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~ Is The . , .~ ~ 
r ~ANNUAL" ~ 
~ on your ~ 
~ Su~er ~ 
~ List? ~ 
(:J IF YOU intend to take a trip [;] 

~ th:s Summer, you're surely ~. 
going to keep in touch with 

Radio, e:. ther by bringing a set 

~r:tl along or building one during the ~[;], 
dull £fternoons, from parts you 
can take wit~l you. 

~[;]I' AND how are you going to build till' 

this set or study up on radio for the big season t!--:at .. 4 Big Blueprrnt Section 
is bound to come in September 1 

~. The answer is simple. All you have to do is to invest f or your Dollar! 1[;]" 

ONE DOLLAR in a RADIO AGE ANNUAL for 1925, the How many blueprints could you buy for a 
world's most complete and authoritative hookup book, dollar if you started out to buy t h em , one 

~
[!] and take it with you, whether you go to Eagle River or the b y one 1 Very few, you' ll adm it . Yet in t he [;] 

I River of Doubt. RADIO AGE ANNUAL for 1925 you'll find I 
sixteen full pages of blueprints in actua l 

Let t he ANNUAL for 1925 be your Radio Companion this c olor, explaining con cisely every i mportant 

~
~~', S ummer! It will tell you whatever you want to know in simple and complicated h ookup d eveloped [£:l,' 

t h e radio line-from troubleshooting of the little faults during the past year! The 32- page b lueprint 
that may develop far from horne-to t he actual c onstruct ion section of the ANNUAL is worth many 

[!] of simple portable sets or elaborate multi-tubers. times the purchase price of the book alone. 

~
:I Order the ANNUAL NOW-for the limited 1::[" 

GET THE ANNUAL NOW-and THEN go on your vacation! first edition is rapidly being b ought up b y 
It will be yo\,;r radio safeguard! eager radio enthusiasts. 

~ ~~O~; RADIOF~~E191fNUAL ~~o~; ~ 
~ Some of the Features ~ 
t:l Ho,, ' to read and understand hookup. . back recei,·ers . neutrooynes. r e:\ell hookup •• Baby Het No. 2. a I! 

~ 
How to understand radio phenomena . Wonder Super-Het. and others. ~' 
Building your first simple set. H ow to ge t rid of interference. , 
How to select the right receiver. How to make a n amplifying unit. 
Substituting a tube for a crystal-building the first tube .et. How to recogni%e and deal with every kind of t u be t rouble. 
How to amplify any kind of set. Another super .. heterodyne for the super experimente .. . 

[!] Making a reRex set. od ' ~ 

~ 
Building your first Reinaru set. Hints on tracing troubles in .uper-heter yne Circuits . I' 
The renowned BabY Heterodyne No, 1. A three-tube long distance regenerator . 
Adding Budio and radio stages to the Baby Het . A 3-tube set that easily receives KGO on the loud . p eaker 
How to make a battery charger. from Ohio . 
How to make a loud ."eaker. Improving the ever p opular Reinart z. 

[!] RADIO AGE ANNUAL BLUEPRINT SECTION with .uch AND MANY O-HER UP TO-THE MINUTE HOOKUPS AND I! 

~ ::'~~ku: : ~ :':"~ :':':'~-: :.~~ __ :T~C~S~ _. ___ -__ ~ __ _____ _ . ~ 

~
[!]\. RADIO AGE. INC.. RADIO AGE ANNUAL COUPON ~GI' 

500 North Dearborn St., Chicago, III. 
Gentlemen: I want to be one of the fi rst to get the RADIO AGE ANNUAL FOR 1925. Enclosed find $1.M. If 

J am not satisfied with the ANNUAL J will return it within five days and you will refund my dollar. 

~ ~:;,:-:'::::= : '.'.~-:~ .:' .... _.. ........... ~:::.:. :::: :==::::: ' I 
[!] Clty ................. _.. . . . State. . ........................................... ..... .......... I:: 
~ 7·25 ,. . ~ 
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Unusual Featuloes 
Increase Receiving Efficienclj 

&Ilnpiifies radio tuninl';. 
P encil reec.rd a sta tion on 
tll~ dial-thereafter simply 
turn the finder to Your 
pencIT mark to get that In -

stantly. EasY-'luick to 
mount. Eliminates fum -
bling, guessing, Fumished 
clockwise or anti-clockwise 
in gold or silver finish. 
Gear ratio 20 to 1. Silver 
$2.50. In gold fin ish, $3.50. 

tlLTR..71-V~R.mBR. 
TUNING CONTROl.. 

I K less than six months the Ultra-Lowloss Condenser has 
proved its right to leadership by greatly simplilled de~ign, 

greater tuning efficiency, and radically different operating results 
-not only in the eyes of scientific and engineering men, but with 
the buying public as well. 
These a re the predominating Ultra-Lowloss features : (1) Single 
insulation strip reduces leakage losses materially, (2) ~"!onoblock 
mounting with plates cast into block reduces series resistance and 
assures posith'e contact, (3) Minimum of metal of high resistance 
material in the field and frame reduces eddy current losses, (~) Cutlass 
Stator Plates produce a straight line wavelength curn-separating 
stations evenly oyer the dial. Each degree on a 100 degree scale dial 
represents approximately 3% meters over the broadcast wavelength 
range. 

This enn separation applies to both high and low wa,·elengths! 
Simplifies tuning materially! 

The Ultra-Lowloss Conden~er i ~ a recent development of R. E. Lacault, 
E ,E., originator of the famous Ultradyne Recei ver. 
Ilesi~n of Lowloss Coils furnished free with each Condenser for amatellr and 
hroadca>t wavelengtb> >howing which will function DlO.t efficiently with tbe 
Condenser. 

<1 1 your D~"lt:r· s. Othcr-.u;sc , scnd purchase price alld ;YOlt will be sJ/ppli~d I'oslpa id. 

tlLTRlf-LBUJL8SS 
CON DENSER 

Write for Descriptive Folder. 

PHENIX RADIO CORP.,116-B East 25th St., N. Y. 

¥ Tested and Approved bll RADIO AGE 'I-

* 

To mallu/Qrtufers 
11.'110 :I.·ish to improve 

tlleil' SfftS 

] will gladly consul t with 
ally man ufacturer regarrl­
ing t he ap plication of this 
conde nser t o his circuit 
[or obtaining best p ossible 
efficiency. 
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7'hc Magazille of Ihe lfoll r 

A Chat With 
the Editor 

T HIS issue of our magazine 
is a milepost in our progress. 
This is the t,velfth consecu­

tiYe month in which RADIO AGE 
has presented a group of blue­
prints with accompanying con­
structional detail. It IS fitting , 
therefore, that we celebrate th~ 
dose of our first bl ueprint year 
by offering our readers a collec­
tion of blueprints which comprise 
all the basic circuits known. to 
radio. Upon the circuits described 
and illustrated in this group ALL 
hookups are developed. Other 
arrangements may differ .from the 
parent circuit in many details but 
fundamentally all of them are only 
adaptations of one of the basic 
designs inside this cover. 

I t will be remembered by radio 
fans that RADIO AGE was the 
first magazine to present illUstra­
tions of radio circuits in picture 
form. That is, we were far ahead 
of all other magazines in producing 
drawings in which the parts of the 
receiver were indicated in their 
proper location, thus getting away 
from the ancient schematic dia­
gram. Man)' old timers still pre­
fer the wiring diagram but the 
continued success of RADIO AGE 
shows that there are many thou­
sands of fans who prefer the pic­
ture diagrams. This magazine 
therefore gives both, and has been 
doing so for two years. 

Other magazines ha ve fallen into 
line, a,lthough tardily and the 
picture diagram is an essential 
these days. \Ve predicted we 
would ha \'e imitators and we are 
pleased that our competitors have 
justified our prophetic accuracy 
and at the same time have flattered 
us by thus plainly showing their 
approval of our original methods of 
helping those who built their own. 

Now several other publications 
have taken a deep breath a,)ld 
leaped into the making of ' blue 
prints. After one year of offering 
an exclusive blueprint feature we 
again are pleased to have "follow 
the leader" publications admit 
they have been behind the times 
for'twelve months. 

After all , whatmakesa "big" mag­
azine? \Ye leave the answer to you. 

LUltor Kadio Age. 
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RAD IO AGE Jor Allgll$t, If)2S 

EYEllEAD").· HOUR 
E"ERY 'rGESDAY AT S P. 1\1. 

(Easlnn Standard T ime) 
For real radio enjoyment, tune in the 
"Eveready Group." Broadcast through 
WEAF Nc\\,'ork WEAR Cle .. eland 
WJAR !' ro<ldence WSAI CIncinnati 
WEEI B o.IOII WWJ l>etrolt 
W FI }'Ioll . dolphl. { ~l1nll • • lloll. 
WGR nutfalo SI. P aul 
WCA E l'IU.burgl, Va<anpOrt 

The JI,[agazl:lle oj flre _ Hour 

* PREFERRED 
IT IS no accident that more Eveready Radio 
Batteries are purchased by the radio public than 
any other radio battery made. 

Such complete and voluntary endorsement: 
can lead to but one conclusion-for best recep­
tion and longest life, E\'eready Radio Batteries 

lead the field. 

You can prove this for yourself by hooking 
EYeready Radio Batteries to your set. You will 
find that they deliver a steady, vigorous stream 
of power that lasts longer. It is Eveready 
economy that has created such an overwhelming 
preference for Evereadys. For eyery radio use 
there is a c~rrect, long-lasting Eveready Radio 
flattery . There is an Eveready dealer nearby. 

lolanu/aclflrt'd and gua,.anlfrd by 

NATIO!\AL CARBON COMPANY, I NC. 

New York San Francisco 
Canadian Kationa! Carbon Co., Limited, Toronto, Ontario 

EVEREADy 
Radio Batteries 

-they IDst longer 

~ Tes/I'd and Allprot'!'d by RADrO AGE .y. 
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RADIO Corporation of America has quit its fight 
to deprive RADIO AGE of its name. It now 

appears that the title of this magazine will be duly 
registered in the United States Patent Office at \Vash· 
ington and that the publishers will be left in peaceful 
enjoyment of the snappiest and most .expressi,·e name 
in the radio publication fielo. 

The immcdiate reason for tHis fortunate ending of 
the controversy is the decision of Radio Corporation 
10 discontinue publishing "Wireles..<;· Age." The Cor­
poration bought "\\'ireles..~ Age" with other assets which 
it took over from the l\1arconi Wireless Telegraph 
Company several years ago. 

When RADIO AGE applied to the Patent Office 
in July 1924 for registration of its title the Radio 
Corporation interposed fonnal opposition on the ground 
that the name RADIO AGE was causing confusion 
in the public mind between RADIO AGE and "Wire­
less Age." The publishers of RADIO AGE, having 
been building up the prestige of their name for several 
years, resisted the Radio Corporation's contention 
yigorolL<;ly and the details of the controversy have 
interested many thousands of radio fans, as well as 
editors and publishers who are naturally interested III 

such litigation. 
It is to be regretted that the legal points involved 

could not have gone to a decision. This magazine has 
heen sincere in its com-iction that it was morally and 
legally entitled to the name which it has endeavored 
to identify honorably and helpfully with the progress 
of radio in the United States. 

\\'e are infonned that the subscription list of "Wire­
less Age" has been sold to another radio publication 
and that the Corporation's magazine will not appear 
after the AuglL<;t issue. This is, perhaps, a de,-elop­
ment which points to more compactness in the radio 
publication field. RADIO AGE, in the last few , ears, 
has absorbed two other radio periodicals. I t is a field 
of free competition and only the fit will survive. It 
is a business so keenly competitive that the successful 
radio publisher must make a business of radio publish­
ing and not attempt to make it pay him dividends as a 
sort of hy-product of his other publishing Or commercial 
enterprises. 

As the dove of peace settles down upon our editorial 
desk we look about us at the discarded implements of 
war and we have the same sort of feeling that swept 
oyer us a few minutes after 11 a. m ., NO\". 11 , 1918. 
\\Te were a battlefront war correspondent and while the 
dead were still being carried from the American field 
,,·e, alked up to the Gennan barbed wire and across it 
exchanged questions with Fritz as to what all the shoot­
in' was for. 

The boys from the fatherland had their notions 
on the matter and we had ours. But we agreed on one 
thing- the dadblamed rukkus was over and we couldn't 
wait to cut aCrOss the shell-holen scenery and get back 
to the pursuits of peace. Peace, be it said, with honor. 
Away with legal briefs! Rring on the blueprintst 

THE radio man who has heen mixing his conscience 
with his business policy is stepping out on the 

long, straight highway which leads to pennanence and 
prosperity. We have heen watching the radio trade for 

The Magazine of the Hour 

several years and have been making mental bets that 
certain individuals in the trade would succeed and that 
certain others, who bore the outward appearance of' 
Sllcces..<;, would fail. Most of the bets were cashed. 

Makers of sets and parts either kept faith with tht" 
public or they did not keep faith. They were either 
after a quick dollar or they were intent on establishing 
a sound business. They were either price-cutters ur 
t hey aligned themselves with the anti-gyp forces. 
They were huilding up suspicion of radio performance 
by selling inferior stuff or they were fortifying the radio 
industry by selling merchandise that would function. 

The radio men with the conscience are still in 
the industry and they are preparing for immense pro­
duction this season. Some of them have been adver­
tising in RADIO AGE since popular broadcasting . 
first thrilled the country and they are still advertising .. 
It is a pleasure to see their names in the book. They: 
prove that honest manufacture and honest merchan-. 
dising pays. 

As time passes it is going to be increasingly diffi<:'t1rr.­
for the gyp and the maker of shoddy radio to e:s.lsti .. 
The fans are educated. If just entering the fascin~ti'~ 
art they have friends in plenty who will warn th.eIrnll 
away from the catch-penny purveyors. \Ve Wau'liU to 
add our voice to the general chorus and warn the radio 
beginners to let the flashy stuff alone. Buy from the 
manufacturer or the dealer who has im'ested heavily of 
money and effort to build his business. He respects his 
business and will not jeopardize it by gyping ClL<;tomers. 
Deal with manufacturers who advertise in reputable 
radio publications. \Vise publishers will not knowingly ' 
a.ccept advertisements from sources which do not gi~ 
val ue receiyed. 

Radio progress has been marvelous but it wollfdl 
ha,-e been more speedy if ,it had not been for trhe ~ 
ghouls who tried to raid it before its structure wa~ 
scracely begun. The radio industry is on its feN an1.U 
it is a giant. The day of the gyp is numbered. 

Certain editors of radio publications constantly are 
shouting that their editorial colwnns are not for sale. 
Yet we seem to detect evidences that some of them 
ha,-c been sadly tempted. 

Radio is fortunate in having one of its lea~drrg:­
figures represented in the MacMillan e.xpedition to the' 
arctics. The presence of E. F. MacDonald, Jr., p.rmsi.:" 
dent of the Zenith and Radio Corporation, as com~­
er of l'.lacMillan's second ship, the "Peary" assumes tl:noe 
world that whether this adventurous group fim:l tI.lhe 
unexplored continent or not they at least will g~\{e llC"," 
",aye radio transmission the most effective test ~ bas 
ever enjoyed. 

\Ve are receiving numerOUs letters from OUr English 
and Australian readers. They are eagerly testing and 
prO'\;ng the blueprints, Brazil, Japan, Holland, 
Gennany, France and South Africa, as well as Mexico, 
Cuba and Porto Rico are represented on the growing 
subscription list. Verily the hook-up is the same in 
all languages. 
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I n.trOdtlCin,g the Winn,er! 

r 
Ito-

Photo 1'0"'.11 8'lP .. oiaUy for R .o\OIO ;\OE . 

HE WINS RADIO AGE SHIELD 
Karl Bonawitz, premiere organist for Radio Station WIP, the Gimbel Brothers radiocast 

at Philadelphia, Pa., emerged with first honors securely won after the final count in the 
first annual RADIO AGE Broadcast Entertainers' Popularity Contest. Karl maintained 
a steady lead throughout the entire competition, which started last July. A picture of the 
shield to be presented to him will be found on page 8, this issue, with the Contest Editor's 
comment on pages 7 and 8. . 
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?lou may escape . 
the collection ~ _ £'lQ - - S 
but not the need Clj 'ZARKA ERVICE 
THE satisfaction you receive from your radio depends 

not on what it does once in a while-but night after 
night and month after month. Whether you grin or cuss 
depends on the service behind your radio. 
Ozarka radio instruments are 
only sold by trained factory rep­
resentatives, men who not only 
specialize in radio but sell and 
service Ozark as only. 3,100 
of these men, trained directly 
under Ozar ka engineers consti­
tute a service force, unequalled 
elsewhere in radio today. 

When you buy a radio you'll 
compare appearance, tone, vol· 
ume and selectivity by having 
various instruments set up in 
your own home but-that isn't 
enough - compare the service 
behind each one. 
Any Ozarka factory represent­
ative will set up an Ozarka in 
your home - he will not even 
operate it himself, but depend 
for his sale on what you your­
self do. If you, by your own 
operating, do not bring in the 
distance, the volume and tone, 
you expect a radio to give, then 

121 Austin and L.~ Salle Streets 
Chical:o, Illinois 

do not buy the Ozarka. If you 
do buy it, you can rest assured, 
no matter what happens,acom­
petent service man is at your 
call at all times. No Ozarka 
representative can sell Ozarka 
Instruments without giving 
Ozarka service. You are entitled to 
such service-demand it! 

The Ozarka Representative 
knows every part, every wire 
of the Ozarka. In fact he com­
pletely assembles his own 
instruments. His training on 
installations, aerials, ground 
connections, operation and 
service comes directly under our own 
engineers who designed and perfected 
the Ozark a circuit. 

That is why our book,"Ozarka 
Instruments No. 200," describ· 
ing all models of Ozarka should 
be of particular interest to you. This 
book and the name of the Ozarka rep· 
resentative near you, will be sent 
immediately at your request. Please 
give the name of your county. 

Gentlemen: Without obligation send book "Ozarka Instru· 
ments No. 200" and name of Ozarka representatlVe. 
Name ___ __ ___________ ___________________ ____ __ __ ___ _ 
Address ___ _________ ___ _____ ______ City ___ ________ __ __ _ 

County __ ___ ____ ________ ___ ____ State __ ___ __ _______ __ _ _ 

We Have Openings for a Few 
More Ozarka Factory 

Representatives 

OZARKA Incorporated, is now entering its 4th 
year. From a beginning with one engineer, 

one stenographer, one salesman - our present 
president, the Ozark a organization has grown to 
over 3100 people. There must be some good 
reason for this growth. 
Ozarka instruments have made good - they 
have more than met competition. Ozarka repre­
sentatives have made good not only because 
Ozarka instruments were right, but because they 
have been willing to learn what Ozarka engj· 
neers were willing and capable to teach them­
Ozarka unusual salesmanship and Ozarka service. 
There are still openinl(s for the right men in this organi­
zation-men who believe rn the future of radio-men who 
are tired of working for some 0 ne else- men who want a 
bllsiness of their OWn. Prove yourself by sales and will· 
ingness to learn and exclusive territory will be given you. 
The man we want has lived in his community for some 
time. He has the respect of hiS fellow men because he has 
never "put anything over" just to make money. He may 
not have much money, but he is not broke and is, at 
least, able to purchase one demonstrating instrument. 

Check Coupon for FREE Selling Book 
Radio offers a wonderful opportunity to men who are will­
lng to start at the b()ttom and bUild. You need not know 
salemansblp. but will you learn what we WIll gladly 

teach you? You may not know radio, 
but we can and will teach you if you 

'lIIJ, ,, ";' will do Your part. With such knowl· 
a~. edge and willingnesstowork,it doesn't 
':- . 'Plan ' seem possible tbat you cannot make 

good. Sign the coupon below, don't 
fail to give the name of your county. 
Better still write a letter, tell us about 
yourself and attach the coupon. if 

- -~.,.-:-- . .: inter~sted in our salesman's plan ask 
--'~~ for "Ozarka Plan No. 100." 

INcORPDRI\1f.l) 
121 Aultio and La Salle Street. 

Chical:o, 1IIiooi8 

Gentlemen: I am greatly interested in the FREE book "The 
Ozark a Plan" whereby I can sell your radio instruments. 

Name - _ -- __ - __ - - - -- -- -- - --- - _____ • _ - _ - - -- - - - - - - -- ---
Address ___ _______________________ City ______ • _______ _ _ 
County _________________ ___ ___ _ State ___ ______ _____ ___ _ 

:{. Tested and Approved by RADIO AGE :{. 
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Results of Readers' Vote--

BONAWITZ W I'NS Contest! 
By popular acclamation, Karl Bona­

witz, organist, has been chosen 
winner of the R.\DIO AGE 

Broadcast Entertainers' Popularity Con­
test for 1924-25. By virtue of his victory 
he will bc awarded the winner's shield. 

Getting off on an early start, the name 
Karl Bonawitz appeared in eighth posi­
tion aftcr the first thirty davs of the COn ­
test. During the next mont h he climbed 
to third place. Then with the contest 
only one quarter of the way through, he 
suddenly jumped to the head of the list 
\\' here he has been contin uously threaten­
('d by Bill IIay, Bert Davis and II. W. 
Arlin, but never at any time displaced. 

K . 8., as he is familiarly known to the 
thousands of radio fans, might justly be 
christe ned "The i\ Ionarch of the Reeds." 

One year ago , in the July, 192-1, issue 
of RADIO AGE, there appeared a full 
page announcement of the RADIO AGE 
Broadcast Entertainers' Popularity Con ­
test. 

"\\'ho is your candidate for the Radio 
Hall of Fame?" is thc way it was pre­
sented to our readers. 

O pe n T o All 

THE candidate could he any persoll 
identified with radio, including an­

nouncers, entertainers, in ventors, manu­
fact urers, or in fact any person in any 
manner connected \\'ith the great radio 
industry. Beginning with that issue, 
ballots appeared in twelye successi\'e 
numbers of the magazine, the last one 
being presented in R .-1.DIO AGE for 
June, 1925. 

During that period thousands of radio 
fans were given the opportunity of nam­
ing their favorite, and as each ballot 
iii e\'ery instance registered only one 
\'ote for t he candidate , it is helieved that 
the winner was selected strictly on his 
own . merits. RADIO AGE maintained 
an attitude of strictest impartiality 
thr01lghout the contest. 

In receiving the votes, after the contes t 
had ended On midnight of June 15. a 
number of interesting facts was <Iis­
closed. 

It is quite singular to note that of all 
t he hundreds of candidates, t hat the 
hea\·iest vote should ha\e been polled 
in favor of an organist. For with all due 

By HARRY ALDINE 

respect to the strains of an organ, the 
performances were limited and pitted 
against a handicap of entertainers who 
performed nightly O\'er the microphone. 

Bill Hay 

Bill Hay, Announcer of KFKX, the 
Westinghouse station at Hastings, 
Xebraska, in addit ion to taking second 
place in the contest, must be given credit 
in being named the greatest announcer 
in the world. For from among the great 
array of talen t, Bill Hay succeeded in 
pulling more votes than any other 
announcer. I Ie is t he only candidate who 
drc\\' the greatest number of monthly 
votes on three differe nt occasions. 

Hay is Co nsi s tent 

H E, like Bonawitz, took off to early 
st art and was never at an\" time lower 

than third position. Start'ing at the 
head of the list, he gavc \\'ay to thc 
organist and II. \V. Arlin. And there he 
stayed to t he end of t he seven t h mon t h, 

BLll Hay, gen ial 1I0si at KFKX, Hastillgs, 
Neb .• who was among the leaders whell the 
filial l'ote was taken in RADIO AGE's 
Popularity Contest. lIe lVon second place. 

\\'hen the announccr from I fastings 
deposed H. \\7. Arlin from second place. 
T\\'O mont hs later Bert Davis came along 
and shoved Hay off his comfortable 
perch. For the next sixty days it looked 
as if t hc conge nial annOuncer were 
through. 

Then, suddenly, Bill I fay s tag-ed the 
lIlost remarkable comeback in the history 
of thc contest. Holding a poor third, 
with John S . Daggett and H. \\' . . \r1in 
close on his heels , the scattered forces 
rallied round Hay. and \\'i th a deluge of 
votes p1lshed him back to the seat of 
honor second only to Karl Bonawitz. 
Twenty-one morc rotes would ha \'e 
declared him winner, which is the closest 
t he organist has been to ddeat in recen t 
months. 

Forty-one \'otes behind Bill Hay 
comes "The Clown of the Air," Bert 
Da vis, for third honors. \vhile Bona witz 
and Hay had a thirty day start on the 
eccentric comedian from \VQJ, Bert made 
an excellent showing and for a time it 
appeared that he would run away with 
first honors. The fans whose votes 
placed the eccentric entertainer at this 
point of vantage, ",ill undou'ltedly 
regret having deserted him during the 
last few days when a comparati\'ely few 
ballots would have put him O\'er the top. 

By way of consolation, it must be 
noted that Rert Da\-is has been pro­
claimed the leader in his particular style 
of entertainment, as no singing comedian 
leads him in the final account in 1('. A 
wandering minstrel, more or Icss, - since 
he first started performing over t he radio, 
t he Clown of the Air is now started on 
what will be the first leg of a tr ip arOlln d 
the world. 

Fourth on the list, we fInd " (Tllcle 
John S. Daggett," the beloved announcer 
of KHJ, Los Angeles. Here again we 
must pa lise to recognize an exceptional 
achievement in Uncle John's having 
landed a place so close to the tOI' , Locat­
ed way Ollt on t he Pacific Coast, far 
from the center of population of thc 
United Stat es, added to the fact that 
t he cont est had been in progress for sixty 
days before his name was mentioned in 
R!l.DIO AGE. makes his showing a ll the 
1Il0re rema rkahle. FrOIll among the 
many broadcast ing stat ions ill his section 
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of the country, he is the outstanding 
figure west of the Rockies. 

H. \\'. Arlin, the world's pioneer 
announcer from Station KDKA, comes 
fifth. 0 uring the early stages of the 
contest our friend from Pittsburgh con­
sisten tly held a corner on the position 
next to the top for six consecutive 
months. It was during the early part 
of 1925 that his support gave way to find 
him eventually a little lower down the 
scale. His record is worthy of commen­
dation . 

There then follows in the order named 
Coon Sanders' Night Hawks and Art 
Linick, both of KYW; Jack Nelson of 
WJJD. Harry Snodgrass. formerly WOS, 
and Ford and Glenn of \VLS. A refer­
('nce to the "Final Standing" will show 
how the next twenty stood. 

There follows the standing of the can­
didates as it looks at the conclusion of the 
contest : 

FINAL STANDING 

Karl BonaWltz. Organist .... ............ WIP, Philad"lphia 
Bill HaY. Announcer KFKX. H a.ting. 
B"rt Davis, Entertainer. __ ................... WQJ, Chicago 
John S. Dagg"tt, Announcer . __ ..... KHJ. Los Ang"l"s 
H . W. Arlin. Announc"r ................ KDKA, Pittsburgh 
Coon·Sand"rs· N iS:hthawks OrchestraKYW. Chicago 
Jack Nelson, Announccr._ ............. WJJD. Mooseh"art 
Art Linick. Ent"rta in"r. _____ .............. KYW. Chicago 
Harry M . Snodgrass, Entertain" . ..................... . 

was, Jefferson City 
Ford & Glenn. Entertainers .... .... .. ........ WLS. Chicag~ 
Duncan Sisters. Entertainers. __ .. _ ....... KYW. Chicago 
Lee Sim s, PianisL __ ........ _ .. _ .............. KYW, Chicago 
Lambdin Kay , Announcer._ ......... .......... WSB. Atlanta 
J . Remington Welsch, Organist ... __ _ ... KYW, Chicago 
• Fred Smith. Announcer ................ WLW, Cincinnatt i 
E . L. Tyson, Announcer. ___ ._ ............... WWJ. Detroit 
Hired Hand. Announcer ._ ........... WBAP. Fort Worth 
"Sen" Kaney, Announc-ef._ .. ___ ....... .... KYWt Chica~o 
Nick B. Harris. Ent<Ortainer .. ...... .... KFI, Los Angel"s 
Jerry Sullivan. Announcer·Ent"rtainer._._ ..... . 

WQJ. Ch ica~o 

Edward H. Smith. Director·Player._ ................ . 
WGY. Schen"ctady 

Charles E . .Erbstein. Announc"r _ ........ WT AS. Elgin 
Wend"U Hall. Entertain"r._ . ...... WDAF. Kansas City 
Howard Milholland. Announc"r ..... _ ... KGO. Oakland 
Scottish Rite Orchestra ........ _ .. ......... KGO. Oakland 
Banks Kennedy. Entertainer .. .......... WEBH. Chica~o 
S. Hastings. Announcer ........ .......... .. KFI. Los Ang"l"s 
Rob<Ort Boniel. Announcer. ___ ........... WEBH. Chicago 
Arion Trio, Instrwnentai .................... .. KGO, Oakland 
Gold Dust Twins. Ent"rtainers ._.WEAF. New York 

And nowa few additional remarks about 
the winner of the contest. '''hat was 
there about the performances of Karl 
Bonawitz that won for him first place in 
the hearts of the great radio audience ? 

The following is a letter typical of 
f he many which accompanied the votes 
received hy Harry Aldine . 

RADIO AGE, 

123 Wa ve r'ly Place, 
Trenton, New Jersey, 

February 4, 1925 . 

SO() K. Dearborn St., 
Chicago, Illinois. 
Att .: Mr. Harry Aldine, Contest Editor . 
Gentlemen : 

Kindly enter my vote herewith fOl" Mr. 
Karl Bonawit z. His informal lIla[lll t" r of 
announcing ma kes one feel he is playing 
for the liseners in personal benefit. His 
happy manner is certainly medicine to 
those who cannot get out of a sick room. 
If this peculiar method of announcing 
and his clever playing can in any way 
make life more worth while to un-

" The Clown of the Air." Bert Davis. wlw 
made a big spurt toward the end of the con­
test and missed winning the coveted shield 
by only a few votes. Bert's popularity 
among Middle Western fans grew amazingly 
during the life of the contest. Hefinished third. 

fortunate shut-ins, he surely deserves to 
win your contest. 

Very truly yours, 
Thomas Prentice. 

His Life Story 
Karl Bonawitz was born in Phila­

delphia in 189-1. He studied organ, piano 
and musical composition in that city ; 
also in London and in Berli n. 

The thousands of radio fans who ha\'e 
heard and enjoyed his organ recitals were 
first introduced to him at the German­
town Theatre, where he went on the air 
for his initial performance. This \\'as 
in May, 1923. 

He was at once accepted by the delight­
ed fans , who sent an avalanche of con ­
gratulatory messages t o the Gimbel 
Brothers Station, \vIP, at Philadelphia, 
who broadcast the st rains of the Ger man­
town organ . 

A view of the shield which is to be presented 
to Karl Bonawitz on behalf of the readers of 
RAD 10 AGE. It measures six by eight 

inches over all: 

The llfagazine of the HOllr 

In the two years that followed, Karl 
Bonawitz has rendered over two thousand 
composltlons. Thousands of letters and 
telegrams give testimony to the recep­
tion accorded this popular entertainer. 

Performing from one of the largest 
instruments in the country, this pioneer 
broadcasting organist " Could make the 
reeds talk," and the simple manner in 
which he made his announcements 
between numbers made the listeners 
realize that he was not "acting." 

RADIO AGE congratulates Karl 
Bonawitz on his success. In behalf of 
the others who made such an excelIent 
showing, we can only regret that there is 
but one first place. 

A Word from the Winner 

SINCE closing its first editorial 
forms , RADIO AGE has been 
fortunate enough to hear from the 

winner-Karl Bonawitz. He is now play­
ing the organ in the Stanley Theater in 
Atlantic City, N . J.. where the bathing 
beauties flock every year. 

However, let's let Karl tell the story in 
his own way. 

Here's his letter : 
.. Harry Aldine, 
Popularit y Contest Editor, 
R.-\DIO AGE : 
., Dear Harry : 

"I received your kind letter and I am 
very much pleased to hear that I have 
won the RADIO AGE Radio Favorite 
Popularity Contest, which was begun a 
year or so ago. 

co I stopped broadcasting a month ago. 
a lthough I notice I have been getting 
yotes since then. \Vhen I saw that there 
might be a chance of m)' winning your 
contest, I made several announcemen t s 
by radio concerning your excellent maga­
zine and its popularity contest . . 

.. I started broadcasting from the Ger- ' 
mantown Theater organ On May 15, 
1923 , and thereafter I was on the air 
three and four times a week with organ 
recitals and Sunday night concerts. 
I have letters from all over the coun.tty 
and telegrams numbering over 1,500. 
I have never received a penny for broad­
casting, and in two years of this work I 
have given approximately 336 hours of 
my time. 

"But don't get me \\Irong. I did it 
wilIingly and would certainly do it all 
over again, as I firmly believe radio 
work is the greatest advertising medium 
in the world . 

"Now, you wanted to know something 
of my new acti Vities. On July 3 I will 
be solo organist of the new Stanley 
Theater in Atlantic City, N. J. We may 
soon be on the air again through Statton 
WPG at Atlantic City. However, rou 
might write in your paper that my posi­
tion will be changed from the German­
town Theater in Philadelphia to the 
Stanl~y Theater at Atlantic City . 
. "I hope you'I1 pardon my hurried IIOlt'. 

aud let me know if at any time I can IDe of 
service to you. 

"Sincerely, 
"Karl Bonawitz." 

And so ends the contest. Long liv<: 
the king! 



RADIO AGE for August, 1925 The JI/agll':; illc of the [Jollr 9 

lL\ Plea for More S111ooth-Tuning Recei'uers 
Failure 

to Balance the 
Tuning Conden­

and Coil ser 
Causes Woe 

BY BRAINARD FOOTE 

SO OFTEK we come across a radio 
set whose tuning dial includes the 
entire broadcast band within per­

haps 50 degrees on a 100 degree dial. 
The short-wave stations like WFKB . 
Chicago. and WHT, Deerfield, ]11., Come 
in at 30 and we find KSD around 80. 
Sometimes, and really almost as often, 
the short-wa ye stations aren't heard 
at all. The blank spaces at either ex­
tre mity of the dial are absolutely useless 
and they only serve to compress the 
useful timing. scale within narrow limits 
alld to render much more difficult the 
exact adjustment of the d.ial. 

What's wrong, anyway? Why don't 
we have sets that tune with smoothness 
fro111 200 to 550 meters o\'er a scale of 
zero to lOO? The fault is that the tuning 
condenser and the coil are not properly 
balanced. Perhaps the coil is too big 
or the condenser too big. Does the 
trouble lie possibly in the design of the 
coil? There's a little of each to be COI1-

~idercd. 
In the · first place, we should recall 

the well-proved statement .that the 
loudest signals are obtained with a 
minimum of capacity and a maximum 
of inductance in the circuit. This fact 
used to be used in support of the yari­
ometer method of tuning the secondary 
circuit, but 'the extra length of wire 
required by the variometer and its added 
resistance wasn't considered. To keep 

, inductance high and capacity low, it is 
e vident that the circuit is 100 per cent 
e'flicient (if there is any such thing) at 
some short wavelength at which the 
capacity is sufficient to make the circuit 
oscillatory and at which the inductancc 
i~ predominant. This would be near 
the "natural wavelength" of the coil. 

Distributed Ca pacity 

r'I"HE fact that a coil has a natural 
wa yelength without a condenser 

connected across it may be understood 
when it is shown that a coil is KOT pure 
inductance. It has a certain amount 
of inherent capacity, which is caused 
by the side-by-side posit iOIl of the 
adjacent wires. When the wire b in ­
sulated with enamel or single silk, and 
wound closely, the turns lie very near 
each other and the distributed capacity 
is very high. This mcans that the coil 
alr~ady h~!? i' <;I;rt~ifl ~mqun~ of capacity 

015 turns 

.0005 co ndenser 

Fig . I-A simple ll 'avemeter that ll .i/{ help 
in the process of fixing the coil and con­
denser tuning range. The points for 200 
meters alld 550 meters are noted on the lL'ave­
meier scale by the absorption method in CO/l ­

nection tl'ith thl' regular rcceil'ing set, before 
the "fixing" process is started 

and that fewer t urns of " 'ire will he 
nceded to place the lowest wa \'elength 
at the desired point-200 meters for 
broadcast reception. The effect of the 
tUlling condenser is thus decreased; that 
is, a larger condenser is necessary to 
co er the broadcast band. 
~ow suppose we wind a coil to have 

very little distrihuted capacity. This 
may be done in various ways, the simplest 
of which is perhaps to employ the 
"basket" construction, where the turns 
criss-cross and come near each other only 
at the crossing poin ts. This method is ' 
"ery desirable because of the reduction 
of dist ributed capacity, but it has a 
seriolls drawback not commonly thought 
abollt. The \"ire in a coil ll1ust describe 
a certain 11 umber of re\'ol u tions at a 
given diameter to attain a certain amollnt 
of inductance. If each re volution is a 
circle of that diameter, the length of 
wire needed will be a minimum, inas­
much as the .circle is the geometrical 
shape having the largest inclosed area 
for its perimeter , The basket form 
inyol\"es a number or angles and the 
length of wire per turn of wire on I he 
coil is quite a bit greater. Thus the 
resist ance will be increased. 

lIence, the idea l form of winding is one 
ha ving a cylindrical shape where the 
turns are spaced from each other suffi­
ciently to reduce the distributed capacity, 
hut not with so much separa tion that 
the field is too extensi ve. A spacin~ 
eq ual to the uia )Heter ()f Olle wire is 
t:orrect .lnd the ideal wire size is from 
No. IS to No. 22, Such a coil can easily 
he made by using a treated cardboard 
form about 4 or 5 inches in diameter and 
about 6 inches long. The form should 
be; hC;a.t~cj in the Qven to driv~ O\lt ~hc; 

moisture and th{'n para ffined to pl'C­
vent 1lI0isture froll1 penetrating. The 
actual number of turns must bc dc­
termined by experiment, according til 
the capacity of the condenscr, and oi 
that we shall speak later on. 

Spacing 

"'1" II E simplest method of spacing is to 
use two wires, winding them both 

on at once. After the coil is complete, 
one wire is unwrapped and the remaining 
turns are correctly spaced by the diameter 
of one wire. A useful wire to use for 
such work is enamelled, without other 
insulation. It will "sink" into the 
paraffined surface s ufficiently to retain 
its Ilosition of spa cing. Hard rubber 
tuhing is li kely to shrink, so that it must 
be used for space wound coils only where 
it is threaded and the wire wound in thc 
grooves. 

Now for coordinating the condenser 
and coil. Take the usual combination 
of coil and 23 plate or .0005 mfds. \ a ri­
able condenser. Its effective work may 
start at 15 or 20 on the di al and wind 
lip at 90. On the lower settings it 
doesn't amount to IllIICh, The trouhle 
is that t he coil is built to produce the 
longest wa velength near the highest 
setting of the .0005 mfds. condenser and 
then fhe short wave setting occurs 
wherever luck puts it- usually around 
20 or su . Now it is !\OT possible to 
Jesign a space.wound coil for such a 
condenser , and tht: easiest and must 
f,lra ctical method for the con stfuctor 
to follow is as follows: 

1. Wind the space-wound coil with 
100 many turns, perhaps 65 or 70. Insert 
the coil in thc set, with the tUh ing con­
o«;>llser at z~r9 CiH(! find the w\lvelength , 
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which will be the natural wavelength 
of t he coil plus an increase due to the 
minimum condenser setting and the tube 
capacity. This wavelength should be 
200 meters, and to be absolutely certain 
about it some kind of a \\'avemeter is 
helpful. 

.\ wa .... emeter for the purpose may 
easily be made by winding about 45 
turns of wire on a 3 inch piece of tubing 
about 3 inches long, using small wires, 
say No. 24 single covere!!. Place binding 
posts on the coil and fasten lengths of 
bus bar in them and to the posts of a 
.0005 mfus. mounted variable condenser 
as in Fig. 1. Next , tune in the amateurs 
on 200 meters (where the whistling (\ots 
and dashes are to be found.) Or, if 200 
meters cannot be heard on your regular 
set, tUlle in the shortest wavelength 
station you get, perhaps WFKB on 217 
meters, let the set oscillate and bring 
the wavemeter near the coil of the set . 
Vary its condenser and at a certain point 
it will, by absorption, stop the set from 
oscillating. This is the corresponding 
point on the wavemeter. Kote the dial 
reading and then install your space woun<\ 
coil, with tuning condenser at zero and 
the tickler winding placed in inductive 
relation so that the tube is just oscilla t­
ing. Bring the wave meter near and var y 
the condenser . If the absorption point 
is less than the wa .... emeter setting for 
217 meters by a few degrees, say four 
Or five, the natural of the coil is O. K. 
Hut if it is higher, some turns must be 
removed until the lowest wavelength 
tuned in is about 200 meters. It is best 
to have the antenna off and the antenna 
coupling coil out of the way while doing 
this. 

2. The shortest wave is thus put at 
200 meters with the tuning condenser 
at 7.ero. Now increase the tuning con­
denser gradu ally until the wavellJetef 
absorption method shows that the con­
denser is set at the highest wavelength, 
or a little higher, say about 550 meters. 
This will undoubtedly occur at about 
ClO or 70 on its dial, showing that the 
condenser has too much capacity. Some 
of its plates are then removed by bending 
them back and forth a few times until 

5~O I tj...o·.-- - --b .. -----~". 
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Fig . 2-Com/laralive Ilining curVes s!towinl! Ihe advantage gained by usillg a space wound 
coil and a smaller condenser. The 15-plate condenser was made by removing five of 
the rolor plales from lhe 25 plale instrument, Ihe corresponding 5 fir.cd plates thus I10t 

being used. 

pulled out (a s with a condenser haying 
plates held in slots.) In a typical case, 
I used a s t raight -line wavelength con­
denser ha .... ing 25 pla t es an!\ .0005 mfds. 
capacity with a space-wound coil that 
had to ha .... e 60 turns for 200 meters at 
zero condenser setting. I t was necessary 
to pull out FIVE of the rotor plates 
he fore the tuning range was properly 
spread over the dial. Fig. 2 shows this. 

Ease o f Tunin~ 

they either b reak o ff at the rotor shaft T HE 
or become loosened so that they can be ' . the 

steeper curve of Fig. 1. shows 
tuning scale with the straight-

line wavelength condenser and a c1ose­
wound coil of 45 turns. 200 meters 
occur at about 25 on the dial in this 
case, on account of the slight change in 
capacity of such a condenser on short 
wavelengths. No advantage was taken 
of the good tuning possible on short 
waves with a condenser of this character. 
But with the space wound coil, even 
\dth a great many more turns, the zero 
setting is brought to 200 meters, on 
account of the greatly reduced dis-

(Turn to page 92) 

x 
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.0003 
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.0005 
F ig. 3- \\'feaganl-Reinarl ;; ci rCllil for the space WOllnd coil and parts as llsed in the usuallhree-circuittuner. This method of regenera­

lion conlrol doesn 't i nl erfere WiLh lhe sell ing of lhe lUlling dial . Try it. 
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Realizing Radio Economy with 

ALTERNATING CURRENT Tubes 
THE elimination 

of batteries from 
radio receivers 

has been' the aim of 
engineers for a num­
her of years. The 
logical place fro m 
which to draw the 
pO\\'er to operate 0 ur 
radio receh'ers is the 
lamp socket. Here is 
power in abundance, 
cheaper by far than 
that obtainable from 
dry batteries or stor­
age batteries. But 
the power is not in 
.l form which can be 
used directly on the 
modern tubes. 

In the majority of 
homes 110 volts A. 
C. is employed for 

r 
I 
I 

p 

T 
I 

B 
l l l ,/~voL r5 I 

IIC 

lighting purposes, 
whereas we require 
direct current to light 
the filaments of our 
tubes and to supply 
them with plate volt­
age. How to use the 
alternating c ur r e n t 
for the purpose--that 
is the problem. Ob­
\'iously there are two 
alternatives open to 
us. Either we may 
design a battery sub­
stitute which will op-

Fig. 1. 1 fere is the schematic drawing for a tYPical alternating wrrent tube supplied 
from the conventional 110 volt house supply . The filament F . F . is heated fry the 
transformer voltage ancl in tllrn it passes its heat to the cylinder C which gives off 

The tube draws a 
filament current of 
two amperes. A small 
nickel cvlinder C , 1-8 
of an in~h in diameter 
and an inch and a 
hall long, surrau nds 
the filament aud i~ 
heated b" the white 
hot filal~ent F '" to 
slightly below red 
heat. The cylinder is 
coated on the outside 
with a layer of bar­
iumoxitie. Surround­
ing the cylinuer C is 
the regular spiral grid 
G and t he cylindri­
cal plate P. The tube 
is shown connecteu 
in a regular singh­
circuit set, the plate 
voltage being sup­
plied by the "H" bat ­
tery B. When th ecyl­
inuer is hea ted by 
the filament inside 
of it, it gives off 
ele trons and acts as 
the SOurce of elec­
trons for the tube. 
But since it is in no 
\\ ay connected with 
the alternating cur­
rent lines, no hum 
can appear in the out­
put circuit of the 
tube. The alternat­
ing current serves 
merely as a heating 

erate from the alter-
nating current lines 
and supply power to 
the types of vacuum 
tubes now in use, or 
we may design an 
entirely different type 
of tube which is cap-
able of being oper-
ated from alternating 
current directly. 

Without going into 
the matter in any 
detail we may state 
that the design of a 
battery substitute to 
supply both filament 
and pia t ~e ~current 
from alternating lines 
is a difficult matter 

, 

an electronic emission . 

F F 

b;J 
110 A( 

, source to raise the 
cylinder C to the pro­
per temperature so 
that electrons will be 
emitted. The rest of 
the circuit functions 
in the reuglar \I ay. 
The griu return anu 
the negative side of 
the B battery are 
connected to the cyl­
inder C because this 
is really the filament 
of the tube. 

A Truly A. C. Tube 

indeed. The plate Fig . 2. 
supply is a problem 

Here the A. C. tube is combint!d u·tth a kenetron to gil'e us B battery 
supply from A. C. mains after being rectified by the kenetron . 

SO FAR so good. 
~o\\' let us el imi­

nate the B batter", 
making thi ~ a truiy 
A. C. tube. There easy of solution; there 

are many successful "B" battery 
eliminators on the market. By 
proper balancing it is possible to op­

By ED\¥lIN E. TURNER Jr. is no reason why we cannot use a 
kenetron in place of the " B" bat­
tery to supply the plate of the 

erate the filaments of amplifier tubes from 
alternating current supplied by a small 
step down transformer. The great and 
heretofore insurmountable difficulty has 
been the operation of the detector tube. 
Do what you will, if the filament of the 
tube is operated from alternatingcurrent, 
there will be a terriffic hum in the output 
circuit. 

These difficulties led to the develop­
ment of a tube which is capable of being 
operateJ from alternating current di­
rectly. Such a tube is shown in diagra­
matic form in Figure 1. The filament of 
the tube F. F. is a tungsten thread 
heated to incandescence by the trans­
former T which steps the line voltage 
down to the proper \'alue of 5 volts. 

tube with high potential D. C. Figure 
2 shows a tube of the type which we ha\'e 
just JescriLeJ, supplieu willi plate poten­
tial by means of a kenetron. G, P, C 
and F . F. ha\'e the same meaning as 
before. A second transformer T 2 sup­
plies the high potential A . C. which is 
rectified by the two element t ube F 2, 
P 1. The large condenser C 2 is con-
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nect ed in shunt to the rectifier to smooth 
o ut t he voltage supplied to the plate. 
One fact stands out from figure 2: namely, 
that the anode of the kenetrQn PZ and 
the SOurCe of electrons of the tube C 
are connected together directly. There 
is no good reason, t herefore, why the~ 
cannot he comhined into one electrode. 
Also, there is no reason why the fila­
ment F2 and the filament FF cannot be 
combined into one, since the function of 
t he filament FF is simply to heat th e 
cyl inder C. Also, the high potential 
winding S can be wound on the same 
transformer which supplies the filament 
current to FF, the primary of this trans­
former serving for hoth. 

The combined circuit is shown in 
Figure 3. The filament, FF heated from 
A. C ., sen'es not only to hea t the equi­
potential cathode C , whi h in turn 
serves as the secondary source of elec­
trons for the tube proper, but a lso acts 
a s the cathode of the kenetron formed 
by the cy linder C and the filament. The 
cy linder C acts as t he secondary source 
of electrons for the tuhe C , G , P and at 

('ST"rf' .'10 '\ t. . 

Fig . 3. This is a lyPic<l1 ,'no! IlIbe! r.:gener­
at ive circuit with th e A. C. tubo! arranged s" 
it also delivers B baltery current in addition 

to tho! A current. 

C I , C2 and C3 in parallel back to the 
electron source C. The winding S in 
the tube circuit tested had a voltage of 
110 volts. The circuit operat ed as a 
regenerative detector supplying all neces­
sary power from the lighting circuit 

Fig. "' . 'fhe alternating current tube! adapted to the two stage amplifitr in which the B 
battery potential is also produced by the A. C. tube. 

the same time acts as the anode for the 
kenetron FF, C . The high potential 
winding S is connected to the middle 
point of the filament lighting secondary. 

By tracing the circuit carefully, it 
will lIe seen that at no point is the alter­
nating current line connected to the 
filament circuits of the recei,'er, the B 
battery return being made through the 
electron stream froIll FF to C . \\'ith the 
tube tested by the author, condensers 
CI, C2 and C3 were 2 ~I. F. each and 
resist a nces R I and R2 were 36,000 ohms 
each. This combination forms a filter 
which ser\"es to smooth out the plate 
supply to the tube. It ,,,ill be noted that 
these condensers in parallel are in shunt 
to the SOurce of high tension supply, the 
posit ive terminal of which is the filament 
FF and tne negath'e termina l the cylinder 
C . The load across these condensers, 
upon close examination, will he fo und 
to be the plate curren t of the tube C, 
G, P by way of the tickler T, through the 
telephones C-l, through t he con densers 

110 

/H 

Fig. 5. Now we are using I JO lID/Is on Ihe 
filament instead of a lower voltage . Also we 
are supply ing the plale potential through 

the rectify ing properties of the same tube. 

at 60 cycles A. C. wi thou t the least 
trace of hum. Figure 4 sho IVS the 
hookup of a two stage au dio amplifier 
using these tu bes. Each tube suPtllies 
its o\\"n plate current, a single trans-

Tlte Maga:;1l1e of lite HOllr 

former serving both tubes. The value!; 
j;hown are the same as before. 

A Little Experiment rr HE arrangements shown up to this 
. point operate satisfactorily on alter­

lIating current, but it will be noted that 
t he circuits contain transformers and 
01 her ar.cessories wh ich may be elimi­
nated if we take the pains to' analyze 
the circuits. Let us see if we can operate 
the filament of the tube directly from 
alternating current at 110 volts, incor­
I>orating all the advantages which we 
ha ve outlined. Figure 5 shows the 
circuit when the tube has a 110 volt 
filament. The filament F operates frolll 
11 0 \'olts A. C. directly, opel ating exactly 
as before to heat the cathode C and to 
furnish the electron emission for tht:' 
rectification taking place between . .c 
and F. For the hiil,h potential to operate 
the kenetron, C F , we employ the voltage 
of the line by means of the well known 
Edison effect. Every cycle this side 
of the line X becomes positi,'e with 
respect to the side of the filament Y . 
Hence there is an electron fiow and 
rectification between Y and C. The 
condenser C scn'es to smooth out the 
rectified currents, making the operation 
of the tube more smooth. The extreme 
simplicity of the receiver can be appre­
ciated at a glance. 

And as a last step in order to bring 
the circuit to the highest point of effi­
ciency, let us make the change shown 
in Figure 6 by making the connection 
to the plate of the tube to the middle 
point of the filament F, instead of to 
one side of the line. At once we ha \'e 
done two things. We have caused the 
receiver to be connected to the alter­
nating current lines at a point which 
is always at equal potential with respect 
to both sides of the line. 

This alone tends toward the elimina­
tion of the hum. At the same time we 
have substituted for the half wave 
rectification furnished by the Edison 
effect a full-wave rectification. Elec­
tron flow and rectification takes place 
every hal f cycle instead of every cycle. 
The electron fiow takes place first from 
one end of the filament and then from the 
other. The result is a smoother output 
to the receiver and less hum. 

Fig . 6. Thl! above circu it shOll'S lIS Ih .' 
A . C. tube at its highest efficiency; it furn­
ishes A ballery current for the electronic 
emission and also furnishes its own B po­
tential through the connect ion between the 
pia Ie of the tube and the center of tiIl! 1 JO 

volt filament . 
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Deciding on a Portable Super-Het 

BY RUSSELL 
H. 

HOPI(INS 

I T HAS long been acknowledged that 
the super-heterodyne receiver is 
the last word in radio development. 

For all-around, all year reception, under 
all conditions, and for general efficiency 
of operation, the "super" cannot be sur­
passed. 

For too long a period the ,super was the 
instrument of the experimental labora­
tory instead of the practical receiver of 
the everyday fan. Too long have supers 
been great consu mers of battery curren t 
and occupiers of unwieldy space. Some 
radio engineers have attempted to reduce 
the battery drain by introducing com­
plicated refiexing, but that addition did 
not tend to bring about the desired 
simplicity that was essential if the super 
was to become universally adopted. 

After testing about every known type 
of super-heterodyne design, from six 
to eight tube layouts and back again, 
a conclusion was arrived at that 
for all-around desirability, as well as 
!'ensitivity, selectivity, weight and dura­
bility, the portable super-heterodyne 
was the ideal receiver for the fan who 
wants all the latest radio improvements 
arranged in such a way that they will 
constitute a truly portable receiver, and 
not, as one radio pioneer. so aptly put 
it, "so portable that One 'man-and six 
hoys-can easily carry it about ." 

An ideal portable super- hererodyne 
can be built on a panel 7 inches by 18 
inches by 3-16 inc h and a subpanel if 
desired. If old-timers lift their e)'e­
brows in amazement and Question the 
possibilities of inter-stage coupling and 
excessi\'e crowding, we will allay their 

Small Parts and 
Efficient 

Transformers are 
\!ital for Real 

Portabilit)T 

fears by assuring them that inter-stage 
coupling can be made to disa'ppear en­
tirely in well constructed portable re­
ceivers. 

Use Small Parts 

I~ designing a portable super, which we 
ha \'e taken as our model recei \'er for 

this discussion, it should be advisable to 
use instruments that ha ve been purposely 
designed to permit their being placed in 
small space. Otherwise We are taking 
great liberties in calling this a "portable" 
set. At the same time, these parts must 
not be so placed that they interfere 
electrically with each other. 

In super-heterodynes, as in any receiv­
ers, short wires insure best results, so 
the fact that a super was once a complicat­
ed affair need not make the prospective 
builder believe that connections must be 
elaborately though unnecessarily long. 
Then, again, if we mount our parts 
compactly, long wiring will be done 
away with and we will have attained our 
ideal from ,the standpoint of wiring. 
If our portable super is to be a welcome 
companion on our Summer trips, instead 
of a cumbersome hindrance, it must be 
easy to handle or we will wish we had 
left it at home. And the next trme we go 
away, we will be sure to leave it at home, 
unless we make it as small as is possible 
without hampering mechanical perfec­
tion . 

In our quest for compactness, however, 
we should not be blinded to the fine 
Qualities that every receiver, and particu­
larly the super, should possess. The 
foremost l of _these is tonal Quality. 

.-r The portable super at the left 

.... gi!'t's a good example of how a 
multitube set should be laid Ollt 

(or true portability. Note the 
compact arrangement of bat-
teries and the small space 
c on .Ill m ed by them . And 
can't you imagine how easy 
Sllch a travelling case would 
be to carryon your vacation? 

Without it a rece j, er may get the sta­
tions, but it will not get m llsic, clarit y 
or sweetness of tone. Selectivity, sensi­
ti\'ity and distance-getting fe a tures are 
admirable when combined in one re­
cei ver, but tOile is most important, for 
what good are distan t stations if we do 
not enjoy their offerings? 

Portable super-heterodyne receivers 
have been snubbed by some fans who 
would otherwise be loyal boosters, just 
because the designers, in their mad 
chase for extreme portability, forgot t'l 
incl ude pleasing tone . Even after tone 
has been achieved, a creditable loud 
speaker must be used to convey that 
pure tone to willing ears, and not con­
vert it into a "tinny," rasping squeal. 
Several small, built-in loud speakers are 
now available, so there should be no 
excuse' for imperfect loud speaker re­
production in a portable set. 

The Heart of the Super 

r-r-'HE heart of the portable super, as 
, well as of the more elaborate models, 

is in its transformers, for they are the 
real factors to consider when we set out 
for results in amplification, tone Quality, 
selectivity, economy of Current consump­
tion and wavelength range. Accordingly, 
we will devote part of this discussion t o 
the proper choice of tra nsformers for t he 
portable super-heterodyne. 

To say that the Question of higb fre­
quency air-core transformers " ersus COm­
paratively low frequency iron-core trans­
formers in a super-heterody ne is a much 
mooted One would he t o be trut hful but 
not at a ll original. However, the super 
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fan wi ll be interested in a few of the facts 
responsible for the decision to recom­
mend iron-core transformers in port­
able supers . 

The best gain; that is, voltage amplifi­
ca tion, t ha t could be obtained with 
standard air-core transformers varied 
between 8 and 16 with an ayerage of U 
for 201A tubes and somewhat less for 
UV199's. The \oltage gain for the trans­
formers used in a portable super is 34 
per stage between U\'199's. There is no 
argument here between the 100 kilo­
cycle amplifier and the 50 K. c.. amplifier 
- though the average iron-core tralls­
formers On the market give a 1 ~ to 1 S 
\'oltage gain per stage. The two instru­
ments for which the makers make the 
1110St extensive claims gi ve only 24 per 
stage, whereas another transformer for 
which nO extensi\ 'e claims arc made gi\'es 
30 per stage. These' latter types are all 
iron-core operating from 6,000 to 10,000 
mcters--the low frequency of the last 
One beill~ its only drawback. 

I t is possible to tune a 100 K. C. am­
plifier using air-core transformers very 
sharply and yet not cut side-bands. 
It is possible to tunc a 50 K. C. amplifier 
slIfticienth' sharply so as not t o cut 
side-band~ and yet eliminate noises, but 
it is very diflicult to do so with a 30 K. C. 
amplifier. nder certain conditions 
of perfectly matched air-core transform­
ers an amplifier might be made so sharp 
as to cut the side-bands and distort 
speech received considerably. The dan­
ger of this is greater at long than at short 
wa vcs, but since iron-core transformers 
are generall y used on the longer \Va yes, 
this difficulty disappears here and holds 
only for the short wa"e amplifiers using 
air-core transformers. 

Assuming the air-core transformers to 
ue all adj usted to the same \\,ayclength, 
the selectivity will be good. If one is off, 
amplification will fall off badly and 
selectivity will be poor, due to the \ 'ery 
sharp peaks of the transformers. These 
peaks must be sharp if any amplifica­
tion at all is to be obtained from this 
system. Each transformer must be 
matched for a given set, and the trans­
formers in an amplifier should be matched 
for indiYidual positions, since , ·ariations, 
which to some extent can be predeter­
mined, occur from stage to stage. 

In the asse mbly of the amplifier the 
greatest Care must be taken to sec that 

side of a sufficiently wide speech-band. 
This would be the ideal condition, since 
amplification would remain constant eyen 
thouc-h the transformers varied sligh tlr, 
due t-o manufacturing difficulties. These 
difficulties, however, are , 'ery much small­
er at 50 K. C. tha n at 100 K. C. In the 
case of air-core transformers, which are 
non-adjustable, the selectivity is depend­
en t upon each stage speaking at substan­
tially the same wayelength, the in-put 
transformer used with them being used 
principally for other purposes than to 
sharpen up the amplifier tuning. This is 
\'ery nice where each stage can lJe tuned 
individually but not so nice otherwise. 

I n an iron-core ampli fier the selecth'ity 
is almost entirely determined by the fi lter, 
\ hich means that the selectivity of the 
amplifier is under easy and accessible 
control in one circuit- not distributed 
Over se\'eral non-adjustable circuits. 
Thc primary complaint of lack of selec­
tivity in iron-core transformers is due to 
the use of poor filters, as up to the present 
lime practically no really sharp filters 
have been marketed- the writer is fami­
liar with only two which are not make­
shifts, improperly designed. 

Attai n ing Sta b il ity 

"I'HE lo\\er t he frequency, the greater 
the stability of an RF amplifier­

the very principle of the super being 
based on this law in a measure. The 
feed-back effects are less the lower the 
frequency, and are slight in a 50 K . C. 
in termediate amplifier and yery easily 
oYerCome. \\'here an iron core is used 
in a transformer, the field is limited and 
shielding may be employed efficien tly 
if desired , although since the field is 
limited, it · is generally necessary to no 
greater extent than)ndi\'idual transform­
er shields, which are proyided on prac­
tically all standard makes of iron-core 
transformers. An ai r -core amplifier Can ­
not be shielded without inc reasing its 
bulk ivery noticeably, and unshielded 
require .r greater spacing than an iron­
core amplifier. operating a t e\ 'en the 
same wave length, in order to maintain 
stability. 

\\,ith a gi,'en set oi air-core trans­
formers designed for operation at 140 
K. C. with 201 \ tubes, the substitution of 
UV 199's would throw the operating 
frequency up to 190 K. C. 

This means that the wavelength would 
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shift from 2,150 to, roughly, 1,600 meters 
for this particular set of transformers. 
This indicated how yery sligh tly depend­
able the manufacturer's rating of the 
operating efficiency of air-core transform­
ers really is. At these low wavelengths 
changes like this are of considerable 
importance, whereas the changes which 
occur in iron-core amplifiers at higher 
waves arc very slight, principally due to 
the comparati\'ely high distributed ca­
pacity of the windings. 

Since a 50 K. C. amplifier is more sta­
!..lIe than a 100 K. C. one, less loss in the 
form of positive grid bias need be intro­
duced to stabilize it. In actual practic~ 
the former amplifier may be tuned with 
the grids from one to four volts negative 
with resJlect to the minus end of the fila­
ment for UV199's The average positive 
bias for air-core transformers at 100 
K. C. with UV199 tubes is CIne-half to 
two volts positive. It is an axiom that a 
tube is inefficient when its grid i!; operat ­
ing positiye and where a strong signal 
is to be handled distortion is bound to 
result from a positive amplifie r grid . 
Besides being far more efficient in opera­
tion, a tube with a nega tive grid bias 
consumes very much less current than a 
tu·be with a 'positive bias. The writer 
has noticed in an amplifier using air-core 
transformers a current consumption. 
50 per cent greater than the consumption 
of an iron COre 50 K. C. amplifier. 

The potentiometer con trolling regen­
eration on an air-core amplifier will 
generally, if retarded Oyer thirty degrees 
of its arc, throw out a comparatively 
strong station entirely. This indicates 
that the nature of the gain in the ampli­
fier is mostly regenerative, since for good 
sensitivity the amplifier must always 
be operated just below the oscillating 
point. This is not a good condition, 
since regeneration such as is necessary 
for sensiti\'ity will distort the signal in 
addition to rendering the control of the 
set extremely critical. \Vith an iron-core 
K. C. amplifier this is not the case-the 
grids are run negative by a "C " battery 
and if a potentiometer is used it is merely 
for volume control. The amplifier need 
not be operated just under the oscillating 
point to secure good selectivity, and the 
potentiometer may be retarded over its 
entire scale in the case of a well de­
signed amplifier without throwing a 
signal out. Unless the signal is weak, 

it will be a gradual 
decrease, which 
meanS that is more 
nearly a true vol­
ume control than in 
the previous Case. 
Yet t he 50 K. C. 
amplifier will gi\'e 
better amplification 
with a non-critical 
adjustment than a 
100 K.C. operated at 
its limit-just before 
the oscill.ating poin t. 

the characteristics 
of each stage-assem­
bly are identical or 
all the advantages 
of a well-matched 
set of air-cor e 
transformers will be 
lost . Due to I he 
lower frequency at 
which iron-core 
transformers are op­
erated, this trouble 
is practically neyer 
encountered and a 
set of transformers 
could be built for 
operation of 50 K. 
c. , which will give 
practically no dis­
tortion and yet have 
a sharp cut-olf either 

Back view 0/ a truly portable super-heterodyne, for Summer as well as 
all-year use. Use of small parts enables the builder of a set like this to 
mOllnt his transformers under the lube sockets and out of the way, thus con­
sen'/ng t'alttable space. 

