .... ..... . WicbitA. Kans. 

ij~~e:!!j~ n~\t~~b ' D~k~t·~'-:.·.'::::.·::'-'-::::.·.·::'-::'-.'" ~;~~f:;.~aS.NDJ: 
Boroulth of Nortb Plainfiold (W. Gibnon IJutt6oldl ... Norch Plai.fi.ld. N. J 

~tJ~~~t.J!:yo,;;~~~i·~~: : ': : : ':: :': :::': :': : :':': :':': ': :': ':': :': : :': ~~~:t.:~~~~r~ 
David~oD Br~. Co .. . .. . .... · .··.·· •• • , ••.• ·, ... . . .. , • Siotlz City. Iowa 
Iris Thel1tre (\,ill Horowitz. Jr .), • . .••.. •..•. .. ••••••••• 1Iou.!toDJ Texu 
Benwood Co . •• ••. • . .... •• . •. . , ••....••.........••.... . St . Loul.', Mo . 
Eloctric !>hop ...... ............................... . H istblaDd Park. N . J . 
W!Iolter Cecil BridRu . .......... . ..... . ... .. .. , •.....•• . Buperior, " ru. 
Electricol E quipment Bnd Serricn Co .. ......... .......... Andenon. Ind. 
Roy"'. ''' alker ... . . . ..• . •......... . .•. • .••. .• •.•..• . Cambrida:e. Ohio 
Ed~water Be'\t:b Bro4dCM tiD8' Stallon . .. •.. . •.•. • " .••. • ... ChicaKO. Ill. 

~~r1-~?c~:~T~Y .. ~: .. ::.:.:.:.:.: .. ::.: .. ::.:::.:: .... : .. :: .. :: .. :: .. :':::i£:.j~~~~~~: 
·Tbe Dayton CooP. Ir:ulU3trial High School .... ... . ..•..••... . Dayton. Ohio 
DeLand Piano &: ~tUSlC Co., 139 Bouleva.nl St . .. ...•••..... . DelAnd. Fla. 

~~:{o~~;~ :r;~~.:::: ':: :'::::::::: ::::::::::::: ::: ii:t'~l~~~'!-=: 
The Edi"on Electrio Illl1miDAti.n&: Co . . " .... .. , .. ...•.•.• . . Bo. .. tDD. M a.ss . 
Hulbert-Rti.l1 Elec. Co .. .. . ... .. . .. . .................. .. Hous ton. Tez. 
8t. Lou~ Uw'VersitY .... . .......... .... ....... ..... , .8t. Louis. l'tto. 
Dalla. N.w. & D..tI08 Jourca1 ...•.........•.....••••• . . . . 1)a ll&ll. T.ua 

ftiun:e~i!,,~~l::li~~ri~O&·~i~~ 'c;;.::::::: ::: ::.-.-: ::::: ::B:~~~~~~: ~::: 
U niver"it y of N ebra.,ka. D~PartmeDt' of ElectricaIEocin.eerinc .• Liocolo. Nebr. 

~i~~k&~~~~ar~·~r~b·.·. ".: •.• '''.'. ':. ':. ':.' .. : .. :: . ...................... ''':I(~o~:'~e~~: 
Getbsemane Baptist Cburcb . . . . . . ...••......• ..•• •• .. Pbilad .. lphia. Pa... 
Jobo Van De " ·.He •. • . . ..• .. ......... ... •... ...•• .•.... . SeYmour. Ind. 

~~~tJ~~~~~~~~~~·:.·;~~·;·;::·;~·:·:·;·;·:·;::·~·~·;·: .. ~.~.::::~~~~~]~~ 
Fifch Io!. Md. Nat 'l Gu~d. Sch R .... Armory .. ... . . ...... . . &ltimoro.'~ld. 

ME~":8i.~!.~~~~.::~:·:·:·:·:·: ·:·:·:·:·:·: ·: ·:·:·:·:·:·:·:·:·~~:·.~;~i:~~:~~t~ 
hnO); Co!leli!'!"~ ...... ... ..... . . • ..•. •. ..•.. ...• . . . _ . ...... GaJaburg, Ill. 
8tr3wbridr:e o.nd Clothi~r . .... . .......... .. ...... . . .. .. PbilBdelDhia. Pa.. 
La.ncaat.er Electrio Supply &- Coa~trlJ.etion Co . . '" .•...•.••. LanOMter, Pa. 
Youree Hotel . ............. . ....•......• . ......• ~ .. •.. SbrevePort. La. 

~t~~ t'.o~a;~~~~·ii7 B.;d~li·s i.~: : '.::::: :':'.::: :'.: :'.: :~~'t~.:;~'J~~'. 
~~~tBi\~~:~. :.:.:.:.:.:. : . :.:.: .:.:. : .: .: .: .: .: .: .:.: .:.:.:.: .:.: ::.:.:: :~~~~!~~: }~1 
Ahleric:\Q R . &: R . Co .... .. . .. . . . . .. .. . ... ... . :Medford Hill.r:ic.lo. Maas. 

~:'·lrih~~enQ;.e.t.t: :::::: : : ::: : :.: :: : ::::::: : : : : : ::: ~~'~d:il~!&b:: r~: 

~1~~~~~3:~~c~£~:::.~:.~:.:: ::. :. : .. :. :. ~.~.:.:.:. :. ~. :.:·~·:::·:· :.~~~i~~~~y~~I 
Marquette UniverAity ....•.•.••.•.••..• . •.. ••.•.. • •.. .. Milwaukee, Wis. 
UniveNitY of Cinciona.ti .•••••... '" .. . ... .. .. .. ....... . . CiociDD&ti. Ohio 
Hafer Bupply Co . . . .. . ......... . ........ . ...... ... .... ..... Joplin. AID. 
VDiverutYof Rocb85l<!r (E ... t ...... Scbool of ;\11&., io) ..... ... . Rocb ••• or. N . Y. 
Sea.sidellou."e .• •.•.. . . ..• . •. ..• ..•. • . . • • ..• •. ••••.• . . AtlaDtic City. N. J. 
Courier·J ourn&! k Loui.!h.-i lle Time •. .. .. ..• " . . .. .... . ..... Loubville. Ky. 
WilUli.n~toQ Electrical S peei 31tY Co ....... . ... .. . ........ . Wilminatoo. Del. 

~!=~eS~,:!~~~ .~~.t~~: t.c::::::::::::::.-:.-.-:::.- : K~~rCftY~M~: 
Ra.Jiovoa ~4J IDD&llY . _ . .•• •••• . • • •••••• • • •.• •• ••• ••.• Cleveland, Obio 

~:~~~ Bt:~be~~ •.. _.:: •. :: •. ::::::: :'.: '. ::: : : : '.: '.: '. : ::~.e;~ YM~rn!: l: 
Jo.':Ilyu Al1torDobile- Co ...... .... . . .... . ....... . ..... _ • . ... Rockford. Ill. 

*~;~;~nR.Tr!trl:: : : : : : : : : : : ~ : : ~ : ~ : : ~ ~ ~ : : : ~ : : : : ~ ~ : ~ ~ : ~L:de~~;i&~ep:' 
.JourDa l-StoekID&O Co . . ......... . .......... .. ........ .. ... Oroahu., Nebr. 
ChroDicle Publ.iAbinc Co .. ..... . . . . ....... ........... .. . .. MarioD, lad. 

II~mt tl.flC8~~. ~: ::: ~: :: : ~ ::: ::: :: :: :: ::: :::: ::: :: :: ~uKI=~i, Jo~ 
Continento! Eloctrio SUD ply Co ..... ....... .. ...... W .... hinston . D . C. 
Gimbel Br"" ...... .. ... ... ..... . ..... . .. . ...... .. .... . Phil..JelDbia. P ... 
AmerictLo El~trie Co ... . ..• . .. •. .•.. , . . .•. , . " ....... , •• 0. Lincoln. Neb. 
Jae:k .. oo's Rn.Jio Ent:lneeriog Labomtorio ..... ...... ....... ... . Waco. Te"J.u.8 
Norfolk D~ilY Ne ..... ... .......... .. ... ................ . Norfolk. Nohr. 
Clifford L. Wbito ........... . . . .. . . . ... . .........•... .. • . Greentown, Ia.. 
D. M. P.rham ..... ........ . .. . ..... . ... . ........ . . . Cedar RaDicb. 10". 

