


Built As Only B, T Can Build 
"0:0 condenser is better than its bearings , " - and no other bear

ing made today approaches the mechanical efficiency of the B-T 
" Lifetime" bearing. 

You can pay more for condensers but ~'ou cannot buy as much. 
ThM's why we print on every carton " If you don' t find it better send 
it back ." 

The BJT Straight Line Frequency Condenser 
spaces stat ions evenly on the dial according to frequencies when 
used with B-T Inductances. t"o condenser. regardless of ad\'ertis
ing. will g i\·e straight line results except with the particular coil 
for which they a re designed. 

The B-T S L F follows the design and mechanical construction 
of the B-T " Lifetime, " - leader of the world for the past eighteen 
months. In buying a B-T product you l, now you han an original 
and not a copy. For your protection we caution you to a void 
imitations. 

Type S L F - 17 plate, .00035 , is $5.75. 

The B,T Universal Socket 
eliminates adapters. It takes the present type and the new UX 
tubes, ) ·ou may change to dry cell tubes without chal1ging sockets. 

Positi ve , s ide-wiping, spring contacts insure results. 
Price- 75c. 

The B~ T "Euphonic" T ran sforrn er 
Euphonic.- "pleasing to the ear,"-- is the only t erm that ex

presses the matchless qual it ies of this new product. 
Its Uni versal mount ing feature.-exclusi\ ely H-T,-IS the first real improvement in transformer 

mechanical construction since broadcast ing began . 
The mounting legs snap into position readil y in either posit ion. Either s iue may be placed up

",arus,-the terminals may he brought where you want them anu all crossed wiring,-a most 
frequent cause of howl ing and d istortion, eliminated. 

TheB-TTtm-
ing Control 

i s provIng to be prob. 
ably the most pop ula. r 
i tem we eVer built . 
We have been greatly 
surprise<! at the num· 
bet' of people who go 
to the trouble o f writ· 
;ng us letters arter 

¥!i~~g ... ~~~ _.$2.50 

fully sh ielded, black enameIIed,-Gold and Blue seal. 
T wo rat ios 2.2 to I and 5.9 to I ,-small enough to be compact,
La rge enough tha t adding more iron would be wasted materia l. 
Just [is much superior to other transformers as every other B-T product has 

been. Price, Low rat io $5.00; H igh ratio $5.75 . 

The 8th edi
ti o n of " BET
TER TUNING" 
we guarantce to 
be the biggest 
IOc worth you 
ever bought. It 
covers many live 
subjects in a 
way that is pe
culiarly diff er
ent. Send the 
coupon today. 

.. """"""""""----------------------, , , 
o 
o 
o 

Send ci rculars on your Audio Trans forme r, Universal 
Sockct. Tuning Control, H igh Rcsist a nces, "'Toro
style"' Tra ns formers and all B-T products. 

Send "Better Tuning " 8th Ed. lOc enclosed . 

, , , , , , , 
I would be interested in a complete set. Scnd in- : 
forma t ion , , 

NaITIc .... ............................•...... _ .•.. ......•.• .•......•..•••.•••.•.•.•.••. ............•• 
, , , 

Addrcss. . .. ... ........... ........... ............................................... ........... ' , : 
~ ------------------------------------ ------~ 

BREMER~TULL Y MFG. CO. 
"Pioneers of Better T uning" 

CANAL AND HARRISON CHICAGO 
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Proof that Radio Pays 

S~e What These N. R. I. Men Are Doling 

Bays New Car With Earninrs 
Anyone. regardless of age 

~ 
or Bel. sbould bave nO trouble 

~ in mastering Radio from tbe 
N. R. I. course. I am at pres-

, ent employed aJI Semce Man-
•• ' ager for tbe Geo. F. Dent 

'\ Radio Service Co. and J am 
" sli I taking tbe eoUJ'!!e. 
" I have bad great BUCoes!! 

selling. building. repairing and 
~lling all kinda of Radios. At present I am 
getting a salary and commission which, altbougb 
I have only been witb tbe firm for 3 months. bas 
enabled me to pun:hase a new CSr. 

Richard E. Jones. Bny City. Micbigan 

Gels Own Manulacturinr 
BUSIness 

A. you can see by our 
letterbead. Mr. Bartlet (one of 
yrur gradua~) and I are in 
bt1liness for OW'8elves. We 
build f>.ttlbe radio frequency 
sets and have a ready market 
for them. This w:I8 only made 
po!<'01'hl. througb your c()t.....,. Your instructim, 
and service is a great belp. It is impossible for 
me to estimate its value in dollara and cents . 
I think R:ulio olTera better opportuniti .... than 
any otber field . 

Allen No Birt .. il, KIlos. Pa 

Makes$50 to 180 a Week More 
Your coune leada so mueb 

furtber abead tban practical 
electricity tbat tbere is notb
ing left to say. Since I took 
your COWlIe I have earned 
from $50 to 180 a week more. 

Preaton Fowler, Gordon, Neb. 

I nueases Pa, 160 Per Cenl 
I was just receiving $3.00 

per 8 boun wben I enrolled 
with N. R. I. and nOW I am 
receiving $1.00 an bour (l60 
per cent iner~). That is 
wbere N. R. I. put me. The 
coune bas been wortb $2500 a 
year to me and in another 
year it wi I be worth $3500 a year. 

An~re ... ~1. Sbwie, Latrobe . Pa. 

Easy to Become a RADIO EXPERT at 
Home in Spare Time 

Bill J o bs Waiting in the R a d io 
Business 

I F YOU are making less than S50 a 
week-if you want to ge t into t he 
big pay class in the ,,'orld's fastest 

growing industry--get into Radio
~O\\· . Coupon brings you full informa
tion. 

Rig jobs are open for trained men, in 
e\'ery section of the country. Radio man 
ufacturers - distributors - dealers -
broadcasting and receiving stations
railroads and steamship companies and 
branches of the Government , need 
trained Radio Experts 1\0\! Oppor
tunities are open everywhere for men to 
go into business for themselves as Radio 
Experts. The pay is big_ Thousands 
are no,,' making S50 to $250 a week in 
Radio . This great industry is making 
ne,,' millionaires almost over night. 

Learn Quickly at Home by Tested 
:\l etbod 

You can become a Radio Expert quick
Ir, and easily, in your spare time at home, 
with the help of the National Radio In 
.;;titute-America's first and largest home 
study Radio school. This famous, tested 
course makes Radio as simple as ABC
and so fascinating you will scarcely real · 
ize that you are mastering One of the 
world's most important industries_ In a 
few short months you may become the 
Radio Expert of your to,,' n or wherever 
you wish to locate. You get the benefit 
of our years of e~erience and you 
learn Radio RIGHT ,,'hen you learn 
our way! 

This Is The Course That Pays for 
Itself 

have 
that 

\\c mean every word of it! We 
de\·e1oped the famous method 
makes it unnecessary for your 
training to be an expense . In
stead of making any man "scrimp" ""," ... - . .-
to ge t his training, our system 
makes your course pay you re 
turns practically from the start. 
When you learn our proven 
way your course will pay for itself, 
and more-much more! Get the 
details of these amazing methods. 

Don't Worry About Age or 
Ed u cation 

of all ages from youth to settled middle
age. Success does demand training in 
Radio and the ='i. R . L course gives you 
the train ing necessary to Success. 

Up-to-da te R ecei\'ln~ Sets Given with Course 
You learn b y doing-through the N . R . 1_ Course. 