Few S tages Best 

rrHE fewer s~ages 
we can use 111 an 

amplifier the more 
efficient each stage 

(Turn /0 page oJ) 
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Where to Look for Faults 
The Causes of 

VARIATION Ln 

OX Results 
By ERlvEST PFAFF 

Assoc., I. R. E. 

I N VIEW of the fact that the more or 
less experienced radio amateur, as 
well as the novice, is confronted 

with such a variety of confusing and con­
flicting information regarding the range 
of various receiving sets, a non-technical 
discussion of the factors Ii miting long 
di~tance reception will undoubtedly ue 
appreciated by many enthusiasts. 

It is the purpose of this article to point 
out the limitations of radio reception in 
general, since the varied conditions under 
which an instrument may be operated 
makes it practically impossible to esti­
lllate the range of a receiver with any 
degree of accuracy. This is due to 
forces entirely beyond our control, such 
as atmospheric conditions in\"ol ying the 
amount of moisture in the air, electrical 
charges Which accumulate upon particles 
of dust and moisture causing various 
forms of static, man-made electrical 
interference, interference between direct 
waves and waves which have been re­
Hected from the upper strata of the earth' s 

atmosphere, which manifests itself in a 
fading of signal strength and deflection 
of radio wa \'es I,), large metallic masses. 
These factors will he dealt with in some­
what greater detail in the follo"'ing 
paragraphs. 

Theoretically, increasing the sensiti"ity 
of a radio recei ver will increa se its range, 
because the energy necessary to operate 
it will he reduced. The "alue of signal 
strength necessary to operate any re­
cei,-ing system is generally called the 
threshold value. The accompanying 
curve \" ill show the approximate thres­
hold "alue for the most common types of 
receivers. Abnormal conditions some­
times cause results which may vary 
considerably , but these results are termed 
"freaks" and are not worthy of lengthy 
discussion. 

The cun'e in sketch 1 gives an approxi­
mate idea of the relative sensitivity of 
several very general types of receiving 
equipment. The line sloping down across 
the chart from left to right indicates the 

1;00 900 '200 _ 
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Reception 
gradual decrease of signal intensity of a 
transmitting station of a given power, 
a t various distances from the source . 
It w!ll he seen from the CUf\'e that it will 
t a ke approximately nine units of energy 
to operate a crystal recei,·er. 

The threshold value of a regeneratiYe 
receiver is lower, therefore, decreasing 
t he amount of energy necessary to oper­
ate it to about eight units; similarly the 
regenerative and the neutrodyne re­
ceivers require even less energy. Lastly 
the super-heterodyne rcquir{'s but one 
unit of energy to operate it and we are 
consequently at the point where a further 
increase of sensiti" ity will he of no 
a "ail, since at this point the noise he­
comes louder than the signal. In other 
words, if we decrease the threshold 
"al ue of the super-heterodyne which is 
shown on the Cllrve, there will be no in­
crease in the range of the set because it is 
a lready capable of picking up any 
signal that is audihle a bove the most 
favorable winter noise level. 

The summer noise level is so high that 
the lightning discharges are made audi­
hie in the most unsensitive receiver. 
I t should be noted that the noise appar­
ently increases as the sensitivity of the 
receiving instrument is increased. J n 
order to make the received signal amii ­
J.le, it is obvio us that it must be of greatN 
amplitude than the noise level. The 
neutrodyne i~ capable of reaching the> 
summer noise lev('1 and during the 
summer months would ha"e a ranJ;c 
equal to that of any set. The super­
heterodyne, however, has the distinct 
advantage of obtaining the maximum 
range which is possible under the very 
best conditio!ls of no;se Ie' el and inter-
ference. (Turn tl e page) 

SKCTCH Z 

Fig . I . The' CUrVe in the sketch above gives an appro.timate Idea e>f the relative sensitivity of several very general types e>f rece ivers. 
T he line s/e>ping from left to right indicates the gradual decrease of signal intcnsit y of a transmilling station of a given power at 

various distanc("s from thc se>urce. 
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I N VIEW of the above m entioned 
. facts, it would he useless to build a 
receiver of greater sensitivity than the 
o ne which was last mentioned. Adding 
additional intermediate frequency am­
plification or preceding a good super­
heterodyne with a radio frequency am­
plifier would only serve to complicate 
matters. Future de"elopment in radio 
recei,·ers will probably be along the lines 
o f increasing selectivity so that one may 
pick out any station desired from others 
which may be operating a t approximately 
the same wavelength. There will also be 
an endeavor t o s implifY t his type of 
receiver so that the same degree of sensi­
tivity and selectivity may be had with 
less equipment and consequently less 
cause for trouble, 

By referring to the abo,'e mentioned 
cun·e, it may be of interest to note that 
the signal intensity decreases as the first 
power for distances up to 200 miles; for 
distances greater than this the signals 
will decrease according to an exponential 
and inverse first power law. Thesc laws 
are more nearly accurate when the trans­
mission is over water because water is 
better conductor than the earth. 

\Ve are often startled when we are 
able to receive a station at some consid­
erable distance with comparative ease, 
hut experience difficulty in receiving 
do more powerful station which is not so 
distant. The cause of this dead spot or 
semi-dead spot is usually found to be 
:;ome absorbing or deflecting medium 
between the transmitting and receiving 
station. The most common causes of 
I hese dead spots are ore deposit s , moun­
tain ranges, heavily wooded tracts of 
land, or groups of steel buildings. Any 
very large substance which is a conductor 
o f electricity may cause this effect. 
Ry referring to the chart, it is e vident 
I hat station " B" which is 2100 miles 
from the receiver, is to be received with 
much greater ease than station " A" 
whiCh is only 1700 miles from the receiv­
er, because -the line of signal intensity 
has been caused " to follow the dotted 
linc of the curve by some conducting 
object which is responsible for this atten­
uation. 

With the advent of the more sentiti\'e 
receivers, many other limit ing factors 
have been realized. The most common 
hindrance to good reception is "lack of 
selectivity." It is evident that the 
number of stations· within the range of a 
recei I'ing set is increased as the square 
of the sensitivity; therefore, selectivity 
becomes increasingly important as the 
t hreshold "alue is lowered. This fact is 
illust ra ted graphicall y in sketch 2, How­
ever, this factor has been greatly di­
minished , if not entirely overcome,-by 
t he super-heterodyne type of recei\'er 
which permits a very marked degree of 
selectivity, 

The Super and the Loop 

THe: super-heterodYlle receiver li as 
another a J yantage: that of bein~ 

highly efticient when used with a loop 
antenna , whereas most of the other 
types of recei "ers require an outdoor 
antenna to realize a ny grea t degree 
Qf s~ nsitivit y. The greates t advantage 

Fig. 2. lL (s evident rhat the number oJ 
stalions within the range of a : eceiving set 
is increased as the sqllare oJ the se. (si :lvily, so 
selectivity becomes increasingly (mportant 
as the threshold t'alue is lowered . The 

sketch above illtlstrates this point. 

of the loop receiver is not its portability 
or ease of erection, but rather in the direc­
tional qualities which enable one to en­
tirely separate two stations operating 
on the same wavelength if they are lo­
cated at righ' angles to each other with 
respect to t he lo_ation of the receiver. 

Since there is no reasonable limit to de 
possible degree of sensiti vity of a well de­
signed super-heterodyne, one would na tur­
ally come to the cO ,lciusion that there is 
no limit to the range of a receiving system 
of this nature. However natural this sup­
position may he, it is erroneous, since 
the principal limiting factor of radio 
reception is the amount of noise \\·hich is 
alwa ys prevalent 'in the atmosphere, 
regardless of whether it is made by natur­
al sources, power lines or electrical 
devices. The causes contributing to 
this phenomenon of noise leyel are 
numerous, but may be divided into two 
general classes, namely, "man-made 
interference" and "atmospheric disturb­
ance." 

If one is located in the city, the fa ctor 
of man-made interference becomes ,·ery 
serious, This disturbance may be due 
to any a rc or spa rk such as would be 
produced hy a fault y connection in an 

Fig , 3 , Th is sk.:tdl shows hvw both direct 
and reflected waves travel Jrom the trans­
mitter to. the receiver , The reflected wave 
travels mllch farther than the direct wave 
and is:lhere/ore subject to bein ~ out of phase 

with the laller wav~ , 
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electric light socket, vibrating battery 
charger, electric furnace, tree branches 
rubbing against a power line or induc­
tion from any motor driven apparatus 
such as a washing machine or electric 
dish washer, etc . iolet ray machines 
and "X"-ray de\"ices also are a common 
source of interference. 

The factor of atmospheric disturb­
ance is a universal one, but varies during 
certain parts of the day and is more 
prevalent in summer than in winter. 
It is commonly known that reception 
over great distances is made difficulf, 
if not entifely impossible during the sum­
mer months because of atmospheric 
disturbances. It has also been demon­
strated that reception is greatly enhanced 
on a clear, cold night . A brief considera­
tion of the electrical constitution of the 
atmosphere is necessary in order to clear­
ly understand the rhenomenon known as 
static. 

The atmosphere contains a distribu ted 
positive charge, which, as a whole, ap­
proximately equals the permanent nega­
ti ve of the earth . Franklin proved tha t 
there was a difference of potential be­
tween the earth and the atmosphere 
when he succeeded in drawing ~ spark 
from the cord which was holding his 
kite. The regular increase in voltage 
bet\\'een the earth and the air at vario.us 
heights is called the potential gradient. 
The vertical potential gradient varies 
between thirty vol ts per foot at the 
earth's surface and one \"olt per foot at 
the height of six miles. This condition 
of the air is generally conceded to be due 
to ionisation of the gases which compose 
the earth's atmosphere, by cathode 
rays or other corpuscles from the slln 
and radio-active constituents of the 
earth's crust. The process of ioniza­
tion consists of breaking up the atom s 
which constitute these atmospheric gases, 
When an atom is broken up into its con­
stituents, the result is a positive charge of 
electricity and a number of negative 
charges or electrons. 

How Ions Recombine 

As THE relative position between the 
earth and the sun changes, it is e,·i­

dent that the extent of ionisation will vary 
to a considerable extent. In ot her words, 
the ions recombine rapidly as soon as the 
force which caused this condition has 
ceased. This de-ionisation or recombin­
ing of the ions to form gas atoms will 
rhange the amount of electrical charge 
in the air. It is the change in amount of 
electrical charge, Or change of potential 
gradient, which Causes the electrical dis­
turbance or noises in the radio receiving 
set which are commonly known among 
radio operators as "grinders." These 
grinders travel over great distances and 
are more noticeable at night just after 
sunset, because it is then that the pro­
cess of de-ionisation is at its height, The 
potential gradient may also be varied by 
"ertica! air currents, which are caused 
by the sun's rays heating and expanding 
the upper layers of the atmosphere. 
During the summer months, when the 
sun is relativel" close to the earth, the 
extreme heat '~'ill cause the air to shift 
, 'crtically as already explained, thereby 

( T lI fIIlo p«ge () j) 
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Some Radio 
Luminaries 

-and Why 

Dr,)... Studio Pboto. Chle3«o 

W HO hasn't heard the McCormack-like voice of Sandy 
Meek trilling from the antennae of prominent M iddle­

Western radio stat ions) Very few, we'll wager, for Sandy has 
covered a lot of ground lately. specializing in Scottish and 
popular ditties from WBBM, WHT and WQJ, Chicago, also 
having appeared on RADIO AGE programs at KYW. The 
demure miss at t he right, in case you aren't a movie fan, is M iss 
Carol Dempst er, leading lady of the D. W. Gnffith stock com­
pany. She told of some of her harrowing experiences lately 
when she appeared before the "mike" at WBOQ, the Grebe 
station at RIchmond Hill. L . I. 
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I"U. Photo 

WALTERWIL-
SON, "Uncle 

Bob, " t he kiddies'bed­
time idol at KYW, is 
shown spending a 
good part of his time 
in the admirable oc­
cupation of teaching 
school children the 
doctrine of .. The 
Curb is the Limit, so 
stay off the st reets." 
He has signed up 
more than 50,000 chil­
dren in his campaign • 
His goal is 100.000. 
t-llore power t o y ou , 
Walter! 
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Radio Age Announces 

A PRIZE CONTEST 
For the Readers of This Magazine and Particularly the Followers of the Pickups and 

Hookups Department; Awards to be Made Monthly to Lucky Winners! 

WHEN all the radio set build­
ers are busily engaged in 
making up the world beater 

for the Winter session of DX chas­
ing, or substituting quality for 
quantity for the benefit of the 
family, it behooves this department 
to get busy with a matter that is of 
in terest both to us and the readers. 
This matter is the subscription list 
of the magazine. 

Idly gazing over our subscription 
list the other day, we observed some 
very strange things. For instance, 
we have least subscribers in Miss­
issippi and New Mexico. There 
might be a reason for a paucity of 
subscribers in Mississippi, for we 
can well remember as far back as 
1912 when that state always was a 
hard one for radio, for what reason 
we do not know, but asswne on ac­
count of the "delta static" which 
manyof theold timers will remember. 

\\lhether this same reason could 
be ascribed for the poor showing in 
New Mexico is not known. We do 
not believe these conditions should 
be allowed to govern, and with this 
and other figures in mind, we are 
starting a subscription contest for 
the benefit of the Pickups and Hook­
ups readers (and of course all RADIO 
AGE readers.) 

),fonthly Prizes 

THE contest will take the form 
of monthly prizes given for the 

RADIO AGE reader who sends in 
the greatest nwnber of subscriptions 
for a given month. The contest is 
to be started during the month of 
August. ThereadergetsthisRADIO 
AGE by the 15th of July and will 
be in position to compete for the 
August prizes. 

First prize for the . RADIO AGE 
reader sending in the greatest nwn­
ber of paid up subscriptions to the 
magazine during the month of 
August will be a .0005 mfd ultra­
low loss variable condenser. You 
have probably seen it pictured on 
many occasions in the advertising 
pages of RADIO AGE. 

The second prize will be a year's 
subscription to RADIO AGE for the 
reader sending in the second largest 
nwnber of subscriptions, and for the 
third prize a six months' subscrip­
tion to RADIO AGE will be 
awarded. If you are already a sub­
scriber your subscription will be 
extended for the period of the prize 
you win. 

A Fertile Field 

M ANY of you have countless 
friends who are readers and yet 

not subscribers of RADIO AGE. 
This is a very fertile territory for you 
to work. Another is the occasional 
reader of the magazine upon whom 
you can exert your wiles. The ladies 
are not exempt from the attraction 
of RADIO AGE, as you have ob­
served from the many letters they 
have sent in. 

Despite the fact RADIO AGE has 
a very flattering news-stand sale, 
nevertheless it seems to us that we 
would become much more like a 
family circle if the nwnber of annual 
subscribers were increased. So many 
times, through one reasonoranother, 
you will fail to get your copy of the 
paper at a news-stand, whereas by 
being a subscriher you can always 
count on having the postman deliver 
your favorite radio magazine to 
your home or office once a month. 

A Family Affair 

WHILE the contest is intended 
for all readers of RADIO AGE, 

at the same time it is believed that 
our Pickups and Hookups readers 
are the ones most interested in the 
award of prizes, since they belong 
to that indefatigable band of ex­
perimenters who are never content 
to let radio stagnate, but who by 
their innate curiosity are forever led 
into trying this and that combina­
tion oi circuits; of tinkering to see 
what makes the thing tick. All of 
this labor, some men tal and some 
physical, is contributing toward 
the advancement of the art; for' 
after all, it is truly an art. And, 

incidentally, if you Will stop to con­
sider, it is the only art in existence 
in which there are so many devotees 
scattered over the four corners of 
the globe, all intent upon making 
some discovery or improvement that 
will not only reflect credit upon the 
worker, but simplify the game for 
the benefit of the millions now 
interested in it. 

A Worthy Project 

FOR that reason we believe the 
Pickups and Hookups readers 

will be interested not only in making 
a .fight to win the monthly prizes, 
but will as well be glad to increase 
the nwnber of subscribers to the 
magazine and thus increase the 
family circle. Moresubscribersmean 
more readers of this department i 
more readers mean more contribu­
tions; more contributions mean more 
data and information for you, and 
more information for you means 
your quicker advancement in the 
game. So it is something worth 
while for you to strive for both from 
the remuneration involved and the 
mental satisfaction in learning more 
and more of the most interesting 
study in the world. 

And the holders of the D. T. but­
tons who have striven for distance 
and succeeded should now have an 
added incentive in doing what they 
can to spread out the scope of their 
favorite journal, which is even now 
read on the two continents and 
many of the island countries of the 
world. 

On your toes, readers of this de­
partment, and let's see what you 
can do! First prize, the .0005 mfd 
ultra-low loss variable; second prize, 
a year's subscription to your maga­
zine; third prize, a six months' sub­
scription. .These prizes are for the 
men and women who send in the 
greatest nwnber of paid up sub­
scribers to RADIO AGE during the 
month of August. Returns must be 
in by the last day of August so we 
can make prompt award of the 
prizes. 
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T HE matenal appeanng under the t itle "Pickups snd Hookups by Our Readers" in RADIO AGE. is 
contributed by our readers. It is a department wherein our readers exchange views on variou. cir · 

cuits and the construction and operation thereof. Many times our readers disagree on technical point!. 
and it sbould be understood that RADIO AGE i. not re.ponsible for the views presented bere in by COD­
tributors. but publiwes the letters and drawings merely as a means of pennitting the fan. to Imow what 
the other feU ow is doing and thinking. 

M A N ITE"IS of interest will be 
found in this department for 
August, on account of the in­

dustry of our contributors. The Summer 
months are unquestionably the ones 
when all the revamping of sets should be 

, accomplished and any new .ideas tried 
out, so the final set will be 1n excellent 
condition for the \Vinter months. 

Several of our readers have written in 
asking for a method of drilling glass 
panels. While it is a ticklish job, it can 
be done. The safest way is to have a 
wooden template to fit over the glass 
panel, with holes bored in the wood for 
the positions you want them to occupy 
on the glass. Then take a rat-tail file and 
on an emery wheel grind One end down 
to a chisel edge. Then insert it in a 
hand brace (not the egg beater type of 
hand drill, but the brace and bit type). 
Put a little three· in-one oil or turpen­
tine on the place to be drilled, and start 
drilling. It is somewhat of a laborious 
process, but if you must have glass 
panels, you must pay the price in man­
ual labor. The wooden template serves 
to keep the drill from slipping sideways. 

Toroid Coils 

Our request for data from those who 
have tried to build the toroid coils has 
not been in vain, for we hardly had 
uttered the request when George B. 
Hostetter, Box 225, Freewater, Oregon, 
came to the rescue of our readers with 
two pictures and a descriptive article 
of how he made his toroid coils, which 
article we are including in this month's 
department. 

One of our traveling readers has sent in 
pictures of his portable set . R. E. Cox's 
contribution will also be found in this 
sect ion. 

Naturally enough, many of the poten­
tial DT button aspirants will not be 
quite as active during th is month unless 
they confine their activities to the sta­
tions heard on a portable while On their 
vacation. It would not be surprising if 
we had just a few of the button seekers 
this month, but we know they will be 
back with full force within the next 
month or so when the weather begins 
getting back to normal as far as radio is 
concerned. 

From Francis Dickie, Heriot Bay, 
British Columbia, Canada, we have a 
picture of a radio-tester; a little device 
well known to the craft for use in testing 
for "opens" in coils and other purposes. 
A picture and a short description of the 

CONTRIBUTORS 
Name Address City 

R. A. GanatL ............ _ .. . 17 Lorne Road, London._ .... N. 4, England. 
George B. Hostetter ...... Box 32S .. _ ... _ ... _ ....................... Freewater, Ore. 
Francis Dickie. ........ _._ .... Heriot Bay ............................ B. C . Canada 
P. E. Chapman._ .. _ .. __ ... __ 80S N. Preston St.. .............. West Philadelphia, Pa. 
R. E. Cox. __ ................... Douglas Shoe Co .................. Brockton, Mass. 
A. E. HodsoIl. ___ ........ _.139 Rawson St., Farnsworth, 

S. E. Lancashire, England 

DIAL TWISTERS 
Leland Steele. ... .............. I22 South White St. __ ...... _ .. Grand Island, Neb. 
Harold Adams._ ............................................................. Evans, Colo_ 
B. R. CadmaIl._ .. ........... 3096 Bacon Roaci ____ ......... Berke1ey, Mich. 
Shirley L. Travis. __ ....... SO West Genesee St. ___ ....... HorneU, N. Y. 
Charles Hrdlicka_ .............. .......................... _ ...... _ ... ___ ... Kimball, South Dakota 
Rhea Pearce. ___ .. ........... 69 Vedado Way_ .................. . Atlanta, Ga. 
W. J. Sergent, Jr._ ......... 25 Spellow Lane, Walton .... Liverpool, England 
Charles A. Wilson. __ .. _ ... 2674 Burling St .................. .. Chicago, Ill. 
Robert A. Fulton. ___ ... _ ................... ......... ... _ ....... __ ....... Viroqua, Wis. 
Harold Beaman._ ... _ ... .:.. .. 9S Sherwood St ..... : .............. Ottawa, Ont., Canada 
W. M. Patterson._ .. _ ..... _1003 Indiana Ave. ____ ....... _.Monaca, Pa. 
Hans G. Hirscll.. ___ ....... P. O. Box 993. __ .. _ ... _ ........... . Havana, Cuba 
William Motyle. ___ ..... _ .. 1320 N. 14th SL .. _ ... . _ ....... .. East St. Louis, Ill. 

outfit is gh'en for the benefit of our read­
ers. 

Real DX Work 

Recently we spoke of the long distance 
achievement of E . H. Scott, who heard all 
manner of American signals from Tas­
man, Nelson, New Zealand. In connec­
tion with this matter we note that 
KFRU, owned by the Etherical Radio 
Co., at Bristow, Okla., considers t his 
reception the longest distance from which 
"The Voice of Oklahome" has been re­
ported, according to a letter received in 
our office from Roy C . Griffins, the direc­
tor of that station. 

RADIO AGE is always glad to receive 
letters like the following from Rhea 
Pearce, 69 Vedoda Way, Atlanta, Ga., 
for we are then sure we are on the right 
track as regards things that interest and 
satisfy our readers. After sending in his 
remittance for another year's subscrip­
tion to the magazine, 1fr. Pearce says : 

"I think RADIO AGE is the best 
on radio I've seen. Your hookups are 
good and I've built sets by a lot of them 
and they always work." The last three 
words are most appreciated because we 
have always tried to adhere to a policy 
of not giving space to sets which have 
only been constructed in the mind. \Ve 
could tell you a lot of things about re-

ceivers built in the mind which were 
given space in radio periodicals. However, 
such a practice has only served to make 
us more firm in our determination not to 
publish anything that has not been 
built, tested and found effective for the 
purpose for which it is intended. 

Dial Twister P. E. Chapman, 805 
North Preston St., West Philadelphia, 
Pa., who is greatly interested in the 
application of portables to a canoe, has 
written us telling of his scheme of com­
bining pleasure on the water wi t h radio. 
He uses a standard variometer hooked 
up after the fashion of the ultra-audion 
with two stages of amplification. Using 
"199" tuhes, he finds this set weighs little 
and occupies a very small space in the 
canoe. \Vi th a six foot piece of copper 
\\;re (bare) dangling in the water and 
without an antenna, Mr. Chapman 
finds this set will give loud speaker 
volume on local stations in Philadelphia 
so the music can be enjoyed on the lake. 
His set was assembled a t a cost of S16.83 
and a diagram of the circuit is shown 
else'll'here in this department. The 
assembly is left to the individual needs 
of the builder. 

Charles Hrdlicka, Kimball, South 
Dakota, has epitomized the experience 
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of all radio fans in the words with 
which he describes his recei\'er. He says, 
" I attribute the success of the receiver 
to the fact that high class material is 
employed throughout:' 

There is no question that the best is 
none too good for our modern receivers 
when we strain to make each tube and 
its associated parts do its full duty. 
1\'lr. Hrdlicka is using a five tube Weagant­
Reinartz described in the .i\lay RADIO 
AGE, with the last two tubes arranged 
push-pull for quality. His list of sta­
tions automatically gives him the CO\'eted 
button. 

Shirley L. Travis, 50 \Vest G enesee St., 
Hornell, N. Y., sends in an interesting 
list of stations picked on a recei\'er of the 
factory built type, which list also entitles 
him to entrance into the family of Dial 
Twisters. 

B. R. Cadman, 3096 Bacon Road, 
Berkeley, Mich., informs us of the suc­
cess he has had with the set he COn­
structed from an article in RADIO 
AGE, in May, 1924. He says he has 
made a number of sets since that time, 
but always goes back to his first love for 
distance work, which is a converted 
single circuit with two stages of audio. 
We are glad to see that 1\lr. Cadman 
believes in converting the single circuit, 
for we know of thousands \\~ho are often 
of the same opinion, especially on the 
nights when lean signals and fat regenera· 
tive whistles do not mix well. His 
efforts in tuning also merit DT recogni. 
tion, so 1\lr. Cadman getsthe little button. 

Harold Adams, who lives at Evans, 
Col., sends in a list of Eastern and 
Western stations that permits him to 
become a member of the dial twisting 
fraternity. He does not state his type 
of receiver, but he has the stations to 
show for it, so it must be all right. 

Another ultra·audion fiend who lives 

at 122 S. White St., Grand Island, Neb., 
is Leland Steele, who sends in a dandy 
list of stations. He is another of the 
RADIO AGE addicts who tells us that 
every set he has made from blueprints 
in our magazine works, and works fine. 
Another DT added to the ever increasing 
family of distance hounds. 

From across the pond our English 
cousins have furnished us a bit of news, 
which is very interesting. The writer 
is R. A. Ganatt, 17 Lome Road, London 
N. 4, who tells us of the great British 
DX movement. Knowing that our read­
ers· are keenly alive to the quickening of 
the radio pulse abroad, we are printing 
Mr. Ganatt 's communication in full. 
It follows: 

"There is a great DX movement 
amongst the British fans for the Summer 
months, and already many ambitious 
plans ha \'e been made. At last the 
British radio fan is feeling how much he 
is missing by not putting more enthus­
iasm into radio. Up to the present 
it has been a half-hearted attempt, but 
now things are beginning to move. 

"Capt. Eckersley has aroused all self­
respecting fans in talks given from Lon­
don, and he gives the impression that 
only about five people in e\'ery hundred 
who listen want to get DX. This is 
absurd. Britain wants to listen in more 
than she ever did to American and foreign 
broadcasting, and she is now putting her 
shoulder to the wheel and before long she 
\l'iII get what she wants. 

"The spirit of enthusiasm is getting 
hold of the British bug properly, and he 
feels himself endowed with greater 
strength toward this effort. This trans­
formation has been in force only for a 
week or two, and already its effects are 
being felt. Heretofore the British fan 
did not go in for anything like DX and 
was content to listen to the only programs 
available, and these local ones at that. 

"lVlanufacturers and dealers agree 
that an unprecedented rush for radio 
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sets and parts has occurred during the 
past few weeks. This seems unusual, 
in view of the Summer months, but it is a 
fact, nevertheless. Multi-tube sets, sup· 
er-hets, neutrodynes and the like are 
commanding the attention of the British 
amateurs. The fans are feeling ashamed 
01 themselves, and on the quiet are say­
ing, 'I'm not going to let my American 
cousins put it over me.' " 

And finally 1\1r. Ganatt gives us warn­
ing that the movement is bound to suc­
ceed, and for us to be on our guard, 
for the British say they refuse to be a 
bunch of "radio boobs" any more. 

There is no question but the continen­
tal attitude in high places towards radio 
has resulted in keeping down the en­
thusiasm of the radio public, but once 
feeling their oats, there is no reason why 
the millions of listeners in the British 
Isles should not take matters into .their 
own hands and bring about conditions 
parallel to those in existence in the 
United States, provided they desire that 
kind of conditions. More power to our 
British experimenters and DX seekers. 

Speaking of conditions in England, we 
have a letter from A. E. Hodson, 139 
Rawson St., Farnsworth, S. E. Lanca­
shire, England, reporting his reception of 
KDKA, \vGY, WBZ and CKAC, to­
gether with a number of continental sta· 
tions. He sends in a hookup very popular 
with the British fans, which is printed 
at the bottom of this page. 

Some of our radio friends are terrified 
at the prospect of the combine using 
some sort of a hashing machine to make 
broadcast music unreadable except to 
those owning a receiver put out by the 
radio trust. This subject has had some 
attention from contemporary radio maga­
zines, but so far the matter does not 
seem to be as terrifying as it sounds. 
Within thirty days after the first hashing 
machine goes to work, its circuit and 
constants would be known and within 

+ 
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This is the general type 0/ tuned radio, detector and ORe stage of audio amplification in use in the British Isles. It is sent in by 
A. E. Hodson, 139 Rawson St., Farnsworth, S. E. Lancashire. England. 
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another thirty days a goodly number of 
experimenters would haye recei"ers of 
their own rigged up. From that point 
it is easy to see that such a scheme of 
broadcasting only for the benefit of the 
pri,;leged few "'ill hardly el 'er come to 
pass. 

There is hardly a thing that has been 
in"ented that has not had something 
come along later to either impro"e it or 
nullify its usefulness. And the prospect 
of piping music into the home, which 
was done as early as 1911, might seem 
rosy at first blush, but a little sober 
reRection will produce the thought that 
the one tie that binds in radio is the 
ability of the set owner to pick programs 
at will, and not ha"e them thrust upon 
him willy·nilly. So it does not seem 
there will be much of a change in the 
status of broadcasting. Those who de­
ri"e an advertising benefit from the 
transmitters can hardly expect the public 
to contribute, when, after all, the amount 
of money tied up in receiYers and allied 
apparatus probably o"ershadows by a 
great deal the total involved in the 
ownership and operation of broadcast 
transmi tters. 

The circuit shown in Fig. 1 can be 
made up with honeycombs for covering a 
wider span of wa"elengths than the 
broadcast band. Otherwise it can be 
made up in the low loss type of \dnding. 
The detector is regenerati\·e. This type 
of circuit is in use in the British Isles on 
account of regulations pre\'enting a 
regenerath'e set coupled to an antenna. 
Some of Our English friends tell us in 
letters that despite the ban against 
regenerative sets there are a multitude 
of squeals to be heard over there. This 
is the set \\"ith which :'.Ir. Hodson heard 
KDKA, WGY, \VBZ and CKAC, to­
gether with a bunch of broadcasting 
stations on the Continent. 

William J. Sergent, Jr., 25 Spello'\\" 
Lane, \Yalton. Liverpool, England, sends 
in a DX list that certainly gh'es him the 
button. He also heard KDKA, WGY 
and \\,BZ using a four tube set, one 
radio, detector and two audio, built 
along the lines as i\lr. Hodson's shown in 
Fig. 1. He also uses a one tube recei"er 
with two stages of audio and on it does 
most of his DX work. He is particularly 
d€.sirous of getting an extremely selective 
set using four tubes. ~Iaybe some of our 
Pickups readers can give him a circuit 
that "'ill do hair-breadth tuning. 

The device shown in Fig. 2 is a radio­
tester, manufactured by the British 
Industries Association, 317 High Hol­
born, London, '\\'. C. I. I t consists of a 
dry cell, a small lamp and a series con­
nection arranged so that continuity 
of ,,;ring may be tested in inductances, 
transformers, phones, rheostats, poten­
tiometers; it can also be arranged to test 
condensers. A similar de,'ice in the 
workshop of the experimenter "'iII save a 
lot of trouble in testing. The illustra­
tion is sent in by Francis Dickie, Heriot 
Bay, British Columbia, Canada. 

Pre"ious mention has been made of 
the contribution of George n. Hostetter, 

Fig. 2. A neal and effi.:ienl means of leslinJ for breaks in wirin~ of sets , which can be 
applied 10 almost any use in determining the contimlity of wiring in coils, transformers, 

phones, and other apparatus. 

Box 325, Freewater, Oregon, who tells 
readers of this department how to make 
the toroid coils for use in radio frequency 
sets. The process is as follows: 

Procure a cardboard tube One and a 
quarter inches in diameter and about 
nine or ten inches long. This is shown 
at G in the photograph, Fig. 3. On this 
"'ind a layer of ordinary t"ine string ( B in 
photograph) fastening the end with 
a tiny 'piece of adhesive tape, A. O"er 
this fasten a thickness of writing paper. 
Get a roll of half inch adhesi\"e tape and 
cut off a piece about 21 inches long, 
Split each end of this piece for a distance 
of about seven or eight inches. Lay the 
tape length-wise on the tube, stick"}' 
side out, pushing the split edges into 
the ends of the tube out of the ,,·ay. 
Xo'" wind on 225 turns of Xo. 24- SCC 
wire, D and Dl in the picture, securing 
the ends by punching a hole in the tape. 

Lay one of the quarter-inch pieces of 
tape back o,'er the coil and the opposite 
quarter-inch piece on the other end of the 
coil, so as to form a strip a half inch 
wide over t he top of the coil. 

About a quarter of an inch from the end 
of this "'inding, start the primary, wind­
ing four turns of the same "'ire (El ). 
Do not break the wire, but run it along 
the tape for two and a half inches, then 
wind four turns mOre (E2). run along 
the tape again for two and a half inches, 
and wind four more turns (£3) . This 
makes tweh'e turns in all for the primary. 
E ach coil of four turns should be held 
temporarily in place with a small piece 
of adhesive tape . 

~o\\" take the t\\·o other pieces of 
quarter inch tape and stick them tightly 
in place over the primary as at (F). 

Pull the tape (A) loose and unwind the 
string, pulling it out the end. This will 
allow the coil to slip off the tube very 
easily. Then the layer of writing paper 
may be removed. 

Cut a piece of light-weight cardl' oard 

an inch wide and bend it into a ring 
"'hose outside diameter is exactly equal 
to the length of the secondary coil 
measured on the tape. Cut two circles of 
hea \'Y cardboard two and a half inches in 
diameter, Glue the ring to these disks, 
forming a spool as shown in the upper 
part of Fig. 3. 

,,'ith a piece of adhesi"e tape fasten 
one end of the coil to the spool, bring 
the other end of the coil around until 
the ends fasten together with another 
piece of tape, working between the turns 
of t he coil, which may be straightened 
back into place after the ends ha\'e been 
secured. You will now ha\'e a coil as 
shown in Fig. 4. The leads may be 
brought out through holes punched in 
the disks as shown. These coils may be 
used in any tuned radio frequency 
circuit. They eliminate special placement 
of coils or the use of stabilizing de,·ices. 

Another traveling man, this time R. E. 
Cox, "'ho travels for the \V. L. Douglas 
Shoe Co., Brockton, Mass., and who 
writes from Coldwater, Mich., sho\\"s us 
how it is possible to always be in touch 
,,;th the world by means of a portable 
,,·hich he carries with him on all his 
trips. 

I n Figure 5 is shown the receiver. 
which uses the circuit around which 
Browning-Dra ke ha\'e developed a re­
ceiver, while Figure 6 shows the self 
contained set being carried by :\Ir. Cox, 
whose northern extremities were not 
shown, since he was mOre desirous of 
sho\I' ing us the set than himself. 1\lr. 
Cox tells us the set has four tubes. the 
fifth being in parallel with the fourth. 
He gets excellent results and is strong 
for R.\DIO .\GE. 

For essentiall) local work in a canoe, 
where weight is a consideration, the set 
sho"'n in Fig. 7, contributed by ~[r. 
Chapman, might be of interest to rea ders 
with aquatic proc1h-ities in the Summer-
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time. A six foot piece of bare wire 
serves as the ground. Locals COme in 
well on a loud speaker and help con­
siderably while out on the lake. 

Charles A. \Vilson, 2674 Burling St., 
Chicago, III., went DX hunting on the 
night of March 29, and came forth with 
a very interesti ng radio scalp, that of 
4 Y A, the broadcasting station of the 
British Electric and Engineering Co., 
219 Moray Place, Dunedin, New Zea­
land. To make sure there would be no 
mistake, ~Ir. Wilson communicated with 
the company and received due verifica­
tion of the reception . While it has be­
come rather commonplace for the New 
Zealanders to hear our American sta­
tions, it is nevertheless somewhat of a 
fete for the reception to be in the oppo­
site direction. Both Mr. Wilson and the 
broadcasting station in New Zealand have 
reason to feel proud of their achievement. 

Robert A. Fulton, of Viroqua, Wis, 
who, incidentally, is only eleven year~ 
old, has qualified for a D. T , button with 
the list of stations he sends in , all of 
which have been heard On a home-made 
typically re~enerati ve set. 

Using a two tube ultra-audion de­
scribed in the March RADIO AGE 
Harold Beaman, 95 Sherwood St. , Otta~ 
wa, Ont., Canada, brought in a total of 
79 stations from the Atlantic to the 
Pacific and earned for himself an en­
blem of the dial twisting fraternity. 

W. 1\1. Patterson, 1003 Indiana Ave., 
Monaca, Pa., who see ms to he a mem­
ber of the A. R, R. L, sends us a list of 
his DX results on a single tuber which 
allows him to bring home the bacon in 
the form of the button. His list of 83 
stations includes a number of amateur 
phone stations. 

The conductor of this column has been 
accused of many th ings in his career 
but never yet has he qualified as a mind 
reader. The reason for the foregoing is 
the receipt of a letter from a radio en­
thusiast whose address is Route C , Box 
141, Frederick, Oklahoma. The corres­
pondent neglected to sign his name to 
the letter, and as a consequence we have a 
Dial Twister's button issued to an ad­
dress instead o f an individual. If the 
resident of the address given above will 
communicate with us, we shall he glad to 
send him the button which he has merited 
through the DX list sent in. 

M~kin~ up a "Baby Het" from speci­
ficatIOns 10 RADIO AGE and adding a 
stage of audio for increased volume 
Hans G . Hirsch , p, O. Box 993 , Havana' 
Cuba, is h aving the t ime of hi s lif~ 
logging them from coast to coast. His 
list is a fine one, especiall y when many of 
our readers imagine that residents of the 
Gul~ section ~re .continually fighting 
statIc: \Ve wIll gIve him the button 
as an indication that static does not mean 
much in the existence of a real distance, 
seeker. 

Patting our Editor on the b ack for his 
rew lute stand aga inst the insidious 

F ig, 4, Here is shown the toroid as it looks 
when completed. A careful study of the 
accompanying description will show you 

how to do it nicely. 

tactics of the Octopus, William Motyl, 
1320 North 14th St., East St. Louis, III., 
furn ishes us with a DX list of stations 
heard On the regenerative reflex described 
in the March blueprint section. Mr. 
Motyl used a variometer with an aper­
iodic primary instead of the r . f. trans­
former and a variable to tune the r. f. 
transfomer proper, these two additions 
helping out to a considerable extent On 
DX. Another member added to the dial 
twisting family, 

Those interested in insulating materials 
may find data of interest in the techno­
logical paper No. 284, "A Study of the 
seasonal variation of the r. f. phase 
difference of laminated phenol ic insulat­
ing materials" by J. L. Preston and 
E. L. Hall, which has been issued by the 

U. S. Bureau of Standards. CQpies ot 
this paper may be secured from the 
Superintendent ' of Documents, Govern­
ment Printing Office, Washington, D. c., 
for 5 cents. 

The conductor of th is column is taking 
no chances of your failing to read about 
the subscription contest, which has been 
started by Radio Age and accordingly 
calls your attention to the full details 
on page 18 of this n umber. Dial Twisters 
are especially invited to take part in the 
contest because of the nature of the 
prizes and because of the fact that read­
ers of this department are the ones most 
interested in the creation of a larger 
Radio Age family which will naturai\y 
be followed by much more interesting 
data in these columns. 

The a. c. tubes, which are being €:iven 
consideration in this issue in an article 
by Turner, should command the atten­
tion of our fans. Probably more research 
is still necessary with these tubes, but 
nevertheless they seem to point the way 
to the battery-less set of the future. 
See what you can do with them and let 
us ha ve the dope. 

Dial Twisters may be interested in 
knowi,lg that WGY may nOW be found 
On four wave channels, according to a 
recent announcement. These follow: 
WGY 379.5 meters ; 2XAF 38 meters; 
2XK 109 meters and 2XAH 1660 meters . 
The last three groups of call letters are 
special experimental licenses of the 
General Electric. The purpose of the 
four channels is for research work by 
the company's engi neers on transmis· 
sion problems under all conditions ; 
day and night, summer and winter. 

Radio fans who are equipped to receive 
on the four wavelengths are invited to 
report to the engineers the q ualit y, 

(Turn to page 86) 

F it." 3b• The p ict,ure above show.s tho! toroid coil wound on a stra ight for1'!t , prepalato;'y 
to l Is . mg bent m the form of a d7ughnut , The form shown at Ih i! lOp is that used in. 

the final assembly ('f Ihe (oil . 
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Radio Age Offers the First Real 
Presentation of Basic Hookups 

In ~~De Luxe Edition" 
Conducted by F. A. Hill 

I N putting forth the August number 
of RADIO AGE, its publishers have 
simply acceded to the demand on the 

part of radio fans for the basic hookups 
from which the various radio circuits 
have been developed, without a ple­
thora of misleading terms attached to an 
old circuit and put out under a fancy 
sounding name. The radio fan has come 
to the stage in this interesting science 
where he courts and welcomes frankness, 
and it is the purpose of RADIO AGE to 
give the reader such frankness in its 
columns. 

In looking over the crystal circuits 
shown by Mr. Rathbun on page 30 of this 
section, you will find all the possible 
means of hooking up a crystal set. These 
forms have been tried out by the Bureau 
of Standards and measurements made to 
enable the radio fan to determine which 
type he desires. The relative audibilities 
shown will soon show the interested fan 
which type of hookup he wishes to use. 

Yet many of the forms shown here have 
found their way into the market under 
"high.faluting" names, some of the indi­
viduals even going so far as to claim the 
invention of this or that particular 
crystal circuit. Such practices as out­
lined are not countenanced either by the 
readers or the publishers of a good radio 
magazine. This is only one of the many 
reasons for our publication of this 
wonderful DeLuxe Edition. 

Another of the reasons for its appear­
ance is the fact that many experimenters 
have been stumped to find a basic cir· 
cuit when they have been assailed on all 
sides with developments, improvements, 
additions and deletions to the standard 
circuits. Insofar as it is possible in the 

blueprints shown herein, we are glnng 
the basic circuit and a brief comment as 
to its history and its adaptability for 
experimentation. Perhaps later experi­
mentation with some of the circuits has 
shown improvements can be made by 
slight deviations from the plans. Where 
such is the case, due mention will be made 
of the changes and the reason for such 
changes. 

With the August number of RADIO 
AGE in his possession, the rad io fan is 
in a position to start work on the simplest 
to the most complex radio set, since 
nearly every form of set is shown basic­
ally; the experimenter only has to use his 
ingenuity in making up sets embodying 
elaborations or amplifications of the 
basic data given. 

The popularity of the blueprint sec­
tion of the Radio Age each month can 
best be understood by the flood of letters 
from fans desiring to build the sets de­
scribed, and also from the satisfied set 
builders who report their success 'with the 
receh·ers. 

The correspondence seems to be pretty 
well divided over the entire country, 
including Canada. Foreign countries 
also furnish a pretty good volume of 
letters, all testifying to the popularity 
of the blueprint instructions as contrasted 
to the conventional black and white 
drawings . 

In following the blue prints experi­
menters should always remember that 
for electrical connections the schematic 
diagram should be followed, since the 
other drawings are either isometric or 
plan views of the set and are not intended 
as electrical hookups. Always follow 
the schematic when wiring your set and 
you will not make mistakes. 

In the blueprint section this month 
readers will find a number of the conven­
tional symbols which ha ve been drawn up 
by Mr. Rathbun and which should prove 
of interest to the fans who are beginning to 
learn the intricacies of the game. 

Readers following this section closely 
will see all of the basic, hookups from 
which the many forms of circuits are 
developed. Anyone of the circuits can 
be twisted arou nd in different ways as 
far as the material is concerned, but the 
electrical characteristics wiII not change. 
The substitution of variometers for tun­
ing the plate circuit of a tube instead of an 
inductance and a condenser does not 
change the set from a regenerative set 
into something else. And so on down 
through the list. 

In thinking over the various items 
which the experimenter will require in 
the assembly of the various circuits, 
very careful consideration should be 
given to the use of good material. There 
has never been any question of the fact 
that good material will make a set where 
poor material will ruin it. See that your 
condensers and inductances are made by 
reliable manufacturers. Look over the 
socket market and pick out one of the 
type that ",iII give you positive contact 
on all the prongs. 

The grid leaks should especially be 
scrutinized for in the grid leak lies a great 
deal of the trouble of the set builders. 
It might pay to buy two or three leaks of 
different values just to be sure you have a 
good one. The little grid condensers 
should also be good ones, preferably 
with mica insulation and copper plates 
that will n'ot alter their characteristics. 

A good deal of attention can also be 
paid to transformers and to loud speakers. 
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A T imely D iscourse on 

Conventional Radio Sytnbols 
Crystal Detector Sets 

and 

By JOHN B. RATHBUN 

CONVENTIONAL radio circuit dia­
grams, the short-hand of radio, have 

a lways proved a sticker to the tyro in 
this science, and it is certain that many a 
prospective builder has contracted a bad 
case of cold feet and quit the game when 
he was brought face to face with the 
curley-cues and zig-zag lines of the tech­
nical diagram. Not heing very familiar 
with the apparatus itself, it is no wonder 
that the prospect of learning still mOre 
of the technique filled hi m with dismay. 

Howe\'er, when these symhols are Once 
understood, they are more easily read 
and understood than the picture diagrams 
for they sho\\' the functioning and general 
principles of the circuit s far more clearly 
to the experie nced eye than pictures of 
the apparatus. You can see the course 
taken hy the current in the different 
branches of the circuit at a glance, and 
can immediately classify the circuit with 
little chance of error; something that 
I have never yet been able to do with the 
picture type. However, the picture 
diagram has its place in the scheme of 
things where the reader is not interested 
in theory, but simply in building some­
thing that will bring in the yoice and 
music with the least delay and st udy. 

For the benefit of those who have not 
yet become familiar with the standard 
COn \"entional symbols used in radio cir­
cuit diagrams, I ha, e l Jrepared the ac­
companying two pages of blueprints in 
which the more common svmbols and 
abbreviations ha ve been defi~ed. In ad­
dition to the listing of the symhols, I 
ha \'e taken up a short description of the 
various parts used in the recei ving cir­
cuits so that the subject \\'it! be more 
easily followed . 

Circuit Symbols (Sheet No.1) 
1. INDUCTANCE (Air Core Type). The 

hollow coil of wire or other inductance coil with an 
air core is shown by a continuous scroll or helix 
as in Item No.1. Its purpose is to choke back or 
impede the flow of radio freQuency current or for 
tuning radio circuits to the wavelength of the 

How to Understand 
All Radio Syrnbols; 
Giving the Crystal 
/ ts A1erited Attention 

transmitting station. The abbreviation is the 
letter (L) and its magnitude is generally expressed 
in millihenries, or by the number of turns of wire. 

2. IRON CORE CHOKE. This consists of a 
gr~8t many turns of wire wound around a ("Ore of 
soft steel wire or thin steel sheets called "lamina­
tions. It It is used when a greater retardation must 
be had than is convenient with an air core choke, 
ani can choke back audio as well as radio frequency 
currents. Values in hemies or millihenries. 

3. TRANSFORMER-COUPLER (Air Core 
Type). This transformer for radio freQuency 
curr~nt9 consists of two coils of wire called resr~c~ 
tively the PRIMARY (PRI.), and the SECON­
DARY (SEC.) coils. Radio freQuency currents 
passing through the primary induce similar CUf­
rents in the secondary coil. thus affording a means 
of "coupling" two circuits together magnetically. 
In our diagrams the primary coil (PRI) is shown 
with fewer turns than the secondary and is shov.-n 
on the end opposite to the grid connection (G). 
The other connections are the filament (F), the 
plate connection (P), the positive "B" battery 
connection (B) and the neutral tap (N) used for 
certain neutralized circuits. The abbreviation is 
(RFT), and it may be tuned or untuned, the 
former by a variable condenser. 

4. V ARlO METER. This is a form of variable 
inductance used in place of the air core choke, and 
consists of a movable member (The Rotor) which 
turns insid~ of a stationary coil called the UStator:' 
The abbreviation is (V AR). By this means the 
inductive or choke effect can be varied through a 
wi~ range without condensers and the device is 
frequently used for tuning a circuit inductively. It 
may be tapped at the mid-point as shown at (Q). 

S. ANTENNA-GROUND-ARRESTOR. At 
the right is shown the symbol for the antenna or 
a erial. ab breviation (ANT). I n the center is the 
sy:nbol for a ground conn"ction (GND). and at 
the right is the convention for a lightning arrestor 
(LA). 

G. OUTPUT - PHONES · SPEAKER. The 
symbol for the head.et or phones is shown at the 

left, which may indicate the output of any r"dio 
receiving circuit. Abbreviation (PH). The polari , 
ty may be marked by (+) or minus as shown, 
or this may be omitted at will. The positive con­
nection of the phone cords is colored red and this 
red strand should be connected to the (+) eonnec. 
tion of the circuit. At the right is the symbol for 
the horn or loud speaker which can also be marked 
with the polarity. 

7, CONDENSERS. A "fiXed" condenser con­
sists of alternate sheets of t infoil and paper or mica 
compressed into a compact pile, and adds 
"capadty" to the circuit, an effect opposite to 
that of an inductance coil. The symbol for a fixed 
condenser is at the left Where the abbreviation is 
shown as (K) and where the capacity in micro­
farais is also added wher" advi""bl". A VARI­
ABLE CONDENSER used for tuning inductance. 

i s shown at the right, where the rotor plates are 
in iicated by the curved line and the stationary or 
stator plates are shown by the short straight line . 
The Stator (Straight line) should go to the grid of a 
tube, while the rotor is connected to the ground 
side or (- A) side of the circuit. Thi. condens"r 
is also rated in microfarads (m. f.) . 

8 . RESISTANCES- RHEOSTATS. A fixed 
or unvarying resistance is shown by the zig~zag 
line which distinguishes it from an inductance. For 
low resistances used for controlling the filaments of 
the tubes. its magnitude is given in terms of ohms. 
For very high resistances, as used for grid leaks, 
the resistance is given in terms of MEGOHMS, 
abbreviated (MEG), 

A RHEOSTAT or variable resistance is shown 
at the right and is usually employed for controlling 
the filament current of tubes. The letter (R) is used 
for a rhe09tat. or resistance. 

9. BATTERIES. An " An Or filament battery 
or a "C" battery is shown by the symbol at the left 
which consish of alternate short heavy lines and 
longer light lines. The short heavy lines indicate 
the negative (-) plates while the long lines are the 
positiv" plates (+). Each pair of these lines rep­
resents one cell, and it is the best practice to mark 
the voltage below it as at (6v.) and the letter (A), 
(B) or (C) above it to designate the type of battery. 
A "B" battery is at the right where the dotted line 
indicates a number of omitted cells, there being 
too many cells in a "B" battery to draw them com­
plet". When the battery is tapped at .ome low 
voltage, as at (+22), the voltage of the tap is 
marked in this way. 

10. PONTIOMETETER. This is a device which 
looks much lik" a rheostat used for the "ccurate 
control of voltages, generally the biasing voltages 
appli"d to the grid of a vacuum tube, It consists 
of a fixed resistance of from 200 to 400 ohms con­
nected across th" battery and a sliding contact 
which tans off the drop of potential at any point of 
the resistance. The polarity of the slider also 

Blueprints of Conventional Radio Symbols and Typical Crystal Receivers on pages 28, 29, 30 and 31 

~' I~I '~I 1<'. 1<'. ~" .S. .S. ,"'I .~. ,,'. ",. ",. ",. ~ 

~ UP AND AT 'EM! • 
I!l Perhaps some of the Dial Twisters and readers of the Pickups and ~ 
~ Hookups Section have strayed over into these blueprint pastures in W 
m search of choice morsels of radio information. ~ 
I!l Here's one morsel all of our readers should seek: I 

~ On the page facing the Pickup and Hookup Section, you will see I!l 

ID notice of a monthly subscription contest. For the month of August ~ 
I!l prizes are to be awarded for the reader who sends in the largest number ill 

~ of paid-up subscriptions to your favorite journal, RADIO AGE. [;J 

ru We could tell you a lot more, but space is limited. Read page 18 and ~ 
I!l then go after new radio recruits. ill 

~ i[,]' '(;]' 'I!l' 1(31 '(;]' II!l' lIZ" I!!:' I!!I' IIZI' I.:;)' II!l' 11!l' ,JU 
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varip.'i with its position. becoming negative at One 
end and positi"e at the other. 

11. THREE ELEMENT VACUUM T UBES. 
The three elements of a vacuum tube a r e the 
filament ( F). the grid (G) a nd the p late (P). a l· 
though these parts need not be m arked a s .hown . 
A "hard" amplifying tube i. indicated by a si r, gle 
heavy circle drawn around the element. and as a 
hard tube is much used at present for a d e tector as 
well as for an amplifier . When a soft detector tuhe 
must be used . two circles a re used, as a t t h e right. 
Tbe word amplifier is abbreviated (AMPL) and 
detector by (DET). 

12. TWO AND FOUR E~MENT TUBE:> .... 
t wo element tube or Fl~ming valve is indicated at 
the right and bas the fila ment and plate but no grid. 
This is most generally used as a rect ifi~ r for ch a rg· 
ing storage batteries from alternating current , but 
is also used as a detector. The four element t u be 
at the right has two grids. 

13. GRID CONDENSER AND LEAK . This 
symbol used with detector tubes is simply a combi · 
nation of the symhol of a condenser and tha t of a 
resistance (The leak). The leak a bbrev i3tion is 
(GL) and the gri? condenser i;; (GC~ . . If .either of 
these items is vanable, then th,S fact IS indIcated b y 
irawing a slanting arrow across it as at the right. 

14. CRYSTAL DETECTOR. A crys t a l d etec­
[or is indicated by an arrow head for the cat · 
whisker and a small block for the crystal. 
Abbreviation is (CD). 

15. AUDIO (IRON CORE) TRANSFORMER. 
An iron core transformer. commonly known as a n 
audio frequency n ansformcr, is used for increasing 
the voltages of currents approximating v oice fre ­
quencies or audihle freQ uencics . It consist~ of a 
primary winding (PRI) Bnd a secondary wmdifl g 
(SEC) with a few parallel lines drawn between the 
coils to indicate the iron core. The (our conr.ce ­
tions are marked as follows : (G) for frid . (P) fer 
plate. (F) for filament and (B) for "B" battHY 
connections. These 3f'J'11y to vacuum tnbr connec ­
tions with wbich tbe transformer is most commonly 
used. Iron core transformers of a special type are 
also sometimes used on radio frequencies. b ut wben 
this is the case the fact will be particularly n o t ed On 
the drawing. Abbr. is (AFT). 

16. WIRING AND CONNECTIONS.. In 
~eneral, wiring is indicated by vc;ry heavy I.mes. 
Bnd curved by an arC where a turn IS made. VI. here 
two wires connect. a small OPEN circle is used to 
mark the connection as a t (a). Where one wire 
cross~s over another, the crOV:S-Over 1S shown as a t 
(b) . Connection posts or terminals for b a tteries, 
etc., are shown by a cirde with a heavy hlack dot 
inside. as shown in a horizontal row. The lettlrs 
indicating the "A'" 'ts", and "e" batteries are 
marked at the terminals . together wi th their 
polarities. In the case of the " B " battery connec­
tions the various taps are: marked by t h e: voltages 
as at (+22), (+45) and (+90), but the letter "B" 
is Dot used. 

17. TAP SWITCHES. Tap switche:s used for 
cutting out active turns in a coil should he con­
nected so that the contact points go to the grid or 
aerial side of the circuit with the hinge connec ted 
to ground or on the far side from the grid connec­
tion to prevent body capacity effect. 

18. INSTRUMENTS. Measuring instruments 
such as the voltmeter (VM), the a mmeter (AM) Or 
the hot wire ammeter (HW A) are shown in circles . 
The polarity shOUld be marked, and also the range 
of volts or amperes at at (0- 10) and (0--5). 

19. JACKS. Jacks are sped ally arranged can. 
tacts used for making temporary connections by 
means of plugs and m ay be o f m a ny types. At the 
left is shown the single circuit jaek (J2) generally 
used for the last stage connection and at the left 
is a two circuit jack (J1) used for plugging in 
between stages. These are by far the most common 
types_ 

20. SWITCHES. Different types of battery 
switcbes are shown, the left symhol being for 
symbolic diagrams while the second from the left is 
used frequently on picture diagrams. The switch 
at the right is a double pole kcife switch used for 
heavy CWTents. 

Sample Symbolic Drawings 

ON SHEET X o. 2 we show four repre­
sentative circuit drawings which 

include most of the symbols tabulated. 
Each symbol is lettered with the standard 
abbreviation so that it will not be difficult 
to trace out the relation between the 
parts in the table and the correspondin .... 
parts in the diagra m. b 

A simple crystal detector set, tuned b y 
the va riometer (YAR) is shown in Fig. 
11. Here we have the symbols for th e 
variometer, crystal, aerial, ground, 
phones and two fixed condensers. ~ote 
that when t,,·o condensors are shown 
that they are numbered as at (1\:1 ) and 
( ~2): In Fig 22 we ha\'e another single 
CirCUIt ~rystal set tuned by a simple 
tapped Inductance ( L), the ta p switch 

tS W ) being used to vary the nu mbe!' of 
t ums in circuit. 

In Fig. 23 is a regenerat i "e circuit with 
One stage of a udio frequency amplifica­
tion , a type of circuit, "ery commonly 
met with . T he detector tube (Tl ) is a 
soft tube, while the a mplifier tube (T 2) 
IS a ha rd t u be. as will he seen from the 
ci rcles. :\ coupler is used for tun ing, 
having the prima ry coil (Ll ) and the 
secondary coil ( L2 ), t his being used 
sometimes instead of t he abbreviations 
" PRI" and "SEC." The secondary is 
tuned b y thr va riable condensor ( K 1). 
For regenera tion we have the tic kler coi l 
(TI C ) placed directly above the second­
ary coil ( L2 ) a nd connected with it b y 
mea ns of a n a rro w. The arrow in this 
case indicates that the two coils a re 
inducti\'el y coupled by a variab le rela­
tion; that is. t hat the position of (TI C) 
can be va ried in respect to (L2 ). T he 
grid co ndensor (GC) a nd the grid leak 
(G L) a re shown connected to the grid 
of the tube. 

Cu rrent for lighti ng the tube fila­
ments is s upplied by the six volt "A" 
battery which is connected so that the 
negati ve pole goes to the detector rheo­
stat ( RI ). The negative pole of the 
" :\ " battery connects with the negative 
pole of the " B" batterY, a n d the la t ter 
is tapped at the (+22) \;o lt point for the 
detector current. The total voltage of 
the " B" battery at (+90) goes to the 
last stage jack (J 1). two circu it jack 
J I ) permits us to plug in on the detec­

tor tu be a lone without amplification , or 
without lighting the a mplifier tube 
(T 2). Plugged in on (j 2) we get t he 
a mplified or intensified current for t he 
operation of a loud spea ker. 

_\n iron COre audio frequency tra ns­
forme r (AFT) transfers the plate energy 
of the detector t ube (TI ) to the amplifier 
tu be (T 2), a nd it \\'ill be noted that the 
ter minals of the transformer are marked 
in accordance with the points that they 
connect. T hus (G) goes to t he grid of 
(T2 ), connection (P ) goes to the plate of 
t ube (TI ), connection ( B) goes to the 
( +21) " olt tap of the " B" bat tery, and 
connection (F ) goes to the (-. \ ) through 
the " C " ba tte rv. A fixed condenser ( K ) 
is shunted acrO'ss t he secondary. _\ 4.5 
\'olt "C" battery is used for biasi ng the 
grid of the tube (T1) and the negati"e 
pole (- ) is connected to (F ) of the trans­
for mer so that the current gets to the 
grid of the tube through the wi ndings_ 
T uhe (T 1) is controlled by rheostat 
( R 2). 

Fig. 2-l is a typical re flex circu it ,dth 
t he ra dio frequency transformer ( RFT ) 
and t he audio frequency tra nsformer 
(:\FT), the former being tuned by the 
, "aria ble condenser (K2 )_ _\ couple r is 
provided wi th the primary (LI ) and 
secondary (L2 ) by wh ich the set is tuned 
t o wa\-elength. The grid bias on the 
tuhe is varied by the potentiometer (PO )_ 
The rest of t he p a rts have been explained 
before . 

Crystal Detector Sets 
~ro :'lIE, the crystal set has always 

seemed the 1Il0st "'onderful of all 
radio recei\'ers, for with this device 

we employ t he feeble energy of the ra dio 
\\'a\ 'es alone to vi brate the diaphragms 
of the phones \,'ithout aid or reinforce­
ment f rom local SOurces of energy. :\fter 
traveling fifty mile s or so, there is still 
sufli cient energy left in the ,,-a\'es to 
move a rela tivel y stitT piece of metal and 
to produce the audible air vi brations 
known as sound. Further, it is an exhi­
bition of the remarkable sensitiv itv of 
the modern headset which prod'uces 

The .lIagazille of the Ho ur 25 

understandable signals o n so small a n 
amcwnt of curren t that it can be esti­
ma~d in millionths of an ampere; and 
yet, wit h a ll of this delicacy, the appara­
tus is perfectly simple a nd so rugged 
that it can withsta nd a considerable 
amount of a buse at the hands of t he 
li stener. 

To most of Our readers who have had 
experience only with the cheap a n li simple 
sing le-sli(le, singl e-circuit crystal detec­
tor sets sold on the open market, the 
cryst a l detector is considered only in the 
ligh t of a toy having only a ver) limited 
use in recep t ion . This, however, is not 
the case, for with proper attention to the 
details of construction and with as much 
care ta ken with the tuning units as we 
pay to the construction of a tube set, the 
performan ce ca n be grea tly improved in 
regard to distance range a nd signal 
stre ngth . If we constructed our tube 
sets with th e same lack of care and with 
the same primit h'e t un ing systems that 
are used on commercia l crystal sets, we 
wou ld not get very much better perform­
ance. Single-slider, single-circu it tuners 
are not conuucive of good results \\' ith 
either the crystal or tu be detector, fo r 
they Cannot be tuneu accurately in re­
sonanCe with the incoming waves, a nd 
there is ah"ays a considerable loss taki ng 
place that limits the distanc e and 
volume. 