280 
280 
345 
263 
236 
268 
242 
240 
244 
266 
280 
229 
266 
250 
236 
246 
238 
254 
252 
226 
233 
268 
248 
417 
536 
275 
517 
360 
4tt 
263 
268 
395 
360 
244 
236 
229 
258 
268 
246 
268 
226 
229 
278 
252 
240 
261 
234 
256 
283 
236 
258 
268 
233 
258 
233 
234 
278 
250 
492 
280 
286 
283 
286 
273 
360 
263 
275 
360 
273 
233 
242 
246 
248 
370 
242 
273 
280 
270 
258 
283 
263 
226 
303 
263 
280 
476 
273 
286 
275 
240 
250 
23<1 
226 
261 
273 
236 
255 
452 
231 
309 
258 
254 
395 
248 
252 
360 
244 
266 
lI6 
236 
360 
360 
370 
319 
380 
275 
484 
280 
222 
283 
283 
275 
400 
360 
380 
411 
283 
360 
526 
252 
360 
254 
278 
226 
283 
234 
350 
509 
229 
353 
283 
254 
268 
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WJAR 
WJAS 
WJAX 
WJAZ 
WJD 
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The Magazine of the Hour 

Peoria Stal' .••••• •• .• , , •• , •• . .• ..•.••.•.. •• . •. . •. . • . •• .• •. Peoria. Ill . 
The Out. : Co. (J. Samu.1a '" Bro.) .................... . ProvidOllC •• n. I. 

~=~~lIS~~.~~~~~~~~~·.·. '.: .. : .. ::::: .... :: .. :::.::'. ~'. ·. 6~~t;:~I,hot~~ 
£~~:: ~d,!~rJt~~r.a.~~: :: ~ ~:: ~:: : :: :: :: :::: :::: :: ~ :Gr~~~~t!~O~~~ 
BuprelDe Lod&'e. Loyal Order of Moose. , • . , . • • •.••• • .. Moo~h6&rt. Ill. 
Radio Cor]). of Ama .. ........ ..... ................... N ... York. N . Y . 
Radio Cor]). of AIDa. ... ................... . . ... .... . . N ... York, N. Y. 
H. F.Piiar ... . ..... ...................... ... ..... . Ced.r Rapids. 10 .. . 
Chu. LoofJ (CrcsceDt Park)" •. • " ......•.....• " .•• • Eut Providence, R. I . 
W. S. Radio SupDly Co. ............................ Wichi .. Falla. T0U3 
United BatterY Service Co •• •••••••• • • , •• • o •• • • • •••••• • MODtgOmery. AJ.&. 
Dutee W. Flint ...... . .................................. Cranston. R.I. 
Radio CorP. of Porto R.ico •• •••••••. • •• •••• •.• .•• •.• ••• • San Juan. P . It. 
Micbigao A4:riculture Colle~e .• •....•• , .•• ••• • "" •• , ,East Lanainc. Micb. 
LrLCOo.ia Radio Club .•••••••••••.•.••••• , ••••••••..••.•• I..e.coo.ia, N. II. 
Dutee Wilcos FI.i.t ........... ... . ..... ........... Cranst.eo. Rbodelaland 
Wky RaJio , boP ... ... . ................ . ............ Okla City. Okla. 
Cut tina- &: W MbiD,Etoo Radio Corp •. •.••• •• •• • , •• •• •• ,. MiD..D.oapolia. Mia.n. 
NaYlor Electrical Co .. ............... ... , .••••.• • , •••• , •. . Tulas., Okla. 