All materials and equipment necessary a re fur
n ished y ou along with your course. You are sen t 
receivi ng se ts to build a nd install-real sets for 
experime ntal work and pleasure. This is a prac
tical course that teaches you to get t he p ractical 
resu lts that big pay jobs demand . 

Helpf u l Employment ServIce 
\Ve a re constantly in touch ".jth openin gs for 

t rainer! R adio men_ The me n we train get first 
chance at these fine jobs throu gh our Free Employ
men t Oepartment_t no e:dra cos t. \Vhen you 
complete our training We help YOU until you get 
the job you Wan t. 

The COupon below will bring you the 
most a mazing book on Radio, ever 
written. It will open your eyes to the 
opport unities for you in this esta blish -
ed, big pay field and tell you how to 
become a Radio E xpert in your spare 
time at home. It has helI>ed thou
sJ.nds of men to success in Radio_ 

Important : We have a Special Lim
ited OlTer for those who act quickly. 
M ail the coupon or write a letter 
:\O\\'. 

National Radio Institute 
Dept. 53~fB , Washin j1, ton , D. C . 

Get this 
FREE BOOK 

RADIO I NSTITU TE, Dep t. 53 MB , 
W3shlnllon , D. C. 

Witbout obligation send me your book. "Ricb Re
warda in Radio," wbicb tells aU about tbe opportunities 
in Radio, bow spare time study at bome will qualify me 
Quickly as a certified Radio-trician SO I can get one of 
tbese fplel:did positions, and bow Jour Employment 
Servire belps me to ..,,-ure a bij! pay Job. 

It makes no difference what 
your age is or what your pre
\' ious training ha~ been , Radio 
is a field in i t ~!'If. It call ,.. men ;; Slale 

~ T ... t~rl (lml A1'1'TOt' ,d bll RADIO AGE ;:. 
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T he J1agazinf' of tlte Ilour 

A Chat With 
the Editor 

---

BIRDS in our temperate zones 
are breaking up housekeeping 
and preparing for their an

nual flight southward. Hollyhocks 
are flamboyant along the garden 
"'alls, like glowing, dying embers. 
There is a flaw of wind at sunset 
which breathes cool oxygen into 
iragrant bonfires. Soon the frost 
will be on the pmnpkin and the 
maples will be ablaze. 

Long evenings are corning, when 
the fireplace will call again and 
there will be mulling cider and 
beckoning book shelves. 

And radio . 

That is what we were coming to. 
What joy of listening this fall and 
winter! More pO"'erful stations, 
better broadcasting technique, im
proved programs, superior receivin,g 
apparatus. It has been the busiest 
of smnmers on the air and it is 
to be an epochal 1925-1926 season . 
The radio industry has found 
itself. Radio listeners have thrust 
aside the doubt and inexperience 
of another day. The listening 
millions know exactly what they 
\\:an t and how to get it . 

This magazine of ours has been 
on the sentinel line watching four 
such seasons of good reception 
sencl forward their outposts to 
prepare for a new drive against 
dull care In radio time. Our 
modest sixteen-page pamphlet in 
the early spring of 1922, in keep
ing step with the march of radio, 
has mm:ed forward to an enviable 
position among publications. 

We belie\'e you will like this 
October number of RADIO AGE. 
\Ve assure you that it is our sole 
aim to make each succeeding 
nmnber more helpful and more 
interesting. Judging from the 
puhlic's generous support, " 'e have 
not labored In \·ain. \Ye hope 
the magazine will be your com
panion these long evenings to 
corne and that it will continue to 
be a constructin factor In the 
magnificent destiny which awaits 
the most popular of all sciences . 

Editor of Radio Age . 

. -
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I 
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EVEREADY HOUR 
EVERY TUE!5DAY AT 9 P. M: 

li lJsrrrn Standard Time 
For r~al r.l d,o tll jc.>·ment, t unt in the 

".E\'~ready GrOHl'." Broadcast throllgh 
slat ions-
WEAF 
WJ AR 
WE E I 
WFI 
WGR 
WCAE 

WSA I Cillclnnoti 
WWJ Detr()i~ 
weeo { ~l l nl\",poIIS 

~Ll'aul 
W De J).IfOllpOrl 
weTS \l'orc •• ter 

The Maga zine of ,he liour 

ECONOMY 
No ON E size or type of hattery can be 
economical on every type of recei"ing 
set. That's why E yeready Radio Bat
teries are made in Jiffel-ent sizes anJ 
types- so that eyery radio USCI' can 
enjoy the economy that is to be had by 
fitting exactly the right Eveready Bat
tery to his receiYcr, For owners of 
sets with fi,'e, six, eight or more tubes, 
and power amplifiers, there is the extra
large, powerful and unusuall y long-last
ing Eveready "B" Battery No, 770 , 
There is an Eveready dealer nearby, 

.llanu/a d ure.i and guarantu .i by 

~ATIO:\AL CARBO~ CO~1PA~Y. INc. 
~t'''" ork San Francisco 

Ca~adian National Carbon Co., Limi te,l, TOroll to, Cnt;)r io 

EVEREADy 
Radio Batteries 

* 
-they last longer 

J 
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HERE\VITH are some facts about the 
radio gyps. A gyp is a price-cutting 
sharp shooter who fires broadsides of 

sensational advertising at the radio puhlic, 
offering a standard product at less than the 
regular retail price. \Vhen a customer is at
tracted to the gyp's store by such advertising, 
the customer finds that the gyp has sold out his 
advertised line and proposes to sell the 
customer something else, equally as attractive 
in character or price. Or the gyp may sell him 
the standard product advertised, at the same 
time neglecting to inform the customer that it 
is an obsolete model or type, and is worth far 
less than the amount, that even the gyp is 
charging for it. 

Your gyp will announce in his advertisement 
that he has SOO Excella Loud Speakers for sale 
at one half the regular price. Investigation 
will show that he actually has perhaps a dozen 
Excella Loud Speakers for sale. He probably 
has had a lot of trouble in getting his hands 011 

that many. But he announces a large stock 
so that customers will come to him with con
fidence that they will be able to get the 
Excella, no matter though they may arrive 
several hours after the doors open on the 
"great sale." Failing to get the Excella, the 
customer looks around. Probably he buys 
something else. He has been confidenced into 
the store and there are plenty of high pressure 
clerks in the place to see that he does not get 
out before he is sold. 

Gyps are not peculiar to the radio business. 
They have been blow-torching their way into 
legitimate lines of trade ever since the time of 
Tubal Cain. They come and go like the oily 
gentleman who manipUlates the three shells 
and the pea at county fairs. They rent cheap 
store locations and decorate their windows 
with enough astonishing price propaganda to 
make even a wary man stop and look. They 
are not welcomed into chambers of commerce, 
business clubs or dealers' associations. :;\luch 
of the merchandise that is actually what they 
represent it to be is obtained by them through 
secret sources. It bears the finger prints of 
unethical business. 

One might suspect that after a few lessons 
the public would become educated to such an 

The Magazine of the lloltr 

extent that the gyp would have to go out of 
business. Not so. Barnum said there was one 
sucker born every minute and one time or 
another each one of them lines up at the 
counter of the gyp. The best that can be clone 
for the situation is a continuous presentation 
of the facts, showing the advantage in dealing 
with radio merchandisers who buy honestly, 
advertise frankly and sell fairly. 

The radio experimenter or complete set buyer· 
may establish himself in a safe policy by adop.t
ing a rule that he will buy only from those 
whose ad\rertisements appear in reputable 
periodicals. He may he sure that if the period
ical is of good character and is building for a. 
long pull, its publishers are bound to carefully 
scrutinize the advertisements as well as the 
editorial material which is submitted for pub
liCc:1.tion. 