The r rs tal Detector Circui t 

O l ' R primiti\'e crysta l detector ci rcui t 
consi sts of three principal units : 

(1) The tuning unit, by \\'hich it is 
brought into resona nce with the incoming 
wa ' es, (2) The c rystal detector employed 
for rectifying the radio frequency im­
pulses for the development of the au dio 
\\'a ves, a nd (3) T he audio outpu t mechan­
ism which con verts the audio frequency 
electrical ",ayes into mechanical sound 
vibrations (Phones). A ll three elements 
must be as perfect as possible if we a re t o 
e xtract the max imum output in the form 
of sound, for the incoming energy is 
exceedingly feeble a nd must be ca refully 
utilized with the least possible loss. 
Th is means sharp t u nin g, a crystal ha y­
i II !; excellent rectifying qualities a nd an 
e xceedi ng ly sensi t ive pair of p hones , 
none of \\'hich a re in evidence in the usua l 
$1 .00 c rysta l detector set . In reviewi ng 
the requirements, \\'e must also re member 
to incl ude a n efficient antenna into the 
assembly, which should have greater 
length a nd ca pacity than the antenna 
commonly used with tube sets. The 
latter item is genera lly neglected in the 
installat ion of a crysta l set, with the 
result that very little volume or distance 
is had. Conservation of energy is a prime 
req uisite. 

It is here that the low-loss coil a nd the 
low-loss condenser hold forth with 
particular advantage; spiderweb. honey­
comb Or barrel-wound coils being of 
great advantage in the construction of 
such a set. The phones should prefer­
ably be of the mica diaphrag m class or 
\\'ith very thin flexible metal diaphragms 
so that the slightest Current in the coils 
will gi Ye a maximum vibration . \Vhen 
we look a t the cheap phones ordinarily 
supplied with c rystal sets, with their 
t hick cast-iron d iaphragms and their 
weak magnets, it IS nO wonder that 
reception is limited to 10 or 15 miles. 
This would be almost the case ,\'ith a 
tube set if it were supplied with the same 
sort of phones. The feeble impulses 
received demand the most sensiti\'e a nd 
efficient equipment that we can supply 
if the crystal set is to be more th a n a 
mere toy for children's use. 

Please don't infer th ltt { am recom-
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mending the crystal set as a substitute 
for the tube set, for I alll not, I am 
simply bringing to your attention the 
fact tha t t he crystal set performance can 
oe wonderfully improved by a lillie care 
in the construction and that it is a most 
desirable proposition for local reception 
where we do not wish to go to the trouble 
of installing batteries and similar com­
plications, The crystal set has a field 
all its own and i" almost indispensable 
for certain purposes, and for this reason 
I believe that more attention should be 
paid to the de\'elopment of its perform­
ance rather than to cutting down on the 
expense of construction, as has been done 
heretofore, You cannot get long distance 
consistently, nor can you get full loud 
speaker .... olume of the crystal alone, but 
you can get locals with good volume, 
clear and sweet, without the fuss attend­
ing the operation of a tube recei\'er, 

\Vhen loud speaker volume is required 
on local, with particular attention to 
quality, We can add One or more stages 
of audio frequency amplification to the 
detector, Of course, we arc now gelling 
back to \'acuum tu be complications and 
batteries, hut with very simple la) outs 
we can obtain wonderful tone \'alues on 
the loud speaker and a somewhat in­
creased distance. JUSt as an experi­
ment, it is very interesting to add resist ­
ance coupled stages to a crystal detector 
to discover what real tone purity is Ii ke, 
The na tural tone and life-like quality 
will be a re\'elation to you, and if you 
li\'e within 15 miles or so of a broa d­
casting station, I am sure that you will 
keep this circuit hooked up permanently, 

Future of the Crystal Set 

O~SIDERI!\G the many 5,000 watt 
broadcasting stations nOw under 

construction, and the increasing practice 
of re-broadcasting, it is certain that the 
crystal detector recei\'er will find a more 
ex'tended use than has been the case in 
the past. Increased power at the stations 
an.l the relaying of these stations at close 
inten'als over the country will mean that 
the crystal will take on a new life , At 
least ten telephone companies have 
a .lopted local re- broadcasting systems as 
an additional sen-ice to their subscribers, 
and I do not belie\'e that the telephone 
companies will he the only people to 
engage in this work , If the net work of 
re-broadcasting ;;ta tions is fully de\'eloped 
t he use of t he crystal set will he practical 
in almost any part of the Pnited States, 

One re-broadcast station equipped 
with a good receiving set and a trans­
mitter of moderate power will easily 
co\'er a radius of 15 miles and will 
efficientl" serve crystal .ietectors in this 
50-mile -circle , T'tle expense of main­
t aining such a station is comparati ely 
small and can be horne by the local 
Granges or community a""uclations ,,' ith 
a great sa ving to their members, The 
st a tion recei ves the voice and music 
from distant sta tions and then broad­
cast s these signals through simple appa­
ratus to local listeners, thus avoiding the 
expen se and troul,le of arranging pro­
grams, So far, this arrangement has 
i ncrea~ed the total numl,er of listeners 
tremendously without appreciably affect­
ing the sale of tube sets, On the contrary, 
one re-broadcasting station states that 
the interest aroused in radio \ 'ia crystal 
sets ha s greatly increased the sale of tuhe 
setS in its territory, and that a great 
proportion of the listeners now ha\'e 
both crystal and tube sets in their 
homes. Tiring of the local re-broadcasts, 
and desiring different programs, ther 
turn to their tube sets and tune in the 
distant stations for themsel es, 

While the complete theory 01 contact 
rectification is not \'et well understood, 
I will explain the fun'ctioning and purpose 
of the crystal in a general way so that 
t he beginner can at least get a working 
knowledge of its properties when in­
stalled in t he receiving- set, ::-'Iechani­
call" it is , 'ery simple, consistin g of a 
small piece of mineral called the crystal, 
and a thin wire making light contact 
with the crystal at a sensitive spot. In 
some cases, contact is had between two 
crystals instead of between t he wire 
and crystal, but in any event the radio 
frequency current must pass through a 
high resistance contact of some son 
before passing through the phones, so 
that the audio or "hearablc" portion of 
the incoming waves can be developed, 

Owing to the rapidity with which the 
radio wa \'c oscillates bac k and forth, the 
diagrams of the phones cannot follow the 
radio frequ ency currents in the recei\'er 

A ROUND-UP OF 
HOOK-UPS 

Will Rogers would probably eall 
this August number a .. Radi o 
Rodeo" but w" have named it the 
De Luxe Edition , 

Having seen and burrowed in its 
alternate reading and blueprint 
pages, you "'ill no doubt want to 
send a copy to one of your friends 
who so far has resisted the lure of 
radio, 

A very simple matter! Get an 
extra copy from your newsdealer 
and pass it on to your friend, 
Then watch the fun, 

OR 
If you must, take his $2,50 for a 

year's subscription to the Magazine 
of the H our, 

directly an d not hing will be heard in the 
phones if some SOrt of rectifier Or "de­
t ector" is not inserted into th e circuit. 
These wa\'es are "alternating," that is, 
they tlow firs t in one direction and then 
in t he other, a nd before we hear the sig­
nals these wa ves must be made "uni­
directional" sO tha t thev will tlo\\· in one 
direction through the phones but with 
an in tensity that \'aries according to the 
sounds sent out b) the broadcasting 
st ation, The crystal detector \\' ith its 
contacting "ca t whisker" wi re acts as 
such a rectifier and permits the passage 
of only one set of \\'a ves that are Ilowing 
in the same direction , 

\\ ith the radio frequency curren t rec­
tified, the "audio frequency " waves are 
de veloped so tha t the diaphragms of the 
phones follow the slower \'oice freq uency 
pul sa tions, thus producing sound, Our 
station \\'a \'es therefore COn sist of t \\'0 

components, the high radio frequencv 
carrier waves oscillating at the rate of 
about 1,000,000 \Oibrations per second, 
and the audio frequ ency waves impressed 
on them that will range from a fe\v h un­
dred to an upper limit of ahout 15,000 
vibrations per second, These latter 
wa yes a re prod uccd hy varying the in­
tensity of the radio wa ves by "modula­
tion," and are not actually an indepen­
dent series, 

There are a great number of minerals 
that will act as detectors to some extent, 
but only a few that are effective enough 
to be used in the practical crystal set. 
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Galena, silicon, carborundum, cerusite , 
pyrites, perikon, radiocite, and hecite are 
among the most commonly used simple 
minerals, and in addition to these arc the 
numerous syn the tic crystals that bear a 
multitude of trade names. A good galena 
crystal is probably one of the most sensi­
ti,"e crystals, but it is not stable and must 
be readjusted frequently, Silicon and 
carborundum do not require so frequent 
adjustment and are quite sensitive ii 
carefully selected and mounted, The 
synthetic crystals are in most cases stable 
and sensiti \'e, an d ha \'e the ad van tage of 
ha,ing a greater effective area or more 
"hot spots" than the natural crystals, so 
that it is not so difficult to adjust them, 

For the catswhisker wire, we require 
a metal that \\'ill not corrode under 
ordinarr atmospheric conditions and one 
that will maintain a bright metallic con­
tact arca at the point where it rests on the 
crystal. . \ copper \\'ire will work well 
with most crystals, but a silver or gold 
wire is better, as it docs not corrode or 
get dull as rapidly , With the exception 

, of the carborundum crystal, the cat­
whisker wire should make very light 
contact with the crystal, working best 
when only just barely touching the sur­
face, \\'ith the carboru ndu m detector a 
\'ery heavy pressure is required, which 
ill itself is one rcason for the stability of 
the carborun du m, as the hea vy pressure 
pre\'ents the displacemen t of the contact 
when subjected to vibration, 

There has been a great deal of 'argu­
men t for and again st t he fixed crystal 
detector with the immo\'able catwhisker, 
but I believe that the fixcd detcctor will 
pro\'e best in the long run for the begin­
ner, at least, as it avoids the necessity of 
COnstant readjustment and the detuning 
effect when these adjustments are made, 
It \\' ill perhaps be of interest to know that 
t he crystal has a grea t deal of effect in 
the tuning of t he circuit and very often 
we can tune a station in and out by means 
of the cn'stal adjustment alone, For the 
experienced crystal set operator, the 
adjustable crystal is therefore often an 
ad \'antage, as it is an aid to selecti\'ity 
and tuning, particularly where there are 
many strong local stations and other 
interferences, 

It is a good plan to get a number of 
crystals and then select the best crystal 
b\: actual test. There is a great deal of 
variation among crystals even of the same 
make, and the only way that you can be 
assured of the maximum results is to 
select the best crystal from a number of 
samples , 

The Hook-Up or Circuit 

THERE are about a thousand different 
crystal detector hook-ups from which 

to make a choice, and all of them haye 
their adherents, who believe that they 
have the only circuit worth using, Some 
employ \'ariometers for tuning induct­
ances, others use spiderweb coils, vario­
couplers, honeycomb coils and straight 
solenoid coils in all sort of combinations, 
but as a matter of fact, a close examina­
tion will show that most of these \:ircuits 
can be boiled down to six distinct classes, 
The type of inductance does not change 
the characteristics of a circuit as a circuit; 
it simply adds or detracts from its effi­
ciency by t he sharpness of its tuning 
properties and the losses occuring within 
the coil. A variometer may show better 
results than a simple tuning coil, simply 
for the reason that it can be more closely 
adjusted to wa\'elength than the coil­
not because it is a variometer, An in­
ductance is an inductance no matter what 
form it may be used. 
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Fig. 1 shows the six basic circuits with 
their relative audi bility value, as de­
termined by the U. S. Bureau of Stan­
dards. The relative signal strengths are 
given in terms of percentages, and it will 
be seen that the hook-up has a great deal 
to do with th~ reception, varying as it 
docs from 10 per cent to 85 per cent. 
These diagrams refer only to the detector 
circuit itself and do not consider the 
various methods of coupling or connect­
ing the circuit to the aerial and ground. 
A variable condenser is used for tuni"g 
a fix ed inductance in all cases. 

Dia~ram A 
Diagram (A) shows a simple form of 

circuit often used, \I'hich ("ontains the 
ind uctance (L), the variable condenser 
(C), the crystal detector (C D ) and the 
phones (Ph) all connected in series. For 
ordinary broadcasting wavelengths there 
will be about 55 turns of wire in (L ) when 
wound on a three inch tube, and the ca­
pacity of the variable condenser (C) will 
be from 0.00035 m.e. to 0.0005 m.e. The 
audibility is 55 per cent. 

Dia~ram B 

In Diagram (B) we have the same cir­
cuit with the addition of the small fixed 
condenser (K) connected aCrOss the cry­
stal detector. This fixed condenser acts 
as a storage capacity for the Waves and 
adds considerably to the volume, as it 
supplies an additional current to the 
crystal. This addition has increased the 
audibilitr from 55 per cen t to 851er cent, 
the maxim um value determine by the 
Bureau. 

The capacity of (K) depends upon the 
nature of the crystal detector, but in any 
eve nt the capacity must be small to 
prevent by-passing much of the curre nt 
across the dectector . \Vith some de­
tectors 0.00025 m. f. is about right 
while with other types this may be a~ 
low as 0.0001 m.e. or eYen less. A small 
three-plate variable condenser will often 
prove of value in getting the adjust­
ment correctly. 

Dia~ram C 
In Diagram (C) we ha ve the same cir­

cuit as in Diagram (A), but a fixed Con­
denser (K) is used to bypass radio fre­
quency current around the pho nes. The 
a verage audibility under all condition5 
is reduced to 45 per cent; hence, this is not 
always an advisable addition. In many 
makes of phones there is a considerable 
a~o~nt of distributed capacit.y in the 
Windings of the magnets and this fre ­
quently is sufficient to properly by-pass 
the radio frequency current around the 
inductance without the addition of ex­
ternal capacity. However, in case the 
phones ha \"e a high inductive \ 'al ue \I'ith 
little distributed capacity, a by-pass (K ) 
may be necessary. 

Diagram D 
Diagram (D) is a type of ("rystal de­

tector circuit often used on wave-meters 
and similar instruments where I'ery sharp 
tuning is necessary . The audibility is so 
low (10 per cent) that it is imprac ticable 
for a receiver and therefore need not be 
discussed further. Its only virtue is its 
extreme select ivity . 

Diagram E 
Diagram (E) a second \'arial,le CUII­

den~er (C2) is employed in addition to 
the original variable condenser (C1). 
This sharpens the tuning considerably 
and has a much greater audibility than 
the circuit in Diagram (D ) . The audi­
hility is four times as great as with (D) 

and is almost equal to that of the lirst 
diagram. 

Dia~ram F 

Our last diagram (F) is the ultimate in 
selectivity but has a very Iowa udibility 
factor. The circuit is split by means of 
the coupler coils (L2 ) and (L3 ) so that 
almost any degree of selectivit., can he 
attained but at the expense of a gre~t 
loss in ~ignal strength. We can obtain 
a good degree of selectivity by <?ther 
means and without so much loss In signal 
strength; hence, this type or circui t can he 
neglected for the time being. 

Circuit With Coupler 

L--'OR the sake of selectivity we will con­
I' nect our aerial and ground to the 
detector circuit by means of an aperiodic 
or semi-aperiodic coupler of the type so 
commonly use in tube sets. For the de­
tector circuit we will adopt the circuit 
shown in Diagram (B) to obtain the 
greatest signal strength and will depend 
entirely upon the coupler constructio.n 
for our selectivity and tuning. ThiS 
combination will prohably gi\'e us the 
best all-round combination for signal 
strength and selectivity and at the same 
time is simple to build and tune. 

In Fig. 2 we ha,'e the schematic dia­
gram of the complete. circuit.. The 
coupler consists of the pnmary coll (L 1) 
connected at one end to the aerial and 
to the ground at the other end. The radio 
impulses from (Ll) are co~m~ni.cate~ to 
the secondary coil (L:!) \I'hlch IS Identical 
with the coil (L) in Diagram (B). .\ 
variable condenser (Cl) is connecteq 
across the secondary coil so that it can be 
tuned to wavelength . The fixed con­
denser (K ) connected across the crystal 
detector (CD) serves the purpose al­
ready described . The phones (Ph) are 
in series with the crystal detector . 

By means of the inducti\'ely coupled 
coils (L1 ) and (L2) we can obtain much 
better selectivity than ...... ith the aerial and 
ground con!lected directl~ .to the de­
tector circuit. The selectl\'lty depends 
largely upon the distance between these 
two coils. The greater the distance the 
greater will be the tuning qualities w.here 
there are many strong local stations. 
Properly adjusted, it is possible to tune 
in and out on a difference of fi \'e meters 
\Va \·elength. but with comparath:cly lit­
tle loss in signal strength. \VIth the 
aerial and ground connected directly to 
the detector circuit, it is probable that a 
nearby station will come in all around 
the dial, no matter how it ITlay be turned . 

Holds on Grimly 

In regard to a crystal detector, it may 
be said that it is much more difficult to 
get selectivity with a crystal than wi~h 
a tube receiver and that greater care Will 
be required in the adjustment . The 
crystal has the peculiar property of hang­
ing on to a station even against powerful 
controls, and while it has not much dis­
tanceor ability on weak signals, it will hole! 
on like'grim:death to 'fairly strong signals. 

Cnder SOme conditions it may be ad­
visable to COnnect the lower part of the 
circuit to the ground COnnectlUn (G:'-lD ) 
by means of the short dotted wire (g). 
The rotary plates should also go to this 
side of the circuit (ground) as indicated 
by the curved line at (Cl) and the 
stationary plates arc connected directly 
to the crystal detector (C D). 

With sOme phones, which have \'ery 
little distributed capacity, it may help 
matters to COnnect the fixed condenser 
( K1) across the phones (Ph) as indicated 
by the dotted lines. This is best deter­
mined by actual test, after the set has 
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been built and connected up to the aerial . 
This may be a 0.001 m.e. fixed condenser. 

Picture Diagram of Set 

A complete drawing of the circuit with 
all of the parts in place is shown by Fig. 
3, the letters in this drawing correspond­
ing with similar letters in the schematic 
diagram of Fig. 2. A detail view of the 
coupler coil is shown which is connected 
to the variable tuning condenser (Cl), 
the latter being connected directly.acr<;,ss 
the secondarv coil (L2) of the tuning In­

ductance. The crystal detector (CD) is 
best placed as shown and should .n~t 
be mounted on the front panel where It IS 
likely to be thrown out of adjustment by 
the jar of the hand el'ery time we mo\'e 
the tuning dial. 

The tuning inductance (Ll-~2) is 
wound on a cardboard tube three Inches 
in diameter and about 4 1-2 incles long. 
The primary winding consists of 12 turns 
of No. 2-l D.C.C. wire, and a space 01 
about 1-2 inch is left between this coil 
and the secondary coil (L2) . Starting 
coil (L2), we wind On 55 turns of the same 
size wire, and fasten the ends of the coil 
securely by passing them through holes 
punched in the cardboard tube. For 
strong local stations, it may be nece~sary 
to increase the distance between coLIs to 
5-8 inch or 3-4 inch to obtain the required 
selectivity, but this space should be nO 
greater than act ually required for the 
complete tuning out of the strongest 
station. I f the gap is much greater than 
this, the signal strength will be reduced . 
The tentative wire (g) and the experime~­
tal fixed condenser (K 1) are shown In 

dotted lines as they may not be needc:;d 
with the combination of parts used In 
your set. 

The condenser (C1) can be either ali 
plate or 23 plate variable condenser ha y­

Ing a capacity of 0,00035 m.m. to 0.0005 
m.m., but the latter is preferable. If you 
do not wish to wind the coil yourself, you 
can use a neutrodyne transformer which 
can be purchased complete and mounted 
on the back of the variable condenser. 
Such combinations cover a wavelength 
band of from 200 to 600 meters, the range 
of the a \'erage broadcasting stations. 

It is most convenient to mount the 
apparatus on a 6 in. x 7 in. x3-16 in. panel 
as shown uy Fig. 4 with the tuning dial 
(D ) appearing on the front of the ~anel 
as shown. The aerial binding post IS cit 
A:'-lT. the ground connecting post at 
G:'-lD, and the phone posts at PH. The 
method of connecting to the aerial and 
ground is also shown in this view, the 
ground being a connection to a water or 
steam pipe. 

The aerial should not be less than 60 
feet in length, and more than this is 
desirable where the necessary room can be 
obtained. \\,ith a crystal detector set, 
the more aerial wire that we hang uP. the 
better will be our reception, and any 
length (L) can ue used up to 150 feet. 

With two wires placed side by side, 150 
feet long and with the set located in the 
open country, quite long distances can be 
covered. However, with a 60 foot aerial 
in a gGvd locality, we can get good re­
ception with fair distance, providing that 
the aerial is not screened by steel struc­
tures such as steel factory and office 
buildings, hridges, etc. 

John B. Rathbun 
has a surprise 

m the August Radio Age 
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A Capacity Feed-back Receiver 
By JOHN B. RATHBUN 

N EARL Y all of our readers are 
fa miliar with the inductive feed· 
back types of regenerath'e cir­

CUits in which tbe plate energy is reo 
t urned to the grid circuit through the 
inductive effect of a tickler coil, or by 
mea ns of t uning the plate and grid into 
a mutual resonance by means of plate 
and grid variometers. He is also familiar 
with the direct feedback type in which 
~h e plate circuit is connected directly 
with the aerial as in the single circui t 
Ultra-audions and other circuits. 

However, there is a third means of 
feedback whicb is highly effective, known 
as the "capacitative feedback" by which 
the plate energy is returned. to the 
primary and controlled through a varia­
ble condenser between the prima ry in · 
ductance and the plate. 

As with the inductive feedbacks , there 
are a great number of circuit combina­
tions possible with the capacity feed­
back system and one has only to con­
sult an English radio magazine to dis­
cover this fact. I ts popularity in Eng­
land is undoubtedly due to the fact 
that a capacitati"e feedback circuit 
has a lesser tendency toward breaking 
do wn in to free oscillations when the 
circuit is being forced, and as we all 
know, radia t ion from the aerial is 
the Englishman's private pet peeve. 
Another factor which stands in favor of 
the capacitative system is the fact tbat 
much closer co ntrol of regeneration is 
possible by means of a vernier variable 
condenser than by the standard tickler 
coil arrangements, and ttat the t ube 
can be brought closer to the spilling 
point without act uall}' causing trouble_ 

A Sensitive Hookup 

I CLAIM no origi nali t y for the gen­
eral type of circuit which is demon­

strated in t his a rticle except in points 
of minor re finements. It has been 
\'ariously known as the "Super-Reinartz," 
as the "Im-erted \Veaga n t," and the 
"Capacitative Ultra-Audion" at va rious 
times. However, no mat ter what it s 
origi n may have been, it is a n exceedingly 
sensitive circui t a nd gh 'es great signal 
strength on local. Tbe circuit is tuned 
to wavelength by means of a variometer 
\vhi le t he feedback is controlled by 
means of a vernier variable condenser: 
T he principal improvement introduced 
in this a r ticle is the use of a spiderweb 
type of variometer. 

In Fig. I of the accompanying blue­
prints we show a wiring dia gram and 
plan view (Looking d own on top of the 
set) which is for the use of Our readers 
who are not familiar wi t h conventional 
or symbolical diagrams. In Fig. 2 is 
the symbolical d ia gram of the set for 
t he information of the adva nced readers 
who ma y wish to learn ho\\' the ci rcuit 
f •• nct ions. An isomet ric " iew in Fig. J 

A S ensitive C ircuit 
'lvith Greater V olume)' 
V ariable Condenser 
Controls R eaction 

shows the general arrangement on the 
rear of the pa nel and the run of the 
wiring, but we advise the reader to make 
the actual wiring connectic.ns with the 
aid of either Fig. 1 or Fig . 2 as in these 
views the wiring is clearer and easier to 
fo llow. Keep these blueprint diagrams 
for reference a nd you will have no trouble 
witb this set. 

Looking at Figs. 1-2 we see the tuning 
variometer (VA) which IS really a spe­
cia lly connected \'ario coupler of the 
spiderweb type. In the particular 
coupler shown a movable coil or "rotor" 
ma rked (r) is connected in senes with 
the stator (5), the latter being the tapped 
coil. The tapped portion (L) of the 
coupler stator is simply the tapped por­
tion of this member but is drawn out 
separately in Fig. 2 for emphasis in show­
ing the a pphcation of the tap switch 
(TS) . The t ap s\\'itcb gives clc.ser con­
trol of the t unin g and it will be noted 
that no variable condenser is included 
in the grid circuit. 

Regeneration Control 

AT (CI) we ha \'e the vernier variable 
condenser in the plate circuit \\'hich 

controls the regenera tion or feed back 
into t he aerial or prima ry circuit. On 
tracing out the hookup we will see that 
the condenser (Cl) is effectively in se ries 
with the variometer (VA) and therefore 
that t he va riometer act s as a n a uto­
t ransformer for the plate circuit, increas­
ing the potential applied to the grid of 
the tube. This is iden t ical in action 
to the \Yeagant circuit except that an 
auto-transformer (Single circu it induct­
ance) is applied instead of the two cir­
cuit transformer used in the \Veagant. 
Maximu m potential is developed be­
tween (CI ) and (\'A) at the point where 
the grid circuit is connected th rough 
the grid condenser (GC) a nd the grid 
leak (GL). T he detec tor tube is a t 
(Tl) with its controlling rheostat (RI). 

The use of a spiderweb inductance 
in this circuit eliminates a great deal 
of the wasteful distribu ted capacity 
wbich commonly grounds a large per­
centage of the aerial cnrrent in single 
circuit receh-ers of this class . This is a 
marked advantage over the laye r wound 
ty pe of coupler and shows up welf in 
practice. The tap point s on the section 
(L) are connected to the tap switch (TS) 

in the conventional manner, and the blade 
of the switch is then connected to ground. 

Variable condenser (Cl) should have 
ample capacity, bence should be a 43 
plate or 0.001 mf type. Tbe grid con­
denser (GC) is a mica dielectric type 
with a capacity of 0.00025 mf while 
the grid leak (GL) should be either a 
variable leak or else a fixed type with a 
resistance of about 1.0 to 1.5 megohms. 
The tube (Tl) can be any st.and!lrd 
tube of the amplifier type such as the 
U V-201A or UV-199 type. It will be 
noted that both the detector tube (T1) 
and the audio amplifier tube (T2) are 
connected to the positive terminai of 
the same " B" battery and therefore 
that both tubes carry the same high 
plate voltage. The " B" battery voltage 
will range from 45 to 90 volts, but the 
best results are obtained at 67.5 volts 
with the majority of tubes. 

At the output of the detector circuit 
we have the primary coil (+ B-P) of the 
audio frequ ency transformer (T)' con~ 
nected in the pIa te circuit. A fixed 
condenser (K1) is connected across the 
pri mary which has a capacity of 0.001 
mr. The secondary coil (-F) and (G} 
is connected to the audio amplifying 
tube (T2) through the 4.5 volt "C" 
battery (C). The transformer (AT) 
should ha "e a ratio of from 5-1 to 6-1 
for the best combination of amplifica­
tion and clea r tone. Lo,,'er rations give 
less di stortion but also less volume. 
It should be particularly noted that tbe 
(-) nega.ti I'e pole of the " C" bat ter), 
should go to the grid post (G) of the 
a mplifying tube socket (T2) . 

Simple Output Arrangement 

SI.MPLE single circuit jacks (JI-J2 ) 
are used in both stages, and while 

t his leads to slightly diminished volume 
in the detector stage , yet tbis is no 
practical disadvantage as the detector 
IS used only fo r receiving local statiom 
in the majori t y of cases. The advan· 
tage lies -in the simplicity of the jack 
connect ions and in the fact that the 
circuit is not broken at an y time ir, 
switching from one stage to the other. 
There can be no open circuits due to 
poor jack contact nOr microphonic 
noises set up as this point. In the hands 
of the novice a two circui t jack in the 
detector stage very frequently leads to 
trouble. Jack (J 2) in the audio stage 
is of the usual type and requires no 
further explanation. 

The only special instructions that 
seem necessary for this circuit are those 
which relate to the con "ersion of a vario­
coupler into a tapped variometer. One 
lead from the rotor or movable coil 
shown by (d in Fig. 2 is connected to 
the outermost lead from the stator 
coil (s). In this way the rotc.r anrl 
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stator are connected in series and the 
de"ce now becomes a variometer. Do 
not make the connection ",ith the tapped 
end of the stator coil. Leave the tapped 
end open for the inductance switch 
connection. 

Good Distance Work 

With this set, the writer has pulled 
them in for very considerable distances 
and with surprising volume. It has all 
the signal strength of a single circuit 
receive r combined with a great , per­
centage of the selectivity of the three 
circuit type. It is not quite so selective 
as a three circuit tuner, especially when 
two Gr three local stations are going at 
one time, but it is much bet ter than the 
average single circuit arrangement in 
this respect. One stage of audio fre­
quency amplification is al ..... ays desirable 
with any regenerative and is quite 
economical. It is the addition of the 
second stage that leads to complicat ion 
and expense. 

One stage of audio permits of excellent 
loud speaker volume on stations up to 
100 miles or so and makes headphone 
signals audible that would often be 
passed by with the detector tube alone . 
With UV-199· tubes, both stages can 
be worked off of three No. 6 dry cells 
for a long time and wi t h excellent results. 
By biasing the audio tube (T2) the total 
de mand On the " B" batteries is ve ry 
light and the smallest size of cells can 
be used for long periods . 

"8" Battery Current 

WHILE the amplification is s light ly 
better with 90 volts of "B" battery 

on the plate yet 6i.5 volts gives nearl y 
the same volume with a much smaller 
consumption of "B" battery current 
and witn less t endency toward \\ bistling. 
With 45 Yolt s on the pla te the tone is 
probably purer hut the amplification is 
yery much reduced. If onl y -I 5 \'olts 
are used, then the "C" battery should 
be reduced to a two ce ll , t hree voh 
type in p lace of the three cell 4.5 yolt 
battery used f('lf (l7.s to 90 volts. 

F 10m 40 to (jl) feu of outdoor fl a t 
lCJP aerial will gi \'e very good resul ts. 
If the aerial is made longer than th is 
there will be trouble in maintaining t he 
required selectivity although a longer 
aerial may give a slightly greater ran ge . 
The great trouble with the majority o f 
listeners lies in t he fact that they t ry 
to hang up too much wire in thei r aerial 
circuit and in so doing increase the 
interference an d di sturbin g noises t hat 
may originate in the neighborhoori . 
,A. single wi re is better than two wires in 
parallel. 

A i Vx l-I u panel can be made toaccom· 
modate this apparatus as laid out in 
the drawings without much squeezing. 
If it is likely t hat a second stage of 
audio will be a dded in the future then a 
panel i'x18 u should be used. Bakeli te 
Or hard rubber are the best materials 
for the panel . and while the baseboard 
• ~ usua ll y made of wood this can also 
b~ made of hard rubber or bakeli t e . 

In the old days \\'hen :\rmstrong was 
publishing his original mea ns of producing 
regenera tion and oscillation by mea ns 
of an inductance in series with the B 
batte ry and phones . which was ind uc­
tively coupled to the grid circuit, Weag­
ant came along with another means of 
securing the sa me object . 

His scheme ",as merely the use of a n 
inductance in series with a condenser 
arranged in parallel to the plate and fila­
ment of the vacuu m tube. T he induct­
ance used in the plate paralleling scheme 
could be placed either in .inductive re la­
tion to the grid or secondary coil, or it 
could be placed away from that circuit . 
Better control was found by putting the 
plate or tickler coi l in inductive rela t io n 
secon dary. Se,'e ral years later Reina rtz 
to the took up the \Veaga nt a n d d id a 
good deal of in t ensiv e work wi t h it , work ­
ing it over into a single circuit instead 
of the loose coupled original. 

lie added the choke coil in the pla te 
circuit to assist in easy con trol o f the 
tube. 

~C,\ C ircuits? 

Rei na r tz ' work with the circuit was the 
signal for a horde o f ea ger-eyed experi ­
menters to start turning out circuits a t 
the rate of one each day or so, fe w of 
w hich had any pa rticular merit. We 
haye seen ma ny instances where indi ­
yidua ls wou ld take t he basic Armst rong 
circuit , tra nspose t he posi tion of t he B 
ba t t er ), and the p hones. or else the B 
battery a nd t he plat e inducta nce. a nd 
t hen label i t an ongmal circui t . J t used 
t o be so bad that conduct ors of technica l 
departments in newspapers were putt ing 
on the market wonderful receivers with a 
fa ncy name. but hayi ng nothing but the 
basic Armstrong or t he \Veagant sub­
st it ute . And readers used to deluge 
the editor's desk with new and novel 
circuit s, all of which when analvzed 
tu rned out to be the ba sic st uff. . 

Public Enlig htened 

But fort unately thi s condit ion could 
not persist. The public became more a nd 
more en lightened ; the trimmers and 
riff-rafT o f t he game were grad ually 
elimina t ed or else their wings clipped, 
a nd today t he radio ga me is getting to 
be pretty much of a s tandardized science 
in which the public cannot for long be 
mis-in formed a n d mis-led without dis­
a stro us consequences. 

If you don't believe it. get up before 
a gathe ring o f radio hounds a nd a nnounce 
in s te nto ria n tones that you ha\"e just 
de\"el~ped a n original circ ui t. 

Ser iously. t he \\'eaga nt -Rei na rtz -et-al­
system has proved ve ry popular prin­
cipally on accoun t o f the sim plicity o f 
regenera t ion control, b y mea ns o f a 
variable conden ser " 'hich ca n make 
ca pacity changes in the ci rcuit wi t h 
greater finesse than the rotation of a 
plate coil inside of the secondary . Gran t­
ing the plate coil in the Weagant combi­
nation is fixed, it is possible to log the set . 
If the plate coil is pu t a t t he filamen t 
end of t he secondary, the wavelength 
is not thrown out wh en copying c. w. 
signals. 

T he .JJagazill e of the HO llr 

Radio Trade Association 
Meets 

33 

Unquestionably the biggest and most 
enthusiastic meet ing of the Radio Trade 
-\ ssociation eyer held si nce t he organiza­
tion came into being was held in the 
afternoon of :-lay 28 at Pontiac, :"Iichi­
gan. the members of the Association 
bei ng the guests of the J ewett Radio & 
Phonograph Compa ny of D et roit and 
Pontiac. The usual a t tendance of t he 
bi-weekly meet ing of the Association 
was more than doubled . 

The meeting began with a luncheon 
served in t he Board of Commerce of 
Pontiac, as a comp li ment from t he Jewett 
Compa ny . During the luncheon, short 
talks were made by E . H. Jewett, P resi­
dent of the Com pa n y, S. \V. E dwa rc s. 
Secretary of the Radio Trade Associa­
tion, and Howard E . Campbell, Chief 
Radio Engineer and Director of the 
Broadcasting Division. 

In h is short t a lk, :\Ir. Jewett expressed 
his pleasure for having such a large 
attendance at the meeting and spoke 
briefl y of the trend of ra dio ma nufactur­
ing and merchandisin g. calling attention 
to the fact that this Company was in 
the radio business to stay, to produce 
products of quality a nd to stand back 
of these products eye n after they rea ched 
the homes of the COnsumers. He d ec ried 
the many instances in which "tly-upon­
night" man ufacturers and dealers have 
put into the hands of the consumers 
merchandi se o f a questionable characte r . 
which in the long run ha s tended t o 
lower the confidence of the genera l pub li c 
in almost every thing pert a ining to radio . 
T his, he said. was On t he mend . and before 
long the da wn o f a staple industry which 
nas as its aim- to serve every America n 
home-is in sight . 

In re ply ing to the brie f remarks of the 
P resident of the Company, l\Ir. Edwards, 
representin g t he Radio Trade Association 
o f :\I ichigan, gracio usly accepted t he 
courtesies that h ad been shown t he 
members of the Associa tion. a nd ex­
pressed a desire for closer and better 
affiliation s among the representatives 
of the "arious divisions of the radio 
industry. 

So me of the intricacies of broadcasting 
and a few of the humorous incidents 
that are al wa y s occurr ing in t he studio 
of the broa dcasting station, but are 
never brought t o light so far a s the radio 
audience is concerned, were enumerated 
by Mr. Campbell. 

Following the meet ing in the Board 
of Commerce, the officials of the Com­
pany and the members of the Associa· 
tion wen t to the Jewe tt fac t ory, one of 
the most modern radio factories in the 
country. located on the outskirts of the 
city of Pont iac. IIere they were taken 
through the factory prope r, two uni ts 
of wh ich are completed a nd t he n sho wn 
through the broadcast ing stat ion o f the 
Company . which will come on the ai r 
early in July . Th is sta t ion will be of t he 
latest type \Vestern E lectr ic equ ip ment . 
hayin g a n an te nna inpu t of five t housand 
watts. 

Between the towers, wh ich have- now 
reached one-third of their two hundred 
foot height, the opera tors of t he station 
an d workmen ,,'ere laying some oH'the 
six thousand feet of ground wire required 
for the sta tion. There they watched [a 
s pecially designed instrumen t si nking 
the wire a foot into the grou n d : as fast 
as the tractor cou Id pull i t. 
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A Two-Tube Ultra Audion 
By JOHN B. RATHBUN 

O
F the twe n ty-eig ht radio receiving 
circuits known . as u ltra-a udions , 
there is o ne sim ple circuit that is 

most commonly kno wn to the radio 
noyice. This is the ultra-audion, 
a lias t he "Litt le Wo nder Circuit ," 
a lias t he "Radio Demon," alias the 
"Ultraphone, " alias t he "Gibbon 's Os­
cilia tor." It has also paraded unde r the 
peculiar cognomen of the " Carpet of 
Bagdad, " wh ich however, has nothing 
to do wit h the photoplay of that name . 
In fact , ever y t ime t ha t a ny dealer 
wishes to bring out a simple, cheap and 
efficient distance gett er , he drags ou t 
t he ultra -a udion and labels it \vi t h his 
pet name. Resul t s a re about as certain 
with this little outfit as is possib le wit h 
a ny s imple co m bination of variable 
conde nser an d single inductance coil ; 
hence it is idea l in its own sphere of use­
fulness. 

One thing that a ppea ls pa rti cu larl y to 
the poor hook-up editor i~ the fact t hat 
you have twenty-eight cha nces of a \'oid­
ing a mistake in connecting it u p; in 
fact, it is almost impossible to get it 
hooked up so t hat it will not perco la te to 
some exte nt unless you s hou ld get the 
"B" battery across the fil a ment of the 
tube. Confidentially, it can also be used 
as a t ra ns mi tte r O\;er a short range by 
connecti ng a micropho ne in the grou nd 
ci rc uit. This sta t ement wil l pro ba bl y 
bring down t he united curses of ent ire 
neighborhoods on my head for bringing 
it to our readers' attention , but I though t 
you ought to know it. Rad iate ? I'll 
say she does. When t he village pes t 
starts twisting the d ia ls of this out fi t 
you will see your n eighbors cl imbing up to 
the house tops taking down their aeria ls. 

A N ew \ / ersion of :an 
Old R eUable H ookup 

and not particula rly selecti ve where there 
is much strong local, but it will reward 
you by pulling in stuff that you would 
otherwise only read a bout. Dollar for 
dollar. and tube for tube, you can coyer 
more 'mileage with the ultra-audion than 
a ny other set 1 know of, and it is on th i!' 
b:lsis alone that 1 recommend it. For a 
single circuit receiver it tunes quite 
sharply, and is select ive enough when 

A COMPLETE BLUEPRINT 
SECTION IN THE 

A1\NUAL 
A thirty-two page blueprint 

section, replete withLtried hook­
ups and sixteen 1 pages of blue­
prints in actual ~color, is: the out­
standing feature of the RADIO 
AGE ANNUAL~for)925 . now avail­
a ble at $1.00 a copy. You can 
use these blueprints as real work­
ing drawings, for they are clear 
and easy to follow. Sixteen pages 
of blueprints !'are l.worth many 
times the purchase price of the 
ANNUAL. 
~ In additio n to thebf~nt 
section, there are~hundreds of new 
hookups for beginner and expert 
in the ANNUALV or . 1925. Every 
class of radio fan will find his 
wants fulfilled. 

The first edition consists of a 
But It Works! limited number of copies, which 

fifty miles or more a way from a broad­
casting station, but in congested 10cal 
traffic it is not much good, and in 
Chicago it is practically useless except 
on silent nights. 

In Chicago, the complete set of parts 
ha ve been sold retail for $6.75 for the 
single tube ultra, and from $10.00 to 
S 12.00 for the two tu be set. This, of 
course, does not include headset , tubes 
or battery. This is not so much greater 
tha n the cost of building a crystal set, 
except for the tuhes and battery, and 
you get real tube resu lts with a few 
dollars investe(1. 

1 do not recommend the single tube 
ultra-audion for two reasons. (1) Be­
cause the phone impedance forms part 
of the inducti \'e balance in the circu it 
which is upset when two or more pair of 
phones a re inserted into the detector 
circuit, and (2) because there is a 
considerable body capacity effect in the 
phone cords when the headset is con­
necter! directly to the detector tube ._ 
By using an audio transformer as the 
inductance for the first tune , we do 
away with both difficulties and the re ­
cei'.-er is therelore much more flexible 
in regard to the outpu t connections. 
A single tube ultra will not carry two' 
sets of phones satis factorily, either in 
series or in parallel, for this varies the 
feed-back potential and there fore the 
degree of regeneration. When working 
full blast on dista nce, the phone cord 
capacity may be so great that the 
s tation will be tuned in or Gut every 
time that you move your head or touc.h 
t he headset with your fingers, but the 
introduction of an audio transformer a nd 
second tube will prevent this trouble._ 

Wide Wave Range 

IT are being exhausted quickly. Send 
may be noisy and it may radiate. your dollar NOW if you want to IN Fig. 1 i5 a picture diagram of the t \Yo 

but it certainly gets t he DX. Like b e assured of getting your copy tube ultra-audion using a spiderweb 
every other circuit having distance of the RADIO AGE ANNUAL. coil or "pure inductance" for the tuning 
gett ing qualities, it is noisy, unsta ble, un it. This type of coil is far superior 

Blu epr in t s of t he Two-Tube Ultra Audion on Pages Following 

pl<><==:::>":~!<===:>>lU><'C:=~ '-_-'" ===~~~!"<==~~:!<><==~>rx== 'X><==~>I>I:~K::=~~:><k===~~lkK:==:X~9 

~ He" i, anothe, of t he fo,m, by which it wa. odginally attempted to get acound the ba.ic ~ 
n Armst rong. It is known as t he ultra-audion and is nearly as old as the Armstrong itself. But ~ 
U it ha s cha nged its name oftener than a bootlegger. It also obtrudes it s presence upon the 

~ 
neighborhood in about t he same degree as the neighborhood cat. It is fine for the wide open 
spaces where m en a re men and single circuits are welcome, but not much for the crowded city ~ 
sections when it is expected, on account of superior intelligence and enlightenment, the cliff-

~ 
dweller will observe t he golden rule of radio- "Don't be a tweeter." 

Mr. Rathbun has efficiently described the circuit in the article above, so this leaves only ~ 
the opportunity of call ing your attent ion to the subscription contest on page 18. Read it and n go out afte, th e , ecruit,; the RADIO AGE family ,holud be expanded and the ,eade" ace the n u mo,t logical one' to do it , e'peeially ,ince they have a chance at ,ome of the monthly pdze,. U 

~kK===:>~!~kC:==~~,><K==~~I><><==~~~lk<==~~:kk==~~k~~~~><===~~lkK:===:X~:kk===~~~lkK:===:X~kk====~~~tkK:====>r~~ 
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A N ew Version of the 
Ultra Audion 

to the common homemade coil wound on 
a tube. With a 23 plate or 0.0005 mf 
variable condenser (C). the range will 
be from 200 meters to well o\'er i OO 
meters with the specified coils. It will 
be well to use a vernier type of condenser 
so that the maximum signal strength 
can be mOre easily developed by closer 
tuning. 

When a spiderweb coil is used. such 
as supplied by our ad vertisers. a total 
of eighty-five turns should be specified. 
tapped at such points as will properly 
cover the range of wavelengths. The 
tap switch (TS) makes closer tuning 
possible over a greater wavelength range 
than an untapped coil, but a plain coil 
can also be used with a total of 75 to 
100 turns. A 75 turn or a 100 turn 
honeycomb coil will be right. but the 
100 turn is probably the better for the 
broadcast listener wi th wa vclengths a ver­
aging about 360 meters. This is one of 
the advantages of the ultra-audion; it 
Can be use rl over a very broad hand of 
wavelengths by simply substituting coils 
of various numbers of turns. Special 
tapped honeycombs can be used as well 
as the plain, untapped variety. Tapping 
is nota necessity butsimplya convenience. 

Wound on Cardboard 
\\"hen the coil is woun d On a cardboard 

tube. a diamt"ter of from 2.5 inches to 
3 inches can be used, and we should have 
about 120 turns tapped at about ten­
turn intervals after the fiftieth turn . 
Thus. we will tap at 60 turns. 70 turns. 
80 turns. 90 turns. 100 turns. 110 turns 
and at the finish. This \\'ill give us seven 
tapping points. including one end. To 
conserve space use :\0. 26 D. S. C. wire . 
but if desired . No. U or No. 22 can also 
be used. The low loss idea can be 
intro luced by giving the coil a good coat ­
i ng of celluloid varnish (not shellac ). 
and then slipping the coil off of the tube 
when dried . The varnish can be made 
by dissolving bits of celluloid in amyl 
acetate. which produces a fairly good 
non-capacitative coating. If shellac 
is used. you will get nO results at all. 
The paper tube can . be slit lengthwise 
before winding. and when the coil is 
dry, we can easily separate it from the 
tube by breaking down the latter at the slit. 

Now comes an important precaution 
against body capacity. The stator or 
stationary plates (s) of the \'ariable 
condenser tC) should be connected to 
the grid line (5) while the rotor Or moving 
plates should be connected to ground or 
to line (23). If this is not' done. you will 
be annoyed with "body capacity" so that 
when you put your hand anywhere near 
the dial it will detune or givE' a shrill 
"\Vhee-ee-ec" and break into violent 
oscillations. 

For the best resul t s thc grid condenscr 
( K) should be a \'ariable condenser or 
one of the semi-variable grid condensers 
now placed on the market for this pur­
p05e. \Vhen the capacity is once adjusted 
to the re,:!uirements ofthe particular tube 
in the socket it does not frequently need 
re<ldjll~tmenl except on wirle variations of 

wa velengths. and the latter type of COn­
denser is perfectly correct. Howevcr. a 
fixed condenser of 0.00025 mf capacity 
will do very nicely and is used in most of 
the ultra-audions. A \'ariable grid leak 
at (GL) must be used under all comli­
t ions as the tube is very critical to the 
resistance of the leak. 

The Plate Voltage 

NOW just a word in regard to the 
voltage of the "B" or plate battery 

(B). If we are to avoid excessive radia­
tion from our aerial . and reduce inter­
ference to a minimum. we must nor use 
over 22.5 volts on the detector tube (TI) . 
This r esult is attained by taking an inter­
mediate "B " battery tap at the point 
( +22) at the 22-volt section of the 
batter~ as sho\\'n. If maximum amplifi­
catio"! is required wit hOllt regard to 

Working Blueprints 

of this famous 

UL TRA-AUDION 

HOOKUP 

Are to be found on 
pages 38 and 39 
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radiation. then we can put tlw full " B" 
voltage on both tubes by connecting 
(+ B) of the transformer with the (+67 ) 
of the battery by means of the wire (22). 
If you love your neighbors, don't do 
this anywhere except in the country 
where you are at least fi ve miles from 
the nearest receiving set. At least 45 
volts should be used on tube (T2) and 
preferably from 67.5 to 90 yolts so 
that we gain the maximum audio amplifi­
cation. The high voltage on (T2) has 
no radiating effect. 

Owing to the fact that full con trol 
of the regeneration is had by the adj ust­
ment of rheostat (RI) it is sometimes a 
good policy to make this a vernier rheo­
stat. but fair results will be obtained 
from a plain rheostat of the proper 
resistance. T he rheostat (R2) is not 
critical and any type can be used here . 
The resistance of the rheostats depends 
upon the type of tube used. Any tube 
can be used for the detector (Tl ) but 
the amplifier (TZ) must be some hard 
amplifier such as the "11." .. 12, .... 199." or 
"ZOlA" type . For small sets the "11" 
and the "12" tubes work very well, but 
of course the 201A is preferable where a 
storage battery is justified. The soft 
"200" tube is probably a more sensitive 
detector at (TO but it is more critic,,) 
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a nd di ffic ult to manage and also ta kcs 
I\lo re c urre llt than the other tubes. 

.\ny good make of audio transformer 
can be lIsed a t (.\T) with a ratio of from 
5-1 to 6-1. This single ~tage of audio 
il lllplification is sutllcient to get good 
volulIlc 011 distance. and with local 
stations, very good loud speaker \'olume 
can be obtained. In fact, I ha ve had 
fair loud speaker \'olume on local with 
the detector tube alone, so intense is 
the rcgcneration in the ultra-audion 
circuit. Thc o~tput (p-p') is connected 
to the phones or speaker, as may be 
desired . : 0 jack has been placed he­
t ween the detector ami audio stage. as 
this would iiltroduce "unbalance" into 
the circuit and also gi \"e phone cord 
capacit y effect, which is disastrous to 
proper performance . 

Only a very small panel is required. 
a nd the set has been assembled satis­
factoril y on a 6 '\10" and 6"xI2" size 
with plenty of room for all of the parts . 
Its portability is a great feature and the 
small pa nel permits of placing batteries 
an r [ all in a comparatively small cabinet . 
thus making the set self-contained and 
ha ndy to move a bout. \ \' hcn the detector 
is used alone. without aUllio amplifica tion. 
a 6"x7 " or a 7"x9" panel will be ample 
for the accommodation of the parts. 

In regard to the tap switch (TS). r 
wish to say that the number of co ntact 
b uttons used will depend upon the num ­
ber of t a pping points on the coil a nd thi s 
is likely to \'ary somewha~ among differ ­
ent makes of coils. I ha ve shown seven 
taps on the drawings, but this 111 ust be 
regulated by the coil usecl . S0111e COlll­
mercial honeycombs usc Ii\'e taps. others 
llse seven taps and there are coils with 
nine taps . It should be understood 
that the numher of taps connec ted to 
the cOnt acts is One less than th e total 
number of wire ends. since one end of 
the coil is permanen t ly connected to 
the aerial hy wire (1). 

In Fig. 1 is the picture d iagra m b y 
which the most inexperienced should be 
enabled to hook up the set. Fig. 2 is a 
conventional drawing using symbols. 
while Fig. 3 is a n isometric view sho\\'ing 
the back of the panel and the arrange­
ment of the apparatus as it actually 
appears. but it should not be used in 
making the actual connections. as some 
of the wires and connections arc hidden 
from view. F or making connections. use 
either Fig. 1 or Fig. 2. An isometric is 
very useful for gaining an idea of the 
general arrange ment of the parts and 
main runs of wire. but if it is made so 
t hat all of the wires are in plain view, 
then the \·iew is so distorted that its 
principal value is destroyed. All sense of 
proportion and scale are lost in this way. 

I~ G E:-.IERAL. it is best to place a 
spiderweb coil (Ll). or "pure induct­

ance" as it is sometimes called, at right 
angles to the condenser (C ). for by this 
arrangemen t practically all electrostatic 
coupling bet ween the parts is eliminated . 
The audio transformer should be kept 
a\\'ay from (Ll) to prevent noise. It 
seems almost unnecessary to state that 
all connections must be soldered. ann 
soldered without acid, but I will say it 
a n~'way for the benefi t of the beginners. 
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An Aperiodic Variorneter Set 

TUr\ING the grid circuit inductively 
by means of a variometer is noth­
ing new in radio. In fact, this is 

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

In the oldel circuits, the grid vari­
ometer was used as a tuning agent for 
single circuit sets or else it was used in 
conn'ection with the standard type of 
t apped variocoupler where the additional 
losses introduced rather than offset the 
inherent advantages of the variometer 
inductance. Used in a single circuit set, 
t here was a loss of selectivity. Used with 
a standard variocoupler, the losses in the 
t aps and tap switches often offset the in­
creased efficiency of the va rio meter. In 
other words, the variometer was never 
used so that it was allowed to develop 
its full possibilities in the grid circuit. 

Variometer "Switched" 

After carefully going over this matter 
dnd experimenting with various combi­
nations ,of variometers, it was finally de­
cided to make the variometer an integral 
part of the primary and secondary tuning 
circuits so that the variometer formed the 
secondary winding of the coupler, while a 
few turns of wire at one end of the 
\'ariometer acted as an "aperiodic" pri ­
mary coil. No condenser was needed, 
and the full selectivity of the vario­
coupler was attained without losses in the 
tapped coils and rotor. The construction 
is simplicity itself and lives up to ex­
pectations in every way, 

By JOHN B. RATHBUN 

Apply ing V ariometer 
I dia to Good Circuit 

flAVING progressed this far, the next 
thing was to apply the idea to some 

specific circuit where its full possibilities 
could be developed without complicating 
the controls. Various circuits were In­

vestigated and finally it was decided that 
this circuit offered an excellent oppor­
tunity for the application when the plate 
circuit lVas tuned by a second vario­
meter. While the original Wizard circuit 
worked very well \\' i tho u t the plate 
variometer and with direct induc-

HOW TO USE RADIO AGE 
BLUEPRINTS 

The RADIO AGE blueprints are 
arranged in the ANNUAL so that 
they may be used as actual work­
ing drawings by the set-builder. 
For instance, each hookup de­
scribed in the RADIO AGE AN­
NUAL blueprint section consists 
of four pages, two of which are ex­
planatory pages and the other two 
real blueprints. 

The Aperiodic Variometer set, 
for example. is described in the 
text on this page and on page 41. 
while the blueprints for this hook­
up may be found on the two 
pages following . 

Blueprints in the ANNUAL blue­
print section are arranged in the 
same manner for the convenience 
of the reader. 

tive feed-back, yet the addition of the 
plate variometer made the set even more 
selective than before and greatly in ­
creased the signal strength. Regenera­
tion is more easily controlled without 
accurate filament current adjustmen t. 
and by the combined effects of the feed­
back coil and the tuned plate circuit, a 
condition of resonance is more accurately 
approached in both circuits and the i~­
pedance of the circuit can be made more 
nearly the theoretical zero necessary for 
the establishment of maximum voltages. 

In Fig. 1 on page 34 we show a picture 
circuit of the set called the "Aperiodic 
Variometer Set" with the two variometers 
used for the grid and the plate respec­
tively . For maximum results and for 
loud speaker operation at fair distances 
one stage of audio amplification has 
been added permanently which gives an 
excellent two-tube set with great volume 
and a very considerable range. Of course , 
the detector tube can be used alone or 
else another stage of audio amplification 
can be added , but for the best results for 
a given investment, I believe that the cir­
cuit is at its best the way that it is shown 
in the figures . It is certain that the addi­
tion of radio frequency steps only slightly 
increases its range and that the expense 
and trouble of adding the radio stages is 
not justified by the slight increase in per· 
formance . 

Variometer as Secondary Coil 

In Fig. 1, page 34, is the grid variom­
eter marked (VI) which is used for 
tuning the set to wavelength, this 
variometer acting as the secondary cir· 
cuit coil of a two-circuit receiver. At the 
left is the aperiodic primary coil (L) con­
sisting of about 2S turns of No. 26 
D. S. C. wire wound on a four-inch diam­
eter bakelite or cardboard tube. In ad­
dition to acting as the primary of the 

Blueprints for the Aperiodic VariOJneter Set on Pages Following 

Now We'll Tell One.' 
It's just like this; you pride yourself on being a subscriber of a magazine with a 

large circulation. No magazine ever has a large enough one, regardless of how high 
in the hundred thousands its circulation runs. 

So at this time of the year, when you are revamping your set for the Winter, 
you have a chance to add to RADIO AGE'S family of readers by rounding up annual 
subscribers and, incidentally, trying for some of the prizes offered each month for 
the reader who brings in the largest number of paid up yearly subscriptions. 

On page 18 you will find the terms of the contest. Each reader and contestant 
knows perhaps a lage number of individuals interested in radio who do not sub­
scribe to this magazine. Just a little exertion on your part and two things are ac­
complished: You win one of the prizes and we add members to our radio family 
circle. 
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An Aperiodic 
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f or Efficiency 

circuit, the coil (L) also acts as the 
tickler or feed-back coil which induces 
additional impulses into the secondary 
by connections with the plate circuit. 
The tube of (L) is fastened to the side 
of a standard molded variometer in any 
way that may be convenient with the in­
strument used . The distance between the 
coil and variometer is not critical and 
can be made as shown. Any type of 
molded or honeycomb variometer can be 
used, but a wooden va rio meter is not 
usually practical owing to the great clear­
ance space ordinarily found between the 
rotor and stator of the wooden vario­
meters. 

AT (V2) we have the standard plate 
variometer used for controlling re­

generation and for varying the inductance 
of the plate circuit. This can also be 
any standard type of molded or honey­
comb variometer but usually the induc­
tance value must be greater than can be 
attained with the ordinary wooden "\"a­
riometer. Very frequently the inductance 
of wooden variometers is so low that they 
have absolutely no effect on the regen­
eration when turned in any direction, and 
this fact is emphasized for the benefit 
of those of our readers who may attempt 
the building of the circuit with this type 
of variometer. The tunlng is exceedingly 
sharp and fairly critical so that the addi­
tion of a "Tiny Turn" vernier button to 
the dials of the variometers will be of 
importance, or any other type of geared 
vernier adjustment which can be con­
veniently attached to the dials. 

At (Kl) we have the usual type of 
grid condenser with a capacity o( from 
0.00025 to 0.0005 mf., the former value 
usually proving best for the UV201A and 
UV199 tubes. Tube (Tl) is the detector 
tube which is controlled by the filament 
rheostat (Rl). Of course maximum re­
sults are obtained with the power tubes 
operated by a storage battery such as the 
UV201A, but very good results can also 
be obtained by the small dry cell tube 
known as the UV199. The WDll and 
W012 are not so selective but can be 

used if the other tubes are not practical 
under the given operating conditions. The 
soft detector tubes such as the UV200 
will not give as much .-olume on strong 
signals as the UV2UIA or the UV199 for 
the reason that we cannot carry such high 
plate voltages on the soft detector tubes . 

Distortion Eliminated 
As shown in the diagram, 45 "olts are 

used on the detector tube (T1) and 90 
volts on the audio amplifier tube (T2). 
This gives the maximum results without 
distortion when the UV201A and UV199 
are used. Using a higher voltage on the 
detector tube (Tl) gives a somewhat 
greater signal strength on local stations 
but it also introduces undesirable tube 
noises and distortion . Lower voltages 
than those specified naturally give weaker 
signals, and the weaker voltages on the 
plate also reduce the selectivity of the 
circuit. 

The grid leak (GL) is of the pencil 
mark or other yariable leak. Its value is 
to be adjusted until the signals are strong­
est and clearest . If the resistance is too 

USE THE ORIGINAL 
BLUEPRINTS 

On Pages 42 and 43 
to tnake This 

Aperiodic Variotneter Set. 

high, then there will be noises and the 
reception will have a whiney tone. If 
the resistance is too low, then too much 
radio frequency current will be bypassed 
and the signal strength will be reduced. 
The proper value for anyone tube can 
only be tried by direct experiment . 

T HE aerial connection at (A~T) to­
gether with the ground (G~D) and 

battery connections are placed at the rear 
of the set, thus allowing all wires to enter 
the rear of the cabinet and improve the 
appearance of the receiver . The binding 
posts at the rear are mounted on two 
strips of bakelite or hard rubber about 1 
inch to 1 1-4 inch wide and about 3-16 
inch thick. The strips are raised above 
the surface of the ~ottom board, so that 
no metal parts or wires will come into 
contact with the wood. This construc­
tion is clearly shown in both Fig. 1 and 
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Fig. 2, page 35, the latter being the 
isometric ... iew of the set. 

Audio Amplification 
For aid in picking up distant stations 

at good "olume and for loud speaker 
operation on local and at moderate dis­
tances, one stage of audio frequency am­
plification has been added. Stations 200 
miles away have been picked up with 
good volume on the loud speaker with 
the single amplifying stage, and local 
comes in with terrific volume . In fact , 
local stations can be had on the loud 
speaker with the detector tube (Tl ) 
alone, but as will be explained, it is con­
sidered desirable to have the detector 
and the amplifier connected in one per­
manent unit. 

A fi .-e-to-one ratio audio frequency 
transformer is shown at (AFT). The 
primary of the transformer is connected 
at the posts (P) and (B) to the detector 
circuit at the ou tput wires (e) and (f) . 

The secondary of the transformer is at 
(G) and (F), and is connected into the 
circuit of the amplifier tube (T2) . .<\ 
three cell , 4.5 volt "C" battery is con­
nected in the grid circuit of the amplifier 
tube for biasing the grid and is of great 
assistance in clearing up the reception and 
for obtaining maximum amplification. In 
all cases, the negative (-) terminal of the 
" C" battery should go to the grid (G) of 
the tube, so that the grid will receive a 
negative charge or bias. The output or 
plate (P) of the tube (T2) goes to the 
phones or loud speaker (PH ). 

In laying out this circuit, it was con­
sidered advisable to omit the usual jack ' 
between the detector tube and amplifying 
stage, both on the score of simplicity and 
effective operation. While both tubes 
must be used at all times \vith the present 
arrangement, yet it has certain adva n­
tages which are lacking when interme­
diate jacks are installed. For example, 
there are no losses or noises due to imper­
fect contacts in the jacks, and, further, as 
the audio stage is always in circuit , there 
is no danger of detuning a distant st ation 
when the audio stage is plugged in. When 
a jack is installed after the detector, and 
when one picks up a faint signal, it often 
happens that this station is lost when a 
stage or two of audio is plugged in at th~ 
jacks. 

In this arrangement, this cannot hap­
pen; and when the reception becomes too 
strong, we have merely to turn down thE' 
rheostats. 

~--===============~=====~ 

In the circuit shown here, patterned after the basic Artnstrong with a few 
changes tnade by Mr. Rathbun. the energy frotn the plate is fed back to the grid cir­
cuit through the aperiodic pritnary. The absence of a variable across the secondary 
circuit and the use instead of a variotneter increases the signal voltage on the tube 
grid. 

While it is true that variotneters are gradually going out of existence, neverthe­
less there is a place for thetn in circuits of this type, and tnany an experitnenter 
will never rest until he has tried out the schetne outlined above by the conductor of 
the blueprint section. 