~~.J l'S~ru:;,.:. ::'.: ::'.:'.: :'.:::::'.::: ::: :::'.:'.: :: :: ~':"~~~~"M~: 
Police Dept .• CitYof New York. ..••••.•.•• • '. ,., •••••••• • New York..N. Y. 

~~~:::it';le~triM~~~·U·.', ·.·.·. ·. ~ '.'.'.'.'.','.',,: :: : ::: :::: : : M~~e:.~~~led~~·. 
r:a°D.R~e:~~~e fe~~.~~ .~~a.r~.~ :: : ::::::::::: : ::::: :~~~~~i~:O.~~: 
CrosleY ~tla-. Co . ... .......... . ..... ...... , . . . ......... Cincmoat i. Obio 
J . Ed ... P"". (Oh.o B. Moredich>. .. ... ... ............... C ..... Dovia. N . Y. 
Ilouod H il .. Radio COr]) .. ... .. . ... ...... ......... . .... Dartmouch. M .... . 
G.""r,,1 Supply Co .... ... ... .. ................ .. . .. . ... . Lincoln. Nobr. 
Nortoo wbor&tori~ . .• •• ••••• • • .•. • ••.•••.•.•••• • ••••.• I..oek.Port, N. Y. 
TreatoD B...,.dw~r. Co ........... .... . .. .... .... .. ..... .... Trenton, N . J . 
First BaPtist Cbur~h .. . • , . , •...... . .•..•••... .. ••.... •. Colurnbua. Ohio 
Cbiot\C"O DailY News .•..••.••••• .• , ••••••••• ••. ••••• ••. ... . Chicago. 111. 
Ala.bam& PolY'technJ.o ID-,~ t.itute .. ... , ..••.•..••.•..•• ' ••.•• Auburn. Ala. 
Kio.Ksb.iahwaY Pr~byteriaQ Cburch ...•......•.•..•..•..•. St. Low. Mo, 

~e~c~~r~~~veZ~~e:ai :: ::::::: ::::::: : : ~: :: : ::::::::::: : Me~~:is~1-e~:: 
Doubledal-Ilili Eloo. Co. .• •••... .. •..•..•.•••••••••• • W ... biDgtoD. D. C. 
SbOl>ard Star .. , ........... .. ....... ...... ........... ... . Booton. M .... . 
UnivoNii ty of Oklahoma. ..•. .• .• .••.••.• •.•• .• ...•.••. ' " Norm..a.n. Okla. 
Omnba Central Uigh SchooL .... . , ••. , ••.•.• . •••.••. eo ••• , .Omaha. Nebr, 

::~iC~eri!t~IlC~~·r~h· .••..•• : : " : •. " '. ':. ':. '. '. ', •. : : .• :., •• : : : '. : '. : ·.~~~~ru::~;, ~~~ 
t:k~~ '~~~;l~;;r~~!set~~~ .~~~~~! ~.-::.-:::: ~ :: :::: : y~~::~P~:ab~: 
Dopt.of PI .... t and Structur .... .. ........... ............. Ne", York. N. Y. 
P age Or&':l.o Co .. ..... .. , • • • • •.•••••.•••••.••. ' " •• 0 . '" • • • ,J..,im •• Ohio 
Midl&od Colle"" ..... ........ .... ............. .......... Fr.mo.t. N.br. 
Tyler Commercial Coltep • .. ..•.••.••. 0 ••• •• •• • ••• ' ., ••• • Tyler. Te:u.e 
APollo Theat.r (Bel vidor. Am ..... meDt Co,) . .. . . ..•.. , ..... Belvidor •• Ill. 
Southero EQuipmeot Co •.•• • •• .....•....... , . • . ' .. , .. San Antonio. Texas 
Vauaho Conserv&toryof MU9io (JamM D. Vauabn) ..... Lawronc:eburg. Tenn. 
Lyra.dioo Mfg. Co . .......•... . ..... .. ..•...• .•.. .•.. • .. MCthuwak..a, IOO . 
Luodskow. lleotY P . ..•........•...•.•...•....•..••.••.. Kenosha. Wis. 
Boyd M. H a mD ............ .... . " .. .. " .. . . . , .... .... WilmiDstoo. D.I. 

~.:i~::~; :o&W~~~~~· .. ~ .~~~:o.~'. ~~~~ . ~~~:':'::ci~:.'~!~: 
Fra nkiJru J. Wolff . ....• ..•.. •... . .• •..... .. . ,. 0 •• 0 ••••• • Trenton. N. J, 
Pa.lmer Bchool of Chiropr.actio .• . .• •. • • • ••..•.•• •• ••• • • . Davenport.. 1&. 
Iowa. 8tato Collel'6. ,. , • • • .••••••••• • •• .. ..••. , .•••.••• . •. ".Amee.la. 
Jolon W..,aruaker ......................... . . .. .... .... Philadelpbia. PI'. 
L. Bamber&,er and CO •. ..•.. . .•... . • . . . . • . ..•.••. ....• . . NewlSork.N. J . 
Sto.te Marketiof.'{ Bure-au . •••...•.•.. • ...... .... . . . . Je8'erson (,lty. Mo. 
PeD""Ylvauia Stace Coll .. e .. .......... . ...... .. . ....... S ..... ColleP. p&. 
Donaldson Radio Co ... ............... ........ ...... . . . Okmul& ••. Okla. 
Doolittle Radio Corp . . .• ... . • . . • . ••. ••. , . ..•. '" . .• .• New lIaVeD. Cooo. 
North Dakota Aar-icultura.l College . . •. . ........ . A.aTIoultural College. N. D. 
Superior Radio & TeloDbone EQuiDmeot Co ......... . ..... . Columhua. Ohio 

~~:::~~:~H~:'i~~~~~::: ::: ::: :::::::::::::::::: ~~ir~~:~~·~~: 
The ~luoieitlaJ.itY of Atla.oti(1 City .. . .... .. •. ... .•.... Atlantic CitY, N. J . 
Horace A. Beale. Jr .. ... , •. .• .• ..........•• 0 •••• •• • • • • Pllrkenbur&'. Plio. 
E. B . Gt. h . ... ... .................. .. .......... .... . ... Amarillo. T_ 
M oore Ra.dio Newe Statioo (Edmund B. Moore) . .. . . ...•... Springfield. Vt. 
Bn.ntlueky Reaistor . . . ... . : ... .... . . . . . ................. 8[LDdlisky. Obio 
E lectrical EQuiPmeot Co •.•.. ...• .•• . .•..... , .• .•.• ..... • Miami. Fla. 

~~t~,:~oB~~~·C·b~;~b .''':::''.' ''''::''.' ''''''.' ::'''':'- :::: :.': :: N'e-""Bcy!~~~ .p~~ 
Abileoe Daily Reporter (We.,t Tosaa Radiu Co. ) .• ••..• • .• , . Abilene, Texu 
Prince-Walter Co .. ......... .. ..... .............. .. . ...... ~"ell. M&aII. 
Radio EQuipmeot COmDaDY . .............. . . . ..... .. .... .. .. Peoria. Ill: 
Calumet .R.o.inbo BroadcastiDc Co . .•.........•.•... •.. .• . . . • Cb.icaao. Ill. 
The Hi.ce Io.. ... t ituto . • . . .... . " ..•.....•.....• .. •. .••. • ...• HOlUton. TeL 
The R"dio Club (tnc,) . . .. ....................... .. ...... . Lapcrce. Iod. 
NortherD State.., Power Co ..• .•.........•.....•.•.. .•. St. Croix Falb, Wb. 
Lomlmrd CoIloce ..... ..... .. ........................... . Galesburg. III. 
Black n .. wk Electrica l Co . . .. . • .• •..• .• . . .•..• , .• . ••• .•• ,Waterloo. low. 
St . Lou ... RAnio Servico Co ... .......... . ........ .. ......... at. Louio. Mo. 
Antiocb College . .. .... . ... . ............. . ........ . Yellow Sprinn. Ohio 
Avenue Radio Shop (Horace D . Good>' ........ ..... . ....... . llea<llDa. P • . 
FlaxoQ·eGora.&e . . ..•. ...•. . ..•• . . . . . •. .... •.•.••. Gloucester City. N. J, 

~r:df:~~~b:fa.~~~~~: : '. '. '. : '. '. : ~ .. : : '. '. : '. ' ... '. ' ............. w:a.:,rr~:~~Ob~ n~: 
Reo Motor CaT Co. : . . .. .. . .•. . ..•......... . .•••.•.•... . . LBo.'I~. Micb. 
W ... hiol;tan Radio Hospi .. I. . .. ..••. . ......••.•• ... . WaohiD&t<>n. D. C. 
norou Bro'\ . . . • .. . ...•...........•.. . . . •..•.. . • ... .... . Hamilwo.Obio 
Union Colle~ . ............................... .. ... . aobOll.ct.edy. N. Y. 
Uruvef3ity of llliaols .. . ......... .. .. . ... . . . ..... ...... .. .. _ Urbaoa. Ill. 
Police and Fire Bienal DepartmftZlt .. , •....••. •. : •.• . .. . .• • . Dallaa. Te .... 
Tarrytown. Radio Res. LaM ... . . . . . . . ..•.....•...•. . • Tart"YtoWli. N . Y. 
BoutbeMt J\U,.,ourl State Teacbet3 ColLe&"e . . _. ' ... . ... CaD" Girardeau. Mo. 
Clemsoa Agncultural College .. .. . ..•..• . .•.. •.... . ClemsoD College. 8 . C. 
J . A. Foster Co .. . .... .. . . . ................ ......... ... ProvideDc •• R. I. 

g~~ g::;,~!t:::!~.~~.r~_~~: ~:::: ::::::: : :::::::::: : g~~~~~;,~~~~ 
Allentown Call Puhlisbing Co .. . . .. ..••.•... .. .... . _ . . . . AllentoWD. Pa. 
Se~'eotb Day Adventist. Cburch .... ... . .. ...... w •••• • • • New York. N. Y. 
Dou5Cbur &: WelCh Eloctriea.l Co ... .... ... . ... . ... ....... Fe~.lt River, M8.S!. 

8~r;. ~:~eQJ:1~iO' C~~;t~~t~o;; '~:.~::::: ::: :::::::::: : ~.~~~:~~T!!: 
Irvine A u. ... tia (Port Cbe..~ ter Cbamber of Commerce). • Port Chester. N. Y. 
(;ba..,. El8ctrio ShOP .•.• • • •••••..• ' •• , . • . • • •.••.• , .• .•. , . , Pomero~. Obio 

WMAY 
WMAZ 
WMC 
WMU 
WNAC 
WNAD 
WNAL 
WNAP 
WNAR 
WNAT 
WNAX 
WNYC 
WOAC 
WOAE 
WOAF 
WOAG 
WOAI 
WOAN 
WOAO 
WOAR 
WOAT 
WOAV 
WOAW 
WOAX 
WOC 
WOI 
woo 
WOR 
WOS 
WPAB 
WPAC 
WPAJ 
WPAK 
WPAL 
WPAR 
WPAU 
WPAZ 
WPG 
WQAA 
WQAC 
WQAE 
WQAF 
WQAM 
WQAN 
WQAO 
WQAQ 
WQAS 
WQAX 
WQJ 
WRAA 
WRAF 
WRAL 
WRAM 
WRAN 