At the same time, manufacturers and dealers 
necessarily use care in the selection of the 
periodicals in which their advertising appears. 
\Vhat would you, as one of the buyers who are 
turning $400,000,000 into the coffers of the 
radio ind ustry this year, think of the advertiser 
who would permit his selling message to appear' 
in a magazine which, for example, was notori
ously competing with its own advertisers by 
establishing manufacturing or retailing enter
prises and publishing advertisements of those 
enterprises under names which attempted to 
conceal the magazine's connection with the 
advertiser? Or what would you think of the 
sagacity of a manufacturer who would advertise 
his products in a magazine, which in a single 
issue wou~d print page after page of advertis
ing announcing cut prices on standard prod ucts 
which established and reputable manufac tur:.. 
ers were advertising in the same magazine at 
higher, though perfectly fair and reasonable: 
prices? \Vhat would you think of a manu-· 
facturer who permitted himself to be tempted! 
away from reputable, honest-dealing magazines; 
by the gyp lure of a publisher who slashed 
advertising rates for certain accounts and mi~r
represented circulation figures in order to get 
the customer in? Sagacious advertisers do not 
fall into such traps. Buyers of radio equip-
ment may profit by their example. . 
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Radio drafted Bahelite 

Dial 
The Bell Mfg. Co. 

Rheostat 
Yaxley Mfg. Co. 

Aristocrat Dial 
Kurz·K".ch Comp,my 

Condenser 
Sangamo Electric Co. 

Bakelite is anexdusive 
trade mark aDd can be 
used only on produtts 
made (J"OID matcriab 
manuf.ctund by the 
Bakelite CoT'pORtion 
It b the only material 
which may bear tl!i3 
flJtlOUs mark or n~l. 
Imce. 

THE MATERIAL 

so all could listen,..,in 
To make available for everyone, everywhere. 
the marvel of radio reception, radio engineers 
required an insulating material possessing a 
u~ique combination of properties . 

Bakelite alone met the need. It combines 
high insulation value with strength and light 
weight. It is easily formed into the many 
shapes required and will not warp, shrink 
nor swell. It will not absorb moisture and is 
unaffected by extremes of heat and cold . 

All of these properties and the beautiful 
color and finish of Bakelite are permanent
unaffected by time, use or climate. So 
"Radio drafted Bakelite," and today it is 
used by over 95% of radio set and parts 
manufacturers. 

Make sure that the radio set or parts that you 
buy are Bakelite insulated, for good insula 
tion is essential to clear reception. 

Write for Booklet 31 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 

* 

BAKELITE 

I I 
~I J . t 

i, the rClluten:d tr.sde 
mark fot the phenol 
resin product manu· 
racturt'd under pat. 
cots owned by the 
B;;.kelite Corporation. 

OF A THOUSAND USES 
¥ Tested and Approll.d bV RADIO AGE ¥ 
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WHA T is this radio service which 
we claim is so necessary? 

Do you drive a car? 

Do you ever have little things go 
wrong with it? 

You have become so used to minor 
troubles that you don't condemn the 
car on which they occasionally occur. 

No-

You go right to a service man- a 
man who knows your make of car. 
You don't go to a handy man who 
claims he can fix any car. 

That's automobile service, and is one 
of the main reasons for the auto being 
the success it is today. 

The same service condition exists in 
radio- the only difference being that 
people don't yet understand it. 

The radio instrument which never 
requires service has never been built 
- it never will be. 

Like automobile manufacturers, the 
better radio manufacturers do all 
within their power to make their in 
struments mechanically perfect. Nev
ertheless, like the auto, little things 
will sometimes go wrong- they are 
serious to the radio owner but very 
simple to a factory trained service man. 

122 Austin Avenue A 
Chica:;o, Ill inoIs 

'!tether you smile or cuss 
depends upon the serlJice 
behind lJour Radio,..... 

The handy man who can fix any 
radio simply experiments until he 
locates the trouble- such a method 
was disastrous to the auto in former 
days- it is disastrous and expensive 
in radio today. I t is not sound. 

Ozarka instrumen ts are sold only by 
Ozarka factory representatives, men 
who are factory trained in sales and 
service, men who sell no other radios 
but Ozarka. 

These men don't pretend to know 
all about radio but they do know all 
there is to know about Ozarka- isn't 
that the kind of radio service you want? 

Ozarka instrumen ts are sold under 
a very definite plan. An Ozarka repre
sentative will gladly set up an Oza. ka 
in your home- he won't tune it- he 
won't tell you what it will do- you 
must operate yourself. If the results 
you receive by your own operating 
won ' t convince you that the Ozarka 
gi ves you the distance, volume, selec
tivity, tone and ease of tuning that 
you demand then don't buy it. 

Ozarka instruments are built to sell 
themselves bu t no Ozarka is sold with
out factory-trained service behind it. 

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 sales

man- our presen t president . theOzarka organ
ization has grown to over 3. 100 people.There 
must be somegood reason for this growth. 

Ozarka instruments have made good-they have 
morc than met competit lon. Ozarka representa
t ive. have made good not only because Ozarka 
In struments were right. but because they have 
be en w illi ng to learn what Ozark. enginl':er~ were 
willing and capable to teach them-Ozarka un 
u sual salesmanship and Ozarka serv,ce . 

There a re still open ings for the right men in thi s 
orga nization- men who believe in the future of 
radio - men who are tired of working for lome one 
else - men who want a business of their own. Prove 
yourself by sale. and will ingness to learn and 
exclu5ive territory will be g iven you. The man we 
want has lived in h is community for s ome time. He 
has the respect of h i. fellow men because he has 
never "put anything over" j ust to make money. He 
may not have much money. but he is not broke and 
is. at lea.!t . able to purcha~ one demonstrating 
instrument. 

Send for FREE Book 
Radio offers a wonderful opportunity to men who 

are willing to s tart at the bottom and build. You 
need not k now sa lesman.hip . but w ill you learn 
what We will gladly teach you? You may not know 
radio. but we can and will teach you if you will do 
your part. With such knowledge and wil llngnes. to 
wor k. it doesn't . ee m possi ble tha,t ;tOU cannot make 
good. Si3n the coupon below. don t fa il to give the 
name of your county. Bette r st ill wr ite a leller. 
tell u. about yoursell and attach the cougon. If 
interested jn our salesman's plan ask for ' Ozarka 
Plan No. 100." 

INca RPDRl\lEl) 
122 Austin Avenue A 

Chicago,lIIinois 

Gentlemen: Without obligallon send book " Oza rka Instru
me nts No. 200" and name of Ozarka representat"'e. 

10·25-122.'\ 

Gentlemen : I am greatly interested in the FREE book "The 
Ozarka Plan" whereby I can sell your radio instrum .. nts. 

10.25·122A 
Name .... ............................. . ..... _ .• _ .... . _ . .. .... . !'lame _. _ ......... : .... .. ..... ..... ..... .. .. ............. .. 

Address . .... . ..... . .... . .... .... . .... ... . City .... _ .. _ .. . .. .. . - You'll Know the Man Address ..... ............ . ....... .... . City . .... . -......... . . .. 

County . . . .. . . ..... _ ........ ... ....... State .. .. .. ... .. .. . . .. .. B ehind This Button! County .............. _ ........ . .. . .. State ........ .. .. . ...... .. 