A 
1'1 
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I~ 
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A Tuned Plate Regenerative Set 
By JOHN B. RATHBUN 

P ROBABL Y one of the most effective the negative side (-) of the battery 
types of straight regenerative cir- through the wires (9-15). Each change 
cuits and the simplest to build is A tta in ing Select iV ity in the rate of flow in this circuit moves 

the "tuned plate" type in which the ., " .,., the diaphragms of t he phones (PH) and ' 
plate circuit is tuned to resonance with W· h A A d thus produces a sound. 
the grid circuit by means of a variable l t n pe rio ic As the grid (G) of the tube' is between 
inductance such as a variomefer. the plate (P) and filament (F), it acts 

While I do not present this well known Coupler Added To a like a valve on the current flow. When 
circuit as anything new in its entirety, the aerial current induces a negative 
yet by the use of an aperiodic coupler Well Known Circuit charge on (G), the current flow is in-
I am sure it is far more selecti,"e than the stantly checked. When the incoming 
older arrangement with a variocoupler signal imparts a positive charge to (G) 
and that it is far easier to tune. With a then the rate of flow is increase~. Each 
single stage of audio amplification as one of these changes in the rate of flow 
shown in the following blueprints, it is a powerful s team engine or heavy stream causes movements of the head-set dia-
an exceedingly good OX set and gives of water. phragms in proportion to the intensity 
good volume on distant stations. of the incoming waves. During this 

Fig. 1 is a "picture diagram" of the Inductance is Yaried process of amplification, the incoming 
circuit arranged for the use of the begin- By means of the variable condenser waves are "rectified" or checked so that 
nero In Fig. 2 is a schema tic diagra m " 1) the inductance of the coil (L2) is only waves o f like polarity pass through 
by which the action of the circuit can varied so that the circuit can b e tuned or the tube. This rectification makes it 
be more easily traced out by those ex per- brought into step with the frequency of possible to develop the "modulation" 
ienced in handling symbolic diagrams. the desired station. Coil (L2) by acting or ,"oice frequency waves upon the 
In the fc,llowing description we will inductively on (L1) allows only the phones, as the frequency of the radio 
refer, therefore, particularly to Fig. 2, current of t he desired frequency to pass frequency waves is far too high to cause 
a lthough all three views bear the same to ear th. The number of turns of wire diaphragm movement. 
reference numbers and figures . By on (L2). and the capacity of the con- Thus the tube aets in two roles. In 
this system of lettering, the novice denser ( 1) determine the frequency of the first place it amplifies the incoming 
can trace . back and forth between the circuit or the wavelength to which signal waves, and (2) the tube rectifies 
the two diagrams and thus become it may respond. Increasing the number these waves so that the voice frequency 
acquainted with the conventional of turns on (L2) or increasing the capacity impulses are developed in the phones. 
symbols which mean 50 much to the o f (Cl) increases the wavelength of the \Ve are not directly concerned with the 
experienced radio man. circuit. In the same ,,"av. cutting down rectifica tion factor at present in describ-

How to Increase Range the number of turns or -the capa-city of ing the regenerative circuit; hence we 

To BEG IN with, in every type of condenser ( 1) lowers the wavelength will let this matter drop and consider 
straight regenerative circuit, some of of the system. As it is far easier to vary only the means of amplification. 

t he amplified plate energy is fed back the capacity of (CI ) t han to alter the Named according to the tube elements 
into grid or input circuit of the tubes, number of effective turns, the number of with which they are connected, we have 
t hus increasing the potential acting on turns On (L2) is fi xed at some value so the grid circuit at (6--l-L2-7-8) and the 
the grid of the tube and increasing t he that the operat ion of (C1) will cover the plate circuit at (1l-VA-12-13-14-9-15-F) . 
range and signal strength of the circuit. complete ba nd of broadcasting wave- The grid circuit is the "input" of the tube 
For example, the fe eble little impulse lengths. The number of turns on (L1) while the plate circuit is the .,.mplified 
induced by a distant station in the aerial is not of so much importance in this "output." As the current in the plate 
enters the antenna binding post (A NT), respect, but in any case the turns on circuit is very much heavier than that 
passes through the primary coil (L1) and (L l) are onl y a small fraction of those On in the grid circuit, it is evident that the 
thence to ground through the ground post (L2) output could be further increased if we 
(G ND) and the dotted ground wire. could feed some of the plate current 

Tu bes or Crystal? I' fi That is, the antenna current of the station back into the grid circuit for re-amp I ca-
to which the set is tuned passes to earth 1 F WE were to depend comple tely upon tion in the tubes. 
in this manner, the remaining waves the signals produced in this way, the Thus, the plate current could be am­
from other stations being " choked back" vacuum tube would not be so very much plified a second time with corresponding 
by the self-inductance of the system more effective than a crystal detector increase in the output, and this is 

While passing through the primary for the reason that the potentials acting exactly what is done with the regenera ­
coil (L1), the current sets up a slight on the grid. of the tube are very feebie tive circuit. In One type, the con­
magnetic field which threads its way and the amount of battery current COn- cluctively coupled rege nerative, the 
through the turnS" of the adjacent sec- trolled would be correspondingly small. plate (P) is directly connected to the 
ondary coil (L2 ) of the tuner a nd "in- The "am plification" or "multiplication" grid circuit as at (-1) or to the aerial cir­
duces" Or creates a current in (L2). The of the tube would not be sufficient to cuit wire, (2 ) . In another type, the 
induced current, known as the "secondary gi ve us the tremendous distance and plate current is led t hrough a "tickler" 
current" acts On the grid of the tube signal strength.. a ttained by the tube coil which acts inductively on the sec­
through the grid condenser (CG) and when used in a "regenerative" circuit. ondary coil (L2). 
leak (GL), thus causing the relatively As matters stand at this point, the I n the present "tu ned plate" regenera­
powerful local battery Current to flow in relayed ba ttery current from the "B ' tive, the feedback is "capacitative" ; 
step with the pulsations in the aerial. battery (B) passes through the plate that is, the plate current is fed into the 
In effect, the tube is nOw simply a form circuit (12-13) from the positive side grid circuit through the internal capacity 
of Current relay or valve by which a of the battery (+) , through the phones of the tube, con t rol being had by means 
ft'eble pulsating current controls a reI a- (PH) and back to the tube plate at (P) . of the variable inductance or variometer 
tively much mOre powerful battery Cur- Inside the tube this current flows through (VA.) It will be seen from Fig. 2 that 
rent in the same way that a slight move- the vacuous space between the plate the grid (G) and the plate (P) are like 
ment of the hand On t he throttle regulates (P) and the filament (F) and returns to the plates of a condenser in regard to 

Blueprints of the Tuned Plate Regenerative on Pages 46 and 47 
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A New Twist to the Tuned 
Plate Regenerator 

each other, and therefore grid current 
can be fed into the plate circuit or plate 
current can be fed into the grid circuit 
through the capacity of this condenser , 
providing that the two circuits are 
brought nearly into step or "resonance" 
with each other. 

The inductance of the variometer 
(VA) is varied until the grid and plate 
circuits are nearly in resonance, and whe n 
this is attained, plate current feeds 
across (P) and (G) into the ~rid circuit, 
producing "regeneration ." This causes 
a tremendous increase in the output of 
the circuit with corresponding increases 
in range. \Vithout regeneration the 
ordinary range of the tube ,,'oul(l prob­
ably be between SO and 100 miles. Adopt­
ing the regenerative principle makes 
1,000 miles an ordinary range on voice 
transmission and e,'en 2,000 miles is not 
unheard of. 

Units and Dimensions 

NOW we will get do.wn to t~e p.ractical 
description and gIve specific instruc­

tions for the building of this receiver. 
\Ve can now include the picture diagram, 
Fig. I, and the isometric view of Fig. 3, 
which shows the general arrangement of 
the apparatus behind the panel. With 
the exception of the aperiodic coupler 
(L 1-L2) all of the apparatus is standard. 
There is nothing at all critical about the 
set and even the inexperienced need not 
hesitate. For those experimenters who 
have built the Baby Heterodyne I I, I 
will say that the same tuner, variometer 
and condenser can be used for building 
this circuit, and several of our readers 
have already done this successfully. 
The aperiodic coupler has been described 
many times in these columns, but for 
the benefit of the newcomers, I will 
repeat these specifications. 

Both the primary (Ll) and the sec­
ondary coil (L2 ) are wound on the same 
cardboard or bakelite tube. This tube 
is about three inches in diameter and 
:our inches long. Coil (Ll) consists of 
15 turns of ;\0. 26 double silk covered 
Ivire, wound 1-2 inch from one end of the. 
:ube. The secondary coil (L2) contains 
lbou t 60 turns of the same size wire 
lnd is started about 1-2 inch from the 
!nd of coil (L2). I n other words, there 
s 1-2 inch space between (Ll) and (L2). 
Under certain conditions, particularly 
.vith long aerials, it may be necessary to 
'educe slightly the number of turns on 
:L2), say by five to eight turns, in order 
:0 bring in stations on short wavelengths 
lround the 200-meter mark. This is 
)Cst determined experimentally at the 
:ime the set is built, owing to the great 
.ariation in the constants of commercial 
:ondensers and variometers. 

To avoid long wires, it is generally 
:>est to support the coil on the back of 
:he condenser by means of short brass 
)rackets which also serve as the con­
lections (4-7) between the coil (L2) and 
:ondenser (CI) . The jumper wire con­
lection (3) mayor may not be necessary, 
iepending upon local conditions, but as 
I rule this is desirable, as it greatly 

reduces body capacity. The ext reme 
outer turn (c) of coil (Ll) , the e n-i far­
thest away from the primary (Ll ) should 
be connected to the grid line (4-5 ). and 
it should be particularly noted that the 
" stator" or stationary plates of (Cl) 
should be connected to (c) , and also 
(4-5 ). If this is not done, then there is 
likely to be trouble with body capacity. 

Any standard variometer will work 
well in this circuit, but if possible, obtain 
a "plate variometer" especially designed 
to work in the plate circuit. This vario­
meter has fewer turns of heavier wire 
than the "grid" type variometer. How­
enr, both will give results if it is impossi­
ble to obtain these distinctive win,lings. 
It will be well to keep the variometer 
well away from the tuning coil (Ll-L2) 
so that there will be no coupling between 
the two units, and for the best results 
it is better to incline the coupler at a 
considerable angle so that the axis of the 
coupler does not coincide with the axis 
of the variometer stator. 

Condenser (Cl) should be of the ver­
nier t ype, capacity 0.0005 m. f. (23 
plates). This form of coupler is very 
sharp and a vernier arrangement of some 
kind is therefore highly desirable. For 
the tubes ordinarily used, the grid con­
denser (CG) should be of the mica type 
with a capacity of 0.00025 mf. While a 
variable grid leak is the best, a 1.0 
megohm fixed leak will generally be very 
satisfactory. The bypass condenser 
(Kl) has a capacity of 0.002 me. and is 
effective in reducing the impedance of 
the plate circuit, for the phones (PH ) 
and t he "n" battery both introduce a 
high resistance to the radio frequency 
currents in this circuit. The " B" battery 
voltage may range from 16 to 45 volts, 
but with the average tube it is likely that 
22 .5 volts will be perfectly satisfactory. 

Picking the Tubes 

A :\Y type of standard tube will give 
sat isfactory results, ranging from 

the WD-12 to the UV-201A or the UV-
200. The latter is somewhat more sen­
siti"e as a detector and will give good 
resul ts On voltages not much exceeding 
22.5 volts. This tube is sharper and 
more critical than the hard tubes. The 
battery " A" depends upon the tube 
used. For the WD-12, a single 1.5 volt 
cell of dry battery is used. For the UV-
199 we use three dry cells in series, giving 
a total of 4.5 "olts, while for the U V-200 
and UV-20l-A a six volt storage ba ttery 
is best. 

It is best to lea\'e the aerial and ground 
wires (1 ) and (2) connected temporarily 
until the set is completed and can be 
tuned in. :-low connect the aerial (A N) 
ancl the ground connection (G:-lD ) to 
(a) an, I (b) alternately, until the best 
results are obtained. \Vhen this is det er­
mined, the connection of the primary 
(Ll) can be soldered in permanently. 
There is one connection that is best 
and experiments alone can determine 
this. 

As with all regenerative circuits, this 
circuit will radiate from the aerial if 
not carefully handled, but owing to the 
small ratio between ' the turns on coil; 
(Ll ) an-l (L2) this effect is not as b :l I as 
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with the majority of circuits of this 
nature . It is nowhere near as bad as a 
single circuit tuner and is better than 
the majority of vario-coupler types 
ha ving a great er number of turns on the 
primary. The looser the coupling be­
twee,} (LI ) and (L2) the less trouble 
t here will be from local " razzing" and 
interference. 

Do not let your tube whistle or howl 
in tuning, and when you tune into a wave , 
tune in sharply. Don't get in on the 
fuzzy edge of a wave. Don't keep your 
tuhes heated up to bright incandescence. 
If yOll obey these instructions, you will 
not cause much d isturbance in the neigh­
borhood. 

From those of our readers who have 
tried out this circuit from sketches mailed 
to them hefore this article was written, 
we have had remarkable reports on its 
selectivity and range. It is a Simple, 
stable circuit without any gew-gaws, 
and should appeal to the beginner in 
radio. 

HERE again we have the conventional 
Armstrong, which seems to have sur­

vived all the fads and foibres of the game. 
Circuits have come and gone, butthis form 
seems to have stuck about as well as the 
crystal. Ina way this is the same with 
the basic circuits; they survive while the 
adaptations and substitutes are gradually 
eliminated from the field. 

Of course, any of the regenerative sets 
coupled to an antenna will emit a strong 
or a weak wave when the tube is oscillat ­
ing, the strength of the antenna emission 
depending upon the amount of coupling 
between the antenna circuit and the 
secondary . If the coupling is close, 
stronger emission will be noted than if the 
coupling is kept very loose. By the same 
token an increase of selectivity is noted 
whenever the coupling is loosened more 
and more until a point has been reached 
where the feeble energy in the now dis­
tant antenna coil will not induce curren t 
in the secondary. 

For those who wish to follow he 
"golden rule" of radio, a step of radio 
frequency ahead of any regenerative cir­
cuit, if properly arranged, will eliminate 
the emission from such regenerative cir­
cuits which emission has been the bane 
of existence of countless thousands of 
cliff dwellers in the thickly populated 
:!!' a . 

Symposium 

on methods of doing 
away with 
Oscillation 

In the September issue of Radio 
Age fans will find an article deal­
ing with all the known methods of 
preventing oscillation. Such an 
article will be an invaluable aid to 
those experimenters who are 
trou'Jled with undesired oscillations. 
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A Regenera ti ve Reflex Cireui t 
By JOHN B. RA THEUN 

R E F LE X circuit experimenters. a re 
di vided into t\\'O Ca mps. First , 
t hose who a re adherents of the 

cr\"i;tal detector commonly known as 
the " Tube Con;en'a tionist Party ," a nd 
second, those who believe in t he use of 
the sta ndard three-element tube as a 
detector, a nd derisively call ed the " Howl 
Hounds. " 

There are a rguments in favor of both 
methods but when it comes down to the 
fi na l anah sis, it is not so easy to giv~ a n 
opinion as to the merits of either ~Ide. 
In fact, I am very glad I am not m a 
position to take a stand one way or the 
o t her and have decla red a condition of 
neutralitv so far as these columns go. 

There "are those who go so far as to 
state tha t a reHex circuit never functions 
properly until there is at least some reo 
genera t ion in the radio frequency stage, 
and if this is the case, why not carry out 
the regenerative idea throughout and 
dispense with the crystal? The other 
party to the argument c1ai~s clearer 
,reception but "phen YOU come nght down 
to the bottom of the matter, the princ ipal 
obj ecti \'e is the eli mination of the de­
t ector tube and conservation of . the 
battery current. So it goes . • As retlex 
circ uits with crystal detectors na ve been 
presented t ime and time again in RA DIO 
AGE, I a m going to hand you a circuit 
this time which employs a three element 
tube detector and which works t his de­
tect or to the limit of its capabilities; 
that is, t he detector tul.e will be made 
regenerati"e so as to squeeze out t he last 
drop of blood remaining in it. 

Advantages as Detector 

L \\ A YS remembering that I am 
neutral 0 ) I will start the ba ll rolling 

by stat ing the following ad,·antages 
claimed for the tube a s a detector. (1) 
,-\ standard detector tube is capable of 
co nside rable amplification withm itself, 
while a crystal detector cannot amplify. 
(2) A tube detector can be made re­
generative, which adds still furt her to 
the range and signal strength. (3) T he 
use of a t ube detector elimi nates "cat­
whisker punchin g" from the game of 
ra rlio hide-a nd-seek, a nd th is is tru ly an 
advantage, (4) Properly inst a ll ed , a 
tube tends to st abilize oscillations in t he 
radio frequency circu it (Perhaps). (5) 
That t he detector tube is so efficient 
when regenerative t hat it gi,"es just as 
much vol ume as one reHexed t ube with 
a uvstal ; therefore t here is no rea l tube 
or bat tery economy when a cry stal is 
used. In ot her words, one two-tube set 
with a tube detector will give just as good 
performance a s t,,"O reHexed stages with 
a crvstal detector, ' so what is the use of 
the iatter? (6) That a crystal detector is 
not a perfect recti fier as so often claimed, 
a nd t hat it introduces just as much 
d istortion and noise a s a n impro perly 
adjllsted tube detector if not mO re, 
There you are; choose for yo urself. 

W hile a ll of the above sta t ements a re 
academically correct, it is not a lwa ys 
so easy to make them work out in prac­
t ice. [have seen some t u be detector 
reflexes which were wonders, and t he n 
there were ot hers which were fa r from 
ha ving tll is d istinction. [ha\·e seen two­
tllbe reHexes (with a detector tube ) which 
would pu t a three tube and crystal de­
<A C' tor outfit to shamf' , both as to clari ty 

Getttng the Most 
From Y our D etector 

and range, and then I ha \·e seen the 
reverse. It depends a good deal upon 
who builds the circuit and how it is put 
up. I ha ve seen both circuits howl with 
considerable \'igor, and the tube detector 
has nothing on the crystal when the 
latter is out of adjustment. 

It might be well to remark at this point 
that a soft gas detector tube seems to be 
mOre effective in stabilizing the circuit 
than a hard tube, so a soft tube should 
he used as the detector when possib le. 
Probably one of the best tubes from t his 
standpoint is the "sodion" tu be, which 
really does cut down the oscillating 
tendency to a marked degree. Then do 
you remember the little \\ elsh (SOt-D) 
tu hes with the fila ment wra pped around 
the outs ide? These were quite good 
detectors for this sOrt of circuit, but they 
lacked the sensitivity of the sodions and 
the volume wa s less. These tubes were 
not oscillators and could not be made 
regenerative. but they were far more 
effecti \'e than a cry stal and were much 
qu ieter. 

The Circuit Itself 

N 0 \\" we come to the actual circuit 
which is illustrated by the accom­

~an~ing hlueprint.s, Figs. 1, .2, and .3 , 
\\ hich a re respect I ,"ely the picture dia­
gram. the conventional symbolic diagram 
and t he isometric view'. These pictures 
and di a gra ms are clear enough for the 
class 01 amateurs I am a p pealing to with­
out the use of extensive description, for 
I belie\ 'e t ha t this job should be tackled 
only by those who ha\'e had pre"ious 
experience in building reflex circuits. 
I t is not so difficult, but it does need that 
experience by which we can make a d­
j ustments h y the sound of the dist urb­
a nce . So me of the bypass condensers 
are likely to be rather critica l, and with 
some ma kes of transformers, it may he 
necessary to chan~e t he val ues of the 
units from those given here . 

T ube (T l) is t he amplifier tube which 
amplifies at I.otil radio a nd aud io fre­
quencies, and t herefore this must be a 
hard tube similar to t he U V-199 or 
UV-20tA. T ube (T2 ) is the detector 
tuhe and can be any thing that we may 
choose to li se in the tube line. Either 
a hard or soft tube can be used as a de­
tector with the preference in fa\ ·or of a 
gas-filleu sodlon type. T he rheostats 
( Rt ) and ( R1 ) must be adapted to the 
tubes used, and if controls are to be at a 
minimum. an amperi te can be used in 
the filament circu it (R 1) of the amplifier 
(Tt ), but a rh eostat must he always used 
with (T2 ) as the filament adj ustment 
for this tube is rat her critical. Just as a 
suggestion as t o how a n automatic fila ­
ment control can be used " ' it h an ampli­
fie r tube, [ ha\·e indicated an amperite 
at (Rt ) in place of the mOre usual rheo­
st at, but the rheostat can be substituted 
if desired . An automatic filament COn­
trol gh"es us just One less adjustment 
t o hother with, and when once right, it 
remains rill:il t . 

At (L l-L2) we ha\ e the usual aperiodic 

coupler consisting of about 15 tu ..• " on 
the primary coil (L 1) and from 55 to 6U 
turns on the secondary coil (L2 ) . The 
coils arc separated by about 5-8 inch for 
selectivity and are wound on a three 
inch diameter tube with No. 26 D. S. C. 
wire. The secondary is tuned by the 
0.0005 mf variable vernier condenser 
(Cl). This concludes the tuning unit. 

The output of the amplifier tube (Tl) 
passes through the primary of the radio 
frequency transformer (RFT), and the 
secondary of th is transformer forms the 
detector circuit of the detector tube 
(T2) . We can have either an untuned 
transformer at this point or an air-core 
transformer of the neutrodyne type with 
a condenser tuned secondary, but for 
the sake of simplicity in the controls 
(RFT) is sho\l;fl of the untuned type 
which will give good results on the aver­
age broadcasting wavelength range of 
200 to 600 meters. A tuned transformer 
gives us slightly more amplification, but 
it runs up our controls to a total of three, 
and this is not always desirable in a set 
of this kind. 

As shown, regeneration in the detector 
tube circuit is had by the plate variometer 
( A) which tunes the plate of the de­
tector into resonance with the grid cir­
cuit. This not only increases the range 
and volume but it also helps in obtaining 
selectivity. In place of the variometer 
we can also use a "tuned impedance" 
in the plate circuit consisting of a 0.0005 
mf variable condenser with a 50 turn 
honeycomb coil. This is for the benefit 
of those readers who are not pro"ided 
with a \'a riometer, but the results will 
be about the same in either case. If it is 
desired, the tube (T2) can be made non­
regenerative with the variometer or tuned 
impedance omitted altogether, and while 
the amplification will not be as gleat 
this way, yet it will be considerably 
greater than with a crystal dete( tor. 

An audio frequency transformer (AT-1) 
with a ratio of from 5-1 to 6-1 , is used 
for coupling the detector stage output 
\\·ith the a mplifier input. This is of the 
usual iron core type and needs little 
further comment. Both the primary 
and secondaries of the transformers are 
bypassed by the fixed condensers (K 1) 
and (K2 ). These will probably work 
out at 0.002 mf. but in some cases the 
transformer characteristics are such that 
they can be eliminated altogether. The 
usual ~rid condenser (GC) of 0:00025 mf 
is used in the grid circuit of the detector 
tube, and a one megohm grid leak (GL) 
is connected across the grid condenser. 
As the detector tube is not in the aerial 
circuit. a higher grid leak value can be 
used than when the detector is. in the 
forward position and there will be no 
trouble with oscillations and radiation . 

F rom 45 to 90 volts of " BIP battery 
can he used on the amplifier tube (Tl), 
but the plate voltage of the detector tube 
depends upon the t ype of tube employed 
at (T2 ). [f a soft detector tube of the 
UV-200 type is used for (T2) we cannot 
ha ve mOre than 22.5 \·olts at this point, 
and as a rule it is not advisable to have 
more than 45 volts with any detector 
(T2) as higher voltages give greater 
tendency toward squealing and oscilla­
tions. To provide for the use of two 
plate voltages for the detector and ampli­
fier, a detector tap is shown at (D Bt 
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A Three-Tube Neutrodyne 
By JOHN B. RATHBUN 

PROBABLY the ·mo~t popular multi­
tube circuit of the present time is 
the tuned radio frequency type, 

of \\"hich the neutrodyne is the most 
prominent example. In fact, the neutro­
dvne was One of the first radio recei\'ers 
e~ploying more than three tubes which 
became popular with the broadcast 
listener and therefore stands alone as 
being the representative long range 
circuit, at least in the minds of the aver­
age home builder. This popularity led 
to the development of a long series of 
"dynes" which bear more or less re­
semblance to the original neutrodyne 
and all of which are members of the 
tuned radio frequency family. 

Tuned RF Arguments 
In a tuned radio frequency circuit 

t he distinguishing feature is the employ­
ment of tuned transformers (air COre 
type) in the radio frequency stages. 
Each radio frequency transformer is 
individuall), tuned to Wave length by 
means of a variable condenser connected 
across the secondary coil and by this 
means the maximum amplification or 
"peak" is obtained on all wavelengths 
within the range of the condenser and 
coils. Further, the tuning of the inde­
pendent stages very greatly increases 
the selectivity, since each transformer 
is an additional tuning coupler which 
a ugments and corrects the selectidty 
of the first antenna coupler. \\"ith two 
stages of radio frequency amplification, 
\\'e have three tuning controls, the an­
tenna coupler condenser and the two 
\'ariable condensers used in connection 
with the t\\·o radio transformers. Should 
t he wave of an undesired station succeed 
in passing the antenna coupler, it will 
be eliminated in either the first or second 
transformer of the succeeding tuned 
radio transformers. 

Because of the condenser effect be­
tween the grid and plate of the tube, 

Clear Tone Assured 
by a Crystal Detector 

we cannot attain maximum amplifica­
tion in the radio stages unless the feed­
back through this capacity is offset by 
some external device. Starting from the 
antenna end of the circuit, we find that 
some of the radio energy will feed straight 
through the internal capacity of the tube 
without any amplification. Starting 
at the output or plate end of the radio 
stages we can see that some of the plate 
current is fed back to the an tenna through 
the tube capacity and thus produces 
regenera tion with its annoying noises 
and re·radiations from the aerial. When 
regeneration in the radio stages occurs 
in this way, ""e cannot carry the electron 

In this article you find the orig­
inal neutrodyne, the patents on 
which are chiefly held by Prof. 
Hazeltine. This type of a receiver 
long held sway, and still does to a 
large extent, but the chief difficulty 
seemed to be· in getting proper 
neutralization at all wavelengths. 

With the newer forms of induct­
ance winding, this trouble was 
gradually lessened, until today by 
proper design it is almost possible 
to arrange tuned r. f. circuits with­
out means of neutralization, We 
say" almost" fOr the sake of cOn­
servatism, though there are many 
who claim total elimination of 
necessity for neutralization by the 
type of inductances now in use. 

emISSIOn to the point requ ired without 
also producing troublesome audio oscilla· 
tions or squealing, and this of course 
limits the possible amplification. 

MA~Y A :\lATE URS who ha\'e wished 
.l to work the neutrodyne circuit 
ha\'e been held back by the expense of 
the usual fi\'e tube standard set. It is 
for this reaSOn that the writer has worked 
out a three tube neutrodyne which will 
gi\'e many of the advantages of the more 
elaborate circuit with only a slightly 
reduced output and range. A crystal 
detector is substituted for the more usual 
detector tube and only one stage of audio 
frequency amplification is employed, 
thus doing away with two of the tubes. 

F ig. i is a picture diagram of the three 
tube neutrodyne, where it will be seen 
that we ha ve two radio frequency stages, 
a cr),stal detector, and one audio stage. 
This will insure ery good distance re­
ception and loud speakel \'olume on all 
hut the more distant stations. The 
crystal a voids the noises of the detector 
tube, th'us giving a very pure, natural 
tone that is unapproached by the stand­
ard five tube set. . Further, when properly 
a djusted it will not squeal nor howl under 
a ny t uning- conditions. 

All Tubes Amplify 
In Fig. 1 the two radio frequenc y tubes 

are at (Tl) and (T2), the crystal detector 
is at (CD), and the audio tube at (T3). 
All tube filaments are controlled by the 
single rheostat ( R), the resistance El f 
\\'hich depends upon the ty pe of tubes 
used, and as th is carries the Current for 
a ll tubes the resistance must be some­
what lower than when a single rheostat 
is used for each tube . I t must be borne 
in mind that all of the tubes are ampli­
fiers such as the U\'-20L\, C-30l A, 
U \1·199 or C· 299 and that soft detector 
tubes \\,ill not gi\'e the necessary ampli. 
ficat ion . 

(COllti l1l1ed 011 Page ~() ) 
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A S imple B ut Effective 
N eutrodyne 

(Continued from page 55) 

In the aerial circuit (A~T) we have 
the fixed coupler (RFT-1) wIth the 
aperiodic primary coil (1) and the sec­
ondary coil (2) . The secondary (2) is 
tu ned t o wavelength by the variable 
condenser (C l ) while the lower end of 
the primary (1) is grounded to the ground 
post (GKD) and to the (-A) line. The 
plate output of tube (Tl ) is fed into the 
primary coil (1) of the radio freque ncy 
transformer (RFT-2) where it induces 
a current of higher voltage in the second­
a ry coil (2) of RFT-2 . The outer end 
of the secondary (2 ) is connected to the 
grid of t he second tu be (T2) where the 
next radio amplification takes place. 
The secondary of (RFT-2) is tuned to 
wa\-elength by the variable condenser 
(C2) which is the second control. In 
t he same way, the output of the tube 
(T2) is fed in to the crystal detector cir­
cuit (CD) by means of the third radio 
transformer (RFT-3 ) . The crystal de­
tector (CD) rectifies the radio current 
into the modulated audio frequency 
current. 

ALL THREE uni ts (RFT-l ), (RFT-2) 
and (RFT-3) are standard air core 

radio frequency transformers commonly 
known as standard "Neutrodyne Trans­
formers," and it is far better to buy these 
transformers ready made than to attempt 
making them at home. Unless properly 
made, such transformers will greatly 
reduce the etTecth'eness of the circuit 
and cause trouble in tuning. In the 
diagram of F ig. I, the transformers are 
shown laid flat down in a horizontal 
position so that the connections can be 
more easily seen, but actually they are 
tilted up at an angle of about 60 degrees 
with the horizontal so that there will be 
no coupling between the adjacent stages. 
[t is of the greatest importance that we 
avoid having the magnetic flux from one 
transformer feedback into the following 
transformer, hence, the arrangement 
must be made as in Fig. 2 where the 
t ransformers are shown tilted up at an 
angle of 60 degrees with the baseboard. 

As shown by Fig. 3, the center to center 
spacing between the transformers and 
condensers is 5 1-2 ", and the transformers 
should not be closer than this if maximum 
results are to be obtained . With this 
spacing we can get t he apparatus on a 
7x18" panel without difficulty but if 
we consider adding a secon d sta ge of 
audio in t he future it would b e better 
to use a 7x21" or 7x2·1" panel. 

Returning to Fig. I, we see the neutral­
in g condensers (N C) used for neutraliz­
ing the internal capaci t y of the tubes. 
At one end they a re connect~d to the 
grids (G) of the tubes while at the other 
end a connection is made to an inter­
med iate tap in the secondary of the 
transformers. By adjusting these con­
densers (NC) we can completely offset 
the internal capacity so that maxi mum 
amplification is attained . T he neutra liz· 
ing condensers (N C) should he purchased 
ready made, and as they can be obtai ned 

at a comparati vely low cost we will not 
en ter into their construction. 

Tuning Condensers 
The secondary tuning condensers (C1), 

(C2), (C3), should be a reliable make of 
\'ariable condenser. Plain condensers 
are used and verniers are not necessary. 
The majority of the commercial neutro­
dyne transformers on the market require 
a condenser having a maximum capacity 
of 0.00035 mf of what is commonly known 
as a 17 plate condenser. Usually, a 23 
plate condenser is too large for this 
purpose, and makes the tuning un­
necessarily critical and difficult. The 
condensers can be connected to the 
transformer secondaries by the brackets 
shown or else by wires when the trans­
formers are of the type which are fastened 
to the floor. -

USE THE ORIGINAL 

RADIO AGE 

BLUEPRINTS 

On Pages 53 and 54 

to Make This 

Three Tube Neutrodyne 

I n connecting the condensers to the 
secondary coil of the transfromers we 
should take particular care to have the 
st ator or stationary plates connected 
to the wire which runs to the grid of the 
tube, as shown in the diagram. The 
rotor or movable plates should be con­
nected to (-A) and grollnd. If this is 
not followed out, then we will be sure 
to have trouble with body capacity. 
The outside turn of the secondary coil 
(to the right) , the stator of the condenser 
and the grid wire must be connected 
together for the best results. This is 
clearly shown in the diagram and should 
be followed out carefully by the builder; 

Any Rat io Possible 
At (AT) we have the usual iron core 

audio frequency transformer for the 
audio stage. Almost any ration can be 
used with sligh tly varying results. \Yith 
a ratio of 3-1 or 5-1 we obtain very clear 
amplification with a ?Iight decrease in 
volume. Wit h a 10-1 ration we have a 
somewhat greater amplification but with 
slightly increased distortion. A ratio 
of 5-1 probably is the best compromise 
but this is not exactly the case with all 
makes of transformers. In any case 
there wi ll be less distortion and noise 
with a crystal detector circuit than when 
a detector tube is used, and therefore 
we can probably use a h igher ratio with 
t his circuit than would be permissible 
with a circuit employing a detector tube. 

A 0.001 mf. fixed condenser (Kl) is 
connected across the primary (P'-B') 
of the tra nsformer to bypass the radio 
frequency component. No jacks are 
used for the detector and final stages, 
since they introduce complications into 
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the circu it. We have only three tube& 
and the small additional current taken 
by the final tube doesn't make it practical 
to introduce jacks at this point. A fixed 
bypass condenser (K2) bypasses the 
radio current across the phones and 
" B" battery. The value of this con­
denser is not critical and may range from 
0.0025 mf. to 0 .006 mf. 

Battery and Voltages 

To produce the maximum range and 
volume, we will require a 90 volt 

" B" battery for supplying the plate 
current. This is connected bet'ween the 
(-B) and (+B) battery binding posts. 
The audio amplification will be made 
somewhat greater if we introduce a 4.5 
vole "C" battery between the secondary 

. transformer post (G') and the grid (G) 
of the tube (T3). Full details of this 
arrangement were shown on Data sheets 
11-9-25 and 11-9-26 of the September 
RADIO AGE. The installation in Fig. 
1 of data sheet 11-9-26 shows the in· 
stallation exactly as it would be made. 
Be sure that the negative (-) post h 
connected to the (G) post of the socket . 

After the circuit has been wired up 
according to the diagram in Fig. 1, with 
the apparatus located as in the isometric 
view of Fig. 3, we can connect the bat· 
teries, insert the tubes, and then make 
the neutralizing adjustments. With 
the tubes lighted up to normal brilliancy 
we can tune in some local station by 
means of the variable condensers until 
we obtain maximum volume. Now note 
the position of the dials on the condensers, 
and after loosening the dial, :;et the screws 
and turn them until the same number 
on each dial comes exactly opposite to 
its stationary pointer. This will save 
much time in tuning, as we are now ablE 
to get all three condensers in exact agree· 
ment by turning to the same number 
on each dial. 

With everything running at .full pitch, 
remove the first radio tube (Tl) from 
its socket and place a piece of paper 
across the "A" battery contacts so that 
the tube will not light when replaced 
in the socket. With this tube in place, 
but not lighted, see if you still hear thE 
local station with the rest of the tubes 
at normal brilliancy. If you do, then 
adjust the first neutralizing condenser 
(NC) until you can no longer hear the 
signals. With this accomplished, take 
tube (T2) out of its socket, place a piece 
of paper across the battery springs as 
before, so that the filament of tube (T2) 
will not light. With the other tubes 
burning, try again to see if any signals 
are being heard through the capacity of 
the dead tube. If signals are still heard 
with (T2) dark, adjust the second 
neutralizing condenser (N C) until signals 
cease or are reduced to a minimum. 

The set is now only partly neutralized 
at best and further adjustments of the 
neutralizers (NC) will probably be neces­
sary until the best tone and volume, and 
the best all around reception is had . 
There should be no squealing or howling 
and the "tweet-tweet" of the carrier 
wave should be very faint when tuning 
into a station 
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A 3-Tube Portable Reflex 
By JOHN B. RATHBUN 

To BE truly portahle, accordin~ to 
my idea, ;\Ieans that it receh' ing 
set should he easily carried ahout 

from place to place without seriousl y 
straining its owner's physique, ant! at 
the same time it should be 50 compact 
that it will not take up any more rOOm 
than 'necessary in a trun k. Tllere arc 
portahles and 'portables, hut the a hsolute 
zero in portability is the set made up in 
a tra\'eler's sample Case which weighs 
about 100 pounds and occupies about 
fifty per cent of the trunk space. On the 
other extreme is the freak midget St~ t 
which has heen variously fitte,i into pill 
hoxes, fountain pens and pickle bottles, 
and which has absolutel)' no purpose ill 
life except to exhihit the make's in­
genuity. The real portahle should have 
a good range and sufficient \'olume to 
operate a loud speaker, and yet at the 
same time should not take up a great 
fleal mOre space than a camera , e \'en 
when fully equipped with batteries. 

No really practicahle portahle has 
heen turned out with less than three 
tuhes, for it is impossihle to operate 
a loud speaker satisfactorily with less 
tuhes on anything but local stations. 
For this reason 1 will assume a three 
tube set from the heginning and will 
huild up all the other data ahout this 
premise. \\'hether this is to he a regen ­
erative, radio frequency or reAe . ...: still 
remains to he seen , but as the m a ximum 
volume is to he obtained from a minimum 
nllmher of tubes and batteries, I have 
strong leanings for the reflex type. The 
reflex circuit is not always the greatest 
distance getter, hut ,,'hat it docs get, 
it gets ~ood and loud. 

Batteries Consume Space 

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

fo r the batteries weigh more and take 
lip more space than the rest of the eq1lip-

Reversed Capacity 
Feedback Cuts Out 
F ree Oscillations 

Illent. Our current supply system mll st 
he reduced to the lowest possihle limit 
even at some sacrifice in the life of the 
hatteries. If the hatteries stand up for 
a month while traveling ahout, it is gen ­
erally considered sati sfactory for yaCa­
tion tours. At home, we can substitute 
larger batteries installed' outside the set , 
hut in touring, the space and weight arc 
the principal items. With this idea in 

"EVERYTHING I NEED 
IN RADIO" 

"I bought a copy of t he RADIO 
AGE ANNUAL for 1925 and I 
found that eyerything I wanted 
to know about radio, from crystal 
sets to complicated multi-tubers, 
was cont ained between its two 
covers," wrote an enthusiastic 
beginner. 

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

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

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

mind, we will study the ha tter }' situa ­
tion ancl the proper t \I bes to g-o with 
these batteries. 

Dry Cells Used 

Storage hatteries are Ullt of the <jll e ;o ­
tion, of course, hence only , Iry cells are 
aya ilahle for the filament and plate 
current. This mea ns that the tuhes 
must either be of the \V)) - I.! or the U\ -
199 t y pe, whi c h arc spec ially designed 
for dry cell sen·ice. They do not gin 
the \'olulI1e of tlte 201.\ power tuhes 
IIscd with storage batteries, hut they 
gi ve ('xcellent results if properl y hand leu . 

The \\T O-II and WO- ll arc the sallie 
tuhe with the exception of th(' base . 
Thl' base of the \\' 1)- 11 is a special small 
size , \\ hile th e "'D-12 fits in a sta ndard 
socket. Roth tuhes operate on the 1.5 
\'olts produced IlY a sin~le dry cell and 
take 0 .25 ampere per tube . E ach tuhe 
therefore t a kes l.$xO.l ,~ = O .. H 5 wa tt . 
or 3-8 watt . One :\0. 6 (Iry cell is pro­
vi,led for each tube, which can he con ­
nected independently to ea ch tulte of a 
multi-tube set or to a lIIult iple connected 
battery with as ll1an y cells a~ til he ... 
As 0.25 ampere is the rated discharge 
rate for a ~o. 6 cell, it is not possihle 
to use a smaller bat t('f\·. 

.\ext come the UV: lC)<) or the C- 29Y 
tuhes, wh ich require 3.0 \"olts at the fila ­
menl, an,1 which ta ke only 0.06 ampere 
of current. .\s the \ 'oltage of a b.ltter \" 
falls off with usc , we must usc three dr~' 
cell ;; in ;;eries , which giyes liS a total 01 

4.5 with a fre sh hattery . This excess 
is taken care of h y a 30 to 40-oh III rheo­
s tat, which permits the usc of a hattery 
between the limits of 4 .$ volts ancl 3.0 
\'olts, the hat tery heing ,Ii scarded when 
the \oltage drops to the latter point . 
The power taken is therefore: ·LhO.06 = 
O.2i \\'a tt, very much le;;s power than is 
refl lIired with the WD-12. 

(TuTII /(1 pag' 5(5) 

Blueprints of the 3-Tube Portable Reflex on Two Pages Following 

~CCCCCC=CCC==CCCCC=====C===O=C~~~~==O=OO~~l 

RADIO AGE is the only radio tnagazine on the tnarket to originate and tnaintain 
the blueprint fonn of printing hookups in its colutnns. 

The popularity of such a process is shown by the countless letters from fans, 
tnany of whom would rather work from a blueprint than the best black-and-white 
drawing available. 

Every month you will find in RADIO AGE a set of blueprints together with a 
descriptive article by John B. Rathbun on how to construct a certain type of set. 
By becoming a su.bscriber of RADIO AGE, you have a steady streatn of accurate and 
workable blueprints coming into your home; a handy reference for the future, 
or a necessity for the present in the making of a good receiver. 

I 



56 RADIO .-\GE Jor -\ lIg 11St. 1925 

(Collt i llt!eJ j rol1l page 55) 

Q .Jalities of " 199" Tube 

OT only is the power loss with the 
..L. U\' -199 t ub e , but the amplification 
is grea ter than wit h the \VD- 12, a nd the 
199 is muc h more sa tisfactory in the 
a mp licat ion o f radio frequency curren t s 
in refle x sets. I n fact , the 199 comes 
next to t he 201.\ t ube in regard to am­
plica t ion a nd o nly ta kes one-quarter 
of the current . T hree :\0. 6 " A " batteries 
wi ll o pe ra te three 199 tubes for a long 
ti me, for the discha rge rate is only 
3xO.06 = 0. 18 ampere , or less than a 
si ngle W D-1 2 tube . The 199 is the idea l 
t ube for a portable set from ma ny sta nd­
poi nt s , a nd ta kes up a minimum of room. 

As t he rat ing of a :\0.6 dry ce ll isO.2 5 
a mpere for fi la men t ligh t ing , t his s ize 
of cell will operate t hree 199 t ubes for a 
\'ery long pe riod, much longer, in fact, 
t han would be absolute ly necessa ry wit h 
a portable receiver. For this reason , 
we can use a smaller filame nt bat tery 
wit h sat isfac tory resu lts, a nd if t he set 
is no t used for too long a period , a 4 .5 
vo lt C battery ca n be used for each ta be. 
As the C batte ry t akes up muc h less 
space and weighs much less tha n a :\0 . 
6 cell , we can use a 4.5 volt C for each 
tube or a total of three C ba tteries in 
all. For ho me use, where less freq uent 
replacemen ts are desirable, we can use 
a larger external ba ttery-a st orage 
batter y if necessary. 

An alterna tive wi ll be to use t\\ O 
batter ies in para llel for eac h tu be. This 
will give longer life tha n the singles as 
connected a bove, but will take less space 
t ha n three ~o. 6 cells. T he foll owing 
t a b le will give the comparati ve sizes : 

NO. OF 

CELLS 

3 ~o. 6 
3 
6 C 

SIZ E OF SPACE 

CELLS OCCUPIED 

5 ' x5 "x6 .5 = 162.5 cu bic in . 
-l . 1 "x3 "x4 ' = 49.5 cubic in. 
4. 1 "x6")(4 " = 99 .0 cu bic in . 

In efiect , the three C batteries will be 
connec te d in p a rallel th rough a switch, 
a nd we will use t he C batteries, as we 
wish to ge t t he smallest possib le set : 
If longer service from ~o. 6 cells is 
requi red, the n t he only change necessary 
will be to use a sing le g roup of three cell 
in series of t he No. 6 t y pe , and to corre ­
spondin gly en large t he ba ttery com­
part me nt of the set. 

The Hookup in Detail 

In ge nera l, the "Junior Reflex " is a 
regenera tive refle x u sing a tube detector 
wit h a t ickler coil feed -back a nd equipped 
wi th one additional stage of st raight 
audio frequency a mplificat ion. This 
a r rangement gives us o ne stage of radio 
freq uency amplification, a regenerat ive 
stage, and t wo stages of aut io a mplifica­
t ion. Enough fo r t hree tubes. A short, 
te mpora ry a erial of from 40 to 60 feet 
will be a ll t hat is ordinarily requi red , 
either of t he indoor o r outdoor t y pe , 
a nd I have had good serv ice with a 30 
foot indoor aeria l run aro und the picture 
moulding of the r oo m . So fa r as possible, 
small or miniatu re parts arc used to 
economize space , a nd it is surprising how 
much apparatu s we ca n get int o a s ma ll 
cabinet when we make u p' our mind to 
concentrate our efforts to t his end . 

A special method of a yoiding oscilla­
tions by means of a reversed capacity 
feed-hack is applied to the radio fre­
quenc y tube, which has proved e ffective 
in all the cases experimen ted upon by 
the writer. The plate current is fed back 
in to the primary of the tuning coil 
through a very small variable condenser 
in such a way t hat it opposes the free 
oscillation tendency of the first tube. 
It is a simple application of the reversed 
feed-back syste m without the necessity 
of a tic kler coil. As the suppression of 
free oscillations is one of the most difficult 
propos it ions met with by the amateur 

\1ATE R IALS F OR " JUN IOR 
PORTAB LE" 

Cod. No .• ' 
Le"tc t!> Pes. Name Su e 

A - 3 'C" b:\t'tef'if' '1, IIlT.D. " .5 v o.: t . 
.Af4-r-2 Audio F reQueacy Traud ormer." 4- ] to 6·1 

r4 t io. 
D - .J un ' ba \.t .. ri e!l. 22.5 vnlt hloek", fhu flll si2e 

(1200 m . h. lo 
Cl -C2-2 Vrroie r van able cooderuu~f'8 . O.ooros m! 

)7 plato!. 
C3- J E\'1u::W 1. wg vnri&b le coodelUer. 

0 .00006 mI. 
"C 't--8mal1 biu.5 b a.tt er)". 

~=; : 2:Ntt: rubDee~~~( ~\~i/J~~~/-:llt;;,. 
F-Ct M l'ukcd h inliiDe hllS('s. 
OL- l OriJ le.'l.k ( a.d.iu~t:Lble or fh:ed >. 1.0 t o 2 .0 mel:-

obmo. 
J 1- 1 Biagle circuit. jack . 
K l-l F iz t:d coodeasrr . miCA irut. t y p "" 0 .00) enl. 
1\: 2-J Fi:u~d condcn.tc r, miea ins . t Yp e 0 .002 m i . 
1{ 3 - 1 Fixed eo ndellllo r 'lV itb lef\k luI::3 0 .00025 mr. 
K4-1 Fixed condense r mica iD" l y tle 0 .00025 mt. 
In · R3-2 A mperit r..s ror fUll , control (199. ".5 v otu). 
R2- J F il a m eo1. rb e()$ht. ve rDlN. 40 ohm tYPe. 
RFT .. l - 1 St:llld w ai r COre R. F. t rsG..Hform DChl tro­

d YnfO tYpe . 
RFT·2-1 B !l.k eUte tube, 2 1-4 " dinm . 3 " 100«. 
RFT-2-1-4 lb. s ilk covered mnGet wire No 20 

D.S.C_ 
8--.f SDl!lU br!\A.'I !!Ih elf or suppor t _0&113:1 . 
12' nus 'lrire. No. 1 -1. t~oned copper. 
} ' ~in corft IWWer. 
I ' Sf)1E:botti. 
25 .M iseeUa.oeou8 m.'\ebine sc re .. ,. 
U-2 Condenser di:lL<; ( If Bot with COD.) 3 '" D il1nl. 
8W--I B a.tt eTY cutou t ~~h. Stand aTd. 
TI-T2-T3-3 UV- 199 \lIbe,. 
\'- 3 " 199" t u he sockc t1ll. ab s orb . '>&:Ie. 
W--4 Coo denser Ani le:. f or boldina: coils 0 0 cood ensers. 
X ---8' Flc:cibl e fixture -cord lor h a ttan' cODDectio(1 s , 

No. 18. 
Y-I Special cabfoct (Comp letl"') , 
1 Phone plug. 
60' Aoouncia t ot' wire , w u.z eollon o r !\lo . 18 Bexib le 

fi xture n:ire for a.crin. l • 

in the construc tion of a reflex circuit, 
he will find this a most important point. 

Fig. 1A is a schematic d iagram of the 
" J unior Portahle," showing the three 
tubes, t he tra nsformers, an ti all con­
nec t ions. The tube (T O is the reflexed 
radio frequency a nd audio frequency 
tuhe ; tube (T 2) is the detec tor, and 
(T3) is t he s t ra ight a udio frequency 
a mplifier . All ra dio frequency stages 
are tuned b y var iable condensers so that 
the ma xi mum amplificat ion peak is 
a ttained , a nd a t this same time this is a 
\'aluab le aid to the selectiv it y of the .set. 
The second tun ing coil or rad io frequency 
transformer is of a special t y pe, as it 
con tains three coils which act respecti " e ly 
as the primary , secondary and tickler 
coils. Onl y two dia ls a rc required for 
the tuning operation proper, the regenera­
tion being controlled b y the detector 
rheosta t, a method that is entirely prac­
ticable with a vernier rheostat, and which 
greatly simplifies the construction and 
t uning. 

At RFTI we have the usual aperiodic 
tuning coil with the primary (P) and 
t he secondary (S ) which is tuned by the 
17 pla te (0.00035 mf) variable condenser 
(C 1) connected across the secondary 
in the conventional manner. A detail 
of this tunin g unit is shown in Fig. 1 B, 
which shows the p rincipal dimensions. 
There are 58 turns on the secondary 
and 12 turns on the primary coil (P), 
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with a separation between the t\ 0 coil~ 
of approximately 1-2 inch . The wire i~ 
No_ 26 D. S. C. magnet wire. 

Conde nser fo r S Uppressio n 
OSCILLATIONS in the radio fre-

quency circu it are suppressed by 
the very small variable condenser (C) 
connected between the primary coil 
(on the aerial side) and the plate of the 
first tube (Tl). This is a condenser 
such as the "Chclton Midget" or the 
"Amplex" neutralizing condenser, having 
a maximum capacity of from 0.000025 
to 0.00006 mL This is somewhat critical 
on most sets, hence the condenser (C3) 
is represented by a dial on the front of 
the panel. When properly adjusted 
the first stage can be cleared up quickly 
and easily by this simple adjustment. 

The output of the first tube passes 
through the primary (P) of the special 
transformer (RFT-2 ) which transfers 
the radio frequency curren t to the de­
tector tube (T2 ). This coil (P) is located 
about 1-1 inch from the end of the sec­
ondary coil (S) , and at the other end of 
(S) is the tickler coil (T ) provided for 
regeneration in the detector stage. All 
three coils are in fixed relation on the 
same tube , and the detec tor circuit is 
tuned to wa1.·elen gth by the variable 
condenser (C2) connected across the 
secondary coil (S) . The tickler (T) has 
a hout 25 turns, the secondary (S) has 
58 turns and the primary (P) is a 12 
t urn coil. The general details of this 
coil or transformer are sho\\'n by Fig. 
lC, hut it may he found necessary to 
give a few mOre or less turns on (T) until 
the proper regeneration is obtained with 
the ve rnier rheostat ( R2) turneci to the 
" half-on" position. 

l\'eed Accur a t e Rheostat 

As the current flowing through the 
coil (T ) is almost entirely dependent 
upon t he fila ment emission, and hence 
the rheostat adjustment, a very accurate 
rheostat will be required . A -10-ohm 
rheostat wi ll be found about right at 
this point for the proper control of rege n­
eration by the fila men t emission system. 
If t he tu be has to be turned up bright 
for the regenerative effect, increase the 
n umher of turns on (T) un til it starts 
to " flop ove r" with the rheostat tur ned 
about half wa y on . T he regulating 
resist ance for th e radio reflex: tube (T1) 
is an Amperite sho\\'n a t (R1), and a 
second Amperite is at (R3) for the auto­
matic control of the amplifier filaments. 
T he amplifie r tubes (Tl-T3) are nOt 
critical, but the detector tube (T2) is 
\'ery cri t ical so that a rheostat must be 
used instead of an Amperite at this point. 

The detector tube circui t is a con ven . 
tional feed -back circuit and has the usual 
grid condenser (K3) and grid leak (GL)' 
The grid leak is from 1 to 2 megohms. 
and the condenser (K3) is probably best 
at 0.00025 mL A bypass condenser 
(fixed) is placed at (K2) which is of assist ­
ance in reducing the R. F. resistance of 
the detector plate circuit . The value 
may range from 0.001 mf to 0.002 mf, 
depending upon conditions in the circuit. 
The circuit tuning condenser (C2) has 
a capacity of 0.00035 mL, so that (C 1) 
and (C2) will "log" well together. 

As is usual. the Otltpu t of the detector 
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tube is re!1exed back to the first tube 
(Tl) by means of the audio frequency 
transformer (AFT-I), the latter being 
in the grid return circuit of the first 
stage. This can be any make of trans­
former having a ratio varying from 4-1 
to 6-1, but as we wish to gain every 
inch possible, I have shown the miniature 
Premier Hegehog transformer in the 
picture diagrams. In some cases, a 
0.00025 mf fixed condenser (1-::4) im­
proves results when connected across 
the secondary coil of (AFT-I), and again, 
this seems to have but little effect. It 
seems to be a matter of experimen t with 
each individual set to determine whether 
(1-::4) should be used. Its effect is prin­
cipally on DX rather than on volume 
with local stations, so that we should try 
for distance in making this adj ustmen t 
rather than to experiment for volume 
alone. 

The output or the reflexed tube (T O 
now passes to the pri mary coil of the 
second audio transformer (AFT-2), and 
this latter transformer is a part of a 
straight audio stage that is not reflexed. 
Connections are made to (T3) in the usual 
standard manner, and the total output 
of all three tubes passes out through 
the output jack (J 1) to the phones or 
loud speaker. This is not a complicated 
circ1..lit to hook up, but if requires some 
readjustments as with any reflex circuit, 
particularly in regard to the values of 
the bypass condensers. 

For the smallest portable set, three 
4.5 volt " C " batteries are used for the 
filament current as at (AI-A2-A3), the 
cells being in parallel and connected 
to the circuit through the banery cutout 
switch marked (5\\-). 

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

Tn t he table on page .~8 is list('d all of 
thc ma terial required for building this 
set, e:lcll item in the list being preceded 
by a letter corresponding to the letters 
on the diagram. All of these parts are 
sta ndard and the majority are built 
by a number of radio concerns so that 
it will not be difficult to pick up all of the 
parts at your dealer's. The only special 
parts are the cabinet, which must be 
built to fit the job at hand, and the tun­
ing coils and RF transformer, which can 
easil y be wound up at home. A neutro­
former or tuning unit can be purchased 
for use in place of RFT-l, but RFT-2 
is specia l ani is not stocked. 

Outdoors or 
Indoors-Y ou 

Will Find All Your 
Radio Needs 
Satisfied In 

RADIO AGE 
Every Month. 

Another Blueprint 
Hookup In September 
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tiona ry plates of the variable condensers 
(C I-C2-C3) connect to the grids of th e 
t ubes t o prevent the bodr capacit y effect 
from being carried out to the fron t of the 
p:lnel t hrough the shafts of the condensers. 
The gr ids are at a high potential , and 
anything connectcd to thc grids is casily 
affected by the capacity of the hand and 
is det uned by this capacity effect. 

.-\11 of the batteries are carried in the 
bottom of the cabinet, very closely 
packed together to prevent movement, 
and connect ions are made with the cir­
cuit above through the flexible cords 
(X) . Connections are more certain and 
more easily made if "spade" type clips 
are soldered to the ends of these ·cords. 
Do not use solid wire for this purpose 
or simple cottOn covered wire, as such 
wire is likely to short-circuit. Flexible 
fixture wire has a rubber covering which 
is further protected by a cottOn braid, 
making a short circuit unlikely. 

The Aerial Wire 

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

o f the room, strung up temporarily from 
room to room, hung between trees or 
other supports. It is connected to the 
antenna post (A :-.l"T) with the other end 
left free and unconnected. For indoor 
sen ' ice about 60 feet of annunciator 
will be sufficient and no supporting in­
sulators will be needed, as the waxed 
cotton cover will be sufficient insulation 
when laid along the plaster of the walls 
or along wood surfaces. For outdoor 
work, or where it is likely to be damp, 
a wire with rubber insulation should be 
used, such as flexible fixture wire or 
lamp cord. Lamp cord is excellent {or 
this purpose, as it has a low R.- F. re­22.5 Volts for Detector 

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

PLATE or " B" battery connections up in "picture" form for the benefit of allo\\' winding up in a small coil. . 
are tapped according to the req uire- the novice who does not understand con- After cutting the batteries into circuit 

ments of the various stages. :\ voltage ventional or symbolic diagrams. Either by means of the battery switch (SW), 
of 22.5 volts generally proves best for Fig. 1 or Fig. 2 can be used in making the detector rheostat (R2) and the 
the detector circuit under all around the actual connections, for both show the equalizing condenser (C3) are adjusted 
conditions, although 45 volts may give same circuit and the parts are lettered until all whistling and howling stop. 
greater volume and selecth-ity on local with corresponding letters. There should be a slight hissing or frying 
stations. :\ pOtential of 45 volts is most Fig. 3 is a rear elevation of the set with noise which will indicate that the tubc5 
effecth'e on the radio frequency tubes the back panel removed and shows how are functioning, but the adjustments 
on distance, hence a 45 volt tap is indi- the parts are assembled, ready for wiring. should not be much above this point. 
cated for this stage. The audio stage The t hree tubes and sockets are mounted l\e xt, turn the wavelength adjustmen t 
requires 90 volts for the best performance, on the top of the shelf (E ) while the audio condensers (Cl ) and (C2) very slowl y 
and 67 volts gives nearly as good results transformers are hung underneath. This and a t about the same rate of speed un t il 
with one less block of " B" battery. The not only saves room but it also shortens a "station whistle" or voice is picked up. 
set can also be operated with ~45 volts On and simplifies the wiring. Of course, Juggle the condenser dials until the signl 
the audio stage, but with greatly diminish- machine screws must be used for this is at a maximum, and then manipubt e 
ed ,"olume on all stations. 1 do not assembly instea d of the more usual wood the detector rheosta t (R2) just un der 
recommend placing the full 90 volts on screws, as all p:lrts are fastened to bake- the point where it is about to break down 
the radio frequency stage, and never on lite. The shelf is at t ached to the panel into free oscilla tions and where the sig­
the detector stage, and after experiment- by means of the small brass angle brack- na l is at a maximum. \Vorking the 
ing extensively I find that the best all ets (5) which can be made at home or detector rheostat in connection wi t h the 
around results will be found with the purchased at almost any radio store. con::lender (CJ) will give the maximum 
plate battery connections as indicated. I wish to call your att ention to the volu me. 

Four small B batteries (90 volts total) fact that the two radio frequency trans- Remember that (C3) is for the purpose 
can be used for this set and will last most formers or tuning coils (RFT-l) and of checking oscillations in the radio 
of the season. The smallest I3 batteries (RFT -2) must be placed at right angles frequency circuit, and that this controls 
are the 450 milliampere-hour cells to one another, as shown, to prevent the radio frequency circuit in about the 
which measure 2 N wide, 3-3 ·8" long and coupling back between stages and to pre- S:lme way that the detector rheostat 
2-9-16" high. The next largest size take vent oscillations being set up by induc- controls the detector. Howling can be 
up very little more space and give much . tion. The coils are supported by brass checked by either (C3) or (R2) depending 
longer service. This is the 1200 milli- lug connections to the terminals of the upon whet her the t rouble is in the ra dio 
ampere-hour size which is 2-9-16' wide, va rb ble condensers so that their weight frequency or detector circuits. 
-l-1-6" long and 2-3-4" high. The latter is substantially supported. It should be The select ivity depends u pon the 
size are the more practicable, especially part icularly noted th:lt the stator or st a - (Tunt to page 58) 

Blueprints of the 3-Tube Port--:ble Reflex on Pages Following 
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Battery Problem Easily Handled 
(Contin ued f ram page 57) 

distance of the primary coil (P) from the 
seconda ry (5). The greater the distance 
t he looser will be the coupling and the 
greater the selectivity. This applies to 
bot h (RFT-l) and (RFT-2). Usually 
t he best spacing of the coils is as shown 
by Figs. 1 Band 1 C, but with some types 
of audio frequency transformers, this 
must be increased. The wavelength 
range is determined by the number of 
turns on the secondary coils (5), and as 
shown, will cover a range of from 200 
to 600 meters. 

Fig. 4 is a front e.evation of the panel, 
showing the dials and other controls. 
It is advisable to allow the cabinet to 
project beyond the panel in front for the 
protection of the dials, and to provide 
a door at this point, so that the set can 
be completely closed. 

Trouble Shooting 

WHEN the signals are weak and the 
selectivity seems poor, the trouble 

is usually due to coil reversal; that is, the 
"arious coils in the tuner or transformer 
do not bear the proper inductive relation 
to one another. If, for example, the pri m­
ary coil should be connected so that it 
produces a magnetic field that opposes 
the field of the secondary coil, then the 
output will be practically neutralized and 
there will be little reception. It is for this 
reason that I suggest that yo\! connect up 
all of the primary coils permanently when 
you wire the set, and make temporary 
connections to the secondary coils and 
tickler coil with magnet wire. 

After you connect up the set, you can 
tune in, and if results are not satisfactory 

at the first attempt, try reversing the 
connections to the secondary and tickler 
one at a time, until you get the best 
results. After the best point is found, 
you can complete the wiring by substitut­
ing soldered bus wire connections for the 
temporary wires. This may save you a 
lot of work and should be observed. 

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

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

50meti mes reception is improved by 
connecting a 0.001 mf fixed condenser 
acrOSS the ends of the jack (J 1), and some­
times this has no effect at all. It all 
depends upon the winding characteristics 
of the coils in your phones and speaker. 

In making battery connections, be 
sure that the positive pole of your "B" 
battery is connected into circuit at the 
point indicated in the drawings, that is, 

the positive of the " B" battery must 
always go to the plate directly, or to the 
plate through the tickler coil or trans­
former primary. If this polarity is not 
observed, the set will be absolutely dead 
without a hiss or grunt to be heard. 

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

In this article Mr. Rathbun has made 
up a set that is really portable. Hereto­
fore portability has been a word and not 
an accomplishment, for whatever was 
labelled portable was sure to tip. the 
scale around the hundred pound mark. 
But in this the weight is kept down, 
which alone should appeal to the camper 
or traveler. 

The future of the portable does not 
seem to be in doubt. The set \vill be 
improved more and more as time goes 
on, sO that e"entually it will be down to a 
small sized outfit that can be readily 
carried and which will at the same time 
perform nearly as good as one of the 
larger sets. 

Meet Your Broadcasting Favorites 
Face to Face! 

I 

in The .4What The Broadcasters Are Doing" Section of 

RADIO AGE 
Intimate, interesting sketches of the Radio Personalities of America are to be 
found in RADIO AGE every month- presented in an attractive and inter­
esting way. Fully illustrated with up-to-the-minute pictures. Get acquainted 

with your Radio Stars in 
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M ore V olume and R ange with 

A 5-Tube Radio F r equency Se t 
By JOHN B. RATHBUN 

SINCE the introduction of the five­
tube neutrodyne about two years 
ago, we have had an almost end­

less stream of five-tube radio frequency 
"dynes" which testify to the popularity 
of this sort of radio receiver. This 
neutrodyne was the first really high 
powered type introduced to the general 
public for broadcast reception. The 
fans to this time had been limited to the 
three-tube regenerative with the con­
ventional detector and two stages of 
audio frequency. The addition of the 
two stages of radio frequency to the 
detector in the neutrodyne not only 
increased the range enormously, but also 
very considerably added to the selectiv­
ity, and I belie ... e that the selective 
feature of the tuned radio frequency 
set had as much to do with its promotion 
as the increased range and the possi­
bility of coast-to-coast reception on the 
loud speaker. 

Untuned radio frequency reception 
with untuned ra dio frequency coupling 
units had proved somewhat of a fizzle , 
not only because the maximu m range 
and signal strength were not developed 
but also for the reaSOn that such re­
ceivers were hardly more sc1ectiye than 
the regenerative set of that period, and 
even two years ago the question of inter­
ference was becoming a serious proposi­
tion . By tuning the transformers be­
tween the radio frequency stages, we 
reach the amplification peak in each 
stage and also increase the losses at a 
number of points so that 'undesired 
stations could be eliminated \\-ith cer­
tainty, even through strong local inter­
ference. Using three tuning controls 
made long distance reception possible 
for the city dweller on every night in 
the week. 