WRAO 
WRAV 
WRAW 
WRAX 
WRBC 
WRC 
WREO 
WRHF 
WRK 
WRL 
WRM 
WRR 
WRW 
WSAB 
WSAC 
WSAD 
WSAI 
WSAJ 
WSAN 
WSAP 
WSAR 
WSAU 
WSAV 
WSAY 
WSAZ 
WSB 
WSL 
WSOE 
WTAB 
WTAC 
WTAF 
WTAL 
WTAM 
WTAP 

- Atlanta Journal. . ........ . .... . . . . ...... ...... . ...... . . . A.lau ... Ga. 

~f~~ 
WTAS 
WTAT 
WTAU 
WTAW 
WTAX 
WTAY 
WTAZ 

~~l 
WWAD 
WWAE 
WWI 
WWJ 
WWL 
WWOA 

J. aod M. Elec. Co ... .......... . ................ ...... .... U tica. N. Y . 
School of EuJOoecriDJ: •. • •••••.•.••. • . • .• • ..•.•••. .••. Milwaukee, 'VIi:!. 
F.1I River D.ily H.r.ld Publioblos Co . .. .•..• • .• • . •..•.• F .. 11 River. M ..... 
Pooo Tr~f6o Co .. ........... . .. . .. '" ......... '" ...... Job ""to ..... Pa. 
Louio J . Gallo . ... . ... .......... ... . .... . .. . ..... . . ... N.w 0.10&lI08. La. 
Toledo RAdio k Electrio Co .. ........... . ...... .... .. .. .... Toledo. Ohio 
Willard Btorw.lI'e B3ttef)'" Co ...••..•.•••. • •• . " . ' " .••.•.. ClevelfLIld, Obio 
c..mbrlds. Radlo.l< EI.,.tric Co ...... .. ....... .. .. . . . . .. . . Cambridl: •• III. 
S. II . V .. U Gordon & 8oD .. .... .. .. ....... ................ . 0..00. Wio. 
Rnliaoce Eectrio Co •..... . •..•..•.....•... .. •.... . ••..•. . Norfolk. Va. 
Cbar~ E. Erb. t.iD ......... . .. ............. . . . . . ....... . . .. Elein. Ill. 
Edi, oe Electri. Illuminating Co ... ............... . BooCOD. M ..... (Portable) 
Rue" Butery &. Electric Co •.. .... • ..• '" • .••.••.•. '" .. Tecurn.seb. Nebr. 
Mrlculturll.l & MechAniCAl CollbKe of Teua . ••• .•• • •. . . Colle~e StatiOl., Tea 
Willi:lTD!I Ih.t'dw~re Co .. ......... .. . .. . ..... ..... . . . ..... . Streator. ·nl. 
~~;~'),?~ ~r~~~~ .~~t.i~~ : : ~ ~ : ~: ~: ~ .': : ~:::: : ~ : ~~~b?r~~ie~r~. nl: 
Kao !l&3 9h.te Asrricultu""lColl~e . .•..•••. •. •.• .• •• . •. • Manhattan. Kao!l. 
n . G. S""I Co .. . . . . .. .... . ...... ................ ...... . .. . Chic""o. III. 
Wri:<bc& Wrldr.tClne,) ..... . ...... .... ........... . .... . PhiIad.lphla. Pa. 
Tbe AI,mo Ball Iloom .. . ... . ... .................. . ........ . Jol;o •• Ill. 
Ford Motor Co ... . . . . " .. . .... • . . .. , ..•..••. • . '" .• , . Denrboro. M ich . 
Detroit NeW3 (E"9"ening News Asso.) .. , •.•.• .• •. • •.•••.•. 4 •• Detroit. Mich. 
LoYoI~ UDivet'3itY • •.. ... . • .. . •.••. .... • .. •... • .•. • .. New Orleald. La. 
hticbl&aQ College of r.fiuea •. .• , . . ..•.. . .•• .•.•• •...• ..• Uouebwn. Mich. -
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360 
286 
390 
268 
229 
278 
405 
455 
278 
240 
360 
226 
360 
360 
280 
254 
286 
360 
417 
360 
286 
283 
360 
231 
278 
278 
345 
423 
261 
360 
254 
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256 
286 
448 
250 
280 
261 
500 
261 
278 
254 
258 
275 
231 
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244 
52. 
266 
280 
360 
273 
385 
360 
360 
229 
360 
242 
526 
240 
484 
360 
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405 
441 
283 
360 
263 
283 
286 
236 
286 
273 
296 
270 
234 
275 
240 
283 
280 
360 
360 
266 
241 
448 
256 
224 
241 
244 
236 
263 
242 
238 
268 
278 
469 
288 
256 
360 
270 
273 
261 
273 
275 
360 
261 
309 
258 
229 
263 
254 
229 
360 
233 
258 
429 
273 
246 
248 
360 
242 
252 
390 
242 
220 
280 
286 
244 
242 
280 
231 
283 
283 
273 
268 
360 
242 
273 
511 
260 
2H 



RADIO AGE for February, 1925 

Make BIG MONEY! 
-IN RAIl.IO~ 

We Need Men-Can You Qualify? 
Ozarka represeDtatives make real money be
cause they give real values and deliver a real 
service. For instance. there is a 4-tu.be O~a~ka 
IDstrument fOl" loud speaker operatIon, gIVing 
wide range of reception at $39.50. Our men 
demonstrate Ozarka Instruments and Install. 

sale ellllY by U. perfor
radio aDd our methode, 
Ozark. 88 our 

is not 

"Up the Ladder" With 
The Beginner 

(Contin fled from page 27) 
circuit diagrams show the proper hookup. 
Note that there is no connection from the 
primary to the secondary. 

Amplifica tion 

The Magazine oj the Hour 

Quality Not Sacrificed 
Here is real battery 

quality. guaranteed to you, at 
p";eca thnt will aotound the en. 
tire battery-buying public. Order 
direct from factory. l'ut the Dealer's 
Profit in your own pocket. You actually save 
much mOre than half. and so that you can be 
convinced of true quality and perfonnance, we 

77 

WRITE Todav for illustrated 
hook No. 101 tbat .ri.eslbe eDtire 
OzarkaPlan. DOD't fa.l to !lIve 

A
UDIO amplification con~ists of ampli
fying the low frequency currents. 

The method employed consists essentially 
of a series of audion amplifiers arranged 
electrically so that the amplified output 
of each tube is passed on Suc.cessively to 
the next, to be amplified again. Each 
tube with its passing-on coupling is 
referred to as a stage, or "step" in the 
amplifier. 

gives Written Two-Year Guarantee 
Hereis your protectionl N oneed totakeachance. 
Our batteryi~ right-and the price i~ the lowe.t 
ever made. Convince yourself. Read the pricesl ~ 
Special2-Volt R3dio Storage Battery, $3.75 
Spoclat 4-Volt Radio Starago Battery, 6.00 
6-Volt, SO Amp. Radio !Storage Battery, 7'0~0 
&.Volt, 80 Amp. Radio Storage BatterY. 8.00 
6-Volt.l00 Amp. RadiO Starago Battery .. 9.50 
6-Volt.120 AmD. Radio Starace Battery.l1.S0 
6-Volt.140 Amp. Rad.o Storage Battery. 13.00 

the uame of your <OUDly. As magnification of tube and battery 
noises and other disturbances of this 
nature are proportional to the magnifica
tion of the signal received. the number 
of audio frequency stages which are 
advisable is two, possibly three. 

, OZARK A, Inc:. 
1II'!::;'·~d~~ 800WalhiDgton Blvd. We ask for no deposit. Simply send name 

and address and style wanted. Battery will 
be shipped the day we receive Your order CHICAGO 

A.LDW~!9S0 
Several methods of linking tubes _are 

possible; for instance, resistance. induc
tance or transformer coupling. The 
latter method is by far the most popular. 
although the resistance coupled amplifier 
is rapidly gaining great favor. where 
volume is a second consideration. 

Express C. O. D .• subject to Your 
examination on arrival. Our 
guara n tee accompanies 

• FREE BOOKLET 
I f you are interested in buying a Radio Set, 
Radio Equipment or Radio Supplies of any 
kind at greatly reduced prices, send for our 

each battery. We allow 6% 
discount for ca.b in full 
with order. You cannot 
lo.el Actquick. Send your 
order today-NOW. 

Arrow Battery Co. 
UtS South Wabash A..,e. 
DepL I Chical/o. IU. 

SEND NO MONEY! 

February 7, at Midnight 
LISTEN TO RADIO AGE 

From KYW 

FREE BOOKLET 
We can save you money no matter how large Or 
small a set you intend to buy. 

G.-P. Co .• Bo" T, Colfax, Iowa. 

DEVICES 
displaying this seal 
have been tested 
and approved by 
the RADIO AGE 
INSTITUTE. 

The apparatU$illus-o 
trated and des
cribed below have 
successCully passed 
our tests for Feb
ruary. 19l5. 

Test No. 30. 
FEDERAL 
TYPE 201 - A 
VACUUM 
TUBE. This tube 
was submitted 
for test by the 
Service Lamp 
Co . • 112-114 
Trinity Place, 

r New York City, 
N. Y. Due to the 
efficient manner 
in which the tube 
is packed, it ar
rivedingood con
dition. A1thoul:h 
no tests wert'! 
made to deter
mine the liCe oC 
the tube, it gave 
very good re-