Jf. T.,e.4.u ..(","0.'. II, IlADIO AG. -'; 
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Handling the Radio Stages with 

AUTO-TRANSFORMER Coupling 

W HILE there are a number of 
different methods a ,'ailable for 
coupling the .... arious radio stages, 

~ et the- transfo rmer method of coupl ing 
has been almost universally adopted for 
radio frequency receiving sets. This 
applies to all types of receivers in which 
radio frequency amplification is used, 
super-heterodynes as well as reflex 
circuits and plain five tube sets of the 
popular "dyne" order. At one time , 
tuned impedance coupling by means of 
variometers or else condenser tune<1 air 
core impedances, seemed to be gaining 
in popular approval, but when the neu
trodyne was introduced, the impedance 
system received a set-back from which 
it has not yet reco .... ered . Resistance 
coupling, after the manner of resistance 
coupling the audio frequency stages, was 
only efficiently applicable to long wave 
ref;:eption, but even then, the resistor 
type coupler was seldom encountered, 
even on the super-heterodyne, where it is 
at its best . 

All modern air-core transformers are 
essentially the same, no matter how they 
may differ in the details of the windings 
or core. They all have a primary coil 
that is electrically isolate(l from a 
secondary coil with a magnetic coupling 
between the two 

By ROSCOE BUNDY 

Comparing the 
Methods of 

Many 
Coupling 

plate potential a nd hence greater amplifi
cation results from the increased volt
age. The transformer affords a simple 
means of increasing the potential at the 
grid of the tube, and hence the amplifica
tion, bu t it has other characteristics 
whic h are not so welcome-the tendency 
toward the establishment of free oscilla
tions for one thing. 

Capacity Couplin~ 

No matter how carefully the trans
former may be designed and con

structed, there is al ways a certain degree 
of capacity coupling between the prima ry 
and secondary coils which causes trouble, 
and reduces the electrical efficiency below 
that which would ordinarily be expected 
from the coil. In the case of tuned radio 
frequency transformers, the inter-wind-

ing ca pacity seriously affects the selectivi
ty and al ways has a stro ng tendency 
toward setting up free oscillations because 
of the lo w resist ance of the winding, An 
electro-static transfer takes place be
t,,'een the two coils regardless of the 
tuning condenser adjustment; hence the 
selectivity is not all that could be de
sired, Signal strength is reduced when 
the coupling between coils is reduced, so 
there is a decided limit to the practical 
ut ilization of the incoming wa , 'es , 

\Vith the untuned or "aperiodic" trans
former there is less tendency toward 
uncontrollable oscillations owing to the 
much greater resistance, but with such 
transformers there is no selectivity and 
a \'ery great deal of electrostatic coupling 
which reduces the effecti .... eness of the 
coils. As such transformers arc designed 
primarily with the idea of obtaining uni 
form amplification over the entire broad
casting wavelength without tuning, the 
selecti"ity of the circuit must depen d 
entirely upon the antenna tuning system 
or upon auxiliary tuned stages which may 
he introduced. They cannot be "pea ked" 
on a certain definite wave; hence the a m
plification is never so great as with the 
tuned secondary transformers. The iro n 
core type of aperiodic radio frequency 

circuits. The plate 
current of the first RF-I._----_ 
tube in passing IN 

RF-Z 
~--~ ,---------, 

transformer 
h a s a higher 
amplification than 
the air core , as a 
rule, and the wave
band covered with 
uniform amplifica 
tion is greate r, but 
still t he t ype has 
other undesirable 
characteristics. 

through the pri-
mary coil of th e 
condenser creates 
a magnetic field 
which in turn in -
duces a current in 
the secondary coil. 
As the turn ratio 
between the coils is 
generally greater 
t han unity, the 
potential estab
lished at the 
termInals of the 
secondary, and 
hence at the grid 
of the following 
tu be to which the" 
are connected , i~ 
greater than the 

p 
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Impedance 
coupling, both 
tuned and aperiod
ic, generally gives 
a lower amplifica 
tion than the 
transformer, but ill 
certain other re-
spects it is the 
superior of the 
transformer type. 
I t is easier to tune , 
is not qu ite so r. ri t i-
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cal on the COnI rols as I he transformert)'pc, 
and is less likely to cause free oscillations 
in the radio frequency circuit. Howeyer, 
being a single circuit proposition ,,,ith no 
means of controlling the coupling, the 
tuned impedance t y pe of recei,'er is 
rarely so selective as the tuned air-core 
transformer unless unusual pains are 
taken in the construction of the coils 
and in the arrangement of the circuit. 
Again, there is some loss of plate current 
through the inductance to the "B" 
battery , and the ratio is ne ver much 
greater than unit y , so that the voltages 
impressed on the following tube grid 
are rather low. 

I n Fig. I is a typical aperiodic trans
former coupling, where the output of the 
tube (T l ) is transferred to the grid of 
tube (T2) th rough the air-core radio f re
quency transformer (RF -2 ) ; Plate cur
rent from (Tl) passes from the " R" 
battery through t he primary coil ( I' ) 
on its way to the plate , hence all pulsa
tions in the coil ( I' ) are inductively 
transferred to the secomlary coil (S) by 
magnetic linkage. A comparath'ely high 
potential is developed at t he enll of the 
secondary coil (G ) , and t his acts on the 
tube (T2) to produce grea ter amplifica
tion. Tube (Tl ) receives its energy from 
a tube connected to the input (Primary ) 
of transformer (RF- l ) a nd the same 
system is carried out wi t h any desired 
number of "radio stages." 

In this sort of tra nsformer, the wind
ings are so proportioned that a fairly 
uniform coupling is had over a fairly 
wide range of wavelengths, say from 200 
meters to 550 meters. The coils are 
wound with fine wi re an,1 ha,'e a con
siderable resistance , which damps down 
free oscillations but which equall y causes 
cOlllparati" ely high ohmic losses a nd re
,hlced amplification. 

Tuned H.. F. Transformers 

By tuning the secondar~ coil to wa , 'e
length by means of "'ariable con

densers as in F ig. 2, t he transformers can 
be accurately "peaked" at the desired 
wavelength so that the maximum ampli
fication is secured on any wavelength 
within the range of the condensers. The 
"ariable condensers (C l ) <1nd (C2) are 
connected directh' across the secondar\' 
coils (S) of the t;ansformr rs ( RF- I) a nrl 

( R F-l ) in the familiar fabhion, but the 
primary coils (I' ) are not separately tun
ed and are therefore known as "aperiodic 
primaries." As few as fi"e or six turns 
are often used for the primary coils (I') 
which brings their natural period far 
below that of any ordinary broadcasting 
wave and therefore the grid and plate 
circuits are not so likely to be tuned into 
resonance and self-oscillation as would 
be the case with a greater number of 
turns. The number of turns and length 
of wire on the secondary coils are determin
ed by the wavelength band and the size 
of the variable condensers (CI-C2), and 
the turn ratio between the primary and 
secondary ,'aries from 6-to-1 to ll-to-l 
in commercial t ypes of coils. 

Owing to the small amount of wire on 
the tune,1 radio frequency transformers, 
the resistance is "ery low and the 
efficiency is cotrespondingly high. By 
properly adjusting the distance between 
the primary and secondary, thus main
taining a proper magnetic coupling, the 
coils can be made very selective provid
ing that the electrostatic coupling is kept 
at a minimum at the same time. Ih 
having a number of successive tuned 
radio stages of this type, the total selec
ti\'it y can be made to reach a high degree , 
for each successiye stage rna kes it possible 
to reduce the interference waves passed 
by the preceding transformer until un
desired stations are completely elimi
nated. 