The Typical 5-Tube Set 

USUALL Y the five-tube outfits con~ 
sisted of two stages of radio fre­

quency amplification, detector, and two 

A Receiver that Will 
Minimize Distortion 
stages of transformer coupled audio 
stages. There was seldom any attempt 
at regeneration in the detector tube 
circuit or any other means of amplifica­
tion outside of the simple amplifying 
powers of the tubes themselves. True, 
the first neutrodyne introduced by 
Prof. Hazeltine was of the reflex type, 
but strange to say, little interest was 
taken in the reflexed neutrodyne until 
a few months ago. Experimenters seemed 
content to stick to stra ight radio fre­
quency amplification without the assist­
ance of either regeneration or reflexed 

WHA T KIND OF A SET DO 
YOU WANT? 

The RADIO AGE ANNUAL 
for 1925 has a blueprint section 
in actual color, in which is 
contained every kind of hook­
up from one-tube simple sets 
to an efficient 8-tube super­
heterodyne. Whether you are 
contemplating building your 
first set or branching out into 
complicated "multi-tubers," 
you will find the ideal re­
ceiver for your needs in the 
32-page blueprint section of 
the ANNUAL FOR 1925. Every 
hookup a tried and true winner. 

Assure yourself of owning 
this wonder hookup book by 
sending one dollar now to 
RADIO AGE ANNUAL, before 
the first edition is exhausted. 
Hundreds of RADIO AGE fans 
have bought their copies and 
written us their praise. Get 
yours NOWI 

R . F. or audio amplification. In the most 
part they confined their inventiveness to 
contriving schemes for the elimination of 
oscillations in the radio freq uency stages. 

For a long time the suppression of 
oscillations in the radio freq uency stages 
was a problem to which many solutions 
ha,-e since been offered. \Ve have the 
well-known neutralizing system intro­
duced by Prof. Hazeltine, the reversed 
feed-back system, the potentiometel', 
and similar devices, and it is in this part 
of the circuit that most five tube radio 
frequency circuits differ from each other. 
I t would be almost impos~ible to say 
which of these systems has proved the 
most sensiti ve and efficient, for each 
type has its band of adherents who defy 
any of their opponents to show better 
reception or greater range. 

It has long been the belief of the 
writer that yery marked improvement 
could be made in the five tube radio 
frequency receivers by the introduction 
of regeneration in the detector circuit 
or by reflexing certain of the stages so 
that some of the tubes could be made to 
perform dual duty. Shortly after the 
introduction of the neutrodyne, I made 
se .... eral experiments in obtaining re­
generation in the detector circuit by 
means of a variometer or tuned im­
pedance in the plate circuit, but while 
this increased the range and signal 
strength considerably, it did not meet 
favor for the reason that it introduced 
a fourth control, and a rather critical 
sensitive control at that. Further, 
regeneration was not always dependable 
with neutral ized grids, and as neu­
tralization held the floor at that time to 
the exclusion of e\'ery ot her idea. the 
matter was dropped for the time being. 

Rheostats Cause Trouble 

To ELIMINATE the fourth regen­
erative control . I next tried several 

( Ttlm to page 64) 

Blueprints of the Five-Tube Radio Frequency Receiver on Pages Following. 
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illustrated profusely with accurate isometric a nd c ircuit diagrams . 

So-Let Our Hookups Be Your Guide 
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Res'ults with a Reflexed Detector 
(Collt-illued fr om p age 63) 

regenerat iv e stunts in the detector cir­
cuit such as the fixed tickler used in the 
'A' izard receiver, and the Ultra-audion 
single control method, both of which 
gave strong regeneration and sensi­
tiVIty but which made the rheostat 
controls critical and difficult to manage. 
\\,ith such circuits, control of the regen­
eration is had entirely by the rheostatic 
or filament emission method, and a 
vernier rheostat is ahsolutely essential 
for the proper adjustment. Unless it 
was brought just below the oscillating 
point, the circuit would break out into 
violent free oscillation with accom­
panying howls and shrieks. While this 
gave wonderful results in the hands of 
an experienced operator, it certainly 
was not a cirtuit to install in the home 
or for the everyday broadcast listener. 

It seemed for a while that the only 
resort was to reflex the detector circui t 
and this is what I finally accomplished 
after a number of experiments. The 
reflexing of the so-called detector stage 
or third tube both increased the volume 
and improved the quality of the recep­
tion, and from many standpoints was 
an advance over the regenerative prin­
ciple or the totally reflexed method by 
which all of the tubes were reflexed. 
Refiexing the third tube alone gave us 
approxi mately three stages of radio 
frequency amplification with the same 
numher of tuhe!: ordinarily u!:ed to obtain 
two stages, and in addition it added 
about 0.8 of an audio stage. Further 
audi~ amIllification was then obtained 
by two stages of resistance coupled 
audio, which gave the total audio volume 
without the distortion usually intro­
duced by iron core radio frequency 
transformers. 

Summing up the matter, we obtain 
practically three stages of radio fre­
quency ampl i ficat ion and the equivalent 
of two audio frequency transformer 
coupled stages by five tu bes, and with­
out distortion or "razzing" even when 
the tubes are being pushed to the limit. 
The audio stages consist of one trans­
former coupled stage and two resistance 
coupled stages, which give us a volume 
slightly better than two transformer 
stages. A crystal detector performs the 
rectification without introducing the 
tube noises that ordinarily affect the 
output. In short, it is just like adding 
two stages of radio amplification to a 
single reflex circuit and then increasing 
the volume by the further application 
of two resistance coupled stages. 

The Cn-cuit Layout 

I N FIG. 1 we have the layout shown 
by a schematic diagram and in Fig. 

2 the same circuit is given in "picture" 
for m, which not only shows the wiring 
in simplified form, but also suggests 
the arrangement of the a pparatus behind 
the panel. Fig. 3 is the front elevation 
of the panel with the control dials and 
knobs located. 

l.ooking at Fig. 1 or F ig . 2 we see t he 

usual first two radio frequency tubes 
(TO and (T2), and the three ra dio 
frequency coils or transformers, (RFT-O, 
(RFT-2) and (RFT-3) connected up in 
the usual way of radio frequency trans­
formers. The transformers are tuned 
by the 17 plate (0.00035 me) variable 
condensers (Cl), (C2) and (C3) COn­
nected aCrOss the secondary coils of the 
transformers. There is little to say 
about the transformers except that they 
are of the con ventional type used in 

BILL OF MATERIALS 
FOR THE SET 

MARK NO. OF 
(LETTER) PIECES NAME OF ITEMS SIZE 
A ••••••.• , 1 filament HAn BaUerY, Stor­

age tyolt . . .. . . _ .. 6 Volt. 
AT . . •• . • . I Audio Frrquency Tr.na­

former .. ..... . . . 6-1 Ratio 
B . .... .. . 2.5 Volt Block. 01 HB " 

Battery ...... ' .. L.rge . 
CI-C2-C3 . J Variable Condenaen 

Co . ..... . 
·CLI-CU. 
JI .. . 
J2 . "I . . K2 .... . 
KJ .... . 

-K4 . •• ... . 
-K5 . .. .... 
K6 . • • . • 
K7 . . ... . . 

'NI-N2 . 

. . 0.00035 tnf (17 Pit .) 
1 Fi .. C'd en' .tal D~te<"tor 
2 Crid ~ak • . ... , 1-2 M~gohml 
1 Two circ.iut Jack ..... Standard 
1 Single Circuit Jack .. Standard 
1 Flx~ Mica Condenler 0.006 MI. 
1 Fixed Mica Condenaer 0.002 MI. 
1 Fixed Mica Cond~naer 0.002 ME. 
1 F ixed Mia Cond~n.er- 0.006 Mr. 
1 F,x~ Mica Conden.er 0.006 ME. 
1 Fixed Mica Cond~n.er 0.002 MI. 
1 Fh,ed. Mica Cond~n.er 0.500 ME. 
2 R~.i.tor-. Or- Coupling­

po . 
Re.iltancea .... 50,000 Ohm. 

. • 1 Potentiometer-
. .... 400 ohm I, or 200 oh m. 

RI-R2 • • 2 Rheo.tat. lor filament 
Control . .. " 6 Ohm. 

RFT-I-2-3 . 3 Radio FrequencY Tranl­
formen, (Tuned) . Standard 

RFX. • • .. 1 U ntuned R.dio Frequenc.y 

sw .. . .. . . 
S . .... . 
TI _2_J_4_5 
VM . .. . .. . 

Tranaformer . 200-600 m~ten 
1 B.tterY Switch . .. .. . Stand.rd 
5 Tube SOe)c;eU ...... . Standard 
5 201A Amplifier Tube. Standard 
1 Datl~r, Vultmd~r (Flu.1t 

'V .. . " 1 Pa~r.J. .. . .... 8, .t7"xJ:Nxr~J:! 
Markado.. 6 Blndinw Po.t. . . ... Standard 
X .. • ••• . . 1 Terminal Strip (ba ke_ 

lite ) ... . .. • ... 1#.7".3_16-
Y . • .. , • • . 1 Bottom Board ( 'Vood) . .. . 

,. ,. ,. . . • .. 6 1-2" x25'11[ 1-2" 
Z.. . . .... . 1 Radi.o Cabinet . . ... .7". 26 '1 

30' Tinned Copper Squaro Bu. 
'Vire ..... . . . ... No.1. 

6' Spaa-hett i ... . , , .. , Standard 
50 SOld~r Lu &,. . . .. Standard 

D .. _ _ .. 3 Diah and Knob •• " Diameter 
NOTEI Item. marked ( - ) can be lub.tituted 

for by complate re.iltanc.~ coupling un.tl. 

standard radio frequency circuits, and 
that it is far more desirable to purchase 
these parts than to attempt making 
them at home. 

The three tubes (Tl-T2-T3) are con­
trolled by the six ohm rheostat (Rl) 
while the two audio frequency amp[i. 

.fying tubes (T4) a nd (T5) are regulated 
by the six ohm rheostat (R2) . In giving 
the resistance of these rheostats , I am 
assuming that 201A tubes are used, 
because they give better results than the 
dry cell type. If 199 tubes .are used, 
then the resistance of the rheostats 
must be higher, say 15' or 20 ohms. 
\\Tith five tubes, dry cell operation is 
not recom mended, for in the end it will 
be fa r more expensive to replace dry 
cells than to purchase a storage battery 
and recharge it from time to time. Dry 
cell tubes do not give ,the amplification 
of the storage battery 20tA type. 

G rid potentials are regulated by the 
potentiomete r (P9) . While there are 
certain objections which can be leve[ed 
at this type of control , yet it is the better 
method for the beginner, especially 
when it is not known what maKe or type 

of apparatus he intends to use. A 400 
ohm potentiometer is the best, but Ii 200 
ohm can also be used, and to reduce the 
radio frequency resistance in the grid 
return line, a fixed bypass condenser 
(K1) of 0.0006 mf capacity is COn­
nected between the slider and the nega­
tive " A" post of the potentiometer 
resistance coil. The impedance of a wire 
wound potentiometer is considerable, 
and unless the bypass condenser IS 

installed, the tuning will be upset at 
every adjustment of (PO). 

Reflexed Third Tube 

TUBE (T3) is the tube ordinarily 
used as the detector tube, but in this 

case it is the tube of a special retfex 
circuit, acting both as a radio and audio 
amplifier at One time. In fact, there is 
no detector tube in the circuit since the 
major part of the rectification is per­
formed by the crystal detector (CD). 
Transformer (RFT-3) COnnects the radio 
stages to the reflex stage and the reflex 
is tuned by the third variable condenser 
(C3). Note that all of the radio fre­
quency and audio frequency trans­
formers are marked according to the 
connection posts as at (P), (+ B), (G) 
and -F), to correspond with the mark­
ings on the actual coils. 

At (RFX) is an untuned radio fre­
quency transforme r used for coupling 
the plate circuit of (T3) with the crystal. 
detector and the audio transformer 
(AT). The latter is of the usual iron 
core type, bypassed On both the primary 
and secondary sides by the fixed bypass 
condensers (1\:2) and (K3). Ordinarily 
the capacity of these condensers is 
0.0015 mf to 0.002 mf, but much depends 
upon the type of audio transformer 
used. In some cases it will be found 
advisable to omit (K3) altogether when 
there is much distributed capacity in 
the primary ,\" inding. 

On carefully examining the circuit 
of tube (T3) you will see that it is a 
simple single tube reflex circuit giving 
the equivalent of one stage of radio 
and one stage of audio amplification, 
so that up to and inc1udin~ (T3) we 
have three radio and one audio stage on 
three tubes. This a lone will give good 
results, but for the proper loud speaker 
volume under all ordinary conditions, 
it was considered advisable to add the 
two resistance coupled stages as shown 
by tubes (T4) and (T5). . 

By plugging in at jack (J1) we obtain 
the output of three radio and one audiO 
stage. By plugging in at the jack (J2) 
we obtain three radio and about 2.6 
audio stages. 

A typical resistance audio coupling 
is made for the tubes (T4) and (T5) . 
The fixed condensers (K4) and (K5) 
of 0.006 mf capacity are the coupling 
devices in the grid lines, while the re­
sistors (Nt) and (N2) are non-inductive 
resistances of from 48,000 to 50,000 
ohms. Both of the resistors are con­
nected between the positive " B" (+B) 
and the plate (P) of the tube, and it is 
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Tubes Do Dual Duty 
the difference of potential established 
across these resistors that causes the 
amplification. The grid leaks (GL1) 
and (GL2) are of one megohm to two 
megoh ms capacity and are connected 
between the grids and (-A) just as 
with any grid leak. Such resistors 
introduce no distortion into the circuit, 
and when worked in co nnection with 
one transformer coupled stage as at 
(AT), we obtain both volume and purity 
of tone. The ratio of (AT) should be 
from ~ to ~ but no higher. 

The resistors (N 1-N2) can be obtained 
from a number of RADIO AGE adver­
tisers, either as separate units or as 
assembled units containing the fixed 
condensers, resistor and leaks all in 
one compact mounting. 

Fig. IA at the bottom of the circuit 
drawing shows the method of connecting 
up the resistance coupling units in com­
pact form when the resistors and leaks 
and condensers are purchased separately 
and assembled by the builder of the set. 
Spri!lg clips can be obtained for mounting 
the resistors and grids just as tubular 
grid leaks are mounted 

Bypass condensers such as (K6) of 
0.002 mf capacity and (K7) of 0.5 mf 
capacity are frequently of ad"antage 
in reducing the resistance offered to the 
radio frequency current by the " B" 
battery and the impedance of the output 
circuit, particularly after the "B" bat­
teries beco me old and dried out. In 
sOme cases and using certain materials 
in the circuit, these bypasses work a 
great improvement, while under other 
conditions their effect is unnoticeable. 
However, the set will perform better 
and more consi~tently throughout the 
life of the "B" batteries when the by­
passes are used than when they are not 
installed. 

Materials Used 

ALMOST any of the standard materials 
advertised in RADIO AGE can 

be used for this circuit, and as it is against 
our policy to recommend One make of 
apparatus over another, we cannot 
specify any particular make in these 
specifications. The only effect that will 
be caused by changing parts will be on 
the values of the bypass condensers, 
and this is always more or less of an 
experiment in any case. However, the 
bypasses are quickly and cheaply shifted 
about, and this should prove no objection 
to the user. Experience will show that 
it is very seldom that anyone "alue 
of bypass will apply to all conditions in 
any circuit. 

In the accompanying list I have given 
the numb~r of parts needed and their 
size, all items being given a letter cor­
responding to the lettering on the draw­
ings so that their location can be quickly 
identified. 

Assembly of Set 

T HIS- receiver will assemble easily on 
- a 7 ux26" panel, and by a little crowd-

ing can be put On a 7 "x2-l" bakelite 
or hard rubber panel. The inside dimen­
sion of the cabinet (depth) should be 
at least seven inches to accc,mmodate 
the apparatus. Care should be taken 
not to crowd the radio frequency trans­
formers -RFT -1-213 too close together 
and the tubes should be - well oustide 
the magnetic field of the transformers 
to prevent back coupling between the 
stages. The panel thickness should· be 
at least 3-16 inch so that it will not be 
necessary to cut down screws or shorten 
the shafts. 

In arranging the reflexed part of the 
circuit, see that the untuned transformer 
lRFX) is placed as close to the tube 
(T3) as possible, so that the line from the 
post (G ) on the transformer to the (G) 
post on the socket is very short. This 
is important. Again, keep (RFX) well 
away from (RFT-3) and the audio trans­
former (AT). If these parts are so close 

Are You Going to Take 
a Radio Set with 

You on your 
Vacation This Year? 

Watch this and 
future issues of 
RADIO AGE 

for the latest in 
Portable Receiving Sets 

and Accessories. 

that they are coupled by the magnetic 
flux, there will be trouble. The crystal 
detector, which is of the fixed or semi­
fixed type, can be placed in such a posi­
tion that it does not complicate the 
wiring, say near the rear edge of the 
bottom board. It is not ad"isable to 
put ~he crystal detector on the panel, 
as it is likely to be knocked out of ad­
justment every ti me we handle the dials. 

The coupling resistances for the audio 
stages are small and easily disposed of 
in the arran-gement, and as shown in 
Fig. 2 these audio coupling units are 
placed quite close to the two audio­
tubes (T4~ and (T5). All of the arrange­
ment should be made with an eye to 
simple wiring and simple connections. 
You will not go far wrong if you follow 
the diagrams in every detail. 

A "oltmeter (\'1\1) is very useful in 
a five tube set for keeping the potential 
constant across the filaments as advised 
by the makers of the tubes. As shown 
in the diagrams, the voltmeter registers 
the potential across the filaments of the 
radio frequency and reflex tubes, as 
these tubes are the most critical of the 
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series and require the most accu ra te 
adjustment for the filament con trol. 
Cutting the large hole for the body of the 
voltmeter is a problem for the home 
mechanic unless he has some form of 
" fl y-cutter" for the job. However, this 
can be cut by any machine shop or 
radio store. 

Unless the transformers (RFT) are 
marked at the connection post by the 
makers, the builder often has trouble 
from "bucking" or opposed coils. If 
you do not think that you are getting 
the proper volume or the distance, try 
the effect of reversing the connections 
to the primary of these coils, one by 
one. In fact, it is best to connect up the 
transformers temporarily with small 
insulated wire until you are certain that 
the polarities of the transformers are 
correct. 

All crystals do not work equally well 
when reflexed, and for this reason it is 
best to get some sort of a crystal detector 
in which the crystals can be easily 
changed. With a small stock of crystals, 
say five or six, experiment until you find 
the best crystal. Crystals do not cost 
much and they may be the reason your 
circuit is not functioning as it should. 
After the crystal detector is once ad­
j usted, and put in an out-of-the-way 
place where it is not likely to be dis­
turbed, it will require very little attention. 

Use Care in Building 

I AM sure that if you construct this 
receiver with care and use judgment 

in the operation of it, you will get ex­
ceptionally fine results. Its freedom from 
distortion and extreme sensitiveness are 
remarkable. Stations from both coasts 
have been heard repeatedly on the loud 
speaker from my laboratory here in 
Chicago. 

As I stated before , Professor Hazel­
tine's original neutrodyne was of the re­
flexed type, but for some reason little 
interest was taken in it. Why this should 
be is hard to explain. I suppose the rea­
SOn is that most fans were a little bit 
afraid of the reflex circuits. We really 
have no reason to fear them, as they are 
quite simple. It just requires a little 
patience to get them to operate correctly. 

::'>.10st of the trouble experienced seems 
to be in getting fixed and by-pass con­
densers of the nght capacity. However, 
these are cheap and if the builder will 
supply himself with a selection of these, 
he can change the capacities of each in 
the dilTerent parts of tne circuit until the 
best results are obtained. 

One of the probable reasons for the 
clear tone of this receivl'r is the resistance 
coupled method of amplifying after the 
detector. To those who have not tried 
this system of increasing the signal 
stre~gth to loud speaker volume, this 
system will be a revelation. All distortion 
and transformer noises will be elimin ated. 
If you are undecided as to whether c r not 
you shall use resistance coupling, m y 
advice to YOIl is to try it by all meam. 
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The 6-Tube " "Porta tron ' , 
By JOHN B. RATHBUN 

C0:\IPACT portable radio receivers, 
having sufficient power to operate Controls are Simple 
on either loop or flat top aerial, are 

desirable for home use as well as for and Operation Quiet 
camping and motoring trips. Provided 
with self-contained batteries, such outfits 
can be easily moved about from room to 
room in the house or can be carried to the 
home of a friend to provide music for a 
dance or for other similar occasions. The 
portable has a much wider field of appli­
cation than the conventional, cumber­
some cabinet with external batteries, and 
should be seriously considered by those 
who desire a receiver of the all-round type. 

For the sake of simplicity, such an 
outfit should be of the single control type, 
or should not have more than two controls 
at the most. It should have at least two 
radio frequency stages for distance and 
for operation on a loop aerial, and at 
least two audio frequency stages for loud 
speaker operation. With transformer 
coupling this means at least five tubes, 
if the tubes are not reflexed, and we must 
therefore carefully consider the methods 
of coupling the stages to conserve space 
and to minimize the number of controls. 

Dry batteries must be used for the fila­
ment " A" battery, and the type of tube 
must be such that not more than three 
or four ~o. 6 dry cells will be required. 
This, of course, suggests the "199" tube, 
which is ideal for a portable rig because of 
its low filament current consumption.and 
small size. Five "199" tubes will take 
5 x 0.06 =0.30 ampere which is not pro­
hibitive for dry cell service, and the cells 
will last for a considerable length of time 
on such work. Six tubes will take : 6xO.06 
=0.36 ampere which is within reason . 

Transformer coupling between either 
the radio frequency or audio frequency 
stages takes up considerable room. If 
the R. F . transformers are of the "tuned" 
type then they must be spaced well apart 
to prevent coupling back between stages, 

and this system must therefore be dis­
carded right at this point, both for the 
reason that it takes up much room, and 
also for the reason that a separate dial 
con trol will be req uired for each radio 
stage (and for the tuner unit in addition) 
which will bring the total number of 
controls up to three or more. This is out 
of the question in a portable outfit; hence 
we must look farther for a means of radio 
frequency stage coupling. We should 
have only a single selective control for the 
tuner unit, and no varioable controls after 
the first stage that are repre!iented by 
dials or knobs on the front of the panel. 

Resistance Couplin~ 
Resistance coupling for the radio 

frequency and audio frequency coup-

THE RECEIVER FOR 
YOUR NEEDS 

This Summer's tendency will be 
for simplified radio receivers, with 
compact parts and ease of operat­
tion and control. A radiol set 
without these characteristics can­
not be called up-to-date. 

THE RADIO AGE ANNUAL for 
1925 contains several of these won­
der hookups that are easy to build, 
easy to operate and pleasant to 
hear. Thelatest in portable sets as 
well as the larg~r models are all in 
this new ANNUAL, which is yours 
for $1. Send your remittance now 
if you want to have this radio 
handbook with you on your vaca­
tion this year as an ever-ready 
radio guide. 

$1 while they last. 

ling requires no separate interstage con­
trols, but unfortunately, resistance coup­
ling in the radio frequency stages is only 
efficient on long wavelengths, say on 
wavelengths above 1,000 meters. This 
resistance coupling method will be fine 
for the audio stages, and is just what will 
be used for the output, but we will have 
to guess again in regard to the coupling 
on the R. F. end of the hookup. The 
untuned or fixed radio frequency trans­
former at once suggests itself, but for this 
time it must be rejected because of the 
space occupied and for the reason that 
such transform"ers are likely to "back­
couple" between stages if crowded to 
gether as closely as we intend to crowd the 
stages of this outfit. 

THERE is only one other coupling pos-
sible on the R. F. end, and that is 

by means of inductances of the "choke 
coil" order, which are connected into cir­
cuit just like the resistance units of a 
resistance coupled stages. One end of 
the choke coil is connected to the plate of 
the tube, while the other end goes to the 
(+B). The connection between the 
first tube plate and the grid of the follow­
ing tube is made through a fixed condenser 
just as in the case of the resistance 
coupling scheme. The choke <1oils must 
have a very much higher inductance than 
commonly used with radio frequency 
tuning units. They should consist of 
several thousand turns of very line wire. 
The seeon dary coil of an audio freq uency 
transformer will be just about right for 
this purpose when standard 100 Milli­
henry chokes cannot be obtainep. The 
inductive value must be sufficient to choke 
back the high frequency plate current so 
that it will not shoh circuit back through 
the "B" battery connections, and at the 
same time the coil resistance should not 
be sufficient to interfere with the supply 

Blueprints of the Six-Tube "Portatron" on Pages Following 
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of continuous " B" battery current to the 
plate of the tu be. The choke coil permits 
the "B" battery current to pass to the 
plate, but chokes back the R. F. current. 

Radio Frequency Amplification 

'THE application of the choke system 
to the first three tubes will be seen 

in Fig. 1 and Fig. 2, where Fig. 1 is a 
schematic diagram using symbols, and 
Fig. 2 is a picture wiring diagram. The 
first \vill be of more service to the experi­
enced builder in "doping out" the circuit, 
while the latter will show the novice how 
the wiring connections are actually made 
to the parts. Fig. 3 is a front elevation 
of the panel and cabinet, while Fig. 4 is a 
rear elevation showing the parts assem­
bled at the rear of the panel. Fig. 3A is 
a sectional view as seen from one side of 
the assemblage. 

Taking Figs. 1-2, we see that an aperi­
odic type coupler is used at (L1-L2) 
whi~h is tuned by vernier variable con­
denser (Cl) connected across the second­
ary coil (L2) of the coupler. This can be 
a home-made coupler such as has been 
described many times in these columns; 
it can be a standard neutrodyne trans­
former or else a standard adjustable 
aperiodic tuner. In any event, the 
primary coil, (L1) is untuned. When the 
usual flat top aerial is used, the aerial 
lead-in wire is connected to (ANT) and 
the ground wire at (GN D), a system whch 
gives the greatest range and signal 
strength. By connecting the ends of a 
loop aerial at (XI) and (GND), and then 
opening the grid switch (T), we can oper­
ate on the loop aerial. The tap switch 
(T) cuts out the secondary coil (L2) 
which is necessary on loop reception. 
Coil (L3) suppresses oscilations. 

When operating on the flat top aerial, 
or a type similar to the usual outdoor 
aerial, the coupling between the primary 
(L1) and the secondary (L2) must be very 
"loose;" that is, there must be a consider­
able space between the two coils. For this 
reason, it is best to adopt a ready-made 
coupler in which the coupling gap can be 
easily adjusted until the proper degree is 
found by experiment. We have only one 
control, and to obtain the proper selec­
tivity in local jams we must have the 
proper "looseness" between the coils. The 
home-made coil generally contains from 
12 to 15 turns of No. 26 D. S. C. wire on 
the primary (L1), and from 55 to 60 turns 
on the secondary coil (L2), using the same 
size wire. The distance between the two 
coils, or the coupling, may be from ~ to 
~ inch or even greater. 

By using a 4.5 volt three cell "C" bat­
tery at (C), we usually get greater sensi­
tivity and signal strength, and the battery 
also reduces the tendency towards free 
oscillations in the circuit. However, the 
"C" battery can be omitted in many 
cases without serious loss. The switch 
(T) can be the usual form of tap switch 
with one active contact point, and one 
dead contact. 

The first radio frequency tube (Tl), 
which follows the tuning inductance, is 
provided with the choke coil (CC) con­
nected to the plate at one end and to the 
(+B) line at the other, so that from 90 
to 135 volts of "B" battery will be main-

tained on the plate. The plate of tube 
(Tl) is coupled to the grid of the second 
R. F. tube (T2) through the fixed coup­
ling condenser (K1) which is ordinarily 
of 0.002 mr. capacity. This condenser 
prevents the application of the plate 
voltage to the grid of (T2) and thus pre­
vents the high "B" voltage from paralyz­
ing this tube. The choke coil (CC) can 
be the secondary winding of an audio 
transformer, and as will be seen, prevents 
the R . F . plate output from short circuit-

For those who want greater 
distance, Mr. Rathbun has de­
signed the six tube portable, 
but with resistance coupled 
audio amplification shown in­
stead of the transformer method 
of coupling. 

The change lies with the 
builder. A great deal of space 
may be saved by the use of 
resistance coupling and at the 
same time it delivers good 
quality. 

ing through the "B" battery. It allows 
the " B" battery to go to the plate of the 
first tube, however, but stops the high 
frequency current from backing out. 
This requires no control. 

Filament Controls 

ALL of the amplifying tubes, five in 
number, are provided with auto­

matic filament controls which maintain 
the amplifying tube current at the proper 
intensity without rheostats or other 
manual controls. This is a decided step 
toward simplicity and compactness, and 
prolongs the life of the tubes by holding the 
filaments constantly at the proper temper­
ature. A manual rheostat (R) of the 
usual form must be provided for the 
detector tube (T3) as this has a rather 
critical filament adjustment that cannot 
be automically controlled. The rheostat 
(R) is represented on the front of the panel 
by a knob as shown by Fig. 3, and is the 
only control outside of the condenser dial 
(C1). A switch (SW) must be pro\'ided for 
shutting off the filament current when the 
set is not in use . It is no longer possible to 
turn off the amplifying tu bes indepen­
dently as when the usual form of rheostat 
is used. This can be an ordinary battery 
switch of the type to be found at any 
radio store. 

A second choke coil (CC) is shown con­
nected to the plate circuit of the second 
radio tube (T2), and as this is exactly 
similar to the first, there will be no further 
comment. The output of tube (T2) leads 
to the detector tube through the 0.00025 
mr. grid condenser (K2). It should be 
noted that a one megohm grid leak (V), 
shown dotted on the grid of tube (T2), 
will often prove of advantage. It should at 
least be tried out in the position indicated 
by the dotted lines before completing the 
set, for it sometimes stabilizes the first 

tu bes and increases their effecth;eness. 
At tube (T3) we have the detector tube 

which is connected into circuit by the 
0.00025 mr. fixed grid condenser (K2), and 
theonemegohmgridleak(GLl}. Aswith 
all the other tubes, this is a "199" tube, 
but to prevent critical rheostat adjust­
ments the plate is supplied with 45 volts 
by an intermediate tap at the " B" bat ­
tery. From the detector tube on, all of the 
stages are resistance coupled by the 
50,000 ohm resistances ( 1\11-:\12-1\13) and 
the grid leaks (GL2-GL3-GL4). The 
hand controlled rheostat is shown at (R) 
by which the detector filament can be 
controlled accurately for any conditions. 
For use with "199" tubes, the resistance 
of (R) should be from 30 to 40 ohms, the 
former for dry cell operation and the 
latter for use with storage cells. 

Resistance Coupled Audio 

A LL of the three audio frequency tubes 
(T4-T5-T6) are supplied with the 

full " B" battery voltage through the 
fixed resistances (1\11-:'12-1\13) which have 
a resistance of 50,000 ohms. The plates 
and grids of the tubes are connected by 
means of the fixed condensers (K3-K4-
K5 ) of 0.005 mr. capacity. This value 
is not critical, and 0.006 mr. fixed con­
densers can also be used if this is the only 
capacity to be found in stock at your 
radio store. They must be of the mica 
dielectric type, or conde nsers in which the 
plates are separated by thin sheets of 
mica insulation. 

The grid leaks (GU, GU, GL4) 
of the audio tubes "taper" toward the 
rear; that is, the last tube has a higher 
leak resistance than that of the first 
audio amplifying tube. (GL2) = 1.0 
megohm, (GL3) =5.00 megohm, and 
(<:;L4) =25.00 megohm. This arrange­
ment gives a stronger bias to the grids 
on the tubes which ' are most heavily 
loaded, and therefore results in a better 
distribution of amplification through the 
three stages. The OUtput of the sixth 
tube (T6) leads to the output jack (J1). 

A full 90 volts must be maintained on 
the plates of all amplifier tubes, and where 
possible, this should be increased to 112.5 
volts as the choke and resistance coupling 
demands a higher voltage than the straight 
transformer coupling ordinarily used. 
Two vertical t y pe 45 v<.lt blocks will 
take up the minimum amount of space 
in the cabinet when the batteries are 
carried in the cabinet, but a third small 
22.5 .... olt block will greatly improve the 
performance by raising the voltage to 
112.5 volts. The great trouble with a 
portable set is to get the batteries into 
place without monopolizing all of the 
cabinet space. When the set is built for 
ordinary stationary ser .... ice , then we can 
use three 45 volt blocks of "B" battery, 
gi\'ing 135 volts, and will thus obtain 
the maximum output of the tubes. The 
sma ll size " B" batteries must be used 
for the portable set. 

Filament or "A" batteries are to be 
No.6 cells and are connected up in series 
to give a total of 4.5 volts across the 
rheostat. \Vhen possible , these should 
be square batteries so that the maximum 
amount of battery materi~l can be put 
into a minimum of space. The dema nd 
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of the six tubes is slightly greater than 
that ordinarily recommen ded for con­
t in uous service (0.36 ampere) , but 
with careful handling they can be made 
to last for a long time before replacement 
becomes necessary. 

Reason for Six Tubes 

1' HE finish of the cabinet depends 
upon the taste and ingenuity of the 

builder. It can be polished with wax or 
varnished in natural wood finish, or 
it can be cO"ered with leatherette or 
similar black grained covenng material. 
If leatherette is used, then all of the 
corners must be well rounded off 50 that 
the material will not get loose or buckle 
along the edges. The fron t face of the 
battery com part men t door comes flush 
with the face of the cabinet and 
panel door; hcnce this part is given the 
same finish as the outside of the cabinet . 
Rubber pads or feet (i ) prevent the set 

BILL OF MATERIALS USED 

WITH transformer coupling on both 
radio frequency and audio frequency 

stages, a five tube set is commonly built 
with two radio stages, detector, and two 
audio stages. With choke coils in the 
radio stages and resistance coupling in 
the audio stages, the amplifying power 
of the tubes is some what reduced so 
that One more tube will be required to 
give the same results. However, this is 
1110re than compensated for by the sim- Bi~!s~e '~~w~~t..ilU:r:; iJt:~~ea~~~Tdf;;r~~l~tb;,!~':,d r~~:~ 
plicity of the controls and the clear ~\~~~:': ~~d"l;n:~.o drawing. 00 tbat thoir relation 
toned, noiseless operation of the set. PORTABLE RECEIVER MATERIAlS 
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when built of 5-16 inch stock. The 
bakelite panels should not be less than 
3-16 inch and this al~ covers the shelves 
which should be of the same material 
as the panels; that is, hard rubber, bake­
lite or formica. The shelves carry the 
wiring and many of the current carrying 
parts so that their insulating value should 
be fully equal to that of the panels. 

We cannot go further in to the details 
of the cabinet construction, but the COn­
struction will be clearly seen by those 
who are competent to undertake work 
o f this sort, and if one is not sure of being 
able to build this cabinet, the drawings 
are amply dimensioned for a practical 
cabinet maker . If you give the job to 
a cabinet maker, I suggest that you also 
give him the panels and shelves 50 .that 
he can get a good fit betwen the edges 
of the panel and the rabbet of the cabinet. 

It has a far better tone than with the "A"-3 Filament "A" Dry Batteries. 1.5 volt. No.6. 
usual arrangements and can be handled ~~C21.~.~1l1~~::I~~~i~~::.\?;'l~~Q~:~~·. 45 Volt Arrangement of Apparatus 
by the rawest novice in radio. "C"-l "C" Bi ... Hotter". Tbree cell. omall. 4.5 vol.. FIG. 4 shows the arrange ment o· f tile 

Cl- l \' ernier V .. d "Lle CondeDller (23 plate). 0.0005 mf 
Fig. 3, showing the front elevation of ro:;'<;-~.c~~~~i1~~i.~ry CbOko coil>. or audio trnWl- apparatus as seen from the rear of the 

the panel and cabinet, gives a good idea 0- 1 Sllod ... cabi net. a •• pcciued in elrawi"". panel. The six tube sockets (U) are 
&--1 Spe("i aJ. P a nel, 5.5 II Pcci6ed in drawjnc~. :l/IS-incb d 

of the general arrangement of the Bakelite. place in groups of three On the two 
receiver when designed as a portable set. in';-~;;;;~1i!:5~6~~""'" IP.ciuen in drawi""". 3·1 6 shelves (F) and (H), and the outlines of 
The cahinet is really divided into two 8Li~<;-,c~~n'L!!k~~I.~0~::~!'bt;.StaDdard. the tubes are indicated by thin dot and 
parts, (1) the upper portion covered by Gl2-1 Cdel L., k. 1.00 :>Iubom. dash lines so that the allowance for shelf GL3-1Grid LuI<. 5.00 Megobm. 
the panel being for the radio circuit GlA-l Grid L.,k. 25.00 Mogohm. clearance can be easily seen. T he tubes 
proper while (2) the lower compartment t=1l!~~C:;c~u~':~n~':rddard. are numbered so that their relation to 
houses the " A" and " B" batteries. As ~~r's~i~ ~i~ur; l~~. ~te~~d:d~ize. the circuit dra \vings of Figs. 1 and 2 can 
this is a special arrangement, the cabinet ~=i ~:~:~ ~on.!o.'::::;. ~\~: .. ~~~~~1ri~ .ogo;elmcf'i ll. . be easily followed, and the sockets can 
and panel will have to be made specially 0.00025 mi. be located in the same way. Fig. 3A 

K3-1 F i1Cd CODdense r. Mica. diolccr ic. 0 .005 or 
for the job and it is not likely that a ready- 0.006 mI. and Fig. 4 can be used in combination, 
made cabinet or panel can be found which O .~-;t Fixed COnd ..... r. ~Ii ... dielectric. 0.005 or thus obtaining the side and rear eleva-
will exactly fit the conditions. o .~t;;;}. Fi •• a Con"."..,. ~Iica dielectric. 0.005 or tions of the assembly. 

In the front view of Fig. 3 we see that tl12~~~~.:~~!di~rT~~:tsc~~:i:.~~S~~nd.rd. It will be seen that the shelves are cut 
the panel contains all of the controls, MI-M2-1113-350.000 obm Reoistor Unit.. off at the right in Fig. 4 to accommodate 

• R- l Fib ment Rbeostat , 3Q-40 oblD3. 
and also the three binding posts for the r1-r2. e,o.-5 Autumatlc Fila. Controls (Ampont .. ) the variable tuning condenser (Cl) and 
aerial (.A.NT-XI-GND). The dial of the 19~~~~°i::itcfYSwit.cb . St:\nda rl.l. the tuning inductance (LI-L2). On 
tuning COn den ser is at (Cl), and for r.:zl J;,~.~;i~t~:.ta;tbr~;o ",op' . Stand.rel. the lower sides of the shelves will be seen 
accuracy this should be a four-inch dial TI-T2. otc.-6 Tul> ... "199." the coupling resistances, grid condenser, 

U--6 A luorLfi r B&:Ie Tube SockOL". " lOg " Type . 
with some sort of vernier arrangement, 40- Tioned SQu.re Copper Bu. Wire. No. 14. gridleaks and the wiring. In making 

d" 75 Solder Clips. Tinned. Standard . 
as the tuning -i s excee Ingly sharp. ~ Bindi"" Poet.. ComPositiun Cap •. Standarel. allowance for the space between shelves, 
The rheostat control (R) for the detector ~ ~~. "In:~g·:hQ.::~ctiO'''. S ... odarel. measure the height of the tube plus ' the 
tube is at the right of the condenser dial. V;\I- Fil. mcot ,·oltmo •• r. 0.8 volta. height of the socket, plus a little more 
The battery switch for turning the "A" clearance so that the tubes can be taken 
battery current on and off is at "SW" out of the sockets and replaced without 
and the output jack is (J 1). In the from scratching finished surfaces on which tearing the set to pieces. In other words, 
upper right hand corner of the panel is it may be placed, and further, they the true height of the socket assembly 
the grid switch (T) by which tbe set prevent or help to prevent, the ringing is the sum of the tube height, plus the 
can be thrown o ver from flat top aerial microphonic noises experienced with socket height, plus ~ inc h clearance 
to loop operation. This is all there is "199" tubes. between the lower end of the tube and 
to the control of the set and its external Shelf for Tubes the top of the socket. 
connections. The side sectional view of Fig. 3A shows The arrangement of the battery com-

.\S will be seen from the side sectional that a shelf (F) is used for carrying the partment in general with the batteries 
view, Fig. 31\, tfle panel is set back from first three tubes,' and that this shelf is in place is marked. Strong flat springs 
the front edge of the cabinet so that the attached to the panel (E) by means of made from flat spring brass plates bear 
front door will clear the knobs and dials. brass angle brackets (L ). The shelf (F) on One side of the batteries and hold them 

The door swings On two hinges (h) and carries the first two tubes (TI-T2) of in place against jolts and jars when the 
is just large enough to cover the pancl, the radio frequen cy circuit and also the set is being carried. Connections between 
t he top of the battery compartment detector tube (T3). Below the upper the apparatus and batteries are made by 
being at the lower edge o f the door. shelf is the lower shelf ( H) w\lich carries means of flexible fixture wire which can 
Any suitable catch or lock (I ) can be the three audio tubes (T-t-T~T6). As be obtained from any electrical store. 
used On the left hand edge of the the resistance units and other parts of This is very fl exible and well insulated, 
cabinet for fastening the door, and a the circuit are carried On the underside and makes an ideal connection . • The ends 
lock is not a bad idea even in the home, of the shelves with t he sockets on top, of the fixture wire should be provided 
as it preyents children from tampering we must be sure to leave room to accom- with "spade" type tips soldered to the 
with the set. At the top is a leather modate the height of the tubes over copper strands, and these make a perman ­
han dle (G) faste ned to the cabinet by their sockets, plus the thickness or height ent contact with the connection screws 
standard hardware that can easily be of the resistance units and the condensers, which is easily attached and which does 
obtained from a trunk or suitcase house plus' clearance. not loosen under ordinary conditions. 
or from some hardware stores. The l(;wer The material used for the cabinet can Do not attempt placing the strands of 
batterycompa rtment dOGr, just below the be 5-16 inch or 3-8 inch thick, but if care- wire directly under the binding screws, 
panel, is shown closed. It is through this fully constructed with dovetailed or for when connected up in this way they 
opening that we replace the batteries. matched corners, will be perfectly safe ·are almost certain to get undone . 

Blueprints of the Six-Tube "Portatron" on Pages Following 
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Economy of Arrangement I s Vital 
AS WILL be seen, the part of the 

assembly taken up by the receiver 
proper is very smalI, the panel measuring 
1O~{ long and 11 78 deep, but for some 
purposes the total height with the 
batteries included may be too great to 
be practicable. In such a case, the 
battery compartment can be made 
separate, terminating the receiver por­
tion at the board shown running over 
the tops of the batteries. This, howe"er , 
makes it necessary to reconnect the bat­
terieseverytimethat the receiver is set up 
and as a result it is a decided nuisance. 

As laid out in the drawings, there is 
ample room for a fifth " B" battery if 
it is desired to operate with a plate 
voltage of 112}1 volts, or a sixth "ll" 
battery if we wish to operate at 135 
volts. Further , there is room for one 
spare " A" battery if it is desired to carry 
this replacement a long on a trip. 

The voltmet er (\':\1) is. a very desir­
able instrument, particularly when (iry 
cell to A" batteries are used , for it at 
once indicates . the drop in voltage (iue 
to weakening batteries. Unless we ha"e 
some means of testing the voltage 
occasionally, we are likely to believe 
that the set is out of order when the 
voltage drops, anrl waste much time 
chasing for trouble in the wiring when 
the difficulty actually exists in the 
cells. Just because a utomatic filament 
controls are insta lled for the regulation 
of the filament current is no reason 
why the vOlt'meter shoul,l . be omitted. 

Voltmeters must be connected properly 
according to polarity, and you must 
be guided by the markings on the instru­
me~t. If the polarity is wrong, then 
the needle indicator will be thrown 
against the wrong ' end of the scale. 
The size of the voltmeter should be so 
chosen that the fuI! voltage will bring 
the needle near or slightly beyond the 

center of the graduated scale where 
the diVISions are the largest, and the 
battery yoltage should not throw the 
needle to the far end of the scale. 

Suppressing Oscillations 

Free oscillations in the radio fre­
q uency stages are the greatest difficulty 
in the construction of a radio frequency 
or rellex type of receiver, and we must 
devise some system for stopping these 
osciIlations if we expect to get the full 
output of the set. In fact, most of the 
trouble reported with sets ha"ing radio 
frequency stages can be traced to i m­
proper or imperfect methods of damping 
down the oscillations. There are a 
number of methods of stopping oscilla­
tions, among which are th~ potentio­
meter, neutralizing condensers, bias bat­
teries ,etc., but in this receiver we havesim­
plified the problem by the useof a plate re­
actacne coil marked (L3) on the diagrams. 

Coil (L3) consists of four or five turns 
of wire wound on tIle end of the tuning 
coil. One end of this coil is connected 
to the plate of the first radio tube as 
shown, while the other end is left opened 
or is unconnected . As one en,1 is opened , 
only capacitati \'e current ",iIi flow from 
the plate into the coil , and the magnet ic 
coupling is therefore very feeble, as it 
should he . Some little experimenting 
will be required in a djusting this coil 
before it just stops the oscilIations. 
It may he that tile plate connection 
must be connected to the other end of 
(L3 ) , or that the whole coil must he 
wrapped on the ot her en ,1 of the tuhe . 
Va ry ing the numher of t urns, or the 
distance of (L3) from (L2) may he 
required. Just be'cause you ha"e not 
hit t he proper combinat ion on the first 
tri a l is no proof that it Will not \\·ork. 
The losses are at a minimum with this 

ar rangemen t , and there arc no separate 
con t rols as when a potentiometer is use d . 

In add ition to the compensating coil 
(L3 ), the "c" battery will be an a id in 
k.ee ping down oscillations and increasing 
the sensiti"ity of the first two tubes. 

In the center , and at the bottom of 
Fig. 1, will be found a detail of a small 
radio frequency choke coil which can 
be used wl~en an audio frequency trans­
former secondary IS not ayallable. This 
consists of about 450 turns of No. 36 
n. S. C. wire wound on a cardboard 
or bakelite tube as shown, and is mounted 
on the upper shelf (F) of the set.' Some 
little experimenting may be req uired 
to get the most effective n u rnber of 
turns, but the coil is not very cr it ical 
to the turns, and for most apparat us the 
number of turns shown wiIl come very 
close to the best effect. \\'e must ha ve 
e nough turns so that the tubes will not 
paralyze on the higher '\'a"elengths 
through lea kage of the R. F . current 
to the 1' B" bat tery . 

J n the lower right hand corner of 
Fig. 1 is a detail of the re(;istor a ssembly 
llsed in the audio frequenc y ' stages. 
\Ve can assemhle the resistors anel grid 
lea ks on the shelves by means of clips 
as shown, or better yet, we can buy 
these completely assembled units fro m 
our ad,"ertisers, at a reasonable figure. 

Summary 

I N tuning this set, the acljustment of 
t he detector rheostat (R) is of great 

importance, for there is one position 
of the rheostat where the detector tube 
is the most sensit ive and gives the 
greatest ,"olume. This generally occurs 
when the rheostat is about one-half on , 
and it is seldom necessary to turn on 
t hi s tube to full brilliance a s wi t h the 
amplifier tubes. 
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Here You Are! A Real ReceLver 

A Ne"" 8-Tube Super-Heterodyne 
By JOHN B. RATHBUN 

SO much has been printed in RADIO 
AGE upon the elementary prin­

ciples of the super-heterodyne that it 
seems hardly necessary· to enter again 
into the theory in much detail. 

Briefly, the super-heterodyne is a 
special form of radio frequency circuit 
in which radio frequency amplification 
takes place at a much longer wavelength 
than that of the incoming radio waves, 
thus reducing the losses in the tubes and 
R. F . transformers and adding to the 
efficiency of the set. Broadcasting wave­
lengths ranging from 200 to 600 meters 
are converted into wavelengths approxi­
mating 10,000 meters before the waves 
enter the ra dio frequency stages. After 
amplification, the waves then are rectified 
by the usual detector tube producing 
audible signa ls which can be further 
ampl ified by one or more audio stages. 

A t ypical eight tube super-heterodyne 
of the type to be described consists of 
the following principal unit divisions of 
rubes; 

(1) The first detector tube. 
(2) Three radio frequency amplify ing 

tubes. 
(3) One oscillator tube used as a fre­

quency changer of the heterodyne type . 
(4) One second detector for rectifying 

the output of the radio frequency stages 
and thus producing audible signals. 

(5) Two audio frequency stages for 
increasing the volume of the audio com­
ponent so that a loud speaker can be 
used . 

A Super That Gives 
Distance and Tone 

less of the incoming radio frequency 
The oscillator condenser forms one 0 1 

the two tuning controls of the circuit. 

The R. F. Transformers 

ALL of the radio frequency trans· 
first stages of the circuit. It should be formers operate at a constant fixed 
noted that the R. F. tubes and trans- wavelength or frequency at which maxi­
formers work normally at a frequency mum amplification takes place, regard. 
which is not very much greater than the less of the frequency of the broadcasting 
higher audio or voice frequencies, and station which may then be tuned in. This 
therefore a certain amount of audio optimum frequency is determined by the 
amplification is also possible in the radio windings of the transformers and more 
stages, when iron core transformers are particularly by the filter condensers 
used at this point. With air core trans- placed across the first or last R. F. 
formers the audio component receives transformers. The transformers are 
little if any amplification in the radio therefore sharply tuned to a single definit€ 
stages, and hence under these conditions wavelength or frequency to which th€ 
the rectification of the first tube (1) is heterodyned waves must be adjusted 
not of importance and can be considered by means of the oscillator variable. con­
and used as a strictly radio frequency denser. As the transformers will not 
stage. The advantages and disad- respond to any other frequency than that 
vantages of either system are still a matter determined by the filter, the oscillator 
of some dispute. condenser becomes an effective tuning 

, Ye now come to the oscillator tube (3) control, which in connection with the 
by which the wavelength or frequency aerial or loop condenser insures a high 
of the incoming waves is converted into degree of selectivity. 
the desired value for use in the radio All the radio frequency transformers, 
frequ ency st ages. Really this tube is an whether of the air core or iron core type, 
independent unit as far as the rest of the are of the "long wave" design especially 
circuit is concerned, for it docs not enter designed for the super-heterodyne cir­
directly into the amplification or rectifi- cuit. In the circuit illustrated, the 
cation of the waves. It simply produces transformers are designed for operation 
a series of independent, continuous on approximately 45 kilocycles (45,000 
oscillations, which are combined with the cycles frequency) which corresponds to a 
incoming radio waves to form a third wavelength of 6,000 meters. This is 
series of oscillations having a greater not a fixed standard frequency which 

The Detector Tube wavelength or lower frequency than must be maintained strictly in all cases, 

I N a certain respect, the first detector either of the original series. This method but has been found in practice as the most 
tube (1 ) can be considered as a radio of changing frequencies is known as effective compromise for the circuit at 

frequency amplifying stage, and in some heterodyning. The third wave is ampli- hand. Actually, the waveband may 
circuits is u sed exclusively for this pur- fied by the succeeding radio stages. extend from 1,200 to 25,000 meters in 
pose withou t the conventional grid con- The frequency of the oscillations set up many circuits , but at either extreme cer­
den ser and leak, but when iron core by the oscillator tube is determined by an tain objectionable features appear which 
radio fre quency transformers are used ind uc tance coil and a variable condenser make the 6,000 meter type the logical 
the detector tube is of advantage in in such a way t hat a constant frequency compromise for iron core transformers. 
providing an audio co mponent in the is maintained h the R. F. stages, regard- (Tum the page) 

Blueprints for the New Super-Heterodyne on Pages Following 

Like a \\7ornan's Heart-
Alw a ys room for one m ore subscriber in the RADIO AGE family. 
Each month prizes are to b e given for those who send in the largest 

number of paid up yearly subscriptions to this magazine. Details of 
the contest are to be found on page 18. 

Summer-time is the time to go after your prospects; neither you nor 
the other fellow is too busy. And with this DeLuxe edition as a fore­
runner of the good things you may expect form RADIO AGE in the 
future, you should have no difficulty in bringing more radio recruits 
into the ranks. 
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Uniformity oj Tubes Vital 
Circui t Diagrams 

Fig, 1 is the schematic circuit drawing 
of the super-heterodyne developed by 
Mr. Posth of the Radio Doctors , Inc., 
Chicago, and which has been built by a 
number of amateurs with excellent 
results. It is not a radical departure from 
conventional practice, but is a simple, 
compact layout which is easily con­
structed by the novice in "dyne" cir­
cuits with an excellent chance of getting 
results immediately after the completion 
of the set. It is the result of nearly a 
year's continual experimenting by one 
who has alternately added and then 
eliminated various experimental features 
which ha\'e been brought up from time 
to time in heterodyne development 
until the present circuit was arrived at . 

Fig. 2 is a picture diagram of the hook­
up which will be of service to those who 
have not yet delved into the mysteries of 
conventional diagrams. H~re each part 
is dra wn out as it act ually appears in th e 
proper proportion, with the wiring runs 
located at the most advantageous points. 
The letters and fi gures on Fig. 1 cor­
respond to those marked on Fig. 2, so 
that the relation between the t~·o dra\\'­
ings can be easily traced out. For con­
venience, Fig. 2 is divided into two parts. 
The lower half of the drawing represents 
a plan view of the baseboard and appa­
ratus as it appears to the observer On 
looking straight down on the set. The 
upper half is the rear view of the panel 
as seen from the rear of the assembly. 
Between the upper and lower '."iews we 
see the connecting wiring drawn in heavy 
lines, which COnnect the apparatus 
mounted on the baseboard to that 
attached to the rear of the panel. Ar­
ranged in this way, the connections are 
easily followed. 

Fig, 3 is a front elevation of the panel 
which shows the controls and the center 
to center dimensions between the various 
units mounted .on the panel. As will be 
seen from the blueprints, the panel is 
8 ux32"xl/4 u

, a reasonabl~ size for a 
super-heterodyne and a panel not much 
longer than that used 'with many tuned 
radio frequency outfits. The circuit is 
arranged exclusively for use with a loop 
aerial, and with this arrangement the 
loop plays no small part in gaining 
absolute selectivity in districts where 
there are a number of broadcasting 
stations located ~'ithin a short distance 
of the receiver. 

Starting in with either Fig. 1 or Fig. 2, 
depending upon the experience of the 
reader, we note the two yariable con­
densers (Cl) and (C2) mounted on the 
panel at the right. Both are of the low 
loss type with external vernier adjust­
ments, and both ha\'e a maximum capaci­
ty of 0.0005 microfarad or the capacity of 
the standard 23 plate. Condenser (Cl) 
controls the oscillation frequency of the 
oscillator tube (1) and the oscillator coil 
(OS). Condenser (e2) tunes the loop 
and the grid circuit of the first detector 
tube (2). These are the only tuning 

controls used and therefore the actual 
operation of tuning is much simpler than 
with the usual tuned radio freq uency set . 

Further along the panel we have four 
filament control rheostats (Rl-R2-R3) 
with resistances varying according to the 
number of tubes that they control. 
Rheostats are based on the use of 20lA 
tubes throughout both for the amplifiers 
and detectors. The three rheostats 
marked (Rl) have a resistance of 20 ohms 
and control respectively the oscillator 
tube (1), the first detector tube (2) and 
the second detector tube (6). Rheostat 
(R2) controls the three radio frequency 
tubes (3-4-5), and because of the greater 
current has a resistance of only six oh ms. 
Rheostat (R3) has a resistance of 15 ohms 
for the control of the two audio tubes 
(7 -8) . 

Watchin~ Potentiometer 

AT (PO) is a 400 ohm potentiometer or 
stabilizer which controls the grid 

potential of the radio frequency stages. 
I n actual operation the potentiometer 
has a marked influence on the volume and 
selecti\'ity but is not frequently used 
after the set is set into operation in the 
same sense that the condensers are used. 
A potentiometer of lower resistance is 
not recommended, as it does not give 
sufficiently accurate control of the grid 
potential. A voltmeter (Vi\1) is desirable 
for indicating the potential across the 
filaments of the radio tubes, but it is not 
absolutely essential. By means of this 
voltmeter (0-10 volt scale), the tubes can 
be kept accurately to the point of great­
est sensitivity. An ammeter, shown 
by (,\:'11) gives t he total Current consumed 
by all tu bes in the circuit. A battery 
switch as at (S\V) is very convenient 
and is an insurance against the accidental 
burning of the tubes after leaving the 
set for the night. It makes the complete 
readjustment of the rheostats unneces­
sary when the set is used the second 
time. All of the above apparatus is 
mounted on the panel as shown by the 

. upper view of Fig. 2. 
Three output ' jacks are provided. 

Inserting the plug into jack (JD) gives 
reception from the tubes up to and in­
cluding the first detector tube (6) and 
this corresponds to the detector tube 
circuit of the ordinary regenerative 
circuit. Plugging into jack (JI) gives 
t h e addition of one stage of audIo ampli­
fication, while jack (J2) includes all of 
t he tubes or two stages of audio. Ex­
perience has shown that one stage of 
audio is all that is' required for loud 
speakcr opcration on all but the faintest 
and most distant stations. 

An oscillator coil (OS) of the fixed 
winding type is located between the first 
detector tube (2) and the oscillator tube 
(1). The functions of this inductance 
coil have been described before. This 
coil is very compact and requires no 
adjustment. The inside bakelite tube 
is 1.5 inch in diameter and carries about 
four turns of wire near its center which 
corresponds to the "pick-up coil" of the 
usual heterodyne oscillator coil. The 

outer tube is 2.5 inches in diameter ant:! 
carries both the grid and plate coils or 
the oscillator circuit. The grid coil 
carries 20 turns of No. 26 D. S. C. wire 
and the plate coil consists of 40 turns of 
the same size wire. The latter is spaced 
about one half inch from the grid coil. 
A detail of the oscillator coil is shown in 
Fig. 4 where the external plate and grid 
coils are clearly seen. The inner and outer 
tubes are mechanically connected by short 
pieces of small fiber tubing through which 
brass screws are run. \\"hen tuned by the 
0.0005 mr condenser (Cl), this oscillator 
~'ill fully cover the ordinary range or 
broadcasting wavelengths. 

At (2) we have the first detector tube 
with the grid condenser (K2) of 0.00025 
mf capacity and the grid leak (GL) with 
a resistance of two megohms. As wiII be 
seen from the plan view in Fig. 2, the 
oscillator coil and the two tubes (1) and 
(2 ) are located well back on the base­
board, so as to clear the varia ble con­
densers (CI-C2) indicated by the dotted 
lines. The outline of the baseboard is 
indicated by (F). A bypass condenser 
(KI ) has a capacity of 0.005 mf. 

I'\ext in order come the radio frequency 
stages consisting of the tubes (3), (4), 
(5) and the long wave radio transformers 
(RDl-RD2-RD3-RD4). All of the trans­
formers are of the iron core 45 kilocycle 
type and are tuned to work in agreement 
with the oscillator by means of the fixed 
condensers (KI-K4). (RD!) is the input 
and (RD4) is the output transformer. 
Any iron core of 45 kilocycle type can be 
employed. Condenser (K4) has a ca­
pacity of 0.00025 mr. Owing to the body 
capacity which is sometimes in evidence, 
it is frequently desirable to ground the 
metal cases of the transformers as indi­
cated by the _dotted line (g). 

With the particular transformers shown 
in Fig. 2, the tube sockets and trans­
formers can be set very close together. 
about 2 7/8 inch centers. The trans­
formers are of the metal shielded upright 
cylindrical type, which lend themselves 
nicely to compact formation. The grid 
post (G) of the output tran sfor mer 
(RD4) goes to the grid condenser (KS) 
and grid leak (GL) of the second detector 
tube (6 ). The grid condenser (K5 ) has a 
capacity of 0.0005 mf, while t he grid 
leak has a resistance of 2 megoh ms. 

20lA Tubes Used 

By using 20lA tubes throughout with 
a current consumption of 0.2 .) 

ampere per tube, the total current is only 
8xO.25 = 2 amperes, the exact amount 
of current taken by a five tube neutrodyne 
when a soft detector tube is used. As a 
soft detector of the "200" type take5 
about one ampere and introduces a cer­
tain amount of hissing tube noise, its 
use is not recommended in this set. 
Owing to the high potentials on the grids 
of the tubes, it is necessary to use the 
highest grade of sockets to insure against 
leakage and internal capacity effects. 
For the same reason, the bottoms of the 
sockets should be raised well above the 
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face of the baseboard by means of spacers 
or liners, say about 1/4 to 3/8 inch above 
the board. 

For the best results all tubes should be 
carefully matched by the dealer before 
delivery, for all of the tubes in the radio 
frequency stages at least must have 
exactly the same electrical characteristics. 
\Vhen so many radio frequency tubes are 
connected up in cascade (series), and when 
the transformers are exactly matched as 
they should be, any small difference in 
the tube characteristics wiII cut down the 
output to an alarming extent. Matched 
t ubes may cost slightly more than tubes 
taken out of stock at random, but they 
are well worth t he money. Anyone who 
has constructed a neutrodyne set knows 
how greatly tubes of the same make and 
type vary a mong each other, and how 
diffi cu lt it is to get dissimilar tubes to 
act together. 

Large bypass fixed condensers must be 
used to sh unt the radio freq uency cur­
rents around the windings of the poten­
tiometer and across the resistance of the 
"B" batteries. This is even of mOre 
importa nce with long wavelengths than 
at broadcasting frequencies and the ca­
pacities of the condensers must be cor­
respondingly greater. Condenser (K3) 
has a capacity of 0.5 microfarad and is 
used to shunt the R.F. current around 
the potentiometer windings. Fixed con­
denser (K6) has a capacity of 1.0 micro­
farad and shunts the " B" battery. 
Smaller condensers should not be used. 

Last are the two audio frequency 
stages at the extreme left of the board. 
Tubes (i) and (8) are the first and 
second audio tubes respectively, while 
the audio frequency transformers will 
be seen at (AT). In general , these 
two audio stages are the same as any 
audio stages but owing to the nature of 
the super-heterodyne, it is necessary to 
filter the output by means of certain 
fixed condensers so that the second stage 
can be worked without noise and dis­
tort ion. To use these stages "straight" 
without filters means trouble as soon as 
the output is taken from the second stage 
through the jack (J2). Any high grade 
audio frequency transformer can be used 
for this purpose. The ratio of the first 
stage should preferably be from 3/1 to 
4/1 while the ratio of the second stage 
transformer can be 5/1 to 6/1. Higher 
ratios are general not advisable. 

Grid biasing' by means of the " C" bat­
tery is most essential to the proper 
operation of the set. It at once promotes 
clarity of tone and effects a saving of "B" 
battery current in the audio frequency 
tltbes. For a plate potential of 90 volts, 
a three cell 4.5 volt "C" battery will give 
the best results with the 201A tubes. 
There is nO current drain to speak of on 
this battery and it can be the smallest 
type of three cell battery procurable. 
While most high grade audio transformers 
are well shielded, yet it is safest to place 
them at right angles to one another as 
shown in Fig. 2. This eliminates any 
danger of noise or interference. 

Two fixed condensers are connected 
across the primary and secondary of the 
first stage audio transformer (AT 1). 
londenser (K4) has a capacitv of 0.00025 

m~. while (K8) is a 0.001 mf . size. 
Another filter fixed condenser (K4) is 
connected between the grid (G) and the 
(-) post of the "C" battery at (K4) and 
has a capacity of 0.00025 mf. This com­
pletes the audio f req uency stages except 
for the three jacks (JD-J I-J2) which are 
interconnected with the stages as shown. 