sults. It is well manuCactured 
according to all the latest practices 
and gave excellent results as a 
detector amphfier and oscillator. 
The filament consumption at five 
volts was one quarter ampere Bnd 
ninety to one hundred and twenty 
volts can .aCely be used on the 
plate. Tested and approved by 
RADIO AGE Institute. 

Test No. 31. THE DAVEN 
SUPER-AMPLIFIER. Tbe Daven 
Radio Corporation oC Newark. 
N. J., submit. one of their 
super-amplifiers Cor testing pur
po.es. We have Cound by actual 
experience that the tone quality 
of this amplifier far .urpasses any 
other method of amplification that 
is now practiced. Tube noiE~S 

were eliminated to a very great 
extent; in Cact they were negligible. 
Its consumption oC "B" battery 
current was Ies. than halC oC the 
amount consumed by ampli
fier. oC the ordinary type. The 
amplifier is delivered all wired and 
ready to imtall in the set. Arrived 
in eIccUent condition, and passed 
the test. and requirement. of 
RADIO AGE In.titute. 

Radio Age Insti tu te 
Manufacturers' Testing Service 

MEMBERS of the staff oC RADIO AGE will be pleased to test devices 
and materials Cor radio manuCacturers with the object of deter

mining their efficiency and worth. All apparatus which meets with 
the approval of various tests imposed by members ot the technical 
staff oC RADIO AGE will be awarded our endorsement. and the seal 
shown to the leCt will be furnished free of charge. Materials Cor 
testing should be sent to 

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

Te.t No. 32. THE MUSSEL
MAN SELECTIVE ANTENNA. 
SUbmitted by the Cycle Mfg. 
& Supply Co.. Chicago, Ill. 
Thi. type of antenna wire is 
a radical departure Crom the usual 
type of wire used in antenna con
.truction. It i. constructed with a 
center core made oC solid copper 
of 4200 circular mill. capacity; 
over this a 1-32 inch rubber insula
tion oC high quality; over the whole 
is an outer cover oC braided copper 
wire, tinned to prevent corrosion, 
with a capacity oC 4800 circular 
mills. When this wire is used as a 
straight aerial and not as a loop, 
the outside copper tinned braid, 
because of its surface, Bcts as an 
ideal wave collector. Arrived in 
good QOndition. and satisCactorily 
passed the tests and requirements 
oC RADIO AGE Institute, 

Test No. 33. BREMER TULLY 
LOW LOSS CONDENSER. Sent 
to U' for test by the Bremer Tully 
Mfg. Co., 531 So. Canal St., 
Chicago, Ill. ACter many te.ts we 
have found this conden.er to be 
truly oC the low loss type. When 
tested on laboratory instrument., 
it was practically impossible to 
measure any losse.. The style of 
con.truction is rugged and depend
able. The manner in which the 
rotor plates are assembled pro
hibits oC high re.i.tance leak • . 
Satisfactorily passed the require
ment. of RADIO AGE Institute. 

:of. Tested and Approved by RADIO AGE :of. 
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RADIO'S WONDER CIRCUIT! 

4 Tubes Do the Work of 7 in the 

Telmaco P-l Receiver 
Coast to coast re('eption. Aerial, loud 

l'peaker and batteries self-contained . 
Carry from room to room-take it any
where. Ask your dealer or write us. J.<'ree 
descriptive folder. 

Radio Di·ci.~on 

TELEPHONE MAINTENANCE CO. 
20 S. Wells Street, Dept. C , Chicago, III· 

Quality Radio Exclu";OPly Si""o 1918 

I Make the Best CHOCOLATE BARS 
Minh and Chewing Gum. Be my agent. E""rY
body will buy from you. Write today. Free Samples. 

Mil TON GOROON. 576 Jacksm St, Cincinnati, OMo 

MICA CONDENSER 
Patent Peodlcll: 

insure high efficiency and the 
Build· Up feature enables 
the operator to obtain any 
definite capacity from .0005 
to .006 by simply adding 
extra plates of copper and 
mica to the Build-Up base. 

Each alternate copper and mica plate hag a 
capacity of approximately .0002 Mfd. 

Build-Up Mica Condensers of the following 
capaciti<'S, each assembled complete in carton. 
at the following prices: 
.00025 Mfd . .............. ..... _ . ___ Llst price 50c 
. 0005 " __ ._. _______ _ .. .. SOc 
.001 _ .......... _ ... _ .. _____ 55c 
. 002 _ _ .......... _ ___ .__ 60c 
.0025 .... _._ .... _._._ ... _. 65c 
.005 _ ____ ._ .__ __ 70c 

.006 75c 
Estra envelope containlna 20 copper aDd 

mica plates, or sufficient to build up a con
denser from .00025 to .006, list price 25c. 

Table showina required number of plates 
needed for any capacity Is furnished with 
each condenser. 

Ask your dealer~r order direct 

CHAS. SCHINDLER 
1404 W. Delaware Ave., Toledo, Ohio 

The Magazine of the HOUf 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and .superior Storage ' :B" R~i2 Batt~rY to 
the Puhhc. we are selhng 1t for $3 .,," . Regu.lar 
Retail Price is $5.50. You save $2.00 byordenng 
NOW. A flner battery cannot be built than the 

World Storage "B" Battery 
(12 CEl.LS-24 VOLTS) 

To teD mn1fon ht)r1"lu with Kudlo Srtlt -and 1.0 ccuntlo." mil . 

~r~·~fn:~o:~:e':'::~::I~,.-c:r~~~~~~~ns.:~r::~d·;2;;~~= 
anee . HerC'"h a b3.tterr that p3Y'! f"r ,uelC ~n a few w('ek!4~ 
wlll1a.t 10r ~ears .nd cao be reduuged at a Decl~"'e c~L 
And &t0U aavtl' sz.OOhlJ orderina now • 

AS . B EquIpped With npenor attery Solid Rubber Case 

!~id ~~c~r..~r~:. 2t~~~'h!.lv~n~I~:;j~;; :-'.:~t:an:)' ~~:~v:~ 
bon oC chuJ:o and p,.e\l('c.t 1 .. ·"kOlKc and serpall'r of c .. rrenl. 

~ohuo~;illftn~h~;;f..·b~~~~I~'~:~ ~:nilJ':~tdl:~~· ~KCI)tlan . 
I' d~1I a\Ma, wiLh B great many nolka so often blame" on 
"a\.abc, ·· MaU )lour order tolola,. 

SEND NO MONEY 
Jo~ atato number of bsttC"rles wanted and wa.tIt IIhlp ck, 
order Is ree-CAve«!. EXTRA Ol-'FER: t batt.erw. In $ulll':a ,98 
volta I IIJOO Par. Exprebm.n a(ter.xamlnlng b.tterlesJ_~ 
percent ai1lcuant or c:M.S.b lu full With order. Seod 1'OntorCJW 
~OW and 58\<. 52.00. 

WORLD BATTERY COMPANY 
M.slin-. II/ tJuJ .Iamou. World R.sdio •. A" Stnr4p. BGltttrv 

ll19 S. Wabash Ave., Dept. B 1 Chicago, UL 
$Z.OO BY ORDERING NOWI 

THE RADIO AGE BUYERS' SERVICE 
What do you want to purchase in the radio line? Let the .taff of RADIO AGE .ave you time and money by .ending in the coupon below. 

Enter the number of the article you wouJd like to know mOre about in the space. provided in the coupon. 
1 "An Batteries 57 Couplera: loose 114 Indicator., polarity 108 Patent attorneys 221 Solder .. Ih 
2 Aerial protectors 58 C ouplers, molded 115 Inductance., C . W~ 16' Phone connectora. rnulti- 222 Solder aolution 
J Aerial insulotora 59 Couplers, vario 116 tneulation. molded pie 22.3 Spaghetti hlbin. 
4 Aerjal, 60 Crystal alloy 117 Insulation materi.1 170 Phonograph .dapte,. 224 Spark coila 
5 Aeriala.loop 61 Crystal holders 118 Inlul.tora. aerial 171 Plate •• conden..,... 225 Spark Ifap. 
6 AmpJifiera 62 Cry.t.la. rough 119 Inaulatora. compo.ition 17Z Pluga. coil 226 Stampinga 
7 Amplifying uniU 63 CrYatal •• mineral 120 Inauletora. 6bre 173 Pluga. telephone 227 Staton 

8 Ammeters :: ~~~:::/:: ~~':::t!~ed :~~ I~:~I:~:~:: ~:t'" voltag. ~i: ~::~:.e~~·r~itl and knob ~i: ~~~ch!~~. 
9 liB'· batteries 66 C I ed 123 I I) ISh I 

10 Butteriea <.tate .. oltace) 67 D::k~~ :~~:unt 124 I~:~I:~:~:: ~:r'd rubber I~; ~~~echtl~~~:;hinu ~~~ S:~~~h ;;.e::. 
11 Butteries. dry celt 68 Detertor unita 125 Inauletor •• porealain 178 Reinartz set part. 232 Switch etop. 