1(1 
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Tuned impedance coupling is really the 
si mplest type, although it does not giye 
quite the amplification given by the trans
lormer. A detail is shown by Fig. 3 
where the three tubes (TI-T2-T3) are 
impedance tuned by the fixed inductances 
(LI-L2) and the variable condensers 
(C I-C2) connected across the ends of the 
inductance coils. Increasing the capacity 
()f the condensers increases the Induct
ance and wavelength of the coils so 
that they can be peaked on a given 
\"avelcngth just as with the tuned radio 
frequency transformers. The positive 
(+B) current passes from the "B" 
battery to the plates of the tubes through 
the inductances, and the inductances are 
tuned so that the plate output of pulsat
ing current cannot short circuit and 
pass back to the battery. The con
densers are adjusted until the inductance 
is just sufficient to choke back the radio 
frequency current at the given wave
length so that it cannot pass through 
the " ll" battery circuit, and at this 
point a maximum difference of potential 
is established across the ends of the coils 
so that the greatest possible potential 
is brought on the grid of the following 
tube through the fixed stopping con
densers (KI-K2) . 

Stopping condensers (Kl) and (K2) 
must be provided between the plate 
and the grid of the following tube to 
orevcnt the "B" battery current from 
reaching the grid and giving it a posith'e 
bias. If the positive " B" were to act 
on the tube, it would be paralyzed and 
rendered useless as an amplifier, for a 
negath'e potential is necessary on the 
grid for amplification. However, the 
capacity of the fixed condensers is great 
enough to pass the radio frequency cur
rent freely from plate to grid so that 
coupling and amplification takes place. 
Radio frequency oscillating current can 
pass directly from the plate to the grid 
of the following tube but the direct 
battery current cannot pass. 

Adjustin~ the ],eaks 
,\S the grid requires a negative " bias" 
fi or a continuous negative charge for 
amplification, the high resistance grid 
leaks (Rt) and (R2) are connected to 
the grid side of the coupling condensers 
with their outer ends connecte-d to the 
(- M wire of the filament battery. A 
small amount of current passes through 

ovr 
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the leaks to the grid from the negative 
pole of the " A" hattery, anel the required 
amount can be obtained by adjusting the 
leaks until the proper bias is found by 
experiment. It should he noted that the 
leaks are an indispensable proposition 
in this sort of circuit and that they must 
be carefully fitted to the tuhes for maxi 
mum results. The stopping condensers 
( Kl) and (K2) are not critical. 

I nstead of the simple tuned inductances 
shown, variometers can be employed , 
and as a rule the variometers are more 
efficient than the present scheme although 
they han practical disad\·antages. The 
introduction of variable condensers causes 
losses which are avoided by the pure 
ind uctance of the variometers. 

A coupling of this sort is less critica l 
than a transformer coupling, that is, the 
peak of amplification is not produced 
within a fractional part of a dia l division, 
and for this reason, squealing is not so 
often experienced with the tuned induc
tances as with transformers. HO"'e\'er , 
it is less selective per stage than the 
transformer coupling, and even with its 
purer, cleaner tone it is often supplanted 
hy the transformer for th is reason. The 
impedance gi\'es a wonderfully pure tone 
when properly constructed with practi
cally no distortion or noise, and this is 
probably due to the cheCking of audio 
frequency currents by the stop conden
sers in the grid lines. 

Many experiments ha \'e been made by 
the writer in the attempt to combine the 
advantages of the transformer and tuned 
impedance, and out of these experiments 
the "auto-transformer" type of induct 
ance has proved the most successfu l. 
It avoids the noise and critical adjust
ments so often in e\'idence with straight 
transformer coupling and at the same 
time, the degree of amplifica tion is much 
better than with the tuned impedance 
type . So far as selectivity and distance 
are concerned, the auto-transformer coup
ling has been found eminently sa tis
factory in the \'icinity of Chicago where 
interference from local broadcasting sta
tions is at a maximum, The \'olume is 
slightly less than with the transformers 
but the tone is so wonderfully improved 
that it more than compensat es for the 
lost amplification. 

An a uto-trans
former consists of 
asinglecontinuous 
tapped coil which 
serves hoth as a In 
primary and sec- ---
ondary. In Fig. 4 
is the complete coil 
(A-B) tapped at 
the point (t), the 
latter being the in
put for the plate 
current. I n pass-
ing from (+ B) to 
( t) through a small 
portion of the coil, 
thet urns in the dis-
tance (m) become 
the \'irtual pri-
mary of the auto-
transformer, while 
the total length 'en ) 
forms the second-

__ -0-.... a 

+B 
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ary a lthough all par ts of the circuit are 
electrically connected. Both the vir
t nal prim~ ry sect ion (m) an (1 the second
ary sect ion (n) nre t h readed through by 
t he sa me magnetic flux and are magneti 
cally a s well as electrically coupled. 
Therefore, with a gi \ren ra tio of turns 
between (01) and (n ) , we can correspond 
ingly build up t he potent ia l at (B) just 
as in the transformer secondary coil. 
The volta ge between t he ends (a) a nd 
( II ) is now m uch higher than hetween 
t he pri ma ry t erminal (m ) , a nd greater 
amplifica tion ca n be ha d than with a 
s imple t uned inrlucta nce. The coil is 
tuned hy the \'nr ia Gle condenser (C l) . 

In F ig . 5 we have a rleta il of the appli
cat ion of the a uto-tra nsformer t o the 
receiying set. Th e output (plate cur
ren t ) of t he firs t tube (T 1) passes 
through the virtua l primary ( P ) to t he 
battery at ( +B ). The position of the 
t ap point (t ) determines the ra tio of t he 
prima ry to seconda ry t tirns or t he 

kl 
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" ratio" of the transformer. The tota l 
result is a greatly increased potential 
in the grid line at the stopping condenser 
( Kl) that gives high amplification in the 
second tube (T2). As before explained, 
the stopping conden ser (K l) prevents 
the "B" battery from putting a positive 
bias on the grid of tube (T2). 

A grid leak (R1) is placed on the grid 
side of the stopping condenser (I( 1) , and 
hy connecting the other end of the grid 
lea k to the negative filament line (-A), 
a negath'e potential can be estahlished 
on the grid of (T2). The plate output 
of (T2 ) is then led through the tap point 
(t ) of the second auto-transformer (L2), 
a nd further amplification is attained in 
the third tube by the same method . 
The varia hIe condenser (el) is used to 
tune the system to wavelength in the 
usual manner. \\'e really have a trans
former, but it is a special form of trans
former that performs exceedingly well 
in regard to tone and freedom from self
oscillations. 

As the tubes are somewhat critical to 
the resistance of the leaks, an adjustable 
resistance is best at this point so that the 
resistance can bc just righ t for the indi 
vidual tubes with maximum volume . 
After once adjusted, the leaks need no 
further care until the tubes are changed 
or replaced by new. It is not necessary 
t o mount the grid leak controls on the 
front panel. 

Complete Auto-Transformer Circuit 

L" 1 G, 6 shows the complete circuit for 
[ ' use with auto transformers, two 

sta ges of radio frequency amplification 
a nd detector, Audio amplification can 
be added to the output as with any other 
ra dio frequency set, hut is not shown here 
ns it is considered desirable to concen
t ra t e our attention upon the inductances 
and other details of the radio frequency 
stages. After the prcvious description 
it should not he difficult to understand 
t he principles of operation. 