The Loop Connections 

At the extreme upper right hand corner 
of the panel in Fig. 2 are the two binding 
posts for the loop connection. It is best 
to use binding posts and to avoid the 
use of a jack at this point as a jack in­
troduces objectionable capacity into the 
circuit and also permits of some leakage 
of the already weak radio impUlses. As 
explained, the set is somewhat more sen­
sitive and selective if the lower binding 
post is grounded, or if the (+A) line is 
grounded. This ground can be nlade 
directly from the post or from some more 
convenient point in the circuit as at the 
(+A) binding post. This effect is parti­
cularly noticeable in cities where the 
radio traffic is congested and where the 
utmost in selectivity is necessary. 

In regard to the" B" batteries it must 
be noted that the demand for plate cur­
rent is very hea "y and that for the best 
service a storage "B" battery is highly 
desirable . If a storage " B" is out of the 
question with the user, then only the 
largest size of dry batteries are advisable. 
The eight tubes will run down a small or 
medium size ffB" battery in a very short 
time and in the end, the smaller dry cell 
batteries will prove much more expensive 
than storage batteries or large dry bat­
teries. A full 90 volts should be main­
tained at all times for the maximum out­
put, and much of the trouble experienced 
with super-'heterodynes can be traced to 
exhausted "B" batteries which have been 
allowed to outlive their usefulness. 

At the left of the baseboard will be 
seen the ter minal strip of bakelite on 
which the battery binding posts are 
mounted. This is 1 1/4 inch wide and 6 
inches long with a thickness of 3/16 inch. 
Wires to the connections run off through 
the side or back of the cabinet, and this 
makes a much neater arrangement than 
with the binding posts mounted on the 
front of the panel as we sometimes see 
such sets. Spacers are placed beneath 
the terminal strip to raise it well above 
the bottom board and so that the screw 
heads will not make contact with the 
wooden bottom board. Wood is not a 
perfect insulator and therefore we should 
avoid placing any current carrying parts 
in contact with it. 

While spaghetti can be used with 
profit on all "A" battery and ground 
wires, its use is not advised on wiring 
which carries radio frequency currents, 
except at points where a short length is 
necessary to prevent actual short circuits. 
Spaghetti has a high dielectric value and 
increases the capacity of the circuits 
with attending losses. 

IT GOES without saying that all joints 
must be soldered and that particular 

care must be taken where soldered con­
nections are made to the jacks. Rosin 
flux must be used exclusively (no acid) 
and in using the rosin one must take 
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care that the parts are actually soldered 
and not simply stuck together with the 
non-conducting rosin flux . After solder­
ing, shake the wire vigorously to make 
certain that the parts are soldered. In 
such a complicated set, it is exceeding 
difficult to trace trou ble when due to 
open joints, hence we must be vigilant 
during the wiring operations. 

Tubes should be matched by the 
dealer sO that all of the radio frequency 
tubes are electrically identical. If this 
is not done, then it will be impossible 
to secure maximum amplification in the 
radio stages. 1\1 uch of the success with 
a super-heterodyne circuit depends upon 
the accuracy with which the transformers 
are matched and their agreement with 
the tubes. \Vhen the transformers are 
successively numbered from the input 
through to the output transformer, they 
must then be arranged in numerical 
order as shown by RD-l, RD-2, RD-3 
and RD-4. 

For the convenience of the builder 
the "A" and "B" battery connections 
are made according to two different 
systems. In Fig. 1 the !1egative "B" 
(-B) is connected to the positive '''A '', 
(+ A), and in general this will give the 
best results. The connections can be, 
seen at the extreme right of Fig. 1 at 
the terminals. However, under certain 
conditions it is better to connect (-A) 
to (-3) as in Fig. 2. Either connection 
is easily had without labor . by changing 
the cross connection or "jumper wire" 
at the terminal board. In the first case, 
the jumper in Fig. 1 runs from the (-B) 
terminal to the (+A) terminal. In Fig. 
2 this is switched from (+A) so that the 
( - B) terminal is connected to the 
(-A) terminal. This is simple, and we 
should tryout to find which is best. 

In connecting the ammeter and volt­
meter, we must observe the polarity 
marked on these instruments ; that is, 
the wire from the positive bus must go 
to the positive terminal of the instru­
ments. If these connections are reversed, 
then the instruments will have the needle 
come to rest on the zero stop and wiII not 
indicate the current or voltage. In 
connecting up the transformers, the 
marks on the transformer posts should 
be observed, the grid (G) on the trans­
former being connected to the grid (G) 
of the socket as shown in both Figs. 1-2. 

Particular care should be taken to 
connect up the variable condensers so 
that the connections between the grid 
of the tube and the stator (stationary 
plates) are always observed. If the grid 
is connected to the rotor or movable 
plates, then we will have trouble from 
body capacity effect, as the fulf grid 
potential is then carried out to the hands 
through the condenser shaft . The proper 
connections are clearly shown in Fig. 2, 

In order to absorb undesirable vibra· 
tions from the radio stages, a grid leaI< 
(1 megohm) is connected across between 
the negative of "C" and the grid of the 
last audio tube so that the leak (GL) 
and the condenser (K2) form the con· 
ventional grid leak and condenser. This 
has a notable effect in reducing noise 
when the second stage of audio is thrown 
in. The negative of the " C" batterv 
must go !o the grid (G) as shown. . 
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Silver Super Wins Grand Prize 
at Los Angeles Show 

Against a field of more than 400 set­
builders, including scores of radio ex­
perts and engineers, an 18-year-old 
builder of a Silver Super-Heterodyne 
carried away first honors in the Grand 
Sweepstake Contest conducted at the 
National Automotive School Radio Show 
in Los Angeles, June 7. 

The prize was a S300 cash a ward, 
offered for the finest set in the entire 
contest, which was held in conjunction 
wit h the radio show. The youthful 
winner was Robert Haig, of 8123 Norton 
Ave., 'Vest Hollywood, Calif., and the 
super-be~~:-<'Idyne with which he \\'on the 
grand prize was built from the circuit 
developed by Mcl\l urdo Silver, Assoc., 
I. R. E ., whose work in super-heterodyne 
and transformer development is nation­
ally known and recognized. Silver­
:'.'larshall su per parts, also developed 
and designed by Mr. Silver, were used 
exclusively in Mr. Haig'slrize receiver. 

The award was judge On di stance, 
quality of tone and selectivity, by three 
of the best informed radio engineers and 
editors in the industry. The set was a 
portable model Silver-Super, a seven­
tube outfit on a 7" by 18" panel. 

Of the total of 432 sets entered in the 
contest, eighty-three were super-hetero­
dynes, built by some of the best known 
super-heterodyne experts in the country. 
~Iore than 40,000 radio fans attended 
the exhibition. 

In thanking the judges for the grand 
prize, yOJng Haig said : 

.. r have built more than 10 supers, bu t 
I found the Silver-Super the very best 
I ever built and it is beating eve ry set 
in town for reaching out and bringing in 
the distant and hard-to-get stations. It 
is easy to tune, selective, the loca ls 
never bother me, and it was easy to huild. , 
The parts and circuit are all Sil\'e~­
:'.IarshalI , and I feel I ha"e the best­
performing set on the Pacific Coast. 
I had no troubie in building it. I simply 
followed the instructions with parts I 
had bought, and after hooking it up, it 
"'orke1 perfectly." 

Fada Radio, Limited" 
Announcement 

A Canadian Corporation has been 
formed under the name of Fada Radio 
Ltd., at 821-827 Queen Street, E. Toron­
to, Canada. The officers of this company 
are as follows: President and Treasurer, 
Frank A. D. Andrea; "ice-President, 
Concetta Andrea; Secretary, R . 1\,1. 
Klein; 1\lanager, C. R. Fraser; Superin­
tendent, T. M. Rozelle. 

This Canadian Company is licensed 
under the Canadian Hazeltine patents 
in conjunction with F. A. D. Andrea, 
Inc., of New York City, to manufacture 
a complete line of Fada Neutrodyne 
Receivers. 

Stemm Assumes New 
Duties 

Royal A. Stemm, who has for the last 
two a nd a half years been the Illinois 
representative for the Crosley Radio 
Corp. ha s tendered his resignation t o this 
compa ny, effective June the first, and will 
immediately assume his dllties as Presi­
dent of the Jackson Sa les Company , 20 
East Jackson Boulevard, Chicar;o. 

l\.Jr. Stemm ha s been intImately 
associa ted " 'ith radio in its various 
phases s ince its first inception as a com­
mercial product and has always forci bly 
and effecti,·ely played his part along 
the t a ngents that are for the betterment 
of radio and its mer chandising problems. 
.. Royal", as he is known among his inti­
ma t es, ha s by h is energetic and pleasing 
personality won a la rge cot:!rie of fri ends, 
both in the socia l a nd business world of 
rad io. 

The many messages of congratulations 
and good wishes already received, demon­
strate his popUlarity in the trade and 
it is predicted that in his new and larger 
fields of a cti vi ty , he will be much 
heard of throughout the middle west 
territor\' . 

The -Jackso n Sales Company, which 
was organized o,'er a year ago, are the 
excl usi \'e 1\1 anufact urer' s representa­
tive of the 'n'ell known Air Way Receivers 
for the States of Illinois, 'Visconsin , 
Minnesota, the Dakotas and the upper 
peninsu la of 1\lichigan. They also repre­
sen t the Wireless Dry Cells Ltd., Niagara 
Falls, manufacturers of l\laximite "A," 
"B ," and " C " Batteries, and operators of 
Station CKCL Toronto; The Shamrock 
1\I anufacturing Company, Newark, N . 
J.; T he Inter-Ocea n Radio Corp., m a nu­
facturers ' of Woodchorn; Niles 1\[ a nu ­
facturing Company, manufacturers of 
the ~i les chargers ; and several ot her 
well known lines. 

New "B" Battery 
Charger 

The Apco ~Ian ufacturing Company, 
ma kers of the well known line of Apco 
Battery Chargers and other Radio 
products, annOunce a new" IV' Battery 
Charger, that is a radical departure from 
any thing heretofore manufactured. 

It is a combination electric light bulb 
and ,ibrator type, which charges either 
a 21, 48 or 96 volt battery at from 1-10 
to 1-1 of an ampere, dependin~ on the 
size of the lamp used, which IS an or­
dina ry electric light bulb of 25 to 150 
,,:att capacity. 

The manufacturers claim that this is 
the only Battery Charger made th at 
will charge 100 volts at one time in 10 
hours, at a cost so insignificant that it is 
hardly measurable. 

The dedce sells for S1.00, and complete 
da ta will be sent by the manufactur '!r 
On request. 

The .J.l!Iagazille of the Hour 
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Signal Holds Sales 
Conference 

8.5 

The annua l sales conference of the 
Signal Electric ~[a nufacturing Compan y, 
of Menominee, Michigan, was held 
May 18th-22nd. Twenty-one represen­
tatives from all over the U nited States 
and Canada were brought to the factory 
for five days of business and pleasure. 
Business in the morning, fishing, boating 
and dancing in afternoon and evening. 

Before the conference opel)ed the rep­
resentatives took a tour through the 
fac tory, which covers 42,380 square feet 
of floor space, and \\'ere shown how Sig­
nal Quality Products were manufact ured 
and each one assembled a Signa l J r. 
F a n, which has proved a big winner this 
year. 

The conference was called to order 
at 10:00 a. m. b y Charles E . H ammond, 
ge neral manager, and first e xpressed h is 
a ppreciation for the good work "The 
Boys" had done during the past year. 
He next introduced 'Yilliam E. Hopper , 
the newly a ppointed sales manager. 

The present ite ms of the line were 
first di scussed a nd then the new ones 
were introduced. These newly introduced 
items were recen'ed with grea t enthu­
siasm and the unanimous opinion of 
sales force was that "Signal " 'ould 
Enjoy Wonderful Business" o n all its 
lines, but especia lly on t he new items, 
which a re "world beaters." 

The new items introduced were : a 
new loop, variable condenser, a complete 
line of A. C. and D. C. bell s, exhaust 
fans, new bell ringing tra nsformer, fac­
tOrY siren 'Signal, and ne\\'ly designed 
cabinets. 

"Clearco Crystal" 
Ready 

Une 01 the most unusual endorsements 
e,'er given an accessory has just been 
put into practice by the Howe Auto 
Products Company, which no w are 
including with each Howe Radio Re­
ceiver a special card relating to the 
Clearco Crystal, w hich has been a dopted 
as standard for Howe Sets . . The card 
states : 

• 'This Howe Radio Receiver is equipped 
with a Clearco Cry stal, adopt ed as 
st andard for Ilowe Sets after exhaustie 
tests. It is highly sensitive and hot 
everywhere. We highly recommend thi s 
crystal. The continued use of Clearco 
Crystals in your Howe Set will give you 
the best possible reception. If your 
dealer does not ha ndle Cleareo Crystals, 
have him write direct· to the Cleareo 
Crystal Co., Idaho Springs, Co lo." 

The card shows upon it s re verse side 
the towering peaks of the Rocky 1\ioun­
tains in the vicinity of Idaho Springs, 
Colorado, where the mineral which goes 
into the making of Clear co Crystals 
is mined. The spot, incidentally, is 

( Turn ftl pal!i' I)()' 
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Fig , 5 (above) Browning Drake adaptation, 
14sing .J UV 199's, the jijlh in parallel with 

the fourth tube, 

Fig, (i (al righl). The t1eins on Mr , Cox 's 
Iland do not .sland oul unduly, so u'e assume 
the ~clf-contained set must not weIgh very 
Ilwell And weight is somelhlng which a 

traveling man doe.sn'l like plenty of 

(Conlil111edjroni page ZZ) 

fi~dmg and strength of signals on difTer­
C/ . t wa \'c1engths, 

e dmund R. Redington, of Waverly, 
:\ , '1'., a sen ior in the class of 1925 at 
l T nion College, has been a warded the 
Railey Prize gi vcn each year for the 
sen ior who contributes most to the ad­
, 'anrement of the college, 

Redington's work was the operation of 
a radio transmitter on 3.8 meters. This 
was accomplished using standard equip-

'l';z.e JVagazine of the HOllr 

ment in the form of two fifty watt tUJes, 
Previous oscillators had been made to 
operate on four or five meters, but it had 
been necessary to eliminate the tube 
sockets and remove the bases, It was 
also necessary to nullify the tube cap~­
city, Redington's form of oscillator 
makes use of the internal capacity, and 
by the use of extremely short leads be­
tween the sockets, he was able to make 
the set oscillate at 3 .8 meters, 

(lwrite the Pickups and 
Hookups editor and tell 
him what you are doing 

to eliminate static. 

o • 

8-

A­
A+ 

Fig. 7. Here IS the Sl't u'e mentionl'd previously which P. E . Chapman uses while canoeing. It is an ultra-audion arrangement 
with tll'O stages of audio. using "199" tubes . 
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Standard Radio Receivers 
Rece!ntly RADIO AGE inaugurated a new department called " Know Be/ore 

You Buy," to sen'c as a guide! to the prospective radio purchaser in d t'ciding 
on the . recc!iver bcst suitc!d to his indiVidual needs. Fans throughout lhe 
country have shown an Instantaneous response to tillS new feature, and accord­
i ngly it is continued and will be a feature 0/ all/orthcoming numbers 0/ RAD I 0 
AGE. Readers are invited to write us concerning the sets in which they 
are interested, and manufacturers also are asked to send liS material describ­
ing their sc!ts. 

I
~ TESTI:\G the Mt!lco Suprem" re­
ceiver we experienced a few new 
things, both in circuit design and 

use of radio apparatus. The :'Il elco 
Supreme receiver is a tuned radio­
frequency receiver using fiye tubes, and 
follows the usual design in sllch a circ uit. 
The differences t~at exist arf'. 1:0t in ar.. v 
way r:ldical but tiley repre~:nt refine­
r.'::nts in p" .. ts of the ciicuit that are im­
portant. 

The engineers of the circuit ha \'e 
used a variable inductance in places 
of the customary ,'ariable capacity and 
fixed inductance combination that is 
used so much in this type of recei,'er. 
The adYantage in su bstituting a variable 
inductance in place of the customary 
condenser and coil combination lies in the 
greater amplification of the radio-fre­
quency energy given by the use of a. 
large grid inductance. \\'e ha ye not seen 
much in the line of variable inductance 
tuned radio-frequency receiYers because 
there are many peculiar obstacles that 
present the mselves when a high induc­
tance is used in the grid circuit. The 
most pronounced of the drawbacks is 
the straying of magnetic fields from 
one stage to another. A feat ure 0 f 
the Melco Supreme inductances is the 
confinement of each field to its respectiYe 
inductance. 

un" Shaped Coils Used. 

This is accomplished by splitting 
the inductance in two D shaped coils, 
both mutually connected to form one 
con tin uous connection, but the mag­
netic lines of force so travel that they 
are attracted to one ano ther and self­
confined. The p ath presen ted between 
the two coils o f each stage is of much 
less resistance than the path offered from 
stage to stage for promotion of magnetic 
straying from one stage to another. 

The prevention of stray ma~netic 
fields is highly desirable if receptton is 
wanted, unaccompanied by whistles and, 
howls. To prevent the impairing of 
reception by whistles and howls the 
?vlelco receh'er has two auxiliary ad­
justments that are designed for the sole 
purpose of allowing maximum amplifi­
cation of the recejved signal without 
interference by whistles and howls thru 
oscillation. Oscillation is generally ex­
perienced when the thrt'e main tuning 
C:ials are tuned to resonance with the 

frequ ency of an incoming signal. If the 
set is designed to give great amplification 
it often will burst into a shrill whistle as 
exact resonance is reached. It is both 
desirable to obtain great amplification 
of the signal and a resOnant tuning 
condition but it is impracticable to re­
ceive a signal undt'o:" sllch :\ condition 
w;~,hout "rom, ilin;; t~.c oscillation an­
nc.yance. 

Oscillation Control. 

The ~le1co Supreme receiver employs 
a method of controlling oscillation by 
allowing e xact tuning to resonance and 
controlling the amplification of the 
signal to a point that lies just below 
the point where oscillation takes place. 
This is done thru the manipulation of 
two smaIl dials that are situated a 
little abo\'e the center line axis of the 
three main wave length tuning controls. 

Reception of distant stations is made 
more easy by the use of these dials 
by allowing the two oscillation con­
trols to remain in an oscillatory con­
dition. The incoming signal is no­
ticed by the oscillation whistle. When 
once the station is located the two 
controls may be adjusted to a point 
below the oscillation point and the 
signal will be freed from any inter­
ference caused from the oscillation. 

Spacing, of Parts. . 

Maximum spacing of the senSitive 
parts of the circuit is obtained by con­
structing the set with the stage sockets 
in the following order: (1) Second audio 
stage; (2) First radio stage; (3) Second 
radio stage; (-l) First audio stage; 
(5) Detector stage. 

Spacing the first audio stage be­
tween the second radio and the de­
tector stage keeps the detector stage 
sufficiently far away from the radio 
stages to minimize any tendencies for 
the detector tube to oscillate or regen­
erate. If this were not corrected in 
this manner it would probably be 
necessary to use an additional oscilla­
tion control to retard regeneration. 
By arranginll the parts as specified 
regeneration IS eliminated before it is 
created and the additional control is 
made unnecessary. 

The Me1co S upreme receiver is a 
handsome instrument possessing a most 
pleasing balance of operating controls 
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Earn $100 a 
Week In Radio 

Easy to 
Learn at Home 

Big money every week in 
fa seina t i n g easy work­
wonderful future. Hun­
dreds of big paying positions 
in this huge new industry I 

More Money for YOU 
in Radio 

T HOUS.I\:\,DS of Radio Experts are needed 
to design, repair. maintain. sell radio appara­
tus. to operate broadcasting stat ions . as 
ship and land operators. to go into business : 

to i nstruct. sell. demonstrate. s\lperint~nd and for 
SCor~$ of other big paying radio jobs. 

And now. you can ~a",ly bccome a Radio Expert. 
Studying at home in spare time. you can q uickly 
quahfy for a splendid Radio position. Astonishingly 
small cost. Famous radio instructors givc )"ou inill­
vidual help by mail. Training Guaranteed. 

Free Employment 
3ervic~ 

Hardly a wee·),. gocs by witl.ou tour n-ceh-inl. 
urgellt calls for OUl· graduatt's. "\\'t ,teed a com­
petent Radio Engineer··_ ··\Ve wan t men ,,-ith 
executh·c ability in addition to radio knowledge 
to be-come our local manacers"-·'\Ve req uire the 
services of se,·eml resident demonstrators"-these 
are jus t a f~w s mall indications of the great variet y 
of opportunitIcs open to our graduate, . 

Receiving Set and 
Special Parts 

Our course of p ractical in. truction includes 
not only several of our o wn special patented instru­
men ts. but in addi tio n we furnish mate ria l and dia . 
grams for lJuilding receiving sets-all withou t 3 ddi­
tiona I C()st . This is a n a bsolute ly complet~ course 
which qualifies you for t he go"~rnment firs t · class 
license and for the big· pay jobs in Radio. 

We Help You to Big-Pay 
Positions 

Scores oi young men who h",·e taken our course 
are already ea rning from S, S to oVer $200 a week. 
M erle \Vetzel of Chicago Heig·,ts , Ill .• advanced 
from lineman to Radio Engineer. increasinl' his 
salary 100% even while taking our course l Emm" tt 
WrI.h . right after fin;.hing hi. traming starled 
earning $3UO a month and expenses. Another grad. 
uate is now an operator of a brr>adca.~ting sla tion 
p,,"x of Havana. Cuba, and carns $250 a month. 
Still another graduate onl}' 16 years old is averaging 
$70 a week i na rad io store. and we hel;> OUr graduates 
to positions like these. 

Send for FREE BOOK 
Therc 's more money for You in Radio. Find out 

what this field has meant to hundreds of our grad­
uates--and how you too can profit in it. •. Rich 
Reward. in Radio" has just been printed. I t is 
filled ,,·ith the latest Radio fac ts, fiCllres and illus. 
trations of tremendous interest to you. Right now 
-if you are at all ambitious-send for this valuable 
free book. Writc ~ow while our Sp.-cial offer is 
still open. Fill out the coupon-and mail it now! 
National Radio Jnstitute, Department 53KB. 
Washington. D . C . 
""""""""""""'" 
NATJONAL RADJO JNSTITUTE. Dept. 53KI:, 
Washington, D. C. 

W ithout obligation send me ~·our book ··Rich Re­
wards in Radio ," which tells all about the oppor­
tunities in Radio. how spare time study Ilt home wi;1 
qualify me quickly as a Certified Radiotric!an so I 
can get one of the", .plcndid pOSitions, and how 
your Employment Service helps me to s<:cure a Lig · 
pay job. 

Name .. ..... ........ .... ..... . 

Strel'l... 

CitY.. .... _ 

. ......... ........ " ..... 6. gC ... ' -' 
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m Majestic Roll , 
@. of the 
~i d 
. ~ Mishty Or8an ~ 

I~ Mighty tones from 
• the depths of the 
~.:., noblest of musical in' 
tij strumcnts do not tax 
{.~ the of resources 

Rauland, Lyric. Ac' 
curatcly designed for 
faul dess am p lifica' 
tion, this instrument 
fai thfully tran~mits all 
organ tones - those 
of the piccolo stop as 
well as those of the 
open diapason. 

~J-----J\:.:':iAi: 
I (.,~H. ~ Rauland-Lyric is a laboratory­

grade audio transformer de-
signeu especially lor music 

' •.. ~ 
~ 

lovers. The price is nine dollars. 
~l D escriptive circular with am-

. ~ pl:fication curve will be mailed 
~'~ on r equest. AlI·American 
t~ R adio Corporation, 4201 Bel· 
.~., mont Ave., Chicago. 

~mi~~ii 
~(~ c , .-AMERIC ·le 
~ ... , * ~'v-' TlWlr "AI<":..t~ ?!. 

If!J] d The C!=~:~~~~Titics ~!Jl ~'it . 'ii~ rfit~. ~"'~-'. _vv-~,~-,.91 
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THE RADIO AGE 
BUYERS' SERVICE 

What do you want to purchase in the radio line? Let the staff of RADIO AGE save you 
time and money by .ending in the <:oupon below. Enter the number of the article you 
would like to know more about in the spaces provided in the coupon. 

1 .. A" Ba tte riea 
2 A<'rial protectora 
3 Aerial ineulatora 
4 A~rial. 
5 Aerie". loop 
6 Amplifien 
7 AmplifYina unite 
8 Ammeten 
9 uB· · baltcrie. 

10 Batterie. (.tnte voltage) 
11 Batteriee . dry cell 
12 Batterie •• atorage 
13 BatterY chargen 
14 BatterY clip. 
15 BatterY platee 
16 Batter) .ub.titute. 
17 B L' %ele 
18 Bind ine poata 
19 Bindine poete. in.ulated. 
20 Book . 
21 Boxep. batterY 
22 Boxe., gr-oundi n:§: 
23 Brid ge.!, wheatetone 
24 Broadc a . t in .. equipment 
25 Bu .. hing-e 
26 B u%'zen 
21 Cabinet. 
28 C.bin<'h. battery 
29 C abineh. loud . poaker 
30 Carbone. battery 
31 Cat whi.kera 
32 Cod. practi.~,.a 
33 C oila 
34 Coils. choke 
35 Coile . coupling 
3& Coila. filter 
37 Coil_, ~rid 
38 Coila. honeycomb 
39 Coil •• inductance 
40 Coil. , ReinarU 
41 C oil I . atabiH%er 
42 Coil~. tuning 
43 Condenecr part. 
44 Condenll;er plate. 
45 Condenaera, antenna coup' 

ling 
46 Condcnaera. by-pal:a 
41 CondenJen. couplins; 
48 Condeneera. filter 
4:i C onden •era• hXc.-d (paper. 

50 ~~~d:~~~;.n:~riable grid 
51 Cond~nel!"'. variable mica 
S2 Conden 'er., vern ier 
53 Contact point. 
54 Contact l. ewitch 
55 Cord ti P I 
56 Co..-d ... for h ead .et. 
57 CoupleT', loo.e-
58 Couple r-a. molded 
59 Couple,... v.r io 
60 C r YAt al alloy 
61 CrY5tai holden 
62 CrYet a le. r o ugh 
63 C rYI!I lal c. miner-.I 
64 C r y8tale •• ynthetlc 
65 Cry!ltal •• unmounted 
66 CrYs tal ... mounted 
67 Desks. radio 
68 D e t e ctor uniU 
69 Dctectore, crt",ta' 
70 Detec t o rs. fixed cryetal 
71 Di.nl, adjuate ra 
72 DlD) . , compolit ion 
73 Dia la . hard ru bber 
74 D ial5. rheon.t 
7S Dial., m e tal 
76 D iall , ' ·rrnier 
77 Dial. with knob. 
78 D ies 
79 Drill s, el~ct ric 
80 Dry ceU. 
81 Earth l:round. 
82 EJ.ctrolyte 
83 Ename l .... b a ttery 
84 Ename l •• metal 
85 End .tope 
86 Eyelete 
87 Exper i mrntal work 
88 F i b,.!· Jlh~t, vulc ani%1MI 
89 Filter reac:ton 
90 F ixturra 
91 Fuee cut oute 
92 Fuaes . tube 
93 G e neratora.h igh frequency 
94 Grid choppen, rotllry' 

95 Gr'd leak holdera 
96 Grid. tranemitting leak. 
97 Grid leak •• tube 
98 Grid leak •• variable 
99 Grinderl . electric 

100 Ground clampe 
101 Ground r-ode 
102 Handlel •• witch 
\03 Head band. 
104 Head phones 
lOS Head leta 
106 Honeycomb eoil ad.pten 
107 Hook up. 
108 Horna, compoe,tion 
109 Horna, fibre 
110 Horn., mache 
111 Horne. met.1 
112 Horn., wooden 
113 HJ'drometer~ 
114 Indicaton. pola.rity 
115 Inductance. , C. W. 
116 I nlulation. molded 
117 Ineulation material 
118 Inlulatore, aerial 
119 In.ul.."tor • • tompo.ition 
120 I n.ul.tora. fibre 
121 Ineuletorl. high voltage 
122 InauI.tor~. cloth 
123 Inlulator3-, g la .. 
124 In.ulato n . hard rubber 
125 In.ulator-I. porcelain 
126 I rona. loldering 
127 Jack. 
128 Filament control 
129 Ja r .. b"tterY 
130 KeY •• trane mittin .. 
13\ Knob. 
132 Knock-down panel unit. 
133 L.boratorie •• telting 
134 Lever, ewitch 
135 Lia:htn:ng- errute,.. 
136 Loolecouplera 
137 Loud IPCOlken 
138 Loud .peaker unit. 
139 Lugl. battery 
140 Lug!!. terminAl 
141 Meaeuring in.trument. 
142 Me .. ohmetera 
143 Meter •• A _ C . 
144 Metere. D. C. 
145 MiCa 
146 M i ca ehech 
147 M i liiOlmmeterl 
148 M i neral. 
149 Molded in. ulation 
150 MolYbdenum 
151 Mountin .... coil 
152 ~1ountin.... conden •• r 

leak 
153 Mount ing •• end 
154 Mountin .... .-rid leak 
155 Mounting-• • honeYcomb 

coil • 
156 Mounting a. inductanc e 

Iwitch 
157 Name plate . 
158 Neutrodyne .et part I 
159 Nuto 
1 fiO Ohmetera 
161 O.cllJ.tor. 
162 Panel cuttin l!: and drilling 
16.3 Panele , drilled and un_ 

drilled 
164 Panel.. fibr-e 
165 Panel",. hard rubber 
166 PArts 
167 Paate, eolderinll' 
168 Patent attOrneY' 
169 Phone con nedon, multi-

ple 
170 Phonograph . dapter. 
171 Plate •• conden.er 
172 Plu ge, coil 
173 Plu ... , telephone 
174 Pointera. diaJ and knob 
175 Pole •• aerial 
176 Potentiometen 
177 Punch in .. maehi neS 
1"8 Reinart,Z set part' 
1"9 Re.ener-ative act parte 
180 Receiver cape 
181 Rectifier •• battery 
182 R •• iatance leak. 
183 Reaiatance unit. 
184 Rheouat ba.tee 
185 Rhco.tat . tripe 

186 Rheo.tah, automatic 
187 Rheoatata . batterY 
188 Rh~.t.t., dial 
189 Rhea.tat. , filament 
190 Rhea.tat., potentiomete r 
191 Rheoetat •• power 
192 Rhea.tata , verni er 
193 Rode. ground 
194 Rotor. 
195 5<:rapen. wire 
196 Screw d ri ver. 
197 Screw. 
198 5<:hool •• radio 
199 Seh, receivinK---cabinet 
200 Sete, receivinc---cryetai 
201 Seh. receivin .. - knock_ 

down 
202 Set.. receiving - Neutro­

dyne 
203 -Seh. receivi n .. -portable 
204 Set •• receiving- radio fre­

quency 
205 Set., receiving reflex 
206 Set • • recriving--regenera-

tive 
207 Set.. receiving- Reinarh: 
208 Seh. receivina- .ectional 
209 Set • • receivinc-.hort wave 
210 Set3-, receiving- .uper-re-

generative 
211 Seu,lran.mittina 
212 SI.t. 
213 Shell.c 
214 SlidL'r. 
215 Socket .dapter. 
216 Socket •. 
217 Solde, 
218 Soldering iron •• electric 
219 Soldering pa.te 
220 Solder flux 
221 Solder eel h 
222 Solder eolution 
223 Spaghetti tubin .. 
224 Spark coil. 
225 Spark aape 
226 Statnping. 
227 Stator. 

~~ ~:~c~!~~. 
230 Switch lever. 
231 Switch point. 
232 Switch .to," 
233 ~witch .... "'4-r , ,,1 
234 Switche • • batter,. 
235 Switchea. filament 
236 Switche . . .. round 
237 Switche • • inductanc. 
238 Switche •• panel 
239 Switchee. ainale and dou-

ble throw 
240 Tone wheel .. 
241 Tower •• aerial 
242 Tranlformer... audio fre-

qUency 
243 Traneformer •• fil.ment 
244 Tr"nerormen. modulation 
245 Tran.£ormerJ . power 
246 Traneformer., pueh_pull 
247 Tr.n.rormcra. r.dio fre-

quency 
248 Traneformer • • variable 
249 Tran.mitteu 
250 Tubee. vaccuum-peanut 
251 Tube., vacuum-two el~ 

ment 
252 Tubee, 'Vacuum- three ele-

ment 
253 Tune,.. 
254 V.riocouplera, h.rd rubber 
255 Variocoupler •• molded 
256 Variocouplere. wooden 
257 V.riomete,. . h a rd rubber 
258 Var iometen. molded 
259 Variomcten. wooden 
260 Varnish, in.ulating 
261 Voltmeten 
262 Wa.hen 
263 Wave metera 
264 Wa'Ve trap. 
265 Wire, aer ial 
266 Wire.1braided and etranded 
267 Wire: copper 
268 Wire, ineul.t.d 
269 Wire, Lit~ 
270 Wire. mll~net 
271 Wire, platinum 
272 Wire. tunusten 

I 
I 

) 

II 
I 
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Transformers 

I T IS not the purpose of this paper, 
nor is it possible in the space a vail­
able , to enter into a theoretical con­

sideration of the ideal characteristics of 
intermediate frequency inter-stage trans­
formers suitable for use in super-hetero­
dyne receiving systems, but rather to 
explain the desirable characteristics of 
such transformers briefly, and to present 
some designs which have been found 
most satisfactory, yet simple enough to 
be constructed by the experimentally 
inclined radio enth usiast. 

As is well known, a signal received 
upon a super-heterodyne system at a 
short wavelength is con verted by means 
of an oscillator and first detector to some 
longer wavelength, then fed to a sharply 
tuned amplifier, amplified, and again 
detected, after which the audio frequency 
signal may be further amplified. The 
reason for this change in wavelength 
is two-fold: Direct radio frequency 
amplification at short wavelengths is 
not at all efficient, whereas it may be 
made extremely so at longer waves 
between two and ten thousand meters. 

The second reason is that an efficient 
radio frequ ency amplifier operating at 
broadcasting wavelengths must have 
each stage tuned, which would involve 
from three to six adjustments for a really 
sensitive receiver (interstage coupling 
in the amplifier prevents practically 
building such a really sensitive system) 
each time it was desired to tune to a 
different signal. I n the super, the ampli­
fier, consisting of several stages, is per­
manently tuned to one wavelength, and 
the signal wavelength changed to that of 
the amplifier by means of but two adj ust ­
ments-the oscillator and loop circuit 
controls, regardless of the amount of 
amplification obtained. 

The Requirements 

O BVIOUSL Y, the ideal interstage 
transformer must operate at a wa ve­

length long enough to get away from the 
drawbacks of shortwave amplification, 
but not long enough so that the amplifier 
will verge into the audio frequency range 
and be non-selective. The transformer 
must give the greatest possible again 
(amplification) so that a minimum num­
ber of stages may be used; it must be 
entirely stable, and preferably operate 
with a negative grid potential to be 
economical of plate current. In its ideal 
state, the transformer would give uni­
form amplification O\'er a frequency 
range of 10,000 cycles (necessary for 
undistorted speech and music repro­
duction) yet no amplification of any 
frequencies outside this range. It must 
not be so selective as to cut freq uencies 
within this range, and it should be so 
shielded either by a metal case Or an iron 
core that it will not be affected by strays 
in the nature of long wave telegraph 
transmission, etc. This latter considera­
tion necessitates the use of. a wa velength 
not commonly used for telegraph trans­
mission, 

(Tum to page 96) 

Over 500 Stations in U. S.­
How Many Do You Get? 

The air is fairly crowded with an infinite variety of programs. 
Yet most listeners rarely hear more than thirty or forty . A 
good set has the ability to bring in practically all of these sta-

Paten ts PendinA 

tions, but it takes fine tuning 
to get them. Almost impos­
sible with ordinary dials. Slip­
ping, backlashing "Verniers" 
are little better. 

The new "BETTER TUNING" 
Control, solves the problem. Smooth, 
easy action without the slightest 
backlash or lost motion. A vernier 
device for fractional readings. Turns 
quickly and easily to that last, fine 
hairline adjustment. 

Works with either right or left turn­
ing instruments. Readings in dial 
numbers and wave lengths or caII 
letters. 

Not only makes your set work bet­
ter but look better. 

New B-T Products 
The New B- T Inductance, the Toro­

style Transformer practically eliminates 
pick-up, no intercoupling. 

The B - T Socket, something new and 
different. Features you'll appreciate on 
sight. Write Dept. S for circulars. 

BREMER TULLY MFG. CO. 
532 S. Canal St. 

MA.RVELOUS NEW 
AUDIO TRANSFORMER 

• ddo a musiealqua1j1oY'O au M\1ar 
t..yond a.a.ythin.a: 7'ou ever baud ' 

Mlol"eKARAS HARMONIK 
AmpWie. 1011'. middle aDd hiah 
to~l1to the &ame blC "oluma. 
chua eUaunatinc di. .. tor'tlOu. BrillC$ 
out the v ic.a hat'moni~ aDd oyer_ 
_ ... of maaio. Price $7.00. Write • 
'an, Electric C... Dept. ,)8 .93 4042 H. Rockwell 51 •. Chico,. 

BAKELITE KNOBS 
Permanently holu their color anu :t-
finish. Write for Booklet 31. 

B 247 Park Avenue, New York, N.Y. ® BAKELITE CORPORATION 

00 Chicago Office: 636 West 22d Street 

:(0 Teseed flnd Appr01)ed bll RADIO AGE :(0 

Chicago, Ill. 

WHERE AN AUDIO S3·50 * 
Transformer" Called for in r 

the Blueprint Use .... . 

FLINT BEST VALUES ';".j 
GUARANTEED ~ 

Transformer 'I 
From Your Dealer or Direct. 

FLINT RADIO CO. 
1894 WilBon Ave., Chicago 
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LIFE, 
LIBERTY 

and the Pursuit of 

HAPPINESS! 

You Won't Have 
to 

Pursue 
HAPPINESS 

You can have it rightat your elbow 
to while away the time 'til old Lady 
Static gets off the line! 

You' ll have no trouble getting 
station Z-I-F-F-S, because you ' ll 
find it is always tuned in to catch 
your funny bone's wavelength, and 
IS more ticklish to your giggle box 
than the finest cat whisker! 

ZIFFS, Badzib's Book oj Art 
and Wit, is the only humorous 
monthly of its kind on the market, 
and is cra mmed full of the best 
artists and funsters in the world! 

Exclusive Photo Section! Com­
plete gallery of French-American 
~rt Stuc:lies in color! FHty pages of 
Illustrations! Pep, Ginger, Punch! 

ALL FOR TWO BITS! 

Pick This Out On 
Your Piccolo! 

E.~n Il00' your s~t is growling' 
'T,I you th inlt a cat is hDwling 

Arod the mu.< ic comes in walling, hissing sniffs , 
You will glggl., gr in arod chuckle 
'Til YOU halt" loost Ih. hick/r 

On your I:elt. i/ you' ~. the latest book 0/ ZIFFS 

'! ou wouldn't go fishing without 
bait. woulc! y ou ? WeI!, then. don't 
try to get H ong Kong On a stormy 
night with a crystal set, till you\'e 
put your John Henry on the tag 
below: 

IzIFFS, - - - - - - -'I 
608 South Dearborn, I Chicago, Ill. I 
D~ar B ad zib : 

I I got a rad io, I got Ha .... aii. I got drov,"~d 
out. I got peeved. I 

I 
I <!on' t S~~, nothin ' to la~ at, you b ill buml 

~~~'lli t .... o b ,t s, Send me e July ZIFFS, and 

I They Call M e ' " " , , , , , , ..... .. . . . . ... .. .. . . 

~nd I live at .. . : .• . ,." .......... .. . .. ... . . . . I ---------

With the Manufacturers 
(Continued from page 85) 

Brooklyn "Good Will" Trip 
a Success 

.Covering 9,021 ~iles by rail and 2,500 
miles by automobile on their "good-will 
and industry" trip, the Brooklyn Cham­
ber of Commerce made radio history as 
well as scored travel and industrial honors 
this year. 

Their special train . was radio-equipped 
and. \nth the exceptIOn of one day, fol­
lOWing the damaging of the apparatus, the 
members heard broadcasting, in many 
cas~s of programs welcoming them to 
vanous cities or given otherwise in their 
honor, throughout the l:nited States and 
Canada . 

The antenna was 60 feet lon~, on the 
roof of the observa tion car, serVing a fi\'e 
tube n~l:'trodyn e set and an amplifier. 
In additIOn, a portable set was carried 
\\'he~e\·er . the party went on auto t rips to 
scemc pOInts , 

Eric H. Palmer , of the Freed-Eisemann 
Radio Corporation, member of the Cham­
ber, made the entire trip, and reported 
e?,cel!ent receptio~ on the Whole, con­
sldenn~ the conditions, particularly of 
t he high-power stations like KDKA 
\\ HT~ KGO, KOA, WG:\" , a nd \ SAl ; ' 
sO,metlme.s when . the train \\ as going a 
nllie a minute, \\,Ith occasional fading on 
sharp turns and marked fading in tunnels 
a nd when crossing steel bridges. 

P al me r, took his set into the Grand 
a nyon, to the top of Pike's Peak into 

Yosemite \ 'alley, besides Lake Louis'e and 
on the snow-covered mountains of the 
Ca nadia n Rockies, among Indian pueblos 
of the , Southwest, on the shores of the 
Pacific Ocean, and along the auto roads 
of .. alifornia, nenr failing to receiH 
musIc froln the ether. 

Double Service Tube on the 
Market 

.. \ tube with double sen'ice is announced 
by the Va n Horne Co" at Franklin, Ohio 
t h is concern being the man ufacturers of 
the Van Horne Selected and ~lusselman 
Certified radio tubes, 

The new tube is known as the 3V-A 
radio tube and' is adaptable either to dry 
cell or storage battery operation. I t has 
the. sa~e structural princ ip le as the 5V-A , 
which IS patterned after the conventional 
201 -_-\ . It Consumes one quarter of the 
curren t of a 201- .-\ . 

The 5V-.-\ tulle is of the '; yolt type 
with a current consumption of one quar­
t er of an ampere, whi le the 3\'-A takes 
three volts and COnsumes one tenth of an 
ampere . The mutual conductance on 
the 3\'-.'\'s is 500 micro-mhos: the plate 
flow 3.8 milliamperes to 5 milliamperes 
and the amplificalion 6.5. 

With each of the certified tubes sold 
:\1 usselman furnishes a characteristi~ 
curve of the tube itself, a scheme which 
is rapidly finding favor with the radio 
public. Thus you have matched trans­
formers and then matched tubes. The 
characteristic curve On each tube enables 
you to determine its ability to perform in 
ditTerent parts of the circuit, and sa\-es the 
trouble of having to ha\'e a cun'e drawn 
on all your tubes. 

Jf. Tested and ,1PP1'01lcd by RADIO AGE :[. 

Voices of the World to Be 
at "World's Fair" 

~TEW YORK-Plans now afoot by 
1,~. leading broadcasti~g interest s in the 
{;nlted States, who Will exhibit at the 
Fourth Annual _ ational Radio Exposi­
tion, opening in Grand Central Palace 
:\" ew York, September 12, will create i~ 
the Exposition auditorium a new tower 
of Bahel in \\'hich the \-oices of the world 
will be receh'ed by radio, according to an 
announcement by Harold Bolster and 
J. C. Johnson, directors of the Exposition . 

T~r.ough the broadcasting studios and 
receIving station to be set up in Grand 
Central Palace during Exposition \\'eek, 
p roba bly London, Paris and Berlin will 
be "pl.ug~ed in," through high power 
~ranslm~slOn, and the . first exchange of 
International concerts, It is expected, will 
take place on the opening night. Dis­
patc~es . from Berlin, reflecting the great 
public Interest created in Gennany bv 
the announcement that an agreement had 
~een concluded between wireless interests 
10 that country and America for an 
exchange of radio concerts are confirmed 
by .exhibitors at the Fourth Annual 
:-ratIOnal Radio Exposition , Technical 
experiments, it is add~d, will begin almost 
immediately, and by September the regular 
exchange of concerts should be in force. 

The present outlook is that the Amer­
i~a.n ra.dio fan will be greeted a t the ExpO­
Sition In at least four different languages 
from as many parts of the world. On the 
other hand, the messages deli .... ered 
through the microphone in Grand Cen­
tral Palace by leading figures in American 
p~b!ic and industrial life, will be heard in 
nlll110ns of homes across the Atlantic. 

~adio interests representing an annual 
bUSiness of O\rer S300,000,000 will exhibit 
at the Fourth Annual X ational Radio 
Exhibition. So complete and elaborate 
are the exhibits to be olTered this vear to 
the radio trade and the radio pubiic that 
the third floor of the Grand Central 
Palace has had to be opened for the 
Exposition, in addition to the ground 
and mezzanine floors. ~or is public 
interest less keen . Reservations already 
had been received for OI'er 50,000 tickets 
frOl~l I <l:rge . industrial organizations, 
national IOstltutions and dealers through­
out the country. 

An Antenna Support for 
City Dwellers 

An attracti\ e antenna support for the 
use of cliff dwellers in the citv who desire 
that radio shall be as unobtrusive as. 
possible, has been designed and marketed 
by the Jife Support Co., at 5568 West 
\ 'an Buren St., Chicago, Ill . 

The device consists of a wire spring 
clamr) which encircles a small porcelain 
i~sulator. The clamp is slipped onto 
picture moulding ; the wire which is to 
be strung up inside the house is passed 
through the insulator held by the spring 
and the job is complete. 

~ffirn:g;<ell~11' 
LAVWB 
m~©ms 

/Or bislorll()n/~ss_./!.mpli/"c<ltlon. 
12.000, '18 .000. 50,000, 100.000 Oh..... Lwt 
SJ .!iD ~eb . Special tij 3e8 to Orrl~r S2.50 t!3cb. 

Yo'rite fordUcouDta. Wht-n Belter R~n.r.(Jncu 
4rc IMu u:iU be C"~unt.. 
Cr .. «nl Radio Supply Co., 5 Libert1 SI., J.m.iu. N. r 
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James F. Kerr, Noted 
Showman, Dies 

I t is with profound regret that \\'e 
announce to the radio industry the 
untimely death of James F . Kerr, general 
manager of the Radio World's Fair and 
nationally known showman. 

:\-1 r. Kerr's sudden demise will in no 
way alter the policy and activities of the 
Second Radio World's Fair and the 
Fourth Annual Chicago Radio Show, it 
has been announced . If. j. Herrmann . 
:\Ianaging Director of Lot h shows, and 
closely identified in t~eir manage-lIIen.t, 
welfare and success III the past, will 
continue to carry them on with the same 
degree of perfection as attained at previ­
ous shows. 

i\lr. Herrmann was to haye sailed with 
the Donald B. ~[c i\Iillan Expedition from 
Boston on June lith, but has now c~t 
short his trip in order to devote hIS 
undivided attention to the direction of 
the forthcoming Second Radio W?r1d's 
Fair and the Fourth Annual ChIcago 
Radio Show. 

Brandes Broadens Line 
Since 1908 Brandes haye been special ­

izing in radio acoustics and their. 1~l>ora ­
tories ha ve been constant I,. st n vlng to 
impro\,"e the a udio circuit of the radio 
receiving set because it. in the final 
analysis, determines the quality of t~e 
reception. This work h,lS resulted In 
the following new additions to their line : 

A new audio transformer which ampli­
fies without distortion frequencies from 
200 to 4000 cycles per second with the 
high voltage amplification ratio of I to .~. 
I t is so designed that two stages of amplI­
fication may be employed without sac­
rificing quality of reproduction, It is 
provided with outside soldering terlllinal 
connections, screw mounting base, and 
is completely shielded. 

Announced also is a new horn speaker 
(Type H), which is somewhat .Iarger than 
their Table-Talker and gl\'es much 
greater , ·olume. This speaker has lam­
inated pole pieces which increase it s 
magnetic efficiency, and, in turn, increase 
its yolume. 

"THE TUBE WITH A PEDIGREE" 

~HERE is only one way to measure tht' 
valut' o[ a radio tube, regardless of who 
made it and that is by the character istic 
curve r~ading. In this way, and no other, 
can its \'alue as a tuht' bt' dett'rminrd in 
advance. All lI-lUSSELMAX TUBES 
have a characteristic curve slip inclosed 
at the factory and certified when the re~d­
ings art' abovt' the standard set by leadmg 
radio t'nl1:ineerS as to what constitutes an 
unusually good tube. 

Jobbers. manufac:turer~, and 
dealers are Invited 10 write 'or 
details as to sales franchise. 

Manuractuted by 

TheVan Horne Co., Franklin, Ohio 
SALES OFFICE 

A. I. MUSSELMAN 
601-C Machinery Hall CHICAGO 

French Battery Reorganizect 
!\ refinancing plan, whereby the French 

Rattery Company at i\ladison, Wiscon'­
sin, will be able to gn·atly incrpas(' the 
output of that plant. has been announced 
by officials of the company. At a stock­
holders' meeting recently, it was decided 
to increase the preferred stock. 

The reorganization plan which makes 
the J\ladison concern one of th(' larg-est 
man ufact urers of dry batteries and 
llashlight s ill the United States docs not 
involve any changes in personnel. 

In vit:'wof the fact that thecolllpanyhas 
decided to intcnsify on the production 
of dry batteries and flashlights, the 
directors voted to drop the word "Car­
loon" from the namc of the company, 
giving the finn the new title of "The 
French Ratter)' Company." 

"Arctic" to Pierce North for Canada 
:-';ew Arctic radio transmission records 

'undoubtedly will he established when 
the Ca nadian GO\'ernment ship "Arctic" 
('nters the polar regions on her annual I 
trip this Summer. The vessel will be 
equipJ.l('d with a transmitting s('t espec­
ially designed to keep the Canadian 
Governlllent posted on her movements in 
thc la nd of the midnight sun. The 
.-\rctic will leave Quebec about June 27. 

The vessel holds the present record for 
recei ving- and transmitting radio nlt:'ssages 
from the point nearest the t\orth Pole. 
The Canadian Government is preparing 
to start t he ship off on her voyage sOllle­
what earlier this year, in order to pierce 
iarther into the Arctic ice field than it did in 
192-l . The staunch ship. built especially 
for Arctic travel, is being reinforced on 
how and stern with heavy steel plates to 
fight its way through the ice to a point 
fa rther north than it has been able to 
pt'netra te most of the 20 years it has been 
making annual pilgrimages to the Arctic 
circle . 

Last year the n>ssel continuously 
recei ved messages from t he Canadian 
government transmitted from Station 
KDKA, on the short wave, and estab­
lished the " farthest north" reception 
record when a message from KDKA 

'

was received at Cape Sabine, north of 
[,eary's winter base at Etah , and within 
It degrees of the north pole. 

Kot all the reply mcssages sent from 
t he vessel to the Canadia n govern ment 
were receh'ed, howe er, and in order to 
insure uninterrupted two way transmis­
sion this year, Commander C. P. Edwards, 
director of radio service of the Canadian 
Department of l\larine and fisheries, in 
collaboration with C. \V. Horn, superin­
tcnd('nt of radio operations of the \\'est­
inghotlsc Company and the KDKA 
engineers, is having a more powerful set 
1.11ilt for the Ye5sel this year. 

William L . Sayre Joins 
H. H. Eby Co. 

The H. H. Eby :\Ianufacturing Com­
pany of Philad('lphia, well known makers 
of quality hinding posts, r('cently acquired 
the services of William L. Sayre, who has 
"cen identified with radio interests for 
the past fifteen years. 

Entirely silver-plated! And 
a new standard has been set 
for lOW-loss condensers! It 
is only logical that the new 
Silver-Marshall S-L-W Con­
densers should be the first 
to be so built. Their losses 
are lower than many labora­
tory standards- t heir me­
chanical design uniqlle an,1 
original. The S-L-W plates 
mean real selectivity and 
station separation. 
No. 305 .0005._. 
No. 306 .00035 
No. 307 .00025 ..... . 

S·M 
Type 
210 
and 
211 
Trans­
formers 

.$6.00 
5. 75 
5.50 

S-M 210 and 211 trans­
formers are known as the 
finest intermcdiate trans­
formers ever made. They 
were an important feature of 
the rccciver built entirely of 
S-M parts, that took the 
grand swecpstake prize at 
the recent Los An gcles Radio 
Show. Price, each .... .. .. $8.00 

Send 4c in stamp. for Free 
Circulars of S-M Products. and 
reprint. of article from Radio 
Broadcast, describing the remark · 
able new Super, Autodyne Re­
ceiver. 

Chicago. Illinois 

!\I r . Sayre was made an associate of 
the Institute of I{adio Engineers in 19U 
and later of the American Institute of 
Electrical Enginecrs. His earlier training 
under ahle physicists, coupled with his 
later practical radio and merchandising 
experienc(', will enable the Ebyorganiza­
tion to offer further aid to its many 
man ufacturing and distriLuting customers 
upon whom l\1r. Sayre will call after a 
time spent at the factory. 

I Are you ready for the big season t hat 
starts in the Fall? Order your September 
RADIO AGE NOW! 

'i- Tested alld ' \lJ/Jrot'ed I,y RADIO AGE 
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The Jewell 
Radio Test Set I 
, This is the most com­
plete Radio Test Set on 
the market. 

~ Manufacturers, Ex­
perimenters, Jobbers and 
Dealers all over the world 
are using it. This set is 
J ewell's outstanding con­
tribution to Radio. 

Price $7500 

Send for Complete 
Circular 

Order from Dealer 

Jewell Electrical Instrument Co. 

~ 
1650 Walnut St., - Chicago 

"25 Years Making Good Ins/rumenls" 

W ANT SELECTIVITY? 
With Tone, 

* Clearness and Volume? 
THE 

ORIOLE 
5-TUBE MODEL 7 

Fills the Bill 
Jobbers and Dealers Write for Exclusive Appointments 

W-K ELECTRIC CO. 
l{ENOSHA, WISCONSIN 

;r. '1 'e ~ted and App-r(Jl'ed by RADIO AGE ;r. 

The Magaziuf oj lire !lollr 

Brainard Foote Analyzes 
Tuning Tricks . 

(Continued from page 10) 

tributed capacity. Then, to bring KSD 
near to 95 on the dial, it was necessary 
to remove five of the rotor plates. The 
condenser is then really only a 15 plate 
instrument, because the fixed plates 
corresponding to the removed rotor 
plates are "dead" too. Thus the capacity 
is reduced to about 7-12 of its former 
value, or about .0003 mfds. Two marked 
impro\'ements result from this: 

I. The inductance to capacity ratio 
is much higher than it was, meaning 
louder signals. 

2. The tuning scale is evenly distributed 
over the entire scale, meaning just as 
good selectivity with much easier tuning. 

Thus One of the chief gains made by 
using a coil having low distributed ca­
pacity, e\ 'en with the basket-wound 
type, is the greater wavelength range 
possible with a gi en variable condenser. 
It must be understood that more wire 
is needed, and because of the fact that 
added wire means added resistance, 
!;ome might think the spaced system a 
disad\·antage. However, the use of a 
higher inductance - to - capacity - ratio 
throughout the scale more than offsets 
the slight increase in wire resistance. 

A set adjusted to tune in this fashion, 
especially if the condenser be one of 
straight-line wavelength, as in Fig. 2, 
\\ here each degree represents a certain 
number of meters (usually 3 ~ to 4 ~ 
meters) is a pleasure to operate. To 
keep it smooth-running, the antenna 
absorption must not interfere on short 
waves, on account of the natural period 
of the antenna system. 

Antenna Natural 

I N THE case of a long and high aerial, 
the natural wavelength may lie near 

200 meters or above it, including the 
antenna coupling coil of the set. Hence, 
the coupling coil should have a tap on it, 
so that only 4 or 5 turns are used for 
short wave coupling. The antenna 
natural interferes with regeneration and 
the set usually will not oscillate over 
4 or 5 degrees near its lower scale in case 
the antenna natural is too high. When 
the natural can't be reduced by using 
fewer turns in the coupling coil, a small 
series condenser is advised, .00025 to 
.0005 mfds. capacity. 

The circuit given in Fig. 3 shows how 
the regular three-circuit tuner outfit 
can be rearranged along the lines of this 
article. In addition, the method of re­
generation does not interfere with the 
tuning to any noticeable extent, the two 

. controls being independent of each other. 
The secondary is the space-wound coil 
about 4 inches in diameter and having 
about 60 turns, or any number necessary 
to place the shortest wavelength at 200 
meters. The wire ought to be about 
No. 18 in size, although no smaller than 
No. 22 . The tickler is a coil having 
about 15 turns wound on a 3-inch tubing 
and placed inside the secondary at the 
Ii lament end. The primary is about 
ten turns, wound on the same tubing 
as I he secondary and at the filament end. 
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The tickler, while- fixed in position, must 
ue tried reversed in case its direction 
is wrong for oscillation. If wound in 
the same direction as the secondary, 
the end away from the grid goes to the 
regeneration condenser. 

The headphones or primary of the 
audio transformer act as a radio fre­
quency choke coil, so that the R. F. choke 
coil often specified at point X isn't 
needed for broadcast waves. Care must 
be taken not to use a fixed condenser 
across the phones or transformer pri­
mary, however. There should be no 
more turns than necessary on the tickler 
to secure regeneration, for with too many 
turns the range of the regeneration con ­
denser will be constricted and it will be 
hard to adjust the tube to the "edge" 
of oscillation, just as it is when the 
usual type of tickler is too big. If the 
tube oscillates with only 10 turns on it. 
so much the better. 

DecidiQg on a Portable 
Super-Ret 

(Continued from page. H) 

will be proportionately, due ~o the 
elimination of reaction, etc. , which is 
bound to occur to a varying extent in 
every amplifier. \Vith the transformers 
used in the portable super, two stages 
will get down to the noise level under 
average conditions. The question then 
arises as to why we whould use three 
stages when we obtain the same results 
with two, and save a tube and batteries. 
The average fan's answer is "greater 
sensitivity" but he forgets entirely the 
noise level and the fact that more than a 
given value of sensitivity, assuming for a 
moment that it would result from the use 
of a third stage, is worse than useless. 

There is no question but that a novice 
can assembly a two-stage audio amplifier 
and make it work perfectly. Yet the 
same man will have great difficulty 
assembling a comparatively high fre­
quency RF amplifier. The same condi­
tions hold in an intermediate amplifier 
and the number of successful supers 
that have been built using iron-core 
transformers indicate they are far the 
easiest to build in actual practice. Where 
only two stages are used, the efficiency 
per stage is increased over a three-stage 
amplifier, the possibility of trouble in the 
ampli~er decreases 25 per cent; and a 
tube, Its socket, a transformer and some 
wiring are eliminated. This is a decided 
advantage. 

From the foregoing it is evident that 
on the counts of amplification and current 
consumption, the iron-core transformer 
is far superior to the air-core system, 
eVen when the latter is built in the form 
of a tuned neutrodyned system. From 
the novice standpoint, the additional 
~tability and ease of assembly put the 
IrOn-core system far ahead of the high 
frequency amplifier. 

It will be seen, then , that the choice of 
~ransformers is important, affecting as 
It does the operation of the entire super. 
Transformers that are tested and match­
ed as to curves and peaks, in careful 
laboratory tests, are the best for portable 
Jupers. for they eliminate all possibility 

:to 
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Two PopularlJpes of 
Jefferson liansfonners 

Living tones of music and song, drawn into the" mikes" for your 
entertainment, get the reproduction they deserve with Jefferson 
Radio Transformers as part of your set. The extraordinarily 
accurate amplification afforded by Jefferson Transformers brings 
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in to you the music from the air as you would hear it in the studio. * 
Jefferson Transformers give their best, just as the artist does. 
It takes pains-and brains-to make fine transformers. Our recipe 
for leadership in the field is simple: We devote all our time 
and manufacturing experience to transformers and coils. 
A good set demands Jefferson Transformers to make it better . 
Good dealers sell them. 

JEFFERSON ELECTRIC MFG. CO. 
501 S. Green Street Chicago, Illinois 

Makr:ra of R.dio Tuite Rduvenato,.. Radio Tranaforrnerl. 
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Automobile lenition Coila. Jump Spark - Make and Break 
Coila, Auto TrartJormer., Tr.tinl' In.trumenta.. Toy 
Transform.re. Furnace and Oil Burner Tran.fonner., Oit 

Rurner lenition Coil .. . 
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" N one better made!' .~ 
ConEorm to Bureau 
oE Standards specifi-
c ati ons for lowest 
losses. Automatic 
bearinll take-up and 
f'uR'R'ed construction 
:lSSUre permanent 
alignment. All capac­
irie:i - plain, vernier. 

Fullv guaranteed. 

Duplex Matched Condensers 
Afford Uniform Dial Settings 

Read \ .. ~ - ,~, t.~ . ~ Number 
AI .... avs ~~ _~~~~I-!\t' Only One 

Alike ~ . " r, ~ , : to Log 

Or eliminate logging - Dial by call 
letters orwave lengths. Specially tested 
and guaranteed. Matched, packed and 
sealed, to remain unopened until used, 

Litnature on request 
DUPLEX CONDENSER & RADIO CORP. 
41 Flatbush Ave . Extension, Brooklyn, N.Y. 

Lc:k some of the 
r"finements oE the 
Dupl"" Standard but 
are "best at the price:' 
Idea{Eorportablesets. 
AIl capacities-plain 

and vernier. 

to $200 a Week 
now, everywhere. hiR', 

easy money is heinR' made in 
Radio. Fieldllnlimited ,You e30 
master radio quickly 8t home 
In spare time, No previous eXPEl-

rienceneceseary. Nowisthetime 
toenterth is new. uncrowded field. 

1,000 Mile Receiving Set- FREE 
Onroew homc· stndy metbodsmakeeverytbing about radiO 
amazlnRly aimple. No other course like it . Make-s yon eI­
pert on radio o~ratlon. repairs and iostaUations of all 

~~dto~e~e f:rv~tr~n~J;e~!~!i~~:~~t/RrE~n8~~~ . 
m lS9 tbi. big ofTer - ACT, Write now for big free book . 

RadIo Association of AmerIca 
45&3 R"ven&woocl Ave., Dept, 28 Chicago 

Ytpjllj~ ~ii=:::; 
50,000 Sold Firs l8 Weeki - Every Rsdio O .... ner Heeds One 

Select Station at Will ~~t,r~d\~~~:re~~e"i"Ildl~.:'d 
a nd ~J~ar . Results &mazmg Wlth any make rube or 
crysl.:1J IlCt U''''!! WlJI' kind of aerial execpt loop ,,"tenna, 

ABSORBS STATIC - INCREASES VOLUME 
_~'lI.~ ... _ $1 POSTPAID! 

Better reception Or 
your money refund­
ed. Bank guarantee, 

Assembled c~mpl.te ; atta<b to 
acrialiotwomrnutel; No tools. 
Doesn't disturb pre:w:nt log. No 
additional tubes or batt<!rieo . 

Sen~ $. Bill How ~~~~~;:t"~'eS:::ti:: ~n~~~~ct .w., .,th In~'f'r"f\U , ('".omplo~ Jb,dJo Ifter .o.tnu FREE 

STEINITE LABORATORIES.Oept 401, ATCHISON. KANSAS 
Dl"ALE:AB-J088E:R8. Write t or dl&('notl'f'e Utlrraturlr Md prtCU 

~telo1to N.ttoa..ll,y koo_a popular ptl~. Ra.dio Set.. 

Plenty of Surprises in t he September 
Radio Age! 

of guesswork and danger of poor opera­
tion after you ha ve transported your 
set a few hundred miles from civilization 
a nd radio stores. 

A fan who takes a portable su per on his 
vacation does not want to fuss with 
se .... eral imposing controls before he finally 
" lands" a station, Sometimes, under 
the screen of night and in the absence 
of suitable illumination, he will find it 
impossible to be aware of what he is 
doing if he has to t i nker wit h six or eight 
adjustments before actually begi nning 
to perceive results. If a portahle super 
is to be etiicie nt , it must be easy to tune. 
T\\'o tuning controls, one for each hand, 
and not more than two other adjustments 
for filament and \'olume control, are 
easy to remember and easy to handle. 
The day of the complicated super is over, 
and a portable super that is not easy to 
operate had better be left at home for 
the expert to experiment with. 

I n installing a portable super in a tra \'el­
ing cabinet or suitcase, many fans be­
come obsessed by a desire to either put 
too much into the set or to so crowd the 
parts in a " freakish" way that the set 
should be relegated to a museum as an 
oddity and not assumed to be an assem­
bly of efticient apparatus that will really 
produce cOast-to-cOast results. 

or portable use, t he type "I <)<)" 

tu bes are ackno\\'lellged t he most con­
\ 'enient , and their difference in volu me 
and battery drain as compared with the 
larger tubes is negligible. Small tubes 
can be so mounted in a Jlortable super, 
on a 7 inch by 18 inch panel, t hat trans­
formers and other parts can he mOlinted 
underneath the tu be sockets and put 
out of the way. ' For general compact­
ness, it has been found that seven tubes 
fit most satisfactorily in a 7 inch x 18 
inch la \'out, as \\'ell as being the best from 
a strictly mechanical standpoint. 

The parts used must also be durable. 
:\)any fragile radio parts are now on the 
market , and the}' a re suitable for the 
elaborate home models for which the y 
were construct ed. But for outdoor 
use they will not stand up under the 
ravages of the weather, Carefully cov­
ered parts that will withstand inclement 
conditions, as well a s the corroding ele­
ments of the atmosphere , should he used. 
:\ot all the burden should be put on the 
parts, howe\ er ; the outer case or cabi­
net must be covered with a weatherproof , 
paint or lea ther covering, or a like ma­
terial , that \\'ill thri\'e under ~ature's 
punishment, .\ portable set cannot be 
expected to be ke pt indoors during 
its actual use , so its construction should 
be carried out \\ ith a view to making it 
durable against ,,'eat her as well as the 
hardships - of \\'alking or automobile 
travel , 

The accompanying photograph shows 
how a cabinet can be utilized to hold the 
receiver itself, the lower part of the case 
being used for the batteries, all of wh ich 
are of the dry cell type. The" :\" batter­
ies, placed in t he order shown, stop the 
" B " and "e" batteries, take up the least 
possible room and take the curse from the 
load usually caused by the current sup· 
ply. Such an outfit will weigh about 30 
pounds, which is about as light as can be 
expected of a romplete portable set. 

:(. Te sted (lILd A pprol'ell /,y HADIO AGE :(. 

The J/aga::.illl' of !he 1I0lir 

12·Cell- 24·Volt 
Storage' B 'Battery 
Positively iii ven , .... with eacb 
porchMa of B WORLD "A" 
Stol"&ll8 Battery. Yon must ..."d tbl>! ad with your order 
WORLD Batteries are flU!looe 
for tbeir guarenteed qnality 
and aemce. Backed by 7eano 
of successfol mann factllre end 
tboosands of Jatisfted DBers 
Eq"",t>Od with Solid R..- C"",; 
8n loeuraDC. a,:raloet acid aod leak: *' &Be, Youaa'f'e60peruat and •• t_ 

Z-Year Cuarante. 
Bond In Writing :OIU.D Bat . ... Approved 
..... 11 tbelr frieode ," Th.t·. oar't .. r= and Luted 
;'o'::.1'k":bb;. ~:! ~:-dl~dB.':t~o::. .. Standard 
::~~l~: ~1:::~::: : : : : : sl~:i: by Leadiol 
&-V. I&. UO, A ........ . . . . , • 14.00 Aulhortiel 
Solid Rubbor C.ee Auto Batteries ..... ~_~ 
~Vol', H · Plate • •• •• •• $11 .25 N'ei:. ~ 
~~~l~ 1~ .. ~:i! : : : : : : : l:;~g ~::e. 01:.-:: 
Send No Money f.QS\:'::l:.!b~'d ~,.'p~ w. wfJl .hl,» de, ord.r .. rec.e'1ved. b,. 1::1:. ltedio ... ~. 
~~-:.dv.?: tkE'tJ~t~·~I~;;~a·d~ ~-'t Wb~ 
E.tra 0"_" Ii Doer ceat d~UD' for eaa' oratort_#.8ad1o 
in full "'Jtb order. 80, no"," &Dd g'et • .-aar-i' Indtluo
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AGE-' 

&Dta" batten at 60 per cent .. 91oa to 7OG. &D U . w.&C . 
WORLD BATTERY COMPANY 

121' 50. W.b.~h Ave.. I).pt. 36 CHICAGO . ILL. 