113l BB::::rryie~b!~orre~~e 69 Dotector •• cr)stal 126 Iron •• solderinG' 179 Regenerative set part.8 233 Switche., aerial 

70 Detectore. fixed crystal 127 Jacks ISO Receiver cap. 234 Switche •• batterY 
~~ I::::~ ~\~t~. 71 Dial. adjuster. 128 Filament control 181 Rectifier •• battery 235 Switches. filament 
16 Batten Bubatitutea 72 Oia.la. composition 129 Jara, batterY 182 Realatance leaka 236 Switche •• ground 

~~ 11~d~~g poaU ;~ g::::: ~h=a~~~er ~~~ ~~~b.tr.nsmitting ::! :h::~::tb:s~~ts ~~~ ~~:~~::: ~'!.~'!ftanca 
19 Binding poata, Inaulated 75 Dial •• metal 132 Knock-down panel unite 185 Rheo.tat atrips 239 Switche ••• ingle and dou-
20 Book. 76 Dial., vernier 133 Laboratories teating 186 Rheaatata, automatic bl. throw 
21 Boxe ... battery 71 O~.I. with knob. 134 Lever •• witch 187 Rheaatat •• ~ttery 240 Tone wheel. 
22 Boxe •• grounding 78 DI!a _ 135 Lil'htning arre.tera 188 Rheaatau. dial 241 Towera. aerial 
23 Bridge •• whe.taton. 79 Orilla. electriC 136 Looaecouplers 189 Rheaat.u, filamen~ 242 Tran1lforrnora. audio fr_ 
24 Broadcasting equipment 80 DrY cclla 137 Loud apeaken 190 Rheaat.ta, potenttorn.e.. ql,l"'CY 
2S Bu.hi.nga 81 Earth ground. 138 Loud apeaker unit. 191 Rheaatata. pow-:r 243 TranJonner •• 61.ment 
26 Buzzer. 82 Electrolyte 139 Lues. b.ttery 192 Rheo.teu. vernier 244 Tranaformer., modulation 

83 Enamela. batte.." 140 Lug$, telminal 191 Rod •• ground 245 Tr.nsform.r •• power 
27 Cabineta 84 Enamels. metal 14' MeaMiring'in.truments 194 Rotora 246 Tranaformer., pu.h-pull 
28 Cabinet.a. battery 85 End stops 142 Megohmetere 195 Scraper_: wire 247 Trun.former' t radIo fre-
29 C abinet.a, loud apeaker 86 Eyele~. 143 l\1etera. A. C. 196 Screw driver. qUenC)" 
30 C.rbons. batterY 87 EJJpenmental work 144 l\1etet's 0 C 197 Screwa 248 Tranaformers. variable 
31 Cat whiakere 88 Fibre .heet. vulcanizc:d 145 Mica . • • 198 Schoole, r.a~io. 249 Tranamitter. 
32 Code practia.en 89 Filter reactora 146 Mica ,heeu 199 Set • • rece~v!ng---e.blnet 250 Tub~.t vaccuum-peanut 
33 Coils 90 Fixture. 147 Milliammeter. 200 Seta, recel":,lr'!g---erYat.l 251 Tubes, vacuum-two ele-
34 Coil •• choke 91 Fu.e cut out. 148 Minerala 201 Seta. re-c~lvlng-knock_ ment 
35 Coih. coupling 92 Fuscs. tube 149 Molded in.ulation down. . 252 Tube_. vacuum-three ele-
36 Coila. filter 93 Generator •. high froequen- 150 Molybdenum 202 Seta. receiving - Neu- ment 
37 Coils, It'rid cy 151 Mounting., coil trodyne .. 253 Tune,. 
~; ~~H:: ~nd::::':~ 94 Grid chopper.. rot • ...,. 152 Mounting_, conden .. r ig: tta. re-ce~v~ni'-POd~ab~. 254 Variocoupler •• hard nlbber I 
40 Coils. Reinurtz 95 Grid leak holder a leak t e. receiving ......... 10 re- 255 Variocoupler • • molded 

41 Coila •• tabHizer :; g~:~'I~~t~~~~t~ing leak~ ~~~ ~:~~~~~::: e~~ leak 205 ~:.~c~ece.iv.ing-reRex ~~~ ~:~::c,:~re~e:,sh:rf!t~::bbel' 
:~ ~~d·e~,:~;npgart. 98 Grid leak •• variubl. 155 Mountinga. ~oneycomb 206 ~ta. recelvlng-regenera- 258 Variometers. molded 

99 Grinders. electt'ic coil tlve . . . 259 Variometere, wooden 
:~ ~~~:~:~:~a~::nn.coup. 100 Ground clam.pa 156 Mounting.. inductance ~7 ttt. rec~.v .• nB-Relnar~ 260 Varnish. inaulatina 

ling 101 Cround rode switch 20: Se~:: ~=:i:il~:=:ho~~o;ava 261 Voltmetors 
46 Condenacra. by-pa.. 102 Handln. awitch 157 Name plotea 210 SC'"t •• receivrng-.uper-re- 262 W •• hera 
47 Condenser .. coupling 103 Uea.d bands 158 Neutrodyne set p.rt. generative 263 W.ve meter. 

:: ~:~~:~:~:: ~~~ (pa~r. ~g: ~:~ ~~~ne, ~~~ ~~:etera ~I~ ~::; tranamittinC ~~~ ~~rve~ ~:~f:l 
grid, or phonel 106 Honeycomb coil ad. pte" 161 Oacillators 213 Sh~l1ac 266 Wire. braided and strand-

$0 Condenscra. variable gri.d 107 Hook upa 162 Panel cutting .nd drilling 214 Slidera ed 
51 Condensera. variable mica 108 Itorn •• composition 163 Ponela. drilled and 215 Socket adapten 267 Wire, COpper 
52 Condenaer., vernier 109 Horna. 6bre drilled 216 Socketa, 268 Wire, inllUlated 
53 Contact point a no Horns. mac he 164 Panela, fibro 217 Solder 269 Wir •• Litz 
54 Contacts, _witch 111 Horns. metal 165 Panela. hurd rubber 218 Soldering iron., electric 270 Wire. muSnet 
55 Cord tipa 112 Horns. wooden 166 Part. 219 Soldering paste 271 Wire. platinum 
56 Corda. for head aela 113 Hydrometera 1'i7 Pallte. aoldering 220 Solder Rux 272 Wire. tungaten 

1"""""~~~"~""~~~"~""""""""""""'"""""""""""""~-,,'~ 
, RADIO ACE BUYERS' SERVlq:, 5~ N. De.arborn ~t .• ~hicago. III. • -
, Please see that I am supplied w1th bUYing speCIficatIons and Prices on the artlele. number<:.d herewith, = 
~ I I I I I : 
: I am a- 0 Dealer 0 Jobber 0 Mfgrs.' Rep. 0 Manufacturer • : 

- ~ _ Firm [If identified with Radio industrY] .... ...... ....... ....... ............. ~ .. _ .... ___ ._ ..... _ .. ...... _ ..... _ .... _ ... _ ...... _ .. ___ .. _ .. ____ ._._._ .• ____ , 

- ~ : My Occupation .-.. --.. ---.... - ............ - .. --.. - ... --.......... - ..... - ......... My Name . ___ .... __ ... _ .... _ .. _ ... __ ._ ... __ ........ __ .. ____ ... __ ....... --. : . 

i , • " , Addre68 .... - ........ --.. - .. -.-.... ---... -.---------.. - .. - .. -.-. City --.- ... - ..... - ... --... - ... - .. ----... -.--...... State .-.--.-- l ' 
.",,"""""""""""""""""""""""'"""'~""""""""""'" 
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With the Manufacturers 
American Bosch Enters Radio Field 

The long expected entrance into the 
radio field on the part of the American 
Bosch l\lagneto Corporation will become 
an actual fact in January, when that well 
known automotive accessory concern an
nounces to the Radio trade, the Bosch 
NoBattry . 

The new unit, as the n~me implies is 
a device for the supply of current to radio 
sets without recourse to batter;es. 

Although the new unit is eventually 
to be supplied in four or five t ypes to 
take care of the various characteristics 
and requirements, the first available type 
will be for the supplying of so-called B 
current-it will secure .its original elec
trical energy from the house lighting 
circuit which, in the majority of cities 
and towns, is of the alternating type. 

I t is the purpose of Bosch to also in
troduce a complete NoBattry line , but, 
among the first to be announced, follow
ing the present effort, will be a combina
tion umt for the purpose of supplying 
both so-called A and B energy and there
by eliminating from radio one of the most 
outstanding cau~es of annoyance, trouble 
and mystifying reasons for loss of effi
ciency and unsatisfactory reception . 

The Bosch NoBattry, which it is ex
pected will be availabl e in January, is to 
be known as the BAN type, and will sup
ply B current from 110-115 volt alternat
ing lines, at 50-60 cycles. 

It uses less current than an ordinary 
25-watt bulb and delivers a steady, even 
flow of current, at a constant voltage, the 
detector plate voltage being variable. 

MANUFACTURERS 
SALES 

REPRESENTATIVES 
DISTRIBUTORS 

JOBBERS 
DEALERS 

Not • c e 
We are exclusive sales representa
tives for manufacturers of cabi 
nets, tubes and storage bat
teries. 

The RECO 4 tube tuned radio 
frequency set is built for and 
sold by us exclusively. This set 
is equal to any five or ' six tube 
set on the market. Long distance 
stations brought in with volume 