It should be part icularly noted that 
t he two radio frequency tuhes (Tl ) and 
(T2 ) are given a negath'e b ias by con
necting the ends of the leaks ( H ) to the 
(- \ ) line. On the other hand, the detec
tor' t lthe (T3) is given a positive (+ ) 
hia s by connecting the leak (R3) to the 

positive (+A) side 
of the filament 
battery line. This 

f(Z change in biasing 
polarity is most 
important, and if 
it is not observed, 
the set will be in
operative or at 
least greatly wea k
ened. All of the 
constantsgi\'en for 
the units on the 
drawing will be 
found correct for 
the majoritv of 
ca s es, although 
there is consider
able development 
work yet to he 
done before the 
circuit reaches its 

1 
- ,4 

(Tum 'hr pagt) 



10 RADIO AGEJor October. 1925 

kl 
.ooz 

A _ 

KZ 
.Ot)Z 

Tlte Magazine oj the HOllr 

+ o-~~------~~--~~------~------~~-------/ 

highest efficiency. It is a brand new type 
so far as I am aware, and promises 
much with further experimental work in 
regard to details. It is intended as a sug
gestion for the more experienced fans 
who find pleasure in experimenting with 
novel circuit combinations and is not 
particularly advised for the beginner. 

The total number of turns on the auto
transformer from end to end of the coil 
will be from 55 to 60 on a three inch 
tube. Generally, the tap point (t) for the 
connection of the plate circuit works 
out best at 8 turns from the end, but 
it will be safest to provide at least three 
taps at 8, 12 and 15 turns so that the 
optimum ratio can he easily determined 

U. S. Radio Representatives 
Sail for Paris 

WASHI NGTON.-.-\merica's three un
official observers to the International 

Telegraph Conference at Paris sailed 
from New York on the S. S. America 
last mon tho The delega tion was headed 
by John Beaver White, a retired engineer 
of Philadelphia, and included Honorable 
Wallace H. White, Jr., Congressman of 
Maine, and :\Iaj. Gen. Charles l\1cK. 
Saltzman, Chief Army Signal Officer. 

Although the United States is not a 
party to the International Telegraph 
convention, the Senate neyer ha ving 
acted on it, it is understood, its represen
tati,·.es will be seated as unofficial dele
gates and granted all privileges except 
the righ t to vote. I n this ca pacity the 
U. S . delegation will present the views of 
the U . S . Go,'ernment and probably also 
t he attitude of the private interests wh ich 
own and operate the commercial tele
graph , eable and radio sen'ices, as to the 
,leslrability of incorporating the field of 
radio in the international regulations 
prescribed by the telegraph convention. 

For the past month, representatives of 
the several government departments in
terested in radio ha ve met daily in the 
State Department. This body, known as 
the Interdepartmental Com mittee on 
E.lectrical Comm. , has d iscussed the 
rropos<lls submitted to t his g<;lvernment 

by experimental means. With 55 turn,; 
total, a 0.00035 mf. variable condenser 
connected across the ends of the coil will 
tune it through the broadcast range of 
wa\·elengths. As explained before, the 
circuit is rather critical to the grid-leak 
value and for this reason variable resist
ances are the best. The approximate 
\'alue of fixed leaks is shown on the draw
ing. and with the tubes used in the ex
periments this resistance \'alue gave very 
good results. 

The ca pacity of the stopping conden
sers is not cri t ica l and almost any 
capacity that will freely pass radio 
frequ ency currents \\'iIl be satisfactory. 
Va lues ra nging from 0 .0005 mf. to 0.005 

some ti me a go by the International 
Telegraph Bureau at Berne, together with 
the agenda of the international sessions 
which opened in Paris on September 1st. 
One of the many suggestions made by the 
European Governments is that the sub· 
ject of radio be considered a t the con
ference. To this it is believed the Ameri
can government will object, in view of 
the special world conference on radio to 
be held in Washington in the near future . 
At least, the delegates wiII express a hope 
that any changes made in the present 
telegraph convention, \\'iIl be such as 
would be acceptable to the radio confer
ence when it meets here. Obviously, it 
would not be desirable to have matters 
pertaining to radio threshed out in detail 
prior to the regular radio sessions. On 
the other hand, assurance is given by 
the Berne Bureau that only the inter
national radio policy \\·ith its commercial 
and business angles would be included 
if this subject is injected into the tele
graphic sessions at Paris. That is, the 
technical side and service regulation 
affecting wavelengths, power, schedules, 
etc., probably will not be considered. 
The U. S. Interdepartmental Committee 
has analyzed the voluminous report from 
Berne, to see how it affects the interest 
of the United States, where all communi
cation systems are privately flwned . 
It has fil ed its report with Secretary 
of State, Kellogg, who, it is IID<ientood 

mf. were tried, but above 0.002 mf. there 
did not seem to be much increase notice
able. Below 0.001 mf. there was some 
falling off in volume, but not a great deal 
of loss. The ordinary 45 to 90 volts can 
be applied to the grids of the tubes, 
although the lower voltage probably 
brings in distance better than the 90 
yolts which g!ves the greatest volume on 
local stations. 

If more radio frequency stages are de
sired, they can be added by repeating 
the auto-transformer and leak arrange- . 
men t shown for the first two stages. 
Four and five stages have been used 
without difficulty in the way of critical 
tuning, and the Quality was little affected . 

has prepared letters of instructions to 
the American delegates as to this govern
ment's policy. This policy has not been 
released by the State Department, and 
may not be made public, but it is said to 
express a desire on the part of the Govern
ment and the private commercial radio 
interests, that, if possible, radio be kept 
out of the general telegraph discussions 
and that this subject in its many phases 
be left for the world radio conference. 

The Chairman of the Interdepartment
al committee, Leland Harrison of the 
State Department, has not attended the 
sessions here. In his absence , J. B . 
White, a friend of Secretary Hoover, 
has acted as chairman of the special 
committee on Paris conference. The 
personnel of the committee includes 
:\Iaj. Gen. Saltzman, and Major J. O. 
Mauborgne of the Signal Corps; Captain 
Ridley :.\IcLean, Director of Naval Com J 

munications; Asst. Secretar),. of Com
merce Stephen Davis, and P. E . D. Nagle 
and W. D. Terrell of the communications 
and radio sections of the Commerct" 
Department; H. C. :\loore of the Ship
ping Board; E. :\1. Webster of the 
Treasury, and \V. R. Valance and 'V. M . 
Greene of the State Department. 

Technical aides who accompanied the 
:\ merican Delegation incl uded W. D . 
Terrell, Chief Supervisor of Radio of the 
Department of Commerce and Maj. J. O . 
:'Ilallhorgne. of the Signal tOrrs 
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Some Facts About QUALITY. 
Loud 

Speaker 
Music 

Without 
Trouble .. 

some 
Distortion 

Is Now 
The Big 

Problem In 

Radio 
Reception 

T HE general problem in connection 
with entertainment with a loud 
speaker is, briefly, to reprod uce music 

and voice just as it sounds in the broad
cast.station's studio. This resolves itself 
at once into three separate departments 
of radio reception, as folIows:-

1. Faithful detection 
2. Undistorted amplification 
3. Clear rep rod uctJOn 
Th us " 'e must start with a com

paratively weak impulse, in itself true 
to the orJ~inal, make it stronger 'I\' ithout 
accentuatmg any part of it over and 
above the rest, and then employ a re
producing device that doesn't render 
our earlier efforts fruitless. 

If We attack the problem of undis
torted entertainment with a clear recog
nition of the various portions of the 
radio set wherein the faults are likely to 
be situated, we are in a hetter position 
10 rectify them. Let's try it in this way. 