Id For or A~~O 
RADIO 

Get Cuba 
or 

Mexico City 
Whil" Big' Local Station. Are Broadcaotinlf. 
The ~ew York Evening World got 46 stations in 
On~ E. tlliJl{l including Dallas. Loa Angeles. and 
Porto Rico: whIle te~ting the wonderful sensitivity 
(of th~ 

New In Principle-New In Desl,n 

WERNER 
RadiO Frequency :(. 

TRANSFORMERS 
For All CirCUits 

In~i.t on getting them. if your dealer can't supply 
you, send your ord ... r to us. .., 

Price $4.00, All Types 
Send 'or Diacrams 

A wonderful interesting book "Radio Fuqu,,,cJ/ 
Amplificat ion" I'ontains populer and technical in­
rorm~tion WIth many up-to-<lnte R. F, I' irt'uit dia­
grams of irt'atest interest to both radio USf'r and 
engineer, 

2Sc postpaid 

R. Werner Radio Mfg. Co. ' 
204-206 NInth St. Brooklyn. N. Y, 

THE LATEST 
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Causes of Variation m 
DX Results 

(Conti1llledfroll! page 16 ) 

causing' a maximum disturbance at that 
time. 

Lightning discharges also ca use a great 
amount of noise in a receiving set, espe­
cially during t he summer, when electric 
storms are frequent and most severe. 
It is surprising to many when they learn 
that these disturbanccs are not usuall y 
heard over distances greater than IOU 
miles. These disturbances cause sharp 
clicks of considerable intensity in the 
receiver . 

Another condition w'hich is often founrl 
to be very annoying is fading. lI an y 
theories ha\'c been advanced regarding 
the causes of fading, bllt the latest infor­
mation upon thc subject seems to indi ­
cate that it is largely a matter of inter­
ferencc between direct wavcs an,1 wave,; 
that .have been reRected from the Heayi· 
side laycr, which is a layer of ioniseri 
air in the upper strata of the earth '~ 
atmosphere. This ionised air has the 
peculiar property of reRecting radio 
waves in a manner which might be COI11 -

pared to a mirror reRecting a beam of 
light . 

Sketch 3 illustrates how both the direc t 
and reRected waves travel from the trans­
mitter to the receiver. It is evident 
that the reRected wave tra\'els much 
farther than the direct wa \'e and is there­
fore subject to being out of phase with 
the latter wave. As the height of the 
Hea viside layer va ries, the phase rela ­
tion \\iIl change, thereby changin~ the 
extent to which the two wa\'es aid or 
oppose each other. It is possihle for 
the two waves to entirely neutralize 
eac h other, ca using the signal to disappear 
entirely, or they may aid each other and 
ca use a n abnormally loud signal in the 
receiver. Exhaustive tests ha\'e proven 
that barometric pressures also a ffect 
signal intensity and sometimes cause 
fading. 

. MA.RVELOUS NEW 
AUDIO TRANSFORMER 

add.. musisl qualitrto any set far 
beyond ~ you e ..... r hearo 

Build this phenomenal 
new radio in 45 minutes 

Th~ TM'oluhonary Erla 
CiTCloid.Fiv~ Factory· 

Bilt Kit-as you 
u"iv~ it. 

This new type kit is factory assembled. Ready cut, flexible~ 
soiderless leads make it ridiculously easy to wire. Amazing 
new inductance principle brings results hardly thought 

possible. Send for book, Better Radio Receptioll. 

N O\Y anyone can build the finest of 
receivers in On Iv a few minutes. No 

more wire hending Or soldering. 11erely 
attach a few rea rly cut . flexible eyeletted 
leads and the job is done. The finished 
set is unsurpassed even by the costliest 
factory-built receh·er. 

But 1110st amazing is the new induc­
tance principle incorporated in this last 
word in kits - called the Erla Circloid 
principle of amplification. 

Four vital improvements result from 
this great discovery, which are not found. 
in ordinary sets. 

1. Greater Distance: Erla" Balloon 
*Circloids have no external field, con­
sequently do 110t affect adjacent coils or 
wiring circuits. This enables concentra­
tion of proportionately higher amplifica­
tion in each stage, with materially in­
creased sensitivity and range. 

2. More Volume: Increased radio fre­
(luency ampl ification made possible by 
Erla Balloon Circloids gives concert vol­
ume to distant signals inaud ible with 
recei\'ers of conventional typc. 

4. Improved Tone Quality: The self­
enclosed field of Erla Balloon Circ10 ids 
eliminates stray feed-backs between coils 
and consequently does away w ith mush­
ing of signals and distortion. Tone is 
crystal clear and perfectly lifelike. 

Write for free information on kit-also book 
See how 45 minutes of fUll will g ive you 
the newcst and most nearly perfected set 
known to radio science. E a sv as A-B-C 
to finish. Examine it at any E~la dealer's. 
or send the coupon for full information, 
illustra tions and diagrams free. Also ask 
for remarkable new book, "Better Radio 
Reception." describing the sensational 
new Circloid principle. Enclose IOc for 
mailing and postage on book. 
ELECTR I ("A r. ltE~EAnCH L ABonATORIES 

2 543 Cottage G ro \'e Ave., C b1ca g-o 

ET.ECTRICAL R E E'EA n CH 
LABORA TORIE S. 

254 3 ':'otla g e Grove Ave .. 
Chicago, U . S . A-

D E'end me free informa­

3. Increased Seiecti'Yity: Erl a Balloon 
Circlo ids have no pick-up quality of their 
o wn. Hence only signals flowing ill the 

REBUILD YOUR NEUT-Use -ante panel, antenna circuit are amplified. S tat ic is 
unte parts. No neutralization. 22 feet gold greatly reduced for this reason. 
wire, only extra part, circuit and complete, 1-- - -------- - -----­

boloreKARAs HARMONfK 
Amplili ... low. auddJe and bi&!> 
tODfIII~ll to the &!tome hi&: ..golume, 
tltua elitninatiu.Jt di. .. tortioD. Bnna 
oat the ~il.& barmoniu aDd over.­
_ .. 01 m1llSio. Price '1.00. Write 
J;m. [It<lrie C •. , Dep). 58.93 4042 N. Rotlr ... rrsJ .. C!Ueag. 

tloD on ki t . D E n c lose l Oc T his sig .. iJ""tift .. "u' 
for Postage for ["look " Better lho ri<<dE,~JHt"}.Ul.". 
Rad io Reception." All "r~ eqUlppeJ /0 8."< 

complete radio kna("~. 

Name ... .. ___ . ___ . __ .......... _. '" 

• intple instructions-S5.00 prepaid. Hundred. 
of Neut owners use this kit. Details-lac. 
4& page catalolZ parts-lOc o Stamps accepted. 
KLADAC RADIO LABORATORIES, KENT, O. 

In our July issue, in reporting 
tests on the Wet .. B" batteries 
furnished the RADIO AGE In­
stitute by the Kelman Electric 
Co., at Rochester, N. Y., inadver­
tently it was stated the jars were 
housedinawoodcontainer. RADIO 
AGE is glad at this time to learn 
its error and to state the container 
is made of solid rubber, since 
obviously wood would not last 
long as a container for lead plate 
batteries. 

Addres s .... _.. .... ....... ..... ._ •..... 
Deal ers Excluri •• [ r"nchisa tiT< tI."il,,}.I.,o high dcm J."I-

min locQltlicsmllopc..Wril.or.nreimmttiiduly. Ci tY .............. _ .. _____ . __ . E'tate ............ _ ... ·.- ... 

CO\·lI 0:G I:\, SEPTE\(8ER-

-An unusual bunch of surprises that the Editors of R.\DIO 
AGE ha\'c hcen saYing for you all Summer. First , John B. R a th­
hun, thc "~Ian Who i\ lakes the Blueprints: ' will have an exhaus­
tivc article on "Thirty-T\\o Ways to Prevent Oscillations." That 
in itself ought to hold you for a while. Then such radio experts 
as Roscoe Bundy, H. Frank Horkins, Frank D . Pearne , Arm­
st rong Perry anJ Bra ina rd Foote will re \'eal t he ir new de\"clop­
ments fo r the coming season . .-\ re yo u read y ? September issue 
out August 15 ' 

1(. Tested and ,1pp rovetI by RADIO AGE 1(. 
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LEAK IT INTO THE GROUND! 

ENJOY winter reception all 
summer! The Static EIimioa. 

tor-the newest and most startling 
thing in Radio-cuts out practically 
all 5tatiC without loss of volume! 

And in addition it will help increase 
~Iedivity, lUne out local statioJU, sharpen 
signals, remove noises, Ies~D inteTference 
and prevent re-radiation! 

Use it with any receiving set-hook it up 
in leas t¥n a minute and enjoy perfect 
reception urunarred by static. 

~ 
Mail your order JOO 

_

today. Satia'action t 
pa,ante~. Money r ......... 

I. rdUllded 01 ante, if hstpaid 
returned wilbin 5 
daYk 

STATIC ELIMINATOR CO. 
483 UDited Bank Bldg., Cincinnati, O. 

* The Famous 'Truly Portable 
TELMACO P-t Receiver 

Four TubeJ Do the Work of S~en 
The peer of J>Ortables In oize. welgbt, ~ of toning. 
aeleetlYity. distance. volume. wor~maDahlpand ~"ee. 
Aerial. loud opeaker and battenee .. If ""ntamed. 
lli~fJ~teRe~~e!"c!'.:i~ an? b~tte~leo: $125.00 

p.1 Elt Sa ..... You Money! 
Our offer of the T.lmaco P-l R""eiver In kit form has • 
met witb enthusiastie reception. Tbis eOtlta~nB all 
parte. as bailt by 0"1 Includm({ ease. drilled and en· 
Ilraved panel. and il uotrated mstnJct!OIlB. $80 00 
~l:':~~~ed~~O~ write a·o. Descriptl~ folder hoe. 

'i{adio <J)j~iJion: 

Telepbone Maintenance Co. 
20 SO. Well. St. Dept, C Cblcaao. llI• 

~ 

A regular $25 loud speaker for 
$16. Loud. clear, mellow tone. 
Bell 13U in. diameter, bom 
22 in. high, equipped with 
Lakeside Adjustable Un ito 
Agents wanted, write for par· 
ticulars. 

Lakeside Supply Co. 
73 W. Van Buren St., Chicago 

Solving the Question of 
I. F. Transformers 
(Continu.,d from page 89) 

It is commonly accepted that a wave­
length in the neighborhood of five to 
seven thousand meters is most satis­
factory, preference being given to 5,000 
meters, since transformers may be made 
more selective at this wave than at the 
.Ionger ones. Obviously, a transformer 
wound with a large low-loss air-core 
coils, tuned by a low-loss condenser, 
would give maximum gain. Actually, it 
would be so sharp as to cut side-bands, 
and would have a terrific field, resulting 
in instability and inability to use more 
than one or two such coils. The next 
step is an air core transformer with 
smaller coils of higher resistance. How­
ever, the same troubles prevail in a 
lesser degree until we resort to an iron 
core, which limits the transformer field, 
broadens the curve to the desired width, 
and reduces amplification. If we go 
further, and use a large iron core, we get 
a nice fiat curve, wonderful reproduction, 
no selectivity, and no gain. It is obvious 
again that we must resort'to a compromise, 
andifthispaper has brought out this single 
point, the writer feels amply repaid, 
for it may be said that the necessity for 
compromise between desirable theoreti­
cal extremes is an axiom of radio eq uip­
ment engineers. 

Looking at the curves of Figure I, we 
see A, B, C and D. "A" represents 
the ideal transformer, giving infinite 
amplification over a 10,000 cycle hanel, 
yet at no other frequencies. " B" is an 
air-core transformer giving the highest 
possible amplification. It is useless, since 
it will not pass music and speech, and is 
subject to the physical limitations pre­
viously set forth. " C" is the practical 
ideal transformer, passing the desired 
frequency band with a gain variation 
insufficient to Cause distortion, yet with a 
limited field and good stability. .. D" is 
the extreme for perfect reproduction­
but gives no selectivity and no amplifica-
tion to speak of. 

Construction Details 

SUPPOSE we \dsh to construct "C" , 
which is the best transformer we 

can build practically. \\'e will require a 
bobbin turned out of \\'Ood or built up 
of fibre, · together with two pieces of COre 
iron as sho\\'n in Figure 2. This bobbin 
is wound with 1,400 turns of No. 36 SSE 
in the smaller slot for the primary, and 
3300 turns of the same wire in the larger 
slot for the secondary. The core is put 
in so that the air-gap comes under the 
larger or secondary coil, and the ends of 
the laminations are bent over each other 
to hold them together. This transformer 
may be placed in a small metal can, 
with leads brought out as desired. It 
should first be boiled in a resin-bees-wax 
compound, with which tht! can should l.Je 
filled. 

This trausformer, whilt! sdt:ctivc:, lIIay 

best be used in conjunction with another 
type, which would be a compromise 
between "B" and " c.". 
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Geared 80 to 1 

Adaptable to coarse or 
fine tuning, the infinite 
precision of the Accura" 
tune brings in all sta· 
tions within the scope 
of your set clearly, 
strongly, and with little 
effort on your part. 
Easily substituted in a 
few minutes for ordi. 
nary dials without al· 
teration of your set. An 
essential accessory. 
Write for descriptive folder 

MYDAR RADIO CO. 
\ 17 CAMPBELL sTREET 
l\* NEWARK, N. J. ~ 

'~£~£~A~~ JJ 
Sii:= . <iii 

To Conlumers Onl~ 
Here is .. real battery qualit" 

tg:f~n~:JU~d rb: ~~~~b~ 
tory.buying poblie. Order DI­

rect From Factory. Put tbe 
Dealer'S Profit in your OWD pock­

et. You actuul, save mucb more 
tban ball. and 80 tbat 'ou eRn be 

convinced of true 90ality and I!!!rform· 
an« we e1VC a Wntten 2- Yea'1' Vua.1'an.­
te •. Here i. your protection) N.o need to 
take a .bance. Our battery .. n~t-.and 
tbe prit!e is loweBt ever made. \,;onvmce 
yourself. Read the prices! 

Auto Batteries Radio Batteri •• 
6Vott.ll Plato,t9.50 6Vclt.1OOAfDP_f 9 •50 
eVolt.uPI ..... 1.50 6Vo,t.120AmP. 1 .50 
12Volt.7Plata.13.00 6Volt. 140Amp.1J.OO 

Buy Direct-Send No Money 
We uk no depoliit . Simltl, !lend IlaIDfl an~ ad­
dren and style want<ed . Battery will be Ilhft)ped 
~bj~g~lows:~~~e~::"~:ti:nrder Expnaa C. .D. 
QG am.al . Our parentel! 

W~o:arr::i6~e·dr~~f7 · 
for ea8b iD fui. with or­
der. You e&DDot loael 
Send Your ardor toda, 
_NOWI 
I'RROW BATTERY CO. 
DePt.H. 1215 So. 
W:Jbash Ave •• Chlcaco 
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This latter transformer may be built 
by turning out a wood spool. In the 
bottom of the slot are wound 250 turns 
of No. 30 DSC wire. On top are wound 
l,500turnsof No. 36 DSC wire, forming 
the secondary. This coil has an air core, 
and cuts side bands slightly. Using but 
one, this is not noticeable, but the use of 
two or three would be out of the question 
for reasons outlined above. in addition 
to this latter one. 

Now that we have these transformers, 
we cannot use them unless they are 
properly matched. Such a step will 
insure co·ordinate operation at all times. 

THE COU NTRV WITH 

l'rtmitr 
5 TUBE ' 

N.tne .. . .. • o •• • • • •••••••••• ••••• • • •••••• • • •••••• • • •••• 

Addr .. .. .. .. . ... ....... .. . 

City , .... .. .. ........... , .. , . . S tat6 . . . 

The Ude h.\s turned- Resbran..., 
Coupled AlIlvlUlcolicn is here to 
~tAY and is nOlv riding the · ' top · 
most wal"s· · of popularity. Tbe 
Da.ve" Super Amptiflor and 
AmpHner Kit combined wltb the 
DA .... n High M u Tub .. will "he 
to allY rece.l,.r that suPer ampill!· 
caUon you demand. 

The Super Ampllft.r ..... ........ S 15.00 
High Mu Tub ... MU·20 ..... ... 4.00 
Dav.n Power Tub.. M u·6 ... 5.00 
3.Slag6 Amplifter Kit ........ . 9.00 

Sold ot Good Radio Stores 

Reed the Resistor Manuel. Front 
yeur Deoler, 25e; Postpaid. 35e. 

"Don't 
improlJise­

Pacentize" 

Chicago 
Washington 
San Francisco 
Philadelphia 
Jacksonville 
Minneapoli: 

RADIO ESSENTIALS 
Trade Mar k 

st. Louis 
Boston 
Birmingham 
Buffalo 
Detroit 
Pittsburgh 

PACENT ELECTRIC COMPANY, Inc. 
91 Seventh Ave., New Yo~k City 

Canadian Licensee", White Radio Ltd . , I Jarnilton. Ont. 

RadloCatal"a 
8. thoueand barlta.i ne of ever, ­

radio; parU, auppl\e! . com" 
for eete .complete aets. 

II. lso II. mine ot l/~rl 18t­
Info<matton on all dlf· 

.... ,5... ....... ' 1.1 '!rent circuits. eomplete liet 
br~~~::f!nl.~::--tlone &rOd 
to bUild your OW" red4., 

~~~r'~~~~~; compIPtpp8.l"tao( SPots .t.,.dard .dvertl •• d 

'~~~=~~~:I:'''~~ part. and tndurJe .,...,"---'"""'(~ pa"8la fLnd wi 1'-
egeet1'lblina 

' ~.rlt 

RADIO AGE FOR ONE YEAR AND 1925 RADIO 
AGE ANNUAL-BOTH FOR $2.50! 

Here is a bargain! For a limited period only, we are offerinF; RADIO 
AGE and the RADIO AGE A!\!NUAL for 1925 at the astoundingly low 
figure of $2.50. First orders will be filled first. Act now if you wa nt this 
amazing value. Fill out below and send it in : 

Radio Age , 
500 N. Dearborn St., Chicago, Ill . 

Enclosed is $2.50, (stamps, money order or cash,) for which send me 
RADIO AGE for one year beginning with the current issue, and the 
AN NUAL for 1925. 

l'ame .............................. ................................................ ........... . 
Address._ ........................................ ............. ............... ................ . 
City and State._ ............... ... .. ............................... : ... , .. : ............. . 

WANTED- CHICAGO REPRESENTATIVE 

Manufacturer engaged in the making of kit, radio set and 
loud speaker desires Chicago distributor with financial and 
merchandising responsibility to handle exclusive representation 
in Chicago. Dealers to be gh'en exclusive territory. Price 
and quality will be maintained. This is a desirable connection 
for the right party. 

Address~Box H-8, 
Radie Age, 
500 N. Dearborn St., Chicago, Ill. 

)(. Tested and Approved by RADIO AGE )(. 
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Corrected List of Broadcasting Stations 
'K.DICA ", .. ,ie.houl. Electric 4: Mf • . Ca ••• .• •...•....... , .. . Eu' Pittaburlb, P •. 
I(DLR Roodlo E1octrlo Co ....... .... .. '" ............. . " ... Devil. L •••• N. D. 
Jt.DPM W •• tiDllboul. Electric&: Mfr . Co . .. .....•. , . . . .. .. .... . CI.v.land. OblO 
I:DYL N.;"bou •• Ho •• I. .................... ...•.• . .... S.I. Loke CI.y. U<&b 

~g~r ~1::t~iO E8U:~i~eT& .. : :: :: : ::: :: : : : : :: : : : : : : : : :: : : :: :', : ~r.:ne::::!:! : ~~~: 
KFAD MoArthur Brol. I.hrcaDtii. Co . ... ,. , . ..... .. .. ... ... . . .. Pboeoi •. Ari • . 
ICFA.l · 8,.,. CoHere 01 WMbiDctoll . ... ..... . . ......... .... ... . Pullmao . Waeh . 
1C"4.F Weuam Radio Corporation ... _ ...... " . _ ..• .. _ ...•..... . Denver. Colo. 
ICFAJ UniT.nit)' of Colorado . . ........ ...•.... . .........• .. ... Boulder . Colo. 
KF'AN UDi",.,..ity 01 Idaho ............. ..... .......•. . 0 •• , . , .. Moecow. Idabo 
I( FA U Boi •• Hlab Sabool .. ...... .. .............. ........ .... ... Bo".. Id.bo 
I(FAW Tb. Radio D.a (W. B. A.blo'd) . ..... . . . .. •... .. . .. . .. . S.nte Aaa. Cam. 
I(FRB F. A. ButtreY&: Co ................. ................. ... HaTT'. Mon •. 
I(FBC W. K. Aohill .... . .. ................... ...... ...... . S.a Di .. o. Calil. 
ICFBC Fir.t Pre.byteri.D Cburab •.. , •.... . . • , .. . .... , • ..•... .. Tacoma. W •• b . 
I(FBK Klmban-Upeoa Co ......... .. .. .................... . S,..r.m.ote. C.lil. 
ICFBL Le.e Broll . .... .. ..........• ' . ... . . , .... . .... .. .. , .... . Everett. Wub. 
ICFCB NielaOo Radio Supply Co .... .... . ... . .... .... .. ......... Pboenis , Arie . 
I(FCF Fraok A. Moore . .. , ..... . . ..... .... .. . . , •... •. .... Wall. w.n., W .. b. 
I:FCZ Omab. C,o'r.1 Hi.b 8<bool. .. ........ ....... • .... ..•... Om.ba. Nobr. 
I(F'DD S •. Mlcbael. Catb.dr.l. .. ... .. ...... . . .... ......... .. . . . Bo"" Id.bo 
ICFDH Uoi ..... nity of Arizona .. ... '" . . " . . ' .. . •• ... ..... .• , . . ... TWloon , Arie. 
I(FDJ 0.-.00 Arricultur.1 con .... ...... .. ...... .. ... .. . .. ... Con-aw.. Or •• . 
ICfDM MeanoUa P.troleum Co . .. . .. , .. , , .. ,' .........•..•... . B.aumont. T.sa.~ 
ICFDX Fir.' Bapti.t Cburcb .... .... .•.•. ... '.' .. '" .. . , ..•.. . . 8br .... eport. La . 
I(FDY lIouth Dakota Stet. Coil ... .... .. .................. BrooltioltO. S. Dok. 
ICFDZ Ran,.. O . h'.non ... o • • , •• •• ••• • • , •••••••••• , •• , •• MiDD.apoll • . Ulan. 

~~ti ~~:bu~.t' FS:':n~n~iY ::: : :: ::: :::::~ :~ ::: :::::::: ::: : Mi~:=;~i:!~' P-~l:: : 
Kf'EL Wloo.r Roodio CorD .. ··· ........... ·· . · ..... .. .... .. ... . D.av.r. Colo. 
KF'EQ J. L Soronin . . ..... . ............... .. .... ............ . Ook, Nobr . 
KFER Au to F.I.C'tric Bervice Co ..... .. . , .. .. , .. ....... .. ... . Fort Dodle. 10"A 
KF'EY Bunkflr Hill .... Bulli.aD Mininl and CODcenfrat.inl Co ....... Xenoell. Id.bo 

~~~ ~;:!el!:~ti~l~:~~b : : , : : : : : : : . : : : : . : : : : : : : : : : : : : : : : : : : : ~~~~It ·Ior::· 
KF'CB H.ldbr.d.r R.dlo SUlJPly Co ............ .. ................. U.ico. N.b . 
KFCC t.olli~ian. Brate UoivNeitY , . . .•........ .. . .. ........ BatoD Roulle. I.a . 
KFCO r.hiok .. b. Radio&: EI.ctric Co . . . . ........ ... ...... " .. Chich.bo. Okl • . 
KFCH l ,eland 8tantoT"d UnivereitY , ....... ... ........ . 8taDtord UD i ... enitY. CaUt. 
KrCQ Crary Bard"are Co .. . .... , . .. .. . ........ ... .•. . , .. ... ,. Boone. Iowa 
KF'HA W.,t<!rn 8to •• con., .. 01 Colorodo ....... . ....... ..... .. Ouoolooa . Colo. 
KFHH Ambr ... A. ~fcCu . .... .......... ............. . ....... . N.ab B.y. W .. b. 
KF'HL Peao COll.r . ... ..... ................................ . 0 ..... loos •. 10 .. . 
KFI E . C . Antbon)". Inc . ... , ... . .... . ...• ... . 0 •••••••••• Los Au Kele" . Cali' . 
KFIF BeDaoD POlytecbDio IneUtute . ........•.........••.•..... Portland. OreC. 
KFIO Nortb Cootral H iRb 8<bool. ...................... ..... SDOkan" W .. b. 

~~:8 ~::hMEi~~~~tL~~r~\;~;.~~ ·C~::: : ::: ::.':: ::::: : ::::: : ~~~.:::~: ::~ 
KFIX R..or •• oh:ed Chureh 01 Jeeu. Cbriet 01 Latter Day Saint.l , Illde~ode.ace. Mo. 
KFIZ naily Commol:llwealtb and a .ea" A. H uel.man ... ... , . FObd du Lao . W lfl . 
KF JB MarebaJl Eleotrie8l Co ......... . .......... ... , ... .. ManballtoWD. Iowa 
KFJC R . B. F .. a an (Episcopal Cburcb ) , .. •.....••....... , . . Junction C ity. Kaau.!t 
KF'JF N.tlocal Radio Mooul.cturu.. Co . . ....... ........ Oklaboma City. Okl • . 
KF'JI Liberty Th ••• " (E . E . M."'b) . . . ....................... .. .uterlo. Or •• . 
KFJL H.rd.ael ~fanulacturinC Co . . . .. , ....• , ... , ...... ... . . Ottumw •. Iowa 
KFJM Ubl" ... lt .. 01 Nortb Dakoto .. .....•.. •..•......... Gr.od Fork.. . N . Dok . 

~~~~ t::~e~~;. ¥~·aocbe~·. ~:Il;..t~ .- :::.-::::.-:.-:::.':.-.'::: :: .~~:::11~11.:1~';,t~ 
I(FJY TUb.an Radio Co .. ........... .. ' .... .... ....... .... Fort Dod ••. 10 .. . 
KF' JI w. E . Br.ocb ... .... .. . .... ......... .. . ... .... ..• ..• Fort Wor.b . T .. .. 
KFKA Colo-rado 8tat. TOt.cb.n Col1.~e . 0 •• •• ••• •••••••••• GreeleY. Colo. 

~~3 ~b:wU:'v~~:~ ~;t;~:!:i.~ . ~~~~ ~~ .,:.~r~.~)::::::.':: :i~~:o';~K!~~: 
KFlC.X Wutinlbou •• Electria &; Manuf.eturml Co . . ... .•.. .. . .. . HutiDP. Nebr. 

~~t~ ~::!.:;. ~.r,.~~'t:';. ' .'.'.'. '.'. '.'.'.'.'.'.'.'.'.'. ' :.'.'.'.'.' ... .... ·.·.·.·.·.·.·.·c~~~~n~~~ . ~: : 
KFLR Un5 ... eraitJ" of New l\.lesico . ..••..• . ••..•.•. .. . Albuquerque. N." Medco 
KFLU Rio Orande RAdio 8upplY HOU.fI , . . .. . ..•.. . , .. , '" S.D Ben ito. Te ... 
KF'LV Rev . A. T . Frykmao ........ .. .. .... . ......... ... . .. .. Rockf ... d. Ill . 
KFLX Geort. RoY Cloullth ... .. , ... . .... , . •...• ..•. ' .. , .. . .• . Gal ... ellJton. T" ..... 
KFLZ Atlantio Automobile Co..... .. .. . .. ..... ....... .. ... . . , , Atl.ntio . Ia . 
KFMU Cbrietlaa c-:burcbu ... .. . ...• , . ...•..••... •• . .. ..•... Littlo Rock. Ark . 
KFMQ UaivenitY of Akr.D .... . . , . , ..•....... ...... •.. ....... . Fayette...-iU • . Ark. 
KFMR MorDIDeeine C ollce .. .. .. . ... . .. ...•....•.. ... .• . .. . Sious C ity. Io"a 

~~~~ ~~:~:~~l£:~ : .:~~~~.: ::'.::': ::':':':.::':': :':: :':::'::': ::.: ~:I~:£~~~~: ~;~~: 
~~~~ ~:,::rt~n~~·ita~:edSh~: : .. .... .. .... ...... .. . , ..... , ...... ' ....... ...........•........ ·.~C~d~d.~: ~ ~fi:: 
ICFI'(V L. A. Dr.ke B.tte", .od Radio SUPDly Shop . ........... S&at. Raoa. C"Ii!. 
KFGA RbodM nepartmeat Btor • . .••. • .. . . •• . .. . ..... ... .. .•. . . Seattle. W .. "h . 
"F'OC Fir.t Cbrl.ti1\D Cburcb ...... . . . ...... .. . .. .. . , .•..... . , Whittier . Calif. 
KFOJ AfoherlY mlrb &bonl RAdiO Club . ..... . ... .. ........ '. M'oberly 0 p.,fwourl 
KFOL TAlflIl. M . Scb.thu.b .. , ..... . ... , , . .. . , .. .•... .. . ..... . '. :It-Iarel:llR'o. lo"a 
KFON EoboDboo. Radio Shop .... . ..... . ..•..•..• , ......... Loo£ B •• cb . C.lil. 
"FOO Latter DftY Sain t ", Uoh·er"' ity .. ...•.•..•... .. ...... Salt Lak. City. Utah 
KFOP Robr. r EI.c. Co.. .. ......... ..... ................... M"robfi.ld. Oro. 
KFOR D .... id Cit )" T ire'" EleetTie Co .. ... , .. , . ..... , .. .. . David City . Nebraak" 
KF'OT CoIle«e Hill Ra(Ho Club . . . . ...... ...... " .. , , ....•... , . Wichita . Kal:lle.e 
KFOX Board of ErlueatioD . Teebnieal Ricb Scbool . .. ' . ' .. .... " OmAh ... Nobraak. 
KF'OY Be.ooD Radio SrrYi('e .. , ................. .......... , . . • . St . P.uI. MinD . 
KFPG n ... rret'l')n aoti n,.naj' . . . . , .. . ... , ....... . . . .. , ... . ... Los Ana-ele.! . C.lif. 
KFPL C. C. B.ner . . . . .. .. .. .. . .. .. .. .. . .. .. .. .... .. .. ... . Dubli •. T.uo 
IC FPM Th. New Furniture Co ... ... .. .. . . .. ... ..•. .. ... ... . . . G rf!enTill • . Tes&lI 
t( F'PR l.oe AOl'elH Co. Fore .. trY o.pt . . ..•.. . .. , ..•.... ..• .... Lo~ An«.I.,. Calif. 
IC F'PT C.oo&: Joba-oa .. . . .. . . .. .. .. .. . . . . . . . . . . . S.lt Lake City . U.ab 
ICFPV Reinte a: Kohlmno •. Inr ...... , ... . •....••.... . . BeD Franmeo. C.lif. 
ICF'PW Ilt. Job .. M . E . Cburt'b .... . .................... . . . C"rten-il1 • . Mo. 

~~~1 ~h:°Prl:~:i:~~.e~.t . ~' '-'-''-'-'-'-'-'-'-::'-:'-'-'-'-:'-'- :::.-:: .-: __ :. ~~8t~Lo~t..~~;~ : 
KFQ" Tlt~ S-uehliKbt PuhH"hinK Co .... , ..... , .. , . .. .• .... . Fort Worth. Tau' .. 
KF'OC Kirld Brotber. Radio Sbop . .. .. .......... ..... .......... , .Taft. Calif. 
KFQH Radio R.nice Cn , .......... ..... . ..•.... .. . ... .. ... BurtiD •• me. c an t. 
KF'OP O. R'. CatloD. Jr. . . ... ... ............... ......... .. low. City. la. 
ICF'OR W.lt.r LaF.Yett. F:1l1 • •.•.••.••.•..••..•.... . ..• Oklahom. CII7. Okl • . 

~~3i 'f;.·RIt'e~~i~~~! .~~~~~ ~ :.- ~::.' ~::::: :.'::::.-::.-:: :::: : :.: : R~~D~i:: ~~~it~ 
KFOW r. . F. Kai.rlm . .. . ... .... . ..... . ........ ..... .... .. . Nortb B.nd. W",b . 
"FOY Far-mel'll State BaDk ... .... .. . .... . ..... ..... '" . .. . . Beldea. N.h. 

~~~~ ~~:; Orp~~8 g~;. G'~d~' C~. :·.·.·.·. ' ..... ' ... ·. ·:.·.':.·:.·::'-:.·. S'a'nRF~~~=: ~:\!: : 
KF'RM Jam., F. Bol.od ................ ............ ...... . ... For. Sill . Okl •. 
KFRU Eth.rie ... l Radio Co .. . '" ........ ... .... ... " ......... .. . . B ri~tow. Okl • . 
KFRW United Church •• ot OlYmpia ...• .•. • ' ..• , •.•.. ' • .. .•. .• . Olympia. Wuh . 
KFRX ~. Gn"don Kl.m«a"d . . '.' .. .... . . . ........ .. . ......... . . Pullman. WIL .. h . 
KFRZ The F.lect ric Shop .. .......•.•... . .. ' .....••... . '" . .. R.rtinKton. Neh. 
KFSC ADlelu. Tempi . . ... ........ ..... .. ............... .. Lo~ AnKele~ . C.lit. 

~~~J ~~~~r"~I~::b~:ra a~·ii~~ii~~ ' Q,·.: ::::::::: ::::::: : Dr~~k~:~dRa~. ~1:! : 
~~~k. ~.°D.Co~~~~ .~ . ~~~ '. ~.f~~ ~ ~ .~~: ' '- .- .-.- ~ :: .- .-:.-.-.- .- .-C~i~;~18;~:~.1::I~~ 
~~~~ f~~:'~~~o~Gr:~~~~r-ti~~~it~i : ~: :: :::::::::'.:: '.: : :'. : : : :: ·.~te~~~·C~~: 
~~rl ill.Ii~ . Dp~~~O!D·d1:~:d~id : ::::: :::::::::::::::: : ~~~ .~~~~d:·. «i,a~!~ 
KFU~ Ilouie L. Sherman . .... ...... . ............... .. ... . .. . Oakland . CaUt. 
KFtrr Unlv.r .. itY of Ut l\b . .•....... ... ....•.. , •. , •...• • SA-It Lake City. Utab 
KFUU C olbura R ad io Labo" .... . . .... .. .......... .. .. .. . S.o Lo.bdro. Calli. 

:mli !y~ tM·. ~ · A~.o.U:.b.~~: : .. ::::,':.'::. '.'.'.'.'.':.'::: :.':::::.·. ·:::Vir!;:'~~ · ~:::: 
~~~ :;o~t:~~eM~I:t~: 'C~ : ~: ~: ~:::::::::::: ~: :::: :: :::: : ~8=dP:d~.k~t. 
~~~ ~.\:aen~:r~~r~~II:a~~ .~m.riea , .. '. :: :'. '.::: ~:::::: :::::: : ii~l~:W!;:d~'C~~'-
KFVC Fint "I . P; . Churcb . . ... . ..... , •..•..•• , •••.• ... • Independ.nee. Kan .... 

30t 
231 
210 
250 
240 
380 
213 
3<8 
218 
380 
230 
211 
2'0 
310 
218 
250 
283 
224 
231 
251 
251 
252 
31' 
254 
318 
3.0 
380 
231 
24' 
211 
254 
288 
231 
233 
2ft 

280 
224 
254 
248 
21) 
221 
252 
211 
240 
4IA 
248 
252 
242 
221 
240 
213 
248 
219 
252 
252 
242 
280 
258 
280 
248 
254 
2T3 
250 
215 
288 
234 
258 
254 
231 
2%9 
240 
213 
254 
299 
211 
231 
211 
331 
288 
254 
H4 
454 
HI 
241 
H4 
234 
211 
240 
228 
HI 
241 
228 
H8 
242 
242 
HI 
288 
238 
288 
28] 
214 
221 
258 
HI 
214 
220 
252 
253 
248 
213 
240 
268 
21] 
·3,. 
220 
211 
222 
212 
281 
242 
251 
242 
54g 
214 
234 
224 
233 
271 
231 
284 
244 
248 
202 
245 
201 
238 

KFVH 
KFVI 
KFVJ 
KFVK 
KFVL 
KFVN 
KFVO 
KFVR 
KFVS 
KFVY 
KFVZ 
KFWA 
KFWR 
KF'WD 
KFWH 
KF'WI 
KCB 
KCO 
KCU 
K C W 
KCY 
KHJ 
KHQ 
KJR 
KJS 
KLDS 
KLS 
KLX 
KLI 
KMJ 
KMO 
KNX 
KOA 
KOB 
KOP 
KPO 
KPPC 
KPRC 
KQV 
KOW 
KRE 
KSAC 
KSD 
KSL 
KTCL 
KTHS 
KTW 
KUO 
KUOM 
KWC 
KWKC 
KWWC 
KYO 
KyW 
KIM 
WAAB 
WA.A.C 
WAAO 
WAAF 
WAAM 
WA.A.W 
WA.RA. 
WA.BB 
WA.RC 
WABI 
WA.BL 
WA.RN 
WABO 
WA.BQ 
WA.BR 
WABU 
WABW 
WBAX 
WABY 
WABI 
WADC 
WAFD 
WAHC 
WAMD 
WBAA 
WBAC 
WBAH 
WRAK 
WBAG 
WRAP 
WBAV 
WBAX 
WBAY 
WBBC 
WBBL 
WBBM 
WBBN 
WRBP 
WBBR 
WBBS 
WRBU 
WBBV 
WBBX 
WBBY 
WRCN 
WBDC 
WBES 
WBCA 
WBOQ 
WBR 
WBRC 
WBRE 
WBS 
WBT 
WBZ 
WCAD 
""CAE 
WCAC 
WCAH 
WCAJ 
WCAL 
WCAO 
WCAP 
WCAR 
WCAS 
WCAT 
WCAU 
WCAX 
WCAI 
WCBA 
WCBC 
WCBD 
WCBE 
WCBF 
WCBC 
WCBH 
WCBM 
WCBN 
WCBQ 
WCBR 
WCBT 

WhaD Radio Sbop (Herbert Wban) .... . •. , . .•. ' • . , .. ManbattaD. X.IUIU 
HeadauartM1l Troop . Mhh Ca .... lr)' ...... . ... . . ... . .... , . HOuat.oD. Te:lu 
Fint B.ptlat Cburob . . .........••... , ......... , ... . .. SaD Jo.,. Calif. 
Sacr.m~Dto Chamber 01 Commerce . . •. '" . . .. .. •. " .. S.cr.m.nt". Calif. 
Lt. Ricbard F. LU!l8ier.Stb IDf. U. B. A .. Vaneou ver Barraclut,VaoCOIJ eor. W.,.b . 

~ .• r~f: ':::~:'-:::'-'- :::::: : ...... .- .' .': ::::.' .'.': :.-.- .'.':::::.- .'.~K!~k.m':il~~:: 
6~o;:~t;!~:~bB~it~'r~' S~;i~~· .. : ...... .......... : ..... ........ ·.~C~~ee 6Gf?::d".e;~ .~lg: 
Radio Supply Co . ... ...... . . . ... ..... ..... .. , .. , ... Alb uQuerque . N . M . 
Glad T idinp Tabernacle ..... . .. . ' ........••. ..... ' . San Francieco, C.l il. 
Bro"niDK B1O" . Co .. .. .. .. , .... , ..•..... , . .... ........... OrdeD. Utab 
WarD.r Bro • . .. . .. ... • .. ' .' ...... ... I • ••• • •• • '" •••• • Hollywood . CaUf. 
4rlu.D$&S Lilbt & POWf!f Co ............. " •...•• , • Arkadelpbia. ArkUtl •• 
F . W.UiDcton Mo .... Jr ... ..... .... ....................... G'blco. Col if. 
Radio l!:ntertainmcot.,. IDe .• .. . , . .. . ......... , , Suutb S.a Fraaeiaco. Calif. 
T.eoma. n.ily Ledaer . . . ........ .. . ......... , . . , .. . .... T.coma. WUb. 
OeD.ral Electrio Co .. . . . ........ .... . . ........... .... . . . Oakland . Calif. 
M.rion A. Mulron)" , ..... . ...... .. . .. Honolulu. H.waii, Waikikl Be60b 
Por tlaDd Mominl Oreaoniaa .. ... . ...... ... , .... , .•..... Portland. Orec , 
S •. Martio. CoU ... (Reb . S.b ... iaa Ru.b) .. . . ...... ... .... . Laay. W .. b. 
Timee· Mirror Co .. . . , .. , ......... , .. " . . , . .. . ... ... Lee An •• lee. CaUf. 
~u.e W."mer . " .' .....• ' .. . .• , .. '" .. . .... , . .... ..... .. . Seattle.W.ab. 
Nortbwest Rad io 8eniee Co . ... .......... , ...... , ' .' . ' . ,. 8eattl • • Walth. 
Bible InJtitute 01 ~s AuKelM. Ina .. .. ..... .......... .. ~e AccelM. Calif. 
ReorKaoi%ed Cburcb of J esU8 Chri.t o( lAtter D.y Sa ints .. Ind.pendence. l\fo. 
W.rn.r Brotb ... RadIo SUDDlI .. Co . ....... , ....... . ..•. Oaklaod. Calli. 
Tribub. Publiobio. Co ... ..... . ... ........ . . . , ........ . Oaltlud . Colli. 

:::nJo~:ui~~l:bt ~ 'P~~~r' C~.:p. '. : ·.·. ·.· ................................. ·. ·.~::'·oe:: g~It;: 
Lov. Electric Co ... .. •. . , ............•........ , ....... Taooma. Wub . 
[..(WI Anl'elM E ,,·.nio. E:a:Pr .. . ......... , ... ' . ... , . . .... Lot AD •• lee. Calir . 
Gener.1 Electric Co . . ... , . . .. .... , .......... .. . ..... , .... Den ... er. Colo. 
New P-fe:a:ico Collf!R'. of AKriculture ,& Mecb.Die Au .. . 8tat. Coli .... N . M.s . 
Detroit Pol ice DeoartmeDt ..... ...... , . ......... . ..•. . ... D.trolt. Mlah . 
Hale Bro~ ... .... . , . ...... . .. , . .. ................... BaD Fraooieco. Calif. 
Paaadeo. Preebyteriaa Churcb , .................. , ..... . Puadena. CaUf. 
HOllston Po:,o.t---Di. .. oatcb ., .......•..... . ................ Bouaton. Tu ... 
Doubleda.v-Hill Electrio Co ...... . ....... ...... ,., ..... . Pittabu"rb . P • . 
CharI ... D . H.rrold .. ......................•.....•.••. . S ... J"" • • Cali I. 
V . C . BatterY a: Electric Co . . .•.... • .••...•..•.••. . .. .. B.rkeley.Calif . 
KaD ... 8tat. A.ricultuTal CoHea • .. . ............ , .... Manhattan. K.n • . 
P .. t Di.""tcb (Pulitzer Pub. Co.l . ...•. ....•..• . ........ . S • . Loulo. ~fo . 
Radio Servic. CorD. 01 Utah .. ...... , . ....•....... Bait Loke City. Utah 
American Radio Telepbooe Co .. IDe .. . , . " ....• ' .•.•.....• Seattle. Wub . 
N ... ArUnatoo Hot<!1 Co .... .................. . .. . ..... Hot 8t>rI ..... Ark . 
Firet Pre"bytflrian Churcb . ...... ..... . .. ......... . ...... . Seattle . W .. b. 
E:a:.miner PrlntiU Co" ••••••••••. ••. ••.••..••.•..•• 8ao Fnloaiuo. Calif. 
Stat.. Unive~ItY of Montaoa . . ...••........•.•..•... Miteoula. !tiobtao. 
Por-table Wirele,. T.lepbone Co .. .•.••.•..•..•.••. •. . • • StcektoD. Calit. 
W ilsoD DUDcaD 8 t ud.Oft . .. ...••.••. . .. • ....••..•..•. • Kanau City. M o. 

~;~~tC::oB8b::.~~~ I!~ : ... ::.':.- .- :.-.-.': .-.- .- .'.- .-.-.-:: ::::.- ::::.- : ~H~::r;;~~eB~~X:I' 
Weati"bou •• Elertric & Mfl. CD . . . ..••..•.••....... . . . ... . Ch_CACO. In. 
P,oeteo D. AIl.a .................................... .. . Oakl.od . Cali!. 
Vald.mar J.a.en . . .• . •...... • . , .... . ..•..... .. . , . . . . • New OrleaDe.La. 
Tulaoe UDlverei t Y . .......•.... . .. ................•..• New Orlean. La. 
Ob io Mechanics Ioetitute . ••.. •..• ...•.••..•........•. . CiDoiDDati. Obio 
Cbiea«o DailY Drover. Jouro61 . .•..• . .•.... .•.••.. , ., •. " . • Ch~e ... o . nl. 
I . R . NeleoD Co ... .. ....... ......... .................. New.rk. N. J . 
Oml\ha GraiD Esehaal • . •. ...... . .........•...•...••. . .. Omaha. Nebr. 
Lak. F orMt UD ivereltY . .. . . ...•....• " ..•.. ' . ... . •. .. . Lake Foreet ..Ill .• 
H.rriaburK 8portaDI Goods Co . . .• •.. .•.•....•......•.. • Harrlebur • • P • . 

~~~~~IR!'~t:~ foEI!~teri~ · C~·.: ~::::::::.' :::.' :::.·.·.·.· : .. . · .~;::!~~:"if~: 
Coun .. etiout Aarieultur61 Collele . •. .. •• .........•.••.••.•. . Bona. COila . 
Ott R.adio. Iue . . .••• . • ..• .. •.••••••.• ••• .•. '- ' •...• • ... . . LaCm •• e. WI • . 
Lake A'V.Due U.ptiet Churcb . • . ••• o • •• •• • • •• •••••••••• Rocbeet.r. N . Y. 
H ..... r(ord Colleae. Radio Club . ... ... . . .. .•. ...•....... . H .... rford. Pa. 
Scott Hi«b School. N . W . B. Fol ... . ...... ................ . Tol.do. Oblo 
Vietor TalkiDIit ~I.chine Co .. . ... ............... , .. , .. ,. Camden . N . J . 
Collce o( Wooster •••• •....••.•..••.. • .• • •...•....•.• '" Wooeter . Ohio 
H.nry B . JOY . • . , . .. •.•.•.• ' ..•.. .... , .••... . . " . !tlt. Clemen • • Mlcb. 
John !tfagaldi. Jr .. ................... '" .... ... ...... Philadelphia. Pa. 
Colllleum Place B.ptiet Churcb ... ..•. .•..•....•..•.• .. New Orleao • • La. 
Allen T . 8immoo. CAIl.n Theatre) . • . .• • . . .... . ............. AkroD. Ohio 
Albert U. Partet Co .• •.. . .•• ..• " . •...•..• . " ..•.•. .. . Port Huron . Miob. 
A. R . Gr.b. &: Co ... .... . .. ........ ... ............ Rich mood Rill, N. Y . 
Hubb .. rd .nd Co ................. , .. .• .. •... ...•... . . M iDDe&oolu.. Mian. 
Purdue UD i ... erflity . , . .. , .. .......................... W . La'.Yett • . Ind. 
Clem..,oo AKTir. CoIl.«e .............. . .. . .. . .. " . Cl.m.on Coli .... S. C . 
Tbe DaYton Co ... . , . . , . ...... ..... ... . , . ••....... • Miaae&poli • . MiDD . 
PenD8ylvaDia Stat. Polic:e . . . . •...•... . .• , •............. Ranlebur • . Pa. 
Jame.s MiIlik.o Univereity . .......... . ..... . ,., . .... , ... . neaatur. 8 1. 
Worth.m-Carter Publiebinl Co. (St.r TeJe.r.m), . . ..• . Fort Wortb . Tn:"" 

f~:r R~ ::~~~ J~.~' : .- :.- : ____ .-::::.-: .. :.-: __ .- .'.- __ __ :: :::.' :: __ w'rt~:8~3~:;e~~~~ 
W.Atern Eleetrio Co .. . ... . .. . .. . .. . . . . ............. , . . N.w York . N .Y . 
Ir ... inK Vermib • .. , . . ..• ...........•.......•........ Matt.&poiaett. Mult. 
Gr.ee Covenant Pre,byterian Cburl!!b .• . .. •..•.. ....•.• . RJabmood. V6. 

~~~k':. l~ ~ii~~c.~ •. ~':::"":: .. :: '. :. ':: .. :::.: ...... :: .. : .... : WiI;.d~~·N·. I~ : 
J'et<>ok.y Hid> Scbool . . ....... .... .............. . ...... P.tcok.". Mlob . 

~~I·Ba~~:~t~~~~b ~ :: .. .. : :'. : .. :: ..•. : '. : '. '. ' . .... : .. •..••. . , : ..•. : .• : N~:O~!::'L~ : 
JeDke Mot()r Sale. Co . . . ..••.•... •...... . .. ••..•.. . . .. . :lt-foc.mouth.lll. 
JObD.town Radio Co .. , .. ...... . .. ...•...•.•. , • . . . ... . JDhb.to.-a. . Pa . 
Rufforr Junior Hidl SCbool. ...... ...... .. .. . , . .. . . , .. ... . Norfolk. Va . 
W~-b in"'oo I,ida laloot", Co. " B" IIltb In!.. .. ...... Charl .. tea . S .C . 
Fo. t.r &: McDoIand . ...... ...... . . . ... .. . .. ..... ... . . ..... Chle .... m. 
BaS'ter LauDdry Co . . ...... •. .... . .• , •. .. ..... ...• . . G"sl:IId Rapid., Mlob . 
DB"e Eledrl('al Smool ... ........•..... •....•..• , ..... Takoma P .. rk Md. 
Jonr~ Elec . & Radio Mt«. Co .. . ......... . ..... , . . . . . . .. BalUmore Md. 

~e!!~;'~-:D'a& ~~Dp~ii~~ : : :: ::: :::::::::·.·.·. :·.·.: ·. ~~~~~.o.a.~B~l~::r·P~: 
l~~i~~~o ~"f:rE~~b,:a.e : __ .-.-.- .-:::.' __ :: __ ::: ::::.':::::::n~~~ba~~.1!:: 
D . W . Ma .. . Inc . .. .................................... N .... rkN . J . 

~!;~~~ao~.d~D~~i~~··:.:.:.::.::.: .: :.:.:.:.:.:.:.:.:.: .:.:.: .:.:.:.:.:.: ~;~~E:.·~~;: 
KaurmaDD & Ba.r Co ... Dd 1 b. P itt.bur«b P re" . .•.••.•. , . Pitt.bur.t.. Pa. 

Clyd. R . Raodell . .................................... N ... Orlooo • . La. 
EDtr.kio EI.etric Co . . " .. . .• ... , . .. . ............ . .. . .. Columbu .. Ohln 
1'.brlUka W.llleYan Uni •• r.ity .... , ... , ., ....... " UDi.eniU' Plae.. Nebr. 
S •. 01.1 Coil ... . .. . . ....... . . .. .. .. ... . ..... . ..... .. Nor-tbli.'d . Mioo. 
BanderfJ cl 8t.aYm.D Co . . . ... " .•. ..•.....•..... " . ... ... . Baltimor. Md. 
Ch.~apeake cl Potoma T.lephoD& Co ... .. .. .. . •.•. ..•.. W .. blll,-toa. D. C . 
Alamo RadIo Eleetrio Co . .. . . .. , ..... .......•...... . SaD Aa~Dto. T • ..." 
W. H. DunwoodY lndwtrlal IDflti tute . . • .. . .•...... , ... M:ianeaooU.. Mma, 
B'.to Coil .... 01 Min .. .. . ................ . ........ . RaDld City. S. D.k. 
Durb.m &: Co .. ... . . ....... .. ................... . .. .. PhO.d.lpbla.P • . 
Uni •• r-aIty 01 Vermol:llt . ..................... ... .......... Bur11oIlton.Vt. 
Cartba •• C:Olle •• ...•••. , .•..•.....•................• . .•. . Carlb .... ro. 
Charles W . Reih.c:bm . .... , .......•............•..•..... A1!eD~WD . Pa. 
Uoi\'enity of MiebIgAD ..... ........................ . Ann Arbor. MIob. 
W;)bur C. Volin .............................. . ..... . ...... ztoa. nJ. 
ITbalt Radio Co . ......•....•.........•..•. ' . ..• . ...• . Now Orleaut . La. 
P.ul J . MiUor .. . .......... .. ..... ................ . ..... . Pl ttaburlb. Po. 
Howard 9 . WilIlame (Portable) .•.••..•.•..••.••.• • . • • Paaos.oul .. :It-f,". 
Univer-eity of M .... . ..... . ... .. ... ............. . . , . , ..... O.'on:t , MI ••. 
Chart. S"ate .•. • . . •• • •.. . • .. . ...•.. 0 •• • • • • • • • • • • • . . ' B.ltimor6. Md. 
Jam .. P . DoI&Dd .... ... . ..... . .. . ..•.. ... .. .. Ft. BeD;. HarrMon, Ibd. 

b:TWri. ~:i;!r .~~~~~ .- ~: : : ~:::::: ~:~ ~: : :: : :::~:~: ~~: ~ : p~~~:~~:T.rI: 
CI,rlr. UDI •• nity. Colle.late DePt . ...••. .•.......•... . Wore_tn. M .. e. 

211 
248 
221 
248 
231 
221 
22. 
248 
224 
250 
234 
214 
252 
288 
254 
220 
252 
3AI 
310 
4t1 
253 
405 
213 
3'4 
213 
441 
242 
50. 
283 
243 
250 
331 
323 
34~ 
28~ 
428 
22' 
21" 
210 
221 
215 
141 
545 
21t 
108 
315 
455 
248 
244 
248 
238 
211 
210 
835 
242 
283 
278 
248 
211 
283 
215 
221 
211 
254 
240 
283 
244 
213 
211 
270 
224 
234 
210 
242 
283 
258 
233 
115 
244 
283 
331 
411 
275 
180 
418 
2t2 
254 
4'2 
248 
213 
228 
211 
248 
213 
252 
224 
245 
222 
288 
288 
258 
222 
254 
238 
2U 
248 
231 
252 
211 
n3 
2.0 
481 
282 
258 
2.3 
338 
218 4" 2.., 
2'0 
240 
21. 
250 
248 
280 
280 
)44 
283 
238 
288 
242 
229 

2" 23. 
24. 
238 



RADIO AGE for AUg-list, 192.; 

Radio Test Trip To Begin in 
August 

Findings to be Broadcast 
COllllllunication with Eastern and 

Pacific broadcasting stations will bc 

The tllllf!,Qzine of Iht' IlOUf 99 

While other radio engineers are ex- maintained throughout the long trek, 
ploring and testing atmospheric condi- which is to be made bv automobile. 
tions in the Arctic and in the tropics, Several radio stations h;l\'e expressed 
H. Frank Hopkins and Harvey T . Kelley, a desire to broadr.ast the findings of the 
Assoc., I. R. E ., plan to make an ext en- expedition to guide them in reaching 
sive survcy of transmittin~ and receiving listeners in isolated districts of the coun­
conditions in America's o\\'n front yard . try, where tlifficultr is experienced in 
They willicave Chicago some time dllrin~ maintaining consistent touch with broad­
August on a trip through the tcrritory casters throughout the year, and espe­
west of thc :'Ilississippi River in an elIort l'iall v in Summer-time. 

appara t us will inc1utle both tra nsmitting 
and receivi ng equipment . This informa­
tion will also be gi ven to the radio public 
through RAl)lO AGE, to guide the 
fans who desire impro\'ed reception or 
who are far from strong stations and are 
troubled with such disturbances as 
fading, static and other radio phenomena . 

1\1 r . Hopkins and :vIr. Kelley ha ve long 
been identified in radio circles, eyer since 
thc days of the old spark transmitter and 
before vacuum t 1I hI'S wcre used for re­
r.eivin!{ purposes . They have tlone con­
siderable research work and development 
and as a result the findings of their trip 
should be of interest to all persons con­
ncct I'd wi t h radio and its allied scienr.es. 

to trace the callses of difficult Summer i\ (l'. Hopkins and :"Ir. Kelley intent! 
reception and discover remedies for to devise several new types of radio 
existing conditions. <lpparat liS. to mect the ditliculties they 

Their trip will first take a northerly ~t Will confront Ihem . This IlCW 

dir&t~n, and will g~dually r~urn I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
south and west to Colorado and tah . 
From there the two engineers will head 
Northwest .10 th e state of Washington, 
down the coast through Oregon and 
California, and eastward through Arizona 
New Mexico, Texas and so on until they 
again arrive in Chicago about six months 
later. 

Their findings will be revealed regularl y 
throughout the long journey, and it is 
expected they will be of great val ue to 
the radio public throughout the country. 

The largest mobile broadcasting set 
ever transported in such a manner will 
be part of the radio equipment to be 
carried on this trip, in order to test radio 
transmission in so-called "dead spots" 
and in places where static dis! urbances 
and other natural interference prevail. 
Under these extremely adverse conditions 
a,n attempt will be made to determine 
just what kind of radio receiving circuit 
performs the best. Several types of I 
circuits will be taken on the trip and 
tested under varying atmospheric and 
geographic conditions. 

The Great 
Manufacturers' 

Exposition. 

AUended by 
Leading 

Jobbers and 
Dealers 

NJlII YOIlX OfncLS 

noo TOtES BLDG 

~ YOU C1TY 

THE NEW RADIO TUBE 

You cantt loo.e, lor 
CIEartron i.. b.ck~d 
with ironclad guar­
antee to m.ke rood. 

Designed Especially For Reeistance 

COUPLED AMPLIFIERS 
Tested and Approved by RADIO AGE 

HI-CONSTRON 
Type C. T. IQIA 

Another Cleartron p"oduet-the tube that gives g reater volume, 
better quality at one-third the plate voltage. Designed fo,' Re­
sistance. al80 Intermediate stells of SUl>erhetrodYne and in Ra.lio 
f"equency reeei Vel's. 

AMPLIFICATION CONSTANT 20 
(Almost 3 timn that of 2QIA) 

(; VOLTS Price $3.00 )~ AMP. 