and clarity. 

The"RECO" Low Loss, Straight 
Line variable condenser will 
SOOn be ready for distribution. The 
prices will be reasonable. 
Watch for our ad in this paper 
evel y month. 

Distributors or Sales Representa
ti yes desired in various territories. 

Please write promptly to 

DA VENPORT - HICKORY 
CORPORATION 

32q So. La Salle St. Chicago, Illinois 

New Crystal Acts as Battery 
Conspicuous among new ideas being 

introduced into radio is the l\liller Bat
tery Crystal, an invention of A. H. l\liller, 
originator of B- Metal and president of 
the A. H. Miller Radio Co., of Detroit. 

Much is claimed for this new crystal, 
which acts in the capacity of a battery 
when charged with what l\l r. Miller has 
named "Pep Powder." 

Crystals rectify radio signals in pro
portion to their different resistance in 
opposite directions. The greater the dif
ference, the greater their rectifying prop
erties. These properties have been 
amplified in the Battery Crystals by 
charging or electrifying the crystal and 
keeping it electrified to a certain poten
tial. 

In local work , with a one tube reflex set, 
about four times the volume received by 
the. use of ordinary crystals is obtained 
from the Battery Crystal. In fact, there 
is enough volume to operate a loud 
speaker with ease. On long distance 
work, stations one thousand miles away 
are reached on one tube reflex sets using 
l\l iller Battery Crystals. Furthermore, 
reception is as distinct and loud as re
ceived in local work with ordinary cry
stals. 

Such claims for crystals seem startling 
but the Battery Crystal see res to have 
brought forth a new era in crystal work . 
This little crystal has power enough to 
deliver 25 to 50 millivolts right into the 
most sensitiye part of the circuit, which 
is in turn amplified. 

With each Battery Crystal, there is a 
generous supply of Pep Powder included. 
Enough can be purchased for 50 cents to 
last the user 10,000 hours. 

New U. S. L. Condenser. 
In order to meet the demand for a 

finer product , David Wald, president of 
the United Scientific Laboratories, Inc., 
n East 10th St., ew York City, 
producers of the famous U. S. L. line of 
Radio apparatus, has again set to task 
and deSigned a line of low loss con
clensers, which spell the last word in 
mechanical refinement and construction 
for such an article. The years of exper
ience, designing and building electrical 
motors, apparatus and radio parts has 
fitted 1\lr . "'aid to design apparatus with 

Want tomake big, easy money? Leam 
hnw to install, operate, rep air. cnn8truct 
nnd sell RadIO!1. Write nnw for facta 
about the amazing opportunities for 
Radio experts. and our special offer nf a. 
FREE lOOO-mile receiving set. and bnw 
ynu can quickly train at bnme by mail. 

Be a Radio Expert 
~it~~~~\ri~~:~~~~ti~~ =~:::r~~od': 
~lnlckly uDuerDur.implified bom.·study plan. 
We Deed men right now to rep ....... nt on!' 
A~!I()(!iation. Be the Radio expert tn yoor 
nell'hborhood. G. t your sblr. of the hill' 
prolil9. Hundreds ahout yon want RadIOS and 
advl~e how to op,-' rate .. You ean carn enongb 
money neht from tbestart to pay for~ODl'I!IIe. 

Notltinll' diffienlt aboDt It. 
Low cost aDd e ... y termll. 

FREE 
1,OOO-MILE 
Receiving Set 

Von't mlos thi' hi!!' speeisl nffer to suppl)' 
FREE all parta n ..... art to eon stroet a 
hh"h·vad c IOOO·mil. recp.innll set. Yon can 
s ell thIS set alone for practically the entire 
coot of the eouroe. S.nd for the facta nOW. 
Find out all about this bii''' pay field. Address 

Radio Association of America 
4513 Ruenswogd Awe., Dept. 22 Ch~.go, IlL 

MAKE YOUR RECEIVING 
SET SELECTIVE 

the utmost precision and skill. The new I Th B \" F'I I" 
low loss condenser is the result of these e. ~nson ·vave I te~ e Imlnat,es an-
years of mar:1ufacturing experience and I n.oYlng Interferences. It IS of the mduc
has the unique and sound principles of I tlve coupl~d type. . 
construction, as may be found in the l\ lo~nted ~n a Leautlful leathe,: cover.ed 
highest grade apparatus. cabinet With an engraved bakehte panel. 

Rigid frame construction without de- * PRICE $8.75 
pending upon insulation as part thereof, 
thereby eliminating all possible chances 
of misalignment, is one of the features of 
the new condenser, Straight-line capa
city is obtained by scientific construction 
c,f rotor and stator plates, which are made 
of a special grade of brass. Pigtail COn- 1225 No. Halst.ad St. 
nection on rotor insures absolute elec-

CHICAGO, ILt.. 

trical contact with rotor. 

HONEYCOMB COILS 
The Universal all-wave 
inductance. Back and 
frnnt panel mounting •. 
Send 25c for Super 
Het .• R. F. and Honey
cnmb Cnil Circui ts and 
Cnmplete Catalng.", 

an. A. !rus loa. Lac. 
815 MaJ:-S~~ ·blu~alO, N 4 Y. 
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l
':'··:':~:~~= KRACO .:1.:~~ .. "1 

~ \~~~2"M,~~!S/ 
~ \ Kedmont Mfg. Co. l 

6 n. Masb.. tl$.1 Came-U. Ave., Chlc:ap :. (II fL. ..... tt 

'5 . .. At all Radio Storr.! - · '6 Pill , •••••••••••••••••• ~ PIU 

Mail Orders :.";',~ i~~ ~~=~! 
furnl&b. AU IIIMU shipped f. o. b. ChiC4",O. 
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RADIO AGE ANNUAL 
for 1925 

Now Ready! 
With a Thirty-Two Page" Blueprint Section 

, of Record-Breaking Hookups! 
AT LAST! THE RADIO AGE ANNUAL for 1925 

is ready! After months of preparation, a bigger, 
better and more attractive book than ever is ready 
for RADIO AGE'S great army of set builders, 

THE ANNUAL for [925 is the result of three years 
of constant research work and experiments by the 
staff members and writers of RADIO AGE. It is 
the cream of the radio hookups that have made their 
appearance since the birth of radio and have won 
lasting favor with Ame.rica's millions of radio en
thusiasts, 

One hundred and twenty pages of new hookups. 
construction articles, and kindred subjects in the radio 
field compose the unusual contents of the RADIO 
AGE ANNUAL for 1925. No other book has ever 
been printed approaching its excellence. 1\;0 other 
book ca n be found that will give you such a variety 
of hookups and "How to build" articles. 

THE predominating feature of the RADIO AGE 
ANNUAL for 1925 is the big, thirty-two page blue

print section, consisting of sixteen full pages of blue
prints of favorite hookups, from single tube outfits to 
effiCient neutrodynes, reflexes and super-heterodynes. 
The kind of blueprints that made the RADIO AGE 
monthly section the talk of the radio world. USe them 
as actual working drawings. Everyone of the hookups 
in the blueprint section and in the rest of the Annual 
has been thoroughly tested by experts in our radio 
labora tory. 

Complete instructions for building every kind of 
hooku):?-from crystal to super-het, are found in the 
ANNUAL. The biggest dollar 's worth ever offered 
for home experimenters as well as experts. The blue
print section alone is worth many times the cost of 
the book. 

THOUSANDS of Annuals sold last year on a money
back guarantee. AND NOT ONE CAME BACK! 

Our first press run is but 25,000 copies . First names 
on the list will get first delivery. Pin a dollar bill to 
the coupon below if you want your ANNUAL NOW! 

$1.00 a 