The Detector 

USUALLY, the reproduction by the 
detector is perfect. Headphones 

are plugged into the detector jack by 
way of verification . However, trouhle 
is sometimes met because of 

1. Over-sharp tuning. 
2. Bad grid leak and grid condenser. 
Over-sharpness of tuning can seldom 

be found with multi-tube sets having 
three tuned circuits, nor indeed with 
single tube sets unless regeneration is too 
prominent. In tuned R. F. amplifiers 
that are on the verge of oscillation, due 
to inter-stage feed-back or to the use of 
primary windings that are too large, 
the sharpness of tuning is extremely 
pronounced . The "side-bands" or slight
ly different frequencies which con\'ey 
the GVertones of music or speech are 

Expert 
Tells Hotv 

Use of 
Ttvo Loud 

A simple low frequenc y 
reproducer to supple . 

ment the regular born type 
loud speaker may be built 

from a banjo·mandolin and a 
Baldwin receiver unit. A long 

pin is used to connect tbe armature 
to the mandolin head, 

Speakers 
Will Enable 

Listener 
to Receive 
Pure High 
and LOt{' 

Notes 
Faultlessly 

By BRAINARD FOOTE 
cut oII thereby, These side-bands are 
nothing but wa \"('lengths just a bit 
different from the stated wavelength 
of the station and are directly due to 
the fact that the imposition of voice 
frequencies on the carrier wave not only 
has a mod ulation effect but a HETERO
D Y1' l. G effect as welt. 

In one-tune sets, the quality may be 
ruined in the same way, merely by turn· 
ing the tickler coil a little too close to 
the oscillation point. In this case, 
it's a question of operation, however. 

If the grid condenser is not perfectly 
insulated, interfering noises may start 
in it. The grid leak, e\'en mOre often, 
is responsible for hissing and sizzling 
sounds, so that it IS always wise to test 
three or four of them, as well as t\\"o or 
three grid condensers to get a good com
bination. A weak station should be 
listened to during this process and the 
combination yielding the quietest opera
tion chosen. 

Outside of these two sources of trouL,le, 
and assuming a good tube and batteries, 
the headphones should respond with good 
clear music, in which the soprano's 
voice is sweet and pure and in which the 
low thud of the drums and the bass 
chords of the piano come through with 
equal effectiveness. 

Audio Amplification 

PASSIKG now to the next department 
of our research, we tackle the audio 

amplifier. The loud speaker is left dis
connected, but otherwise the amplifier 
is turned on, ready to work. The head
phones are connected across the pri
mary winding of the first audio trans
former. Do the drums and piano chords 
still stand out? If so, that stage is 
operating satisfactorily and the trans-

for Iller handles the lower freq uencies 
quite well. However, the higher notes 
will be slightly more pronounced in this 
stage. If there is any sudden crackling 
Or surging of the volume, something is 
wrong with the tube's functioning. Prob
ably a "c" battery of 3 volts is needed 
in that stage to maintain the grid's 
potential a t a negative value. Usually, 
though , the first stage gives a fine 
accoun t of itself. 

But how about the second step? 
Place the headphones there and turn 
down the \'olu me a little so that the 
phones aren't O\'erloaded. ~ow it will 
probably be found that the lower notes 
don't come through so well and that 
when the \"olume is boosted a little the 
crashes on the piano are blurred and 
there is a certain fuzziness about it. 
Replacing the loud speaker, we shall 
find very much the same thing, With 
full volume, the loud speaker does ~OT 
reproduce as clearly as did the phones, 
alt hough it will do so if it is connected 
to the first stage (the volume is less, 
ho\\ ever). What is wrong? 

1. The last tube is overloaded and 
hasn't sufficient undistorted variation 
of plate current to operate a speaker. 

2. The audio amplifier omits the low 
notes. 

Resistance·CouplinA 

The latter of these two faults found 
with the transformer-coupled amplifier 
may be corrected easily by the use of an 
audio amplifier capable of amplifying 
all moderate frequencies to the same 
extent, The audio transformer is in
herently a tuning device. We know that 
the wa velength is equal to the \'elocity 
of the radio wave di\' ided by its fre
quency. Thus, \VI7. operates on a bou t 
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Fig . 2-To pr~v£'nt ov~rloodjng 0/ th~ lost oudjo tub~, 0 h~ovy power tub~ moy be ~m
ploy~d, or as an alternotive neorly os good, two tllb~s moy be operoted in porallel. 

659,000 cycles, or 455 meters. When 
we come to the voice frequencies of 100 
to perhaps 5,000 cycles, the wavelength 
is \'ery much longer. Suppose the musi
cal note has a frequency of 1000 cycles. 
Its wavelength then is 300,000 meters! 
To amplify at such enormous wave
lengths audio transformers have many 
thousand turns of wire. Small wire is 
used for compactness and an iron core 
to still further lower the range and to 
broaden the tuning. Still, the trans
former is a tuned device and just like a 
radio frequency transformer except that 
it has more turns of wire and an iron 
instead of an air core. At best, [hen, it 
cannot amplify all frequencies equally. 
It has a "peak" on either side of which 
the amplification falls off. 

The sort of audio amplifier that 
handles all audio frequencies impartially 
doesn't depend on tuning. It uses a 

• 
A 

resistance and functions on the voltage 
drop principle. The fact that a resist
ance-coupled amplifier operates well' at 
a very wide range of frequencies is proven 
by its use in the super-heterodyne re
ceiver as the long-wave amplifier. In 
such a case it is amplifying radio fre
quency currents of perhaps 10,000 
cycles. Yet the self-same amplifier will 
amplify at audio frequency when such 
energy is fed into it! 

The mechanical and electrical draw
backs to the resistance-coupled amplifier 
lie in the necessity for using 135 to 150 
volts of " B" battery and the need for 
one more tube t han required for the 
transformer am plifier. However, the 
individual plate current is much less 
than with a transformer coupled am
plifier, so that even with the extra tube 
and extra "n" battery, the total expense 
per year of operation is less than with 

+ 
Cf() 

-3v 
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a transformer coupled outfit. The coup
ling resistances should be of the order 
of 100,000 ohms (.1 megohm) and the 
grid leaks of sufficiently low resistance 
to allow a suitable negative bias of about 
3 volts on the grids without causing 
too much loss of volume. A grid leak 
resistance of about 2 megohms for the 
first stage of resistance coupling, and 
1 megohm for the second and third 
stages each. A " C" battery is very 
helpful in reducing the " 8 " battery cur
rent without causing any loss in volume. 

Care must be taken With such an ampli
fier to use a lower plate voltage for the 
tube in which the loud speaker is connec
ted. 90 volts is a su fficien t poten tial for 
the last stage on this accoun t, See Fig. 1. 

The quality of amplification may be 
tested with headphones. First the 
phones are connected across the G RI D 
LEAl.;: of the first amplifier. The 
volume, of course, is very low, but the 
quality may be noted. The phones are 
not connected across the cou piing re
sistance, for the tube plate voltage 
would then rise greatly and the detector 
probably go into oscillation. To observe 
the quality on the first stage of the 
resistance amplifier, the phone cords 
are bridged across the SECOND grid 
leak. Thus the nature of the input to 
each successive stage may be listened t o 
and criticized for tonal characteristics. 
In general, these will be above reproach 
up to and including the grid leak in the last 
stage. The loud speaker may still distort. 
however, even though you may hear the 
lower notes and the higher notes coming 
through with much better naturalness than 
with a transformer-coupled amplifier. 