Manufactured by 

28 WEST 44th ST_ NEW YORK 

U. J. HERRMANN, MANAGING DIRECTOR 

SEPTEMBER. 14 th to 19th 

MONDA Y NOON TO SA TURDA Y MIDNIGHT 

ENTIRE EXHIBITION ON GROUND FLOOR 
IN THE LARGEST HALL IN THE WORLD 

258th Field Artillery Armory 

:(. TeRted alld Approt'ed by RADIO AGE :(. 
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WC BU .... DOld Wire!.... B. p DIy Co .. . .. .... " .... ...... " .... . .. Moold. Pa . Z&4 
W CBX Radio ShoP of Newark ( H era..&D LuLin.:.k r ) . ... . . • .. • ... • . Newark. N . J . 2ll 

~~~ ~~~urE.Or~~~toiC:· · vili~ ·'ciliri;.·::::. ·:.'.·:.'::::.·.'.'.'.T ... ~.!;'ti;~:'liW : m 
WC K 8US-B .... r-FWl.r D. G. Co .... . . . ... . .••..........•. . . . Ilt . Loui.s. 1110. Z75 
WC TS C. T. Sch.r .. Co ..... .. ........... . .. .. ...... ...... .. Wore ..... r. 111.... zoa 
WCX Free P ress • . ......••. . ..••.•• .. 0' ••• •• ••• • •• • •• • •• ••• ••• Deuoit. Miell. 516 
WDAE T..mpa Dail¥ Tim60 .. . .... ............. .................. .. T.mpa. ]0'... 365 
WDAF Ka.n.s8.$ C ity 8ta.r _ • •.•.•• • .•. .• ___ • . • .. •• ••.•••.•. _ K&nass City. :Mo. 365 
WDAG J. Laur.nc. MartiD ...... .... . ...... .. .. ............ ... Amarillo . T.n . 263 
WDAH Trinity M. thodiot Church (South) ...•...••.•..... •. EI Puo. T.n. Z68 
WDAR Lit Brothers . ..... .. . .... . .. .... .................... .. Philadelphia. P... 394 
WDA Y Radin Equipmen. Corp .. .. . . . .......... . ....... . ...... . F ... "o . N . Dak.. 244 
WDBA Fr.d Ray ....... .. ............. .. ........ .. ..... .. ... . . . Columbus . Ga. 236 
WDBB A. H . Wal ... '" Co .• IDc .. .................. . .. .. ......... TauDtoD. 111..... 2Z9 
WDBC Kirk. Joh ... on '" Co .............. " ............ .. ... . . Lao .... ter. P.. 258 
WDBD H.rman Ed .. in Bur ... .. ........................... . M~rtioahur". W. Va. 268 
WDRE GlIham·Scho.n Elec. Co .. .... . ..... .. ............ ....... .. . Atlaotio. G •• 278 
WDBJ RJcbftrdsoD W ayl6,Dd Electr ic Corp . . .•• _ •..••. ••.•••• . _ • . •• . Ro&.D.oke. Va.. 229 
WDBK M . F. Bro . ... . . ... ............................. ...... Cl.v.land. Ohill ZZ7 

~g:~ :;~cin~£~htot. ~:r::;S c~ : : ~ :: . .' ':::. '::::. ·:::::::::.~~~~B;::'~·. ~~: ~~~ 
WDBO RoUi... CoUeR. I .. c ....... . . ......... . ....... . ...... .. Wao.er Park. Fla. 2(0 
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FraDI<\yIl J. WolI\' . ........ .... . .. .. ............ .. ...... . Tr.otoD. N.J. 240 
Palmer Sehool of Chiropra.ctic . •. .o ••••••••• • • •• o. •••••• Daft4DOrt., Iowa 444 
Hotel J.zneoto ...... lnc ...... ................. .. ..... . Jam .. to.....,. N. Y. 275 
Ja.mes It. O'Dea . . •. ••.•.. • •.••. • •.••.•••..•• . •.. o. PaterloOD. New J.",v 203 
Iowa State COUeg . ... .. ......... .. .. . ............... ..... .. .. Am .... IL 207 
Jobo W ...... makor . . ....... ... . . ... .. ................ . Pbiladelpbia. PL 509 
L . Bamhet"l'u and Co .. . . . . .... . .. . ... . ....... .. . . ... .. . . Newark. N. J . 405 
P.opl.. Pulpit Aaan .. .................................... Batavia. Ill. 276 
Sl4te M .... ketiDl< Bw ... u .. ... .......... .. ........... J.II' .... o .. City. Mo. 440 
0 ... 1 B .. ttory COmpall7 ...................... . ..... .. .. N .... Orlo&11.1. La.. 270 
MaiD Auto Bupply Co .... .. .. . .... . .. . ............ .. .. . Ft.. Wayu •• lad. 227 
PeD.D.!lYlvaDia Sta.te COUece ............... . ... . . .. .. . .. . .. 8tata Collect!. PL 283 
Donaldsoo Radio Co .. .... ........................... . 0kmull: ••• Okla. 360 
Doolittle R.adlo Corp . . .. . ... . ... . ...................... . . New Hav4lIl. CODD. 26& 
North Dakota AvicuJtural Coli ......... .. .... . AI<riouitural CoUeg • • N. D. 283 
Superior Radio &: TelephoD.e EquiDmect Co •• • •••••••• • . ColumhWl, Ohio 286 
Jobo R. Koch <Dr.>. . ................................ Charl .. too. W. Va. 273 
Th. Municipality 01 A'tIaatic City . .... . ... ... : ...... . At .... tlo City. N. J. 300 
Jlor.ce A. Bea1e, Jr . . ......... . .... . . . .............. .. P.rkel"lburc, Pa. 270 
E. B. Glob • •• • , . .. .. .. ....... . ..................... . .. . Amarillo. T.ua l34 
l-ioore Radio Nell'I Station (EdtDuod B. Moore) • •..• • . •• • SprinrieJd. Vt. 275 
Electrical EQuipment Co . . ...... .......... . . ... .... ... . .... . . Mi.mi. .Fla.. 283 
Scraoton Times . .. ..... .. .. . ... . . .. ........... . ........ . 8crantoD. Pa. 210 
CalYaTYBaptist Cburcb .......... . .. .. ..... .. ..... . ... . N .... York. N. Y. 360 
Prioc ... WoIterCO .... . . : .. ............. . ................. . Low.u. M ...... Z65 
Calum.t RoJDho Broadc&sw>" Co ........ ' ......... . ..... .... Chican. Ill. 447 

~~: w!~~dI~~teii.;~.i :: :::::: :::: :: : :: : : ::::::: : .. :: :: : ~~p~~/~ m 
EcoDomy Llrrbt Co . .. .. .................... . ........... . Escanaha. Mich Z56 

~~m&~ ~~.S;;,:;~~ . Co'.::::.: .......... : .... ':.' .. : ........ : ..... ':':::.8~~~~P.!: ~~ 
Antloch COU .......... .. .. .. .. . .. .......... . .. . . .. Y.Uo .. Spnn.... Obio 2(2 
AveDue Radio ShOD (Horace D . Good) •• • . .•.•• . ••. .. .••.• . ~. Pa. 238 
11&%00·. Gara«e .. ............ . ... .. ..... .. . .. . . GloDceet.er CiU'. N. J. 2GB 
Imaou.1 Lutho ...... Chuzch ... . .. . .......... .... ........ . ValP .......... lnd. 27a 
Radlo Co .... 01 Ara& . ......... . .. .. ..... . .. : .... . .... . W .. ~o. D. C. (6& 
Rao Motor Cu Co. , . ... ........ . ...... . . .. ... .... .. ... r..n.u... Mlcb. 286 
W .. hin&'to .. Radio Hospital Fund • • •. .. • : .••.• . •• .. .• .• Waohin&'toD. D. C. 256 
Exoeriment.r Publishi.n& Co .. . .... .. . . ..... . . . . ....... . N ... York. N. Y. 258 
Doroo Bros. .. ... . . ... ......... .. ........... . .. . .. .. .. Hamilton. Ohio 360 

&:!i::rsi~U~·iill~~i.:·: ... : :'.:: :X::·.:::: :'.: : .. : .. : :: :~~'U~;..,~. ci: ii~ 
Police and Fir .. SiJJ:DaI D.oartm.nt .. ........ .............. . Dal ..... T..... 261 
Tarryto"", RadiD ~. LAho .. ...... . . ......... ... .... . T .. rryto""'. N. Y. 273 
Cle .... o .. ·Uri.uJtun.I Coli., .... .. . . .. ........ . ....... CI._OD CoU"' •. 8. C 336 
Loran Vand.rbeck Davis .. • • • •....•......... .. . . .. . Bt. P.te .. burrr. FIa. Z&<I 
United Stateo PIr",lnc Carda Co .. . . ..................... . Cincinnatl. Obio 325 
GroTe City COU ..... ....... . .. . . ..... .... ..... .. . .. . .. . . Gre ..... CIty. Po.. 25& 
A.U.oto....., CaD Publishilll< Co .. ... ......... .. . . . ......... . AIleoto ...... P ... 229 
Sevaoth Day Ad".Dti,t Chuzch . • .. •. . . .. . .• . . .. • ..• . • • . N ... York. N. Y. 263 
Doucbt .. '" W.loh Electrical Co .. . . .. ................. .. . F.n RI ... r. M.... 2&4 
C. W. V,ok RadIo Co ... truction Co .. . ... . . . . ..... . ..... .. . Ho ... to ... T..... 360 
IrviP. Auatia (Port. Cb_ter Chamber or CoolIDlrcl) . .• Port C'hMtn. N. Y . 23) 
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Slaf1dard Radio Receivers 
(Continued f rom paf!,e 87) 

The Anylite King Cole 
Receivers 

Anylite King Cole radio sets will be 
made for external batteries and may be 
used with any standard tubes. The 
cabinet is brown mahogany and the 
panel black formica with gol~ tri.mmi.n~s . 

An outstanding feature IS SimpliCit y 
of control by means of two vernier dials . 
All reception is possible on a loud speaker . 
Selectivity is unsurpassed by any set , 
and coast to coast reception is possible 
under favorable weather conditions. 

The small amount of 8 battery curren t , 
as low as .002 amperes, assures long life 
of batteries and low upkeep expense. 

The set is non-radiating and all parts 
are extremely efficient. The coils are 
by far the most efficient we haveAbeen 
able to secure. 

King Cole sets are guaranteed against 
defective material and workmanship, 
and when used with any good loud 
speaker will give ample yolume and e:x ­
cellent tones. 

----------------
Anylite King Cole audio frequ ency 

transformers are designed to gi"e strong 
amplification and faithful reproduction 
oyer the entire musical range. These 
transformers may be used with all stand­
ard tubes and la rge, plainly marked 
terminals provide for secure connec­
tions . The cases arc handsomely finished 
in black enamel and ser,"e as a shield for 
the coil. -

King Cole Transformers have been 
de"eloped after exhausti "e research on 
the part of the Anylite Engineers , and 
will give complete satisf action. 

'II 

The FIve Tube I 

Set WhiCh! 
startled 
the World . 

C~T\RPl~~ 
Th~ Greatest Value j 

Ever Offered in A 
Radio Receiving Set 

At Authorized Dealers 

<Jhe~ramc COp 7: 

af the Jlir l'£flk 
'::J Add a Fubend w~ Q.-~ 

t 
Trap to)'our Radi~S~~ '.; 

~ ~':,~~'Po~~~~~~r~~: 
tt Guaratltced to totle oat . 

~ any interfering statioa. ' 
Widely imitat .. d bot 

- oever eqoalled . The 

~~I! WAtEn~J{~p: 
Now ia ibl third year. 

~~\ ~f~~~~r~."O '0: 
pi"" pootage . S..,dfM' F'r .. Booklet 

n;I'BEND ELECTRIC CO. 
I I. So, Willer St. • Ch~j&O 

The Blair Receiver 
Employing Resistance-Coupled Audio 

Amplification and Tuned 
Radio Frequency 

The Blair Six Tube Receiver, employ­
ing two stages of tuned radio fre9uenc y, 
a detector and three stages of reslstance­
coupled audio amplification, is now 
a vailable to the American market. 

The mair Recei,'er is the result of 
years of experimentation in both British 
and .-\merican laboratories and repre­
sents the perfected 'combination of the~e 
t wo highlY efficient methods of amp'i ­
fication ; namel y , tuned radio frequ e ncy 
for distance and selecti"'ity, and re­
si sta nce-coupl('d~ audio . ..for tone:quality . 

The rt:::.ult is 
deliyery for 
amplification 
distance and 
desired . 

the !>urpassing clarity of 
"'hich resistance-coupled 
is noted, together with 
volume in any quantity 

Heretofore. the manufacturers of the 
Blair Receiver have confined their sales I 

efforts to the British market, and they 
are now one of the largest exporters of 
radio recei"ing sets in this country. 

In choosing a reeeh'ing set for his 
~Iajesty . King George V. the British 
engineers chose resistance-coupled ampli­
fication. 

The Blair Receiver comes in mahogany 
or walnut cabinets with sloping panels 
a nd three dia ls. The list price is $75 .00. 

This set is being manufactured by 
the Blair Radio Laboratories , 23rd 
Street <'\: 6th A\,enue, Xe\\' York City. 

Foreign Visitors at N. Y. 
Radio Show 

The undoubted leadership which the 
radio industry of the t : nited State~ mai~­
tains over those of other nations IS 

reflected by the many foreig.n visitors w~o 
.lre planning to come to thiS country for 
the Exposition to be held in Grand Central 
Palace during September. 

A radio Festa, in which the leading 
stars of the microphone will participate, 
is planned for the~Fourth Annual National 
Radio lExposition by S . L. Rothafel, 
("Roxy,", who will have charge of the 
entertainment program to be broadcast 
from Grand Central Palace during E xpo­
sition \\·eek. 

SEND NO MONEY! 
ff~~~;;::::::::::;=iI1YOUfi OWN Name and Address - Pnntadi Free on Thank You CardS 
~ 1;7'1 11 ......... t YOU hk •. Stabo.' clod· '-/I',,·I1'''n -- ou:::::.:= t I , put 01) I)'UQlb6'a at J0l!ll" T~'I;l~t . 

l'-4 l.bank yOQl' fa~Ohtc 5'tAtl0I1I. ~l2e· 
_ 6l'I1J,.- q ,. ...... 0'""--1 CUI..! CUOi th.t get ATI'El\TIlJN. == ~ ;-,.;:!.. ~r~ ::~J~~~~~: l~ll:8:;! 1~&: 
~ __ 4 b..u'\ICAA $5 . 00 • .l'Qalpcud f p a, With ordrt . 

~..., _ • • ~- MONET REFUNDED If Not Dw,bltd 
.-- .... -~- <.IoabtreudL ailrb Jrhde prln.,"" , I 

OG 
Wrth 1 s t order. SbOW9 QIl. c ity •. "'aYe FREE L le Clartb. 4. dlal MttilD.C&. ~t e. S~tIOD lis t b,. 

&ftd n.o 1f1 j)n£V· ·pov PO.t ::!~~er:,", ~~~z ~~. ~PJ!~ ~OO!Y; 
RADIO PRINTERS, Dep •. C202. Marengo. 111. 

¥- Tested (llld Approved bll RADIO AGE ¥-

The M agazine of the lloltr 101 

Amperite automatically Contr ols tub .. l' ur ­
rent, eliminates hand rheostats. fl!am .. " t 
meters , ~ues sing" and a ll tube worry. 
Simpli fies Wiring. tunin~ and operation. 
Permits the use of any type of tube o r IOn}' 
combination of tubes. 
Tested and used by morethanSO s etmanu. 
fecturer s and in every popular con s true . 
t ion set 

RADIALL COMPANY * 
Dept.R.A.- 8, 50 Franklin Sr., New York Cit>· 

Write for 

FHEE 

')/Je"SELF-ADJUSTING"R/llOJfRf 

Sales Distributor 
Wanted 

to start now in the fastest 
growing business the world 
ever knew-Three Million radio 
sets were sold last year--
22 Million will be sold in the 
U. S. A. 

THE * 
MUSIC BOX 

RADIO 
RECEIVER 

is the peerless seller of them 
all. Think! Only two orders 
weekly means $600 per month. 
Four orders $1200 per month. 
The Set with the Marvelous 
Tone and Volume Supreme, 
the Distance getter of them 
all. Write now, today, for 
our liberal IS-day trial offer 
and protected territory. 

THIELEN, Manufacturer 
1207 North Shore Ave., Chicago, 
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WSAZ 
WSB 
WSBC 
WSKC 
WSMB 
WSMH 
WSMK 
WSOI 
WSRF' 
WSTA 
WSUI 
WT4.B 
WTAC 
WTAL 
WTAP 
WTAQ 

RADIO AG E for .\ltg-lIst, 1925 

Ch:..s. E ll c:'-ric Shop .. . .. , •..••.. ••...• . ' " . , •.•. ••..• .. . PomeroY. Obio 25& 
All .... '. JOu.DoL . ... •.. ..... ..••..... • •• . . ...•.•. •.. . ... . AtlaDta. C.. US 
World Ba".rY Co •• 1219 S . Wabr.sb An .• • •.• . •...•. •. .. .. . Cbio&aO .• 111.209.7 
World '. Star KoiCtillC Co . •.......•• •. . .....•. •. .... . • . BaY Cit)', ~Iicb. 261 
a.luau AIDWllmlD.& Co. and Maison Blancbe Co . . . ... . . N •• Orl ..... . La. 319 
Shattuck Mwio HOWle ••.••.• . •• • . . . •• . • • .••.••. •• . . . •.. OwOMO. Miob. 240 
8. M. K. Radio CO.p . .................... .. ........... .. DU'toD, Oblo 275 
8obool 01 Eqia •• ri.a •. • .• • . .•• . • ••••• ..••.••.•• . •••• •• . Mil •• uk ••. Wi. . 246 
&rdem Sal. lAd S.rvial ... _. _ . .. .. . _ .. . . .....•....... . . Broadl4D.cU. Ill. 233 
C.mp M.rl.oIold . ...... . ..... . ................ .. ... . . Cb .. b.m. N. H . 2Zl1 
8cata tJ'tUvlr .. hy ot low& ....•.. . . .. .• . . . ...• _ .•.• . .•... . 10 .... CitY, low. 49. 
Fall River DailY Harald Pubilob!a .. Co . .. .. , ... .. .•.. .. . V.U River. M.... 241 
P.uII Traftia Co . • • .••....••••.•• . . •. _ • •...•••• .•• .••. •. ,Iobnatowill. P.. 310 
Toledo Radio • Elea'rie Co. . . .. . . . .. ...... ............. . TOledo. Obm 212 
C.",hriU. RacIJo " EI •• lrlo Co ... , . .•.. ... ..•.•....••... C.",brld ... /D. 242 
8. H. V ... GordOIl • 8011 ... ... ....... .......... .... . .. .. . . 0..00. W.. . 220 

WTAR 
WTAS 
WTAT 
WTAW 
WTAX 
WTAZ 
WTHS 
WTG 
WTlC 
WTX 
WWAD 
WWAE 
WWI 
WWJ 
WWL 
WWOA 

The lIfagaz/:ne of the Hour 

RelieDC. Electric Co . ... .. .. ...••• . •..••.•.•.•..• .•• •• . ... Norfolk. V •. 
Cbatl .. E. ErboleiD . .. .. .... .............. . .. ........... . ... EIdD. IU. 
Ed..i.Ion E1actric IUumin .. ,io.l' Co . .... . . .. .••. • .. . (portabl.) Boet.on. II .... 
AcriculturaJ " M.abaD.io.al Colle •• 01 T.s •• .. . '" • . . Coli ... St4t1on. T.:au 
Wil.l.ia!Jl.t H.rd .... r. Co ....... . ...• . .... ... .. .......•..•. . . 8I.rut.or. W . 
Thoma. J. MoOuire .• • •••••• . . ••••• . .••. .. .. •.•• .• • I.ambanYiD •• N. J. 
FIID, 8onlor BiaI> a.bool. ............................... . Fill". Mich. 
K&Dr.IU Stat. AJrricul&unJ CoO .... . ............ ..... . . . W.ahaUao.. LA.. Tr.,,&1.,.. l!bur.not Co ..... _... . . ... . ...... . •.. .•..•. Hanford. CODQ. 
H. 0.8 .. 1 Co .. .. . ... . . ....... ..... . ................ .. .. . . Cbi ...... ru. 
Wrillb,. Wrillb' (IDo.) . . . . .. ....... . . .... . . ..... ...... PbiIad.lphia. P • . 
Th. Alamo Bo.II Room .. ............ . ............ . .... . ...... JoU.'. ru. 
Ford Motor Co ... . .. •.... .. . .... . ... .. . .. . . ......... . OurbOrll, MJch. 
n.'roi' N.w. (Ev.D.a.z:ta N..... Aa.n. ) ..•.•• •• • • .•• .. •. . . D.tron. M'h1b. 
LOTOI. UnI .. .,alIF. .. .. . . . . .. . ... .. .. .. .. ....... N •• 0.1 ....... 1.. 
Mi~b(II.Do CoU ... ot Mia .. . . ... .... .. . ......... . ..... .. HoullbtoA . Wieh . 

210 
201 
244 
110 
131 
21J 
2U 
313 
323 
211 
3eo 
241 
273 
352 
2M 
au 

Canadian Stations 
CfAC 
CfCA 
CfCf 
CfCH 
CfCJ 
fCKC 
CfCN 
CFCQ 
CFCR 
CFcr 
CFCU 
CfCW 
CFOC 
CFHC 
CFLC 
CfQC 
CfRC 
CfUC 
CfXC 
CfYC 
CHAC 
CHBC 
CHCB 
CHCD 
CHC£ 
CHCL 
CHCM 
CHCS 
CHIC 
CHNC 

PWX 
2DW 
2AB 
20K 
2BY 
2CX 
2EV 
2TW 
2HC 
2LC 
2KD 
2MN 
2MC 
2JD 

2LO 
SIT 
5WA 
.BM 
2ZY 

YN 
FL 

C .... r)' H.r ... ld . ... . ...... . . . , . . ........ ...... ...... . Ca.l&.rl'.A1b.rt. t30 
Snr Pub. 4:: Prt • . Co ..... . ' . . ., .......... . '. . .. .. .. Torr;nato. Ont.rio tOO 
Afarc:oni W-ueJtie T.l ••. CD . c.Dad. . ................. . Molltrw. Qu.b.<l ttO 
Abitibi PoW'.r .t Paper CD . . . . , ..... .• ............ Iroquou FaU.. Onto tOO 
La Cit de L·Eve.ntmerat ..... . . . ...... .. . ..... ... . .. Quet>.c. Quebec tID 
Radio 8upply Co .. ................... .... ........ Edmollto ... Alhorla ClO 
W. W. Or&.lll Radio (Ltd.) . ... ..... .... .. . . .......... .. Calca.,.. A1b'rta UO 
Radio 8pocialtJ .. (Ltd.) ..... .. .. .................... . V ..... ouv.r. B. C . 450 
Lau.re.a.tide Air Service . ... ... ... .... . ............... ... . 8udbury. OrLt. tID 
Vl.toria Cit)' Te"'pl . ...... .. .......................... Vi.toria. B. C. ClO 
Th. Ja.k Elliot< Radio Limhed ............. .......... ... Ha IDiJ loll. Olll. 410 
The Radio BhoP . ... . . ..... . . . . . ...... • ·•· . . · . . ... . . ·. · . lAlndoo. Onto t20 
S ... ru Co .. . . . .......... . .. . ..... . .. ..... ........... . . N • .wmo. B . C. 430 
H.Dr)' Biru " & ... ............... . .......... .. . . ..... . C.I~.ry. Alta. 440 
Cbo. • . CUT Hu .. qr .. . ...... ........ . .. . . 661 Ad.lald, 8, .. Lolldo ... 0.... clO 
Th. Eleccric Shop (Ltd.) .... ....... .•.. ........ S,..katoon. Bukatela.w.n tOO 
Qu .. n. Ua.1venlt1' . ... . _ . . .. . ... . .. .. .•. . . . .. .. . . . .. . JUn •• ton. Ontario t50 
Univenit1' ot MOlltre.I. .•. •. .•..•• . •...... . •........ MOlltn.1. Qu.~ tOO 
W ... tmiDlttr Tt'lHt Co . ... .. . .•.. . . ....... ... . . N ... W .. cmiluter. B. C . "0 
Victor Wentwortb Odium ..............•............ Vancouver. B. C. tOO 
Radio ED.I'iD.Htt . •• , . • . . . .......•.••...........•. H.Jir.l[ . Nova Scotia tOO 
Alberc.D. Publabina Co . ....• . •.... , ..•.......... .. ... Cal.ary. Alb.rta tiD 
M.rcoD,j Compan1' . ... ... .................... .. ... . . . .. . Toronto. On'. tID 
C&.Iudia.D Wuelua .t EI.c. Co .. . ....... .... .. ... ..... . .. Qu.bec. Queb.o '10 
W .. cern C.o.d. Radio SUP. (LcdJ . ..•.•. .•.........•... Victoria. B. C. '00 
Va.acou",.r M.rch.nt. Esch.na . .......... .... ... : .... V.noou.er. B. C. t'O 
Ril.1' .t ,McCormaek .. . ..... . .. . .... , . ..•........• .•.. CalcatY. A.1b.rla '15 
Th. Hamilton Sp.ct.tor .........• . .. . .... •..•.. ..•. . . .. Barniltoll. Oo.c. t20 
Nortbern Eleetric Co .. ... .......... ..... . ... . ....... .. . Torooco. Onto 356 
Toronto Radio a. .. ercb ., .. _ ... ..... •. .•. .. " . Torollto. 00.'. 350 

CHXC 
CHYC 
CJBC 
CJCA 
CJGC 
CJCD 
CJC£ 
CJCF 
CJCI 
CJCK 
CJCM 
CJCN 
CJSC 
CKAC 
CKCD 
CKCE 
CKCK 
CKCO 
CKCX 
CKLC 
CKOC 
CNRA 
CNRC 
CNRE 
CNRM 
CNRO 
CNRR 
CNRS 
CNRT 
CNRW 

J . R. Boo"' . .... ..... . .. .. .. . ..... . .. .. ..... . ...... . ... . 0"a ••• 01l'. us 
SorCh.rll Electric Co . .. . .... . .. . . . . . .... . . . . ...•... . . MODoUeaJ. Qu.bec tID 
Jarvb Bapcis, Cburcb ... .... . .. ........ .... ... ... ... . ... Toroa.to. Oa.c. lIZ 
EdmoDotoll JourD.a1 . .. .. ........ . .. .. . . ... . ........ . Edmoa.ton. Alben. t51 
Londoa Fr .. Pr ... Pra· Co .. . .. . ..... . ............... .. . . Londoa.. Onto tJO 
T. E.ton Co . .. . . .. ... ..• .. . ...•......... . .. . .• .. ...... Torollto. ODot. tID 
Bprou..8b.&. Radio Co . . .. .... .•... . .. ...... . .. ..... . V&ncouYer. B. C. t20 
Tbe Newe Rlcord .. .. _ .• . . . •• • .•. .. . .• . .. .• . • .. .. . . . . . lGtcb~ner. 00.'. 295 
Marltim. Radio Corp . .....• ..•..• ......•..... . 81. Job ... N ... · B ....... wi4k 400 raeo P~illr.;.o~ .C~Ia • . ~::::: :::::::::::::.'::::::::::: M~~~"J:~Qu~t':~ m 
SimoD.8 A.u •• .t Co ..... . . . . .. .. .... . . . ... . .. . . .. ...... . Toronto. OD.'. tl0 
Evtaiu TtleE'tam . . . . .• .. , .• , • •..• , . •.••. ..... . ... . . .•. . Torollto. OD.'. t30 
La Pr .... Pub . Co ... .......... . .. . . . .... ............... MOD"e.l. Qu,be. 430 
Valleouver Daily Provine • . .. . . . .......... . . . . ....... .. V.ncouvtr. B. C. 410 
C.Iladia.n Independ. T.I.pbone Co . ........ .. ... . . . .... . . .. Toronto. Onc. t50 
Le.der Pub. Co ... .. . .. . . . .. . . .. . ... . . . . .. . . .... R.wiDa. Bukatebe •• n .20 
Otta.n Radio AIIOCladoD .. . . . .••.. .. •.•.•.•... . . . ....... Ott •••. OD'. ,to 
P . Bur ... " Co .... .................... ....... .. .... ... Calca.,.. Alb,.... 440 
Wilkwon EI.cuic Comp.n1' . .... . .. ... . .. • ........... . C ...... ry. A.1b,rta '00 
W'D.twortb Radio Bupply Co . .•... . • ... . ...•.. . . .... .. . H.milton. Ollt. tID 
Canedian National Rail.aYe . ...• ... . , •..••.. •• • • ••• . . .. . MODctoD.. N . B. 313 
Calladian N.tioD.41 Ra.ilw.,.. .. .... '" .•.. .. ' " . . ' .•. . .. C.w.f'7. Ca.a..da 357 
CaAAdiul NatioD" Rail.U't .. . . , . ... ... ...... , ..•.....•. Edmonton. Alt..' ·455 
C'lladian N.tioruJ Rail •• 1't .. ... .. ............. .... .. .. .. :MootJ'Ml. P . Q: 410 
Ca.oad.ia.n NaCioQAJ Rail •• 1' • .. . ....•.... •.. •.. ... .. .. ...... _ OU •• a. OD.t . '30 
C.nadian N.ciollal Rail •• ,. . ... .................. ....... ... Roc:i.n&. ~ ... b . 312 
C&I1&di&1l Nalio ... 1 Ralh •• y . . . . .............. ... ..... .. . 8 .. btoo ... 8 .. h . J2~ 
C.lladian Nado.a.a.l Ra.iI._1' • .. . '" .... ... ... . ... ...... .. . .. Toronto. Ollt . 357 
C.o.adia.n National Rail.a1'" . ........ .. . . .... . .... . . ... . WlaD,jPtll . Man. 31t 

Cu ban Sta tions 
CubOD T.I.pbo .. Co .. ... .. ................... .. ... ........ .. Haba ... 
Pedro Z.,.u . . ... . .. . . ... . .. ..... ........ ................. .. Kabua 
Alberto B. d. BuscamAnt • .. ..•. ••• •.• ...... .. ... • _ •• .•........ . Kabana 

~:::d~k w. ~!!:~ '. '. : :.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : ~ ~ ~~::: 
Fr.derick W. Bortoll. . . • ..•.•.. •..••.•...•...•. .•••.•.. ........ BaballA 
W .. tineboUlle Ellc. Co • . • •.•. , ....•......•..• '" ..•.•... •.• , .. . Hab~ 
R.ob.rto E. Ramuu . .•.. ••........•.........••• ...... , ......... lIabarLa 
H.rAldo de Cuba • . . ••. .•.•••.•..•.•.•. Oo •••••• Oo •••• •• Oo. • • • • •• • B .. b.na 
Lui. Caau .• , ••• .•... . . •...•.•.•..•.. ........•.••. . _ . ..•.. .. . . n .. b ..... 
E. 8.acbel:: d. FuerLtu . ............... ........ '. • . • . .• .. • . ••.... B.b&u. 
Faueco 8imon . . .... . .. .••••.•••...••.• •••..•.••••••.....••.•.. B.b&ua 
"ODu,1 C. 8alu .. ..... ................ . ...... ............... .. Hab ..... 
Reul Pare. FaJooD • • ..• .•. .. .•. •...•..••...••.•. •. . • .•.. .. •.... n.bua 

400 
300 
240 
360 
260 
320 
220 
230 
275 
250 
350 
270 
280 
ISO 

2K 
2HS 
20L 
2WW 
5£V 
6KW 
6KJ 
6CX 
'OW 
6BY 
'AZ 
.BY 
.fU 
'OW 

AlY.ra 0 .... ... . ... .. .. .. . _ . ... .. .. ' .. '" .... ... _ . ....... . . .... K.b.De 
.1ullo Po.er . ... . ••... ......•. .•. .•.•.. .. . . .•..•. .. • .•••. . . • . . . K.b.1lA 
000 •• C.llad . .... . .. .. . . . .... ... ........ ................ ...... llabaG. 
ADladeo 8 ... a. .. . ................... .. . ... ........ . .. . .. .. .... Babana 
Leopolda E . FlI'u.ro •. • . • ..•..•..•..•.• •• •• : •.•.•. •..• • •• . • ..•. . . ColorL 
Frauk B . JODee .. .. . ...... ...... ... . . ... ....... . ..... .... ... . . Tu..ir:luou 
Frank. H . BOrLes , .... .. ....... ......... ..... ..... ..... ..... ... . . TuiDueu 
A.aeowo T . Fia-ueroe ...•. ...•...........•• .. .• ......•• ••. ... .. C:I_fl.ecDt 
Eduardo TerTY ... ... ................ ..... ...... ... ..... ...... . . C1ellfie"041 
.1oe. O.Ddul:: •. . . . . ...•. . ..••..••.•.•••.. .• . " ..• , ••..• , • •... Cienfi, ... ot 
VaJerLti.D tJUi ... &rri .• .•••.. . . ••.• •.•..•...•. ..• • .••..•••.... .. . Ci.llfiellOe 
Alberto Ra y.lo . . .. •...•. . • ...••.•• . .•. . ... ... . • •••• . ..• . 8~o. d. CUbe 
Andrt.e Vi..D.n.t . ..•.•• ••. • •• •••• •.• .••.. • .. ..• • • •..•. . . . . . 8t4l'O. de Cube 
Pedro C. A.odu • . .. . ... ... . . . .. .. . •.••••.. •..... Oo • ••• •• • • 8tlJO. de Cub. 

200 
110 
280 
210 
3M 
340 
275 
170 
225 
300 
200 
350 
225 
215 

European Broadcasting Stations 
British Stations 

LoIldo .. . ... . . . . .. ...... ............ .. .... . . . . .. . ..... ......... . ... ... . 365 
BIrm.iubam . .. . ..... ...............• ..... .. . ... .. . .... . . . .... . . . . . .. • . 475 
COrdilJ .. .. .... . ...... .... ..... ... ........ . . . .. ... .. . . ...... .. .... . ... 350 
Bourn.emoutb . • •• ...••.• • , ..• •••..•.•.... • . •• • _ •• • •• •• . • .. ••.•.•• •••. •. 385 
),(&.Dob ..... r • •• •••••• •• ••••••••• _ •••••••• • •• •• •• • • • • ••••••••••••••••••• • l75 

5NO 
5SC 
2BD 
6SL 

N •• cutl • . .•. • . ••• •• •. •..•.. .... •.•..••.••. •••••...•.•.•. • .• .. •. ... ..• • 00 
GI ... o . .... .................... ..... ....... ........... ....... . ........ 420 
Aberdt.'rL .• .. ...•. .. . ...... ..••.• • • •. .• ••• •• •• ••• • • . •..••• •• . ' .••..•... • 92 
8b.fti.ld (rela1' et.tiOrL) • •• •••• •.••. • .. •... •.••.• .•........•..•. . ..••.•... l03 

French Stations 
LT .... .... . .. . ...... ....................... .... .. .. ·· .. · .. ····· · .. · .. · ·HO 
Pari. (Ejjfet To.er) . . • ....•.. •. . • .••.. • ..•• .........•.... .. . .... , . . . • 2.'00 

SAJ 
ESP ~:~:: : :: : :.' .' ::: ~::.-.' ~ ::::: :: :::: ~::::::.'.' .':: .-:::::::: ::.-::::.-:::::.-:.1."!:: 

End your Radio Troubles for 30e in Statnps 
\\'e have laid aside a limited number of back issues of RADIO ACE for your use. 

in these volumes. Select the ones you want and enclose 30c in stamps for each desired. 
store of radio knowledge by laying in an ample stock of copies . OW! 

Below are listed hookups to be found 
The supply is limited, so enrich your 

AUl'u.t.l'2t -A Tuned Plete Rtonn.er.tor. JenUafT, 192t 
-TuD..ina Out Intart.re.oc __ Wa.e Tr.PtI-Elimiuaton -Br .. kina Into Radio Without a Dial'r.m. -M.k..iDI a St.atlon .. Fioder. 
-Filt.n. 
-A JUllior SUPer-HeterodYne. 
-Pwb-Pull AmPlifier. 
-Ro-eDbloom Circuit. 

M.rch, .'2t 
-AD F"bt .. Tube BuPtlr·U.terodYb • . 
-A .impl •. Lo .. 10M tuner. 
-A Tunad Radio Fr.queD.C)' AmpliAer. 
-Simp. RtfS.1:: Set. 

April. 1924 
-AD. Efficient SUPer-H.t.rodYOe (tun)' iIIu,tr.ted). 
-A Ten-DoU.r R.ce~y.c. 
----Anti-Body C.p.city HookuP3. 
- Refinine th~ Tbre ... Circuit Tuner. 
- lndtl:: &lid fint two ilLltallmtntA ot Radio A .. a O.t. Ib •• u. 
Me),,192t 
--COuatructioc. at • Simple Portable Set. 
-RadJo P. Det. . 
-Tbud IwtallmerLt ot Radio A.e D.t. Sbe.t •. 

June. 192t 
-ImportaD.t Facton io CoDfitructina • Super·Uetelodyne. 
-A UaiveruJ. AmpWi8r. 
-A Sure Fin RaSel:: Bet. 
-Addina Radio .Dd Audio to B.b)' H.terodyne . 
- ;:sadio Aa. Data SheeUi. 

JUIF.I924 
-A PORabl. Tuned ImPedarLe~ ReS.I:: . 
--oper.un, D.tector Tub. b)' Grid Bi .. , 
-A Tbree-Tube Wie.,.d Ciroui t . 
-Det.Sbeete. 

RADIO AGE, INC., 

-Tbe EndUb 4-E1.ment Tube. 
-Filured HderodYOe Audio Stal'ea. 
-An Audio Amplifiu Wi.tbout aD " A· ' B.".T7. 
-Data 8b ...... 
S.pl.mber. "24 
--How Cautul MOllACinl' Will Improvt Ree.puoD. 
--On. Tunine Control tor Hair'" Breadtb Selectivity. 
-FoUl' PUe.s ot Rw BtuePriDU ot .. New B.b)' HUecod)'De 

and au. APtlriodic V.riomel.r Set. 
-Daca Sb .. c.e. 
October • .,24 
-AD J:;uil1' Alade Super. lid. 
--Two Radio aDd Two Audio for Clear Ton •. 
- A Simpl. Rea:eoeratiye Set. 
-Tbe UltradYoe tor Real OX . 
-ReaJ Blu.prin&A of .. 3·Tub. Neutrod)'oe .Dd • Midl'u 

Reft .. : 8et. 
Noy.mber. 1'24 
--BluePriata of a SiQ&I. Tub. Loop Set .Dd; • C.p.cis)' 

Feedback: Receiyer. 
-A 3·Tube Low Lou R~.en.r-ator. 
-MuleriU tbe 3-Cireuit Tuo.r. 
December, 1'24 
-BluePriata of a N.W' I-Tube Supef-H.ttrodyn •. 
-How to Make a Receiyer tbat Miohwle.:t Static. 
- A Trans·A'laDtic OX Reee&yer. 
- HoW' to Afa.ke a Home ltfade BaU.r)' Cb ... rl'er .Il.d • Lou.d 

Speaker at • SmaU COlt . 
Janu.r),,1925 
-."- Refiend NeutrodYDe 
- A Sil:: Tube Super·Hec. 
-.'U~ Efficient Portabl" Set. 

f.bru,rT. 1925 
-A SUI'e Sboc Super .. Bet. 

.~ 

-A Tbre8 Circuit Rec.oerator. 
-A Rw. Low Lo .. Sel. 
-BluepriDtA of a a.tub~ R.Sel: ~! .. 
M.rc:h.1925 ~ 
-A P.rmaucDc Super-H.t. 
-A .>Tube R . F. R.ceinr. 
-Bo." to Wind Low Loas Coila. 
-A Short Wa'Ye Recei"r 
- Blue PriOlA of a 'I'W'o·Tube Ultra Aud..iOD aDd. Re· 

IlID.ratiye R.S.I:: . 
April. 1925 
- A 3·Tube Portable Sel 
- "'B" Vohaee trom cbe A. C. Socke t' 
- An Amplifier for tbe 3-Circuit Tuu.r 
-Blu'Prieta of a Fi ... e-Tube Radio FreQue,D,cy Bee.ly.r 
M.y. 1925 
- A "Quiet" IWCtn.er.toc. 
-.' PoW'er Supply Recei.'Yer. 
- HoW'to ?.fake a Tub.-T .. cer. 
-A. Unic;uae Super·Bet and aD Improyed R.i.eAne. 
-A Six Tube Po~.ble R"c.iy.r IlIu.trated .,cb 

print. . 
Blue· 

Jun •. 1925 
-Redueina" Statie Duturbaoc~ 
-..\. SeYen-Tube- Super.Beterodlo-u. 
- Tbe Douhle Grid Tube in Ordillary Beu 
- Brownina:-Dr.ke Recf-lyer 
-.()vereomiac OaeillatioDH i.e the RoLer.., Receiyer 
- An Ideal 8et in Praclic».1 Form 
-Sulderina: Reerel.:l 

500 N. DEARBORN ST., CHICAGO 
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CLASSIFIED ADVERTISEMENTS 
If you have anything to buy or sell, don't overlook the value of RADIO AGE'S classified 

advertisements. Many such messages have paved the way to independent incomes. 
The classified advertising rates are but ten cents per word for a single insertion. Liberal 

discounts are allowed on three, six and twelve-time insertions, of five, fifteen and thirty per cent 
respectively. Unless placed through an accredited advertising agency, cash should accompany 
all orders. Name and address must be included at foregoing rates and no advertisement of less 
than ten words will be accepted. 

All classified ads for the September issue must be sent in by August 1. 

AGENTS WANTED 
FORDS. 60 mile. on one laUon of Ca.. 1t ha. been 
proven luch mile.ae can be made. AJRLOCK aUer­
.nteel to incre •• e .... mile •• ei .1.0 preventl radiator 

~~~~t:::i=:.mr;;.e; o;of;;ez~~!~. wiS~~"nd~dl:;r~~:I:; 
Ol)eh. AIRLOCK PRODUCTS. Bo. 703C. Willaw Street. 
Lon. Beach, Calif. 

RADIO-Join our .. Ie. orr.hi.atian and make biB 
rnon.". W. want a man in eVery county to ."B well 
Adverti.ed let. and paru made by the le.dinr m.nu­
I.cturen. Widener of Ken ... City make. 1150.00 
weeklY. You can do •• wen Dr better. Writ. today 
for cataloc. and dilCDuntl. Name your county. Way.,,,, 
land Radio CompanY, Div. 52, 1027 No. State St .• Chi· 
cairo. III . 

MANUFACTURER'S ACENT call1hC Oh R.dia-Eloc­
tTical Johben, Chicaao and vicinity. ha. openin. fOT 3 

:~di!~~~a~~~n':'·T:.·Trt~net.;::~.mil~u·~~C~":i:': Bi~eo: 
Chicaco • 

ACENTS-WRITE FOR FREE SAMPLES. Sell Madiooh 
'·BetteT.Made" ShiTu fOT lar.e manufacturer dirf"ct to 

:.aT-:e'ioo ~:eki~j!~d°bo~~r:TiMnAt)lSONiM:CRS~~r 
B~d ... ay, Ne ... York . 

90c an hour to .dveTti.e .nd dhtrihute •• mple. to con· 
,umer. WTite quick fOT territorY and particulan. 
American PToduct. Coo. 2130 Americ.n Buildina, Cin· 
cinn.tI, Ohio. 

M.n .... nted for thi. teTTitory to .ell wonderful 
•• Iua men·., women' •• Children' •• hoe. direct, .av· 
in. co"aurner D •• r <IIO~. uperience unnece .. ary. 

;rit:I:~ .. :~:~~~~. ~if~. C:,kJI~34t.rS:.~Be:.~o~~M::~: 

"B" BATTERIES 

100 VOLT EDISON TYPE "B" BATTERY. khockod 
down. Part. and plan.---complete, 112.SO. L.ne Mf ... 
2937 W. La.,.. Chicaro. 

BATTERIES FOR SALE~Four24-.olt··Main'· Stor ... e 
"B" Bauerje., neVet uu·d •• hipped and readY to wire 
for 131.00. Fir.t order aet. the baUerie.. Addre .. 
BM B. R.dio Aa'e. SOo N. D.arbttrn St., Chic_o. "I. 

BUSINESS OPPORTUNITY 

MR. MANUFACTURER : Would yoU be intere.ted in 
a national advert',in .. c.mpai .. n to reach more than 
two mi.llion Pro.pecUre bUYflIn of qu.litY radio Produch 
-e.ch week? Do YOU want to e.t.bli.h ... ende. in 
new terTitory and create n.tion.1 intere.t in your 
I'roduct~at a .erY con.ervative co.t? It can be done 
Let u. e'lplain our .y.tem without obli .. ation to YOU 
Drop a card to Rad io .. r.ph L.boratorie •• 1234 Ro.emont 
A.e ., Chic ... o, lit. , Be. 6. 

CRYSTALS 

TESTED GALENA CRYSTALS. SOc pound bulk. Buo_ 
kett, Geoloaiat. Joplin. Mo. 

HELP WANTED 

RADIO SALESMEN and SET BUILDERS-We noed 
you and you need u.. If yoU are reli.ble and weI 
known in your community, We will appoint you ou 

I 
r 
I ~4v~~~i:e~·~::. :::1 p~,:~~i:~ p~k~. ;-'~~~ ~itli~~~rh1e ';:~ 

to .en at • hand.ome profit. Write.t once fDr cata-
f.:~S~~~a ·S~~.·c~i:~go-:Viil~land Radio Co .• Div. 53, 10Z 7 

f MEN wantina fore.t ran .. er, r.ilway clerk and othe 
.. overnment po.ilion •• write for free particula,. 0 
e.am.. Mok.ne. Dept. B .. 33. Denver, Colo. 

Classified ad. copy for the Sep­
tember RADIO AGE must be sent 
in by August 1, 1925. 

INVENTIONS 

t 

I 

NEW IDEAS WANTED-Woll known Radio Mahufac­
urer wha.e product. are nation.lly advertiHd .nd eold 
verywherll want. new R.dio device to .. J1. Will pay 
utriaht or royalty for idea or invention which i. reaJIY 
ew and •• I •• hle. Add,. .. : Mr. R. F. Devine, Room 
101, IJ6 We.t 32nd St .• New YOTk. N. Y. 

MAGAZINES 
DREAMS. A mar.zine for .11 who dre.m. If you 
aTe intere.ted in the ftJbjectl of .ciehce •• e., p.ychololrY, 
he.lth. love .nd romance. )IOU cannot afford to be with· 

f:!(,!'~:i~alr!~i::hIY~::hlt:ltl::: ,:~I ~;~~r ~~!:tem;!~ 
S~.: th{~al~: I'''. Smith PuYi.hlnr Co., 50S N. Dearbern 

MANUFACTURING FACILITIES 
AN OLD AND WELL ESTABLISHED MANUFACTUR­
INC COMPANY IN THE MIDDLE WEST WITH LARCE 

~~tLR~~ci'~~~~~. b'tsi[ISNt~g i'NN.:i:SRU¢~EF~~~~O 
FIELD WILL CONSIDER THE MANUFACTURE AND 
SALE OF RADIO SETS OR DEVICES OF OlJTSTAND­
INC AND UNUSUAL MERIT ON A ROYALTY BASIS. 
ADDRESS BOX IA. RADIO ACE. 

PATENTS 
FOR SALE: U. S. and Canadian Patent on an Attach .. 
meht for Phonozr.ph,. it the mo.t heautiful inven· 
tion of the •••. AddTe .. Ch.t. F . Smith, Huff. N. D.k. 

PERSONAL 
LONEL Y HEARTS: ur:hanle letteu: make intere.tin .. 
new friend. in our jolly club. Ev. Moore. BoZ' 901. 
Jack.onville. Florid.. Encloar .t.mp. 

Look) You R.dio Bu ... 1 Join R.dio Corre.pondence 
Cluh. Entirely new. Bro.den your acquaintance. 

:i:o~antf~m~d::::np ~~i:!,:r:!,:!phfe~n.~d ~~?oY N:!!~~ 
Card,. Radio Ro.e. Box 662. Cleveland. Ohio. 

PRINTING 
WE print St.tionery. Booklett. C.t.lo .... Circula,.. 
Sample.. Commerci.1 Pre ... R.t ••••• Ohio. 

RADIO 
A PRACTICAL TUBE RECEIVINC SET FOR lID. 
Po.tpaid. I.... phone II and tuhe. ComPlete with 
phone •• tube and batt.ry. 111.00. J. B. ftATHBUN. 
1067 Winona St .• Chical<>. III. 

Stand.rd .oderle .. radio Jack.. Bindin .. po.t .ttach· 
menle. Doubl. circuit. One dollar hill. Po._tp.id . 
C.u~ton S.ward. Jr . . New Palt •• New York. N . Y. 

Three Co.ra.opolitan Phu.iformen. e.ch SS.SO, book or 
in.tructioftt! included. F. A. Mall. TrtopU. Iowa . 

15 to Z5 per cent di.count on nation.lly .d.erti.ed arh 

iMi~RlAL ~O'ibtcol.P'\N~~~~la!:~~~O~i~~ need •. 

RADIO SETS. Our price ... ve YOU money. Li.t. free . 
The Radio Shoppe. Bo. 645. Ea.t LiverPOol. Ohio . 

AT LAST Th. Rad~ St.tic:: Elimin.tor. Elimin.te. 
SO to 90~ St.tic. Many .. ti.fied u.en. Write for 
particulan. Radia Sped.hie. CDmpany, Siou. F.II • . 
South Dakota. 

NOTICE TO READERS! 
Uptoand inc)uding August 15.1925, 

thto August number of RADIO AGE 
will sell for the customary price of 25c 
per copy. but after t hat date t he price 
will be 50c per copy. If you wish for 
additional copies, Or know of friends 
who might want this August issue, 
BUY NOW before the price goes up! 

RADIO CIRCUITS 
SPECIAL FOR JULY 

The Reinart. Radio Booklet, hy Frank D. Pearne. fully 
iIIuotroted. and RADIO ACE. for 12.50. Prico af Baok­
let alone i, SOc. Send check. currency or mone,. order 
to RADIO ACE, SOO N. De.rbcrn Street, Chica .. o. 

RADIO DEALERS 
DEALER~Write for OUr iIIu.trated cata.o. of r.Uahl. 
Radio Marchandi.e. Ro .. iter.Mannin. Corporat ion, 
Dopt. D. 1S30 Wilooh Ave . • Chicoco. III. 
: 

RADIO SUPPLIES 

T:::n -:rnd:~!e:!i·t:o~~atn.~:r~r:t::~~r~ •• ~~~~~ P~~'d 
fOT our late.t pric. li.t. with .p.ctal har .. ain. on St. tie .. 
elimineto,.. portahle loud .peak.n. Radlotron. , Cer. 
mah oilver wire. etc . RADIOCRAPH LABORA TOR IES. 
123<11 Ro •• mont A.e .• D.pt. <II. Chicaco, In. 
: 

STAMPS AND COINS 
ISS Cenuine Forei.n St.mp.. Me.ico War I .. ue • . 
Venezuela. Salv.dor .nd Indi. Service . Cuatemale. 
China. etc .• onlY 5c. Fine.t .pprov.1 .heet •• SO to 
60 peT cent. Alent. Wanted. BI. 72 ... p . Li.t. Fr.a. 
We Buy Stemp.. E.tahli.hed %0 V.a,.. Hu .. man 
Stamp Co., Dept. 152. St. Loui •• Mo. 
. 

STAMPS, SO vaTietje., Africa, Brazil, Peru. Cuba. 
Me.ico. etc .• lOco SO different U. S., 2Scl 1,000 mi.ed. 
<tOe: 1.000 hinae •• IOc. Li.t tr~. C. SteIman, 5950 
Cote Brilli.nte, St. Loui •• Mi.tauri. 

VOCATIONS 
Make Oi. MDneY. Safe .nd Lock E.pert . Wayna 
Stron •• 3100 Lan Franco St •• La. Anl.le •• C.Uf. 

WANTED 
WANTED-To complete my oet RADIO AGE hood 
Au.u.t. September, Octoher. Novemher. 1923, ie.ue •• 
bound Dr unbttund . Ad"i .. price. Lloyd C. Hennln •• 
Hel1hrGOk . Ari-eona. 

WIRELESS 
WANT TO MEMORIZE THE WIRELESS CODE? Th. 
Coryden Snyder Code Method . Patented, I. qulcke.t . 
Send SOc. C'CIin . • tamp. or M. O. to C. G. Snyder. 1423 
Elmdala Avo .. Chlcaso. III . 

TELEGRAPHY- Mone and Wirele .. - t.uaht at home 
in h.lf u,u.1 time and .t tridinl co.t. Omnilraph 
Autom.tic Tran.miUer will tend. on Sounder or Bur· 
Z'er. unlimited me ..... e • • any .peed. just a. eZ'~rt 
operator would. Adc-ted by U. S. Govt .• nd u.ed bv 

~ab'c!:r. ~h;~c:::~t~~ ... U~l~~ec~:i!,;i;:ele~n~!,e!i:::~~ 
Mf" . Co .• 13 F Hudooh St .. Now Yorl< . 

WRITERS 
NEW WRITERS WANTED- Article ••• torie • • poam •• 
.cenario., etc. S13.5oo ju.t p.id to unknown ... rater. 
Ehtirely hew fiold. (No. bUhk .) NOT A CORRE_ 
SPONDENCE COURSE. Mo.in .. picture indu.try and 
publi. ... en cryina for new ori .. in.1 material. YOU 
CAN DO IT. We buy m.nu.cript. for book. and m ... _ 
aaine. . Send •• If addr ••• d envelope for tilt of 100 
oubjecto . CALIFORNIA STUDIOS. P. O. 80 • .,7. Lao 
An.ele •• Calif. 

WRlTERS-Ca.h in On your knowled.e of radio by 
writ in. for Radio M.la.ine. end New.paper Suppl~ 

h;'irt:~P. ~~: k'!a:.,l:d~~ r:tt'~d:r::t:.~e~·tarrou~. :~d 
artht.. E.perienced .uthon will correct and 'mprcne 
Your manu.cript.-make them typicallY prof ... ional 
work. FREE Critici.m .nd Advieory Se"ice until Your 
manuecript i •• old! ALL M .... zin •• and Pape,. de. 
mandintr fiction and article. de_lin. with radio. H.r. 

~otJ!V~ ·~:wOR:o~Nlla~ tSer.ro~!~r SeM~n~~~rrp~~~ 
W.lli. Arnold and A .. aci.t... 210 E •• t Ohio St. 
Chicasa. III. 

Clrculara fr.a . 

Have you ordered your 
September Radio Age ? 

:(. Tested and Approved b1l RADIO AGE :(. 
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FOR DIRECT MAIL ADVERTISERS 
Sho..., how 10 Inerease Your bu.lne55 by 

Ih. u.e ot Dlrecl Mall Ad •• rtlslng, 60 pages 
rull ot rHal busIness (aeu and ftgure.. Who. 
where and bow many prospects you have. 
O.er 8.000 Jin.. or bu. In ... conrad. 

Wrlte tor ),OUf FREE ropy. 

R. L POLK & CO., Detroit, Mic:h. 
199 POLK DIRECTORY BUILDING 

8ranch .. In prln<ipal clUe, or u. S. 

Radio Age Insti tu te DEVICES 
displaying this seal 
have been tested 
and approved by 
the RADIO AGE 
INSTITUTE. 

l\1anufacturers' Testing Service 
MEMBERS of the staff of RADIO AGE will be pleased to test devices 

and materials for radio manufacturers with the object of deter­
mining their efficiency and worth. All apparatus which meets with 
the approval of various tests imposed by members o( the technical 
staff o( RADIO AGE will be awarded our endorsement, and the In­
stitute seal will be furnished (ree of charge. Materials (or testing 
should be sent to 

Apparatus illus­
trated and de­
scribed below has 
successfully passed 
our test. (or Aug­
ust, 1925. 

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

Test No. 
79 consists 
of a 'grid con­
denser made 
i n circular 
form with 
conven ­
tionallugs 

for making connections. A cut-away 
section shows the plates made of thin 
brass leaves with ample dielectric. the 
whole mounted securely in a metal 
housing. The capacity is stamped on 
the back of the housing. Submitted 
by the A. E. Hill Manufacturing Co., 

. of Atlanta , Ga. Tested and approved 
by the RADIO AGE Institute. 

Test No.80 . 
A compen-
sated multiple 

varia ble condenser 
which t he rna n u ­

facturers claim to be the only practical 
single dial control unit on the market. 
Submitted by the United Scientific 
Laboratories, Inc., 80 Fourth Avenue, 
New York City. It can be built into 
any tuned radio frequency circuit; is 
compact and space saving and reduces 
panel requirements. This new multiple 
is a straight-line. low-loss condenser 
making the sharpest tuning, quick . and 
easy. The manufacturers claim that 
dozens of stations can be brought in 
instantly. Capacity .00035 mfd. per 
unit. Tested and approved by RADIO 
AGE Institute. 

Test No. 81. 
Submitted by the 
Any lite Electric 
Co . , at Ft . 
Wayne, Ind. The 
sample consists 
of an audio fre­
quency trans­
former, well built 
a nd shielded, 
designed for use 
in any audio am­
p I if i e r where 
c I ear n e s s of 

. speech and volum!! is desired . Tested 
<Hid approx,ed by RADIO AGE Institute. 

MARSHALL RadiR!~i~:;:e7 

Test No. '82. 
S I L VER "TWO­
TENS" and 
"TWO-ELEV ­
ENS." Long wave 
transformers. New 
style B a k eli t e 
Cases. replacing 
the old type alu­
minum case, and 

far more efficient. Supplied in sets of 
2 or 3 21.0 ·s (iron core interstage and 
one 2 J I. (filter for input or out-put) 
with identical peaks and separate curves . 
The feature of these transformers lies in the fact 
that the makers plot the curve in their own labora­
tOry and record them directly on a tag attached to 
each transformer before it is placed on sale. Tests 
to determine the accuracy of these charted and 
matched transformers were conducted in this maga­
zine's laboratory and in every instance the tag at­
tached to each transformer was found to have the 
correct curve. Manufactured and submitted by 
Silver-Marshall, Inc., 105 S. Wabash Ave .• Chicago. 
Satisfactorily passed the tests and requirements of 
the RADIO AGE Institute. 

Test No.83 
submitted 
b y the 
Electrad , 
Inc .• 428 
Eroa d ­
way. New 
Yo r k . 
Sample 
consists 

of a grid condenser type G-S equipped 
with punched connecting lugs by means 
of which the condenser may be mounted 
directly to the socket . There are two 
orongs for the use of a cartridge resistance of a grid 
leak. The capacity of each condenser is stamped 
on the prongs. Tested and approved by the RADIO 
AGE In.litute. .. ~ 

-!~ 

" J 
~~ ~ -, 

... .,J . l .. ..... 

~f";~e£_"T' . 
Test No. 84. Sample submitted by 

the Walbert Mfg. Co., 925 Wrightwood 
Ave, Chicago, III, This socket of 
bakelite with a safety top rim ha~ both 
side and bottom contacts for the prongs 
of a vacuum tube, With both types of friction con­
tact there should be no difficulty with loose con­
nections, Tested and approved by RADIO AGE 
Institute. 

Test No. 85. 
Su bmi tted by 
Don g a n Elec­
tric Manufac­
t uri n g Co., 
2983 Franklin 
St., De t ro it , 
Mich, T his RAULF RADIO CONSOLE 

MFG. CO. 562 VEDDER ST. I 
CHICAGO. WRITE FOR CIRCULAR 

Embodying a marvelous New * Non-Oscillating Principle 
Sold Direct OQ Free Trial aQd Ea.)" Ternu 

Write for catalog and Special Offer . 

Marshall Radio Products, Inc_ 

unit is designed for delivery from lID 
volts. a .c. of the necessary voltage for 
the new McCullough a . c. tubes. Equipped 
with lever switch for various voltage 
taps. Tested and approved by RAD IO 

Dept.B-S89 Maraball Blvcl.& 19th St.. Chicago I AGE. I nstit:IJte . 
. ,~ Tested a1ld Approved by RADIO AGE ~ 



Mr. Manufacturer 
Would you write 100 

letters to 100 people 
to reach just two men? 

Then, before you invest your advertising dollars-THINK! 

This Association 
is comprised of 
the leading Ra­
dio Magazines. 

An analysis shows that publications of general circulation, 

newspapers and magazines, devote less than 2 % of their 

reading columns to Radio- proving that in the opinion of 

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

ested in Radio. In fact, many general publications carry no 

Radio editorial matter. Therefore- 98% of your investment 

is lost! 

On the contrary, the Radio magazine offers 100% Radio 

editorial- attracts 100% potential buyers. 

Spend your advertising appropriation in Radio Magazines. 

Be sure of the greatest possible return on your advertising 

dollar. 

Radio Magazine Publishers' Association, Inc. 
RADIO AGE is a member of the Radio Magazine Publishers Association, Inc. 



* 
~lONG DISTANCE. 

TRAO E MARK REG. 

Arctic Explorers Stake Their Lives 
on Zenith Radio-

Costs More 
It is one thing to select a radio set for pleasure only - it is 
quite another to select a set which may be called upon most 
unexpectedly to save your life. 

But Does More Alone in the Arctic-cut off from the nearest rescue post by 
hundreds of miles of ice and open water-men cannot run to 
the nearest radio shop for repairs. If transportation fails , 
and radio does not work, they are in the gravest peril. 

Super. 
Zenith IX 

T HE complete Zenith line ranges 
in price from $100 to $475. 

With either Zenith 3R or Zeni.h 
4R, satisfactory reception over dis­
tances of 2,000 to 3,000 miles is 
readily accomplished, using any 
ordinary loud speaker. Models 
3R and 4R licensed under Arm­
strong U. S. Patent No. 1,113,149. 
They are NO N -RADIATING. 

Zenith 4R - $100 
Zenith 3R - $1 75 

The new Super-Zenith is a six-tube 
set with a new, unique, and really 
different patented circuit, con­
trolled exclusively by the Zenith 
Radio Corporation. It is NOT 
regenerative. 

This summer-across the million square miles of unexplored 
territory stre::tching be::twee::n Alaska and the:: North Pole ­
MacMillan and his party of explorers win fly in three great 
navy planes. Each of these cruising airplanes is equipped 
w ith Zenith radio, as are the Bowdoin and the Peary, w h ich 
win locate at Etah as their base. Between ships and airplane~ 
messages will be sent and received. 

When Arctic explorers of MacMillan's calibre stake their 
liv~s-repeatedly-on Zenith performance, one rea son only 
can explain their choice-Zenith has proved t o be the best 
obtainable, at any price. 

Call th is evening a t your nearest Zenith dealer and let him 
prove it to you by a dem onstration. 

ZENITH RADIO CORPORATION 
310 South Michigan Avenue, Chicago 

SUPER.ZENITH VII-Si x tubes - 2 s tages tuned 
frequenc y a mplific a tion-detecto r and 3 stages audio 
frequenc y a mplific a t ion . I nstalled in a beautifu ll y 
fi nished c abi net of s oli d mahogany - 44 " inc'n<s long. 
16J{ inches wide , 10," inches h igh. Compartments a t 
ei ther end for dry batteries. Price $ 
{exclusive of tubes and batterie.).. .... ..... , 240 

SUPER' ZENITH IX- Console model with a d di· 
ti on a l co mpa rtments contain in g built· in Zenith loud 
speak e r and generous storage bat t ery space: . 

~~i).~ .. ~.~.~.:~~.~:~~ .. ~~ .. ~~~~~ ... ~~.~ .. ~~~~.~~: ... $355 
SUPER-ZENITH X-Contllins built·in, patented, 
Super·Zenith Duo·Loud Speaker~ ( harmonically 
SYnchronized twin speakers and h..lrns) , desil!ned to 

reproduce both h igh and low piteh tones o th erwis e 
impossible with single-uni t spea kers . $475 
P ri c e {e XClusive o f tubes and batteries} 

All Prices F . O . B. Factor y 

1-------------
I Zenith Radio Corporation 

I Dept. C-S 
310 S. Michigan Avenue, C h icago, Illinois 

I lJe nt lemen : 

I 
Please send me illustra ted literature about 

Z e nith Radio. 

I I Name ... . . . .. ... . ... ..... . .. . .. ... . .. ... . .. . . .... .. ..... .. . 

I Address ........ . ..................... ................ ... .. 

1 .. . . . .. .. .. . ... . .. ............................ _ .............. .. 

¥- T es ted and . .J. pp l·oved "11 RADIO AGE ¥-



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 . 