Cop~' 

RADIO AGE ANNUAL 
FOR 1925 

$1.00 a 
Copy 

Some of the Features You'll Find 
I n This \Vonder Hookup Book 

How to read and understand hookups. 
How to understand radio phenomena. 
Building your first simple set. 
How to select the right receiver. 
Substituting a tube for a crystal- building the first tube set. 
How to amplify any kind of set. 
l'-laking a reflex set . 
Building your first Reinartz set . 
The renowned Baby Heterodyne No. 1. 
Adding a udio and radio stages to the Baby Het. 
How to make a battery charger. 
H ow to make a loud speaker. 
RADIO AGE A."INUAL BLUEPRINT SECTION with such 

popular hookups as the aperiodic variometer, loop sets. feed-

back receivers, neutrodynes, re:lex hookups, Baby Het No. 2, a 
Wonder Super-Het. and others. 

How to get rid of interference. 
How to make 8n amplifying unit. 
How to recognize and deal with every kind of 'tube trouble. 
Another super-heterodyne for the super experUnenters. 
Hints o n tracing troubles in super-heterodyne circuits. 
A three-tube long distance regenerator. 
A 3-tube set that eas!ly receives KGO on the loud speaker 

from Ohio. 
Improving the ever popular Reinartz. 
AND MA."IY OTHER UP-TO-THE-ML"IUTE HOOKUPS AND 

ARTICLES. 

ORDER YOURS NOW! 
--------------~-

RADIO AGE ANNUAL COUPON 
RADIO AGE, INC., 
500 North Dearborn St., Chicago, III. 

Gentlemen : I want to be one of the first to get the RADIO AGE ANNUAL FOR 1925'_ Enclosed find $1.00_ If 
I am not satisfied with the ANNUAL I will return it within five days and you will refund my dollar_ 

Name. ______ ____ ___ . _______ . ___ . __ ____ _______________ _____ . ______ ...... _ .. _ ......................... ___ ...... _ ..... _ ........... __ ._ .. _ ........ ___ ... _____ ..... _. __ ._ .. _ ..... _._ 

Address._ ........ __ ._ .. _ ...... ____________ . _________ ._._. __ ... _ ... _ .... _ ..... _ ......... ____ _____________ .... __ ._ .... ___ . __ . ___ . _________ ... ___ ._. ___ ....... _ ... _ ...... __ ._ ...... _ ...... _ ... 

City. ___ . __ . _______ . ___ ._. __ .. ___ ___ ._._._._ .... __ . ___ ._. __ . __________ . ____ . _____ . ___________________ _____ . ____ __ __ _________ State __ ______ __________ ._ .. _. ___ . __ .. _ ........ _ ........ _ ......... _ .. 

2-25 FIRST CALL FOR THE ANNUAL FOR 19251 NOW READYI 



The Real Secret of Clear 
Tone and ~et Operation 

told in. simple, every-day terms which everyone can understand 

SOMETHING has recently happened to radio 
which makes it a much simpler, more depend

able and sweeter toned instrument . That something 
is the complete elimination of internal noises by the 
radio inventor, Carl Pfanstiehl. 

The technical means which he employed is a 
scientifil ;tory of great interest to radio engineers_ 
The average radio user does not care about thar. But, 
briefly, in popular language, this is what he did: 

For years he had observed what complicated de
vices were being used to neutralize strayoscillations 
in the set, the oscillations of radio energy which 
cause chatter and squeaks and squeals,and often dis
tort speech or music.Paentiometers wue employed 
and extra condensers. These are a makeshift. They 
only partially succeed ; and they need adjustment. 

He made up his mind that some way could be 
found to go to the root of the trouble and elimi
nate it entirely, instead of merely trying to offset it. 

By tracing back the oscillations to their separate 
sources he discovered their true narure and how to 
keep them out. Nobody had ever known this before. 

The remedy is as simple as it is effective. All 
complicated devices are dispensed with. He so de
signed the strucrural relationship between coils 
and condensers that the stream of radio energy is 
perfectly controlled; there is no feedback causing 
stray oscillations. All the radio energy is utilized 
in developing the true signal. The set is internally 
noiseless. Speech and music come in without in
terference. You get a liquid clear enunciation of 
every syllable and J. supremely pure tone. 

See and hear this new s},stem that is revolution izing 
radio-the Pfa nstiehl Model 7-at your dealer's. Or let us 
send you free descriptive booklet. 

Dealers : \Xl rite for the special Pfanstiehl proposition. 

PFANSTIEHL RADIO COMPANY 
Highland Park 22 Second Street Illinois 

MODEL 7 RECEIVER 
A 5·tllbe Receiver using the ncw systcm of tUlled radi(l frequellCY 

'f. T est ed and rl PP,·ol·ed I'll RAD IO AGE :;. 



"Ubel!' DO THE 6 114 dWOR F 

Crosley Trirdyo SpeciaJ,$60.00 
Willi tube ...... C, .. It,.Pb .... $75.75 

Inlhe 

-fA . StE¥ lJrirdyn 
S INCE the inception of radio, the results obtained with 

Armstrong Regenerative Receivers have been the goal of 
comparison for all others. Trick circuits have been de

signed to get around the Armstrong Patent hoping to obtain 
results "just as good." This has resulted in the use of more 
tubes, necessary without, but unnecessary with regeneration. 
This is one reason why Crosley Radios, licensed under Arm
strong U . . ~~ Patent No. 1,113,149 have performed everywhere 
so remarkably on so few tubes. 

The Crosley Trirdyn, employing Armstrong Regeneration 
combined with tuned non-oscillating radio frequency ampli
fication and refiexed audio frequency amplification and using 
only three tubes, consistently gives greater felectivity, more 
volume and wider range than can be obtained where five or six 
tubes are employed without regeneration. With no regenera
tion, two stages of radio frequency amplification, requiring at 
least two additional tubes. must be employed in front of the 
detector tube to get the same results as furnished by one tube 
where regeneration is used. 

Every additional tube means additional expense; an added dial 
to tune, greater difficulty in operation. more distortion and 
more tube noises. The three tube Crosley Trirdyn has only 
two dials . These operate but two circuits. making tuning 
and logging very easy. 

You can't beat the results ' obtained from an Armstrong Re
generative Cro~ley ~adio. A trial will convince you. 

BEFORE YOU BUY-COMPARE 
YOUR CHOICE WILL BE A CROSLEY 

For Sale By Good Dealers Everywhere 

CtD41R311U,.rvraliu Rcai •• r. art L icensed under Arms,rong U. S. Pa~nll . IlJ,J4' 
PriuJ Wt., of the Rocki .. add 10'70 

Write for Complete Catalog 

THE CROSLEY RADIO CORPORATION 
Powel Crosley. Jr., President 

-G-IW5l£¥ 
Better-Costs less 

Radio 

Crosley 
Head Phones 

Better-Cost Less 
$3.75 

263 Sassafras St. Cincinnati, Ohio Cro.ley Trirdyn Newport, 
Cto,lry Ow,., and Op"alu Broadca.rling SIal ion WL W ..... t.l.o ... d er .. la, P~.... $10D.15 

J{. Tested and Approved bu RADIO AGE ¥+ 

CroslcJ' One Tube 
Model 50. $14.50 

WlIII .. \. ad C,.sk, Pb._ tJl.Z5 

CrosleJ' Two Tube 
Model 51, $18.50 

WIll mbu •• a Cnlll., Pb._ ~ 

eroaleJ' Three Tube 
Model 52, $30.00 

Wil~ 110 ....... C, •• l.,. , ...... $45.75 

Radio Corp'n 

2bJ s.-fru St. 
CiaciallOli. O. 

Mall -. free of 

cha'ie, ,.our catalo, 
of erg.ler rece; ....... 

&lid pan. 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed, but not sold on ebay 
or on any commercial sites , catalogs , booths or kiosks , either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