Overloaded Tube 

H EKCE trouble No. 1 of the trans
former-coupled amplifier is still 

met in the resistance amplifier-that 

.... s 

Fig. I--Cirmit -for 0 thret-stoge res istonce-C(lllpled ol/d io omplifier together with the detect(lr conn~clions. shOIl.ing how thrrt different 
plote voltoges ore required. 
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of an overloaded tube. A single 20l.A 
or 301A tube does NOT have sufficient 
\'ariation in plate current to actuate a 
large loud speaker properly. Of course, 
almost all sets are built that way, but 
it is true, nevertheless, that the second 
audio tube is receiving variations in 
grid input altogether too great for it to 
handle. The grid voltage changes NO 
LONG ER control the plate current 
with perfection . 

Therefore, the obvious solution to 
this part of the problem lies in the use 
of a heavier tube or in using hlo or 
'three "A" tubes in parallel to gain the 
desired effect. The improvement in 
tone quality found in this way is aston 
isbing. The loud speaker talks up with 
nispness. There's no "draggy" effect 
as the tube tries to recover from one 
shock just as another one comes along. 
See Fig. 2 for both ways. The heavy 
tube is to be preferred, in that the 
parallel operation of tubes is not uni
versally attended with success. A way 
out of this diffic ulty is outlined below. 

A suitable power tube for such work 
is the new 202A tube, ordinarily em
ployed for transmission or speech am
plification, or the Western Electric 
216A tube as used for power amplifica
tion . The latter may be easily adapted 
to the common amplifier circuit since 
it calls for no other changes than the 
use of a 1 ampere filament rheostat and 
a boost in the plate voltage to about 
150. It is easy to get this extra plate 
voltage, inasmuch as it is needed for the 
resistance-coupled amplifier anyway. 

With a heavier tube in the last stage 
and with paralleled " A" tubes of the 
ordinary type, the grid leak resistance 
must be reduced somewhat. The re
quired leak may be M megohm to .1 
megohm-a lower resistance than . 1 
never being necessary. If a millimeter 
is at hand, the grid biases and pla te 
\'oltages can be adjusted to a nicety, 
so that the plate current is not too high 
for the tube in use nor so 10\" that it 
fails to amplify weak impulses as well 
as strong ones. In general, the grid 
bias should be made more and more 
negative until both quality and \'olume 
decrease noticeably. The adjustment 

of grid Lias has slight d iect In the case 
of resistance, coupled tubes insofar as 
quality is concerned, so long as there is 
sufficient leakage from the grid to pre
vent the tube from blocking with piled
up negative electric charges. The use 
of .3 to 4 ~ volts negative is belpful in 
that it reduces the plate current some
what, thereby saving the " B" battery. 
Grid bias adjustment for the last am
plifier tube or tubes is \'ery critical, 
however, and an injudicious biasing 
may result in a plate current twice 
normal without much change in quality. 
The " B" battery won 't last very long 
under such treatment. 

About the Speakers 

TH E use of headphones at various 
points in the resistance amplifier 

will show that ampl ification of a ll stages 
is going on undistortedly. And with 
the last stage properly adjusted and 
supplied with a hea\'y tube or paralleled 
tubes, the output is prac~ically undis
torted and contains \'oice and music 
frequencies of an extremely wide range, 
just as put into the transmitting micro
phone. To take full ad \ antage of this clear 
output, the reproducer should be capable 
of reacting to ALL of these frequencies. 

Frankly, howe\'er, this cannot be 
done. There is [\0 ONE loud speaker, 
so far developed, which does not favor 
certain frequencies, when pushed to 
strong volume. Usuall y , certain fre
quencies are fa\ored e ven on weak 
volume. This is due in t he main to t he 
size of the diaph ragm, whether it be o f 
metal such as a disc, or a cone of parch
ment or paper. A small diaphragm 
fa VOrs the high-pitched notes of the 
soprano, women s voices, the flute, 
violin and the like. On the other hand, 
the cone speaker, with its large expanse 
of \'ibrating material, delivers the low 
frequencies with greater vigor, like the 
bass singer. the violin, the chords on the 
harp and chords on the piano and so on. 

A loud speaker has yet to be developed 
which docs not depend upon some vi
brating system by which the sound 
,,'a yes are set ill motion. And any such 
vibrat ing system, depending upon its 
magnitude, has more or less of a "natural 

J 
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period" of vi bration. a t and near which 
it may be most easily set into , 'ibration . 
Hence, although the current through the 
windings of the unit may pulse with 
frequencies of a very wide range, the 
diaphragm or reproducing system is 
more readily set into motion by fre
quencies near its natural. 

Assuming, therefore, that we cannot 
hear both high and low notes with any 
single loud speaker-wbat is the natural 
recourse in order that we SHALL hear 
both these frequency ranges? \\'hy
to use TWO loud speakers! This may 
seem like a radical suggestion and yet 
anyone willing LO try such a combinatioll 
\yill be at once convinced of its great 
\·alue. Take an ordinary horn type 
of loud speaker, with a diaphragm vary 
ing from two to five inches in diameter 
and connect in parallel with it a cone 
type of speaker or some other type of 
spea ker having a very large vibrating 
system. Arrange switches so that either 
may be heard separately, or both to
gether. It might appear ad\'isable to 
employ one speaker for high notes and 
the other for low notes, but such does 
not prove to be the case. Every fre 
quency is accompanied by "overtones," 
which are other vibrations that are 
multiples of that frequency. Thus, if 
it were no" for the overtones, we should 
haye a ha_ J time of it to distinguish 
one woman's voice from another's or 
to detect the difference in tone quality 
hetween a flute and a fife, or behl'een a 
trombone and a cello. 

Adding the Overto nes 

By the addition of these overtones 
the differentia ting qualities stand out 
plainly. Using two loud speakers in 
this manner, the faint o\'ertones giving 
richness to the tenor's voice improve the 
color and depth of reproduction in an 
almost indescribable fashion, yet are 
evident to even an inexperienced ear. 
I t is very easy to point out the improve
ment when the two spea kers are con
nected with switches fo r quick changes 
with either or both in circuit. Using the 
horn speaker. with a jazz band coming 
in, the melody stands out most promi-

( Tunl 10 page 67 ) 
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Fig . 3- Using two loud speakers to cover the entire musical ran/Ze, one f or higher frequ encies and the other for low; the double tube 
connection allows a separate tube for each speakl!r. Fi.... . 5 - Dcra ils of the mandolin low-note loud speaker. 



1-l RADIO ACE f or (klll\wr , 1 ()2S 7 'he J/(J,'(,ll.Z·i llt' of 'hI! Hom 

Where Does the 
~POWER 

for Your 

RADIO 

Come From? 

Correct ing the Erroneous hnpression that 
All the Energy COH1CS from the TransHlitter; 
Pottier CreatinR SOHnds in Home Due to 'B' Voltage 

W llc:\ ) uU I' loud s pea ke I' i" r l" 

produci ng a good program o f 
dance music wit h s ufticien t \'01 , 

lime for half a dozen couples, an appre
ciable amount of energy is required to 
produce such loud signals. Where does 
that energy come from ? How much of 
it does the transmitter of the distant 
station contribute? 

Actually, a receiving set with 90 volt s 
of "B" battery may pass as much as 6 
milli-amperes through the plate circuit 
of the last tube. This amounts to approx
imately half a watt . Yct, the power 
recei,'ed from the Lroadcasting station 
is f req uently less than one-mill iont h 
of a watt! The powcr actually creating 
sound in your hOllie, comes from the 
faithful, hard-working "B" battery. 

Radio transmission and reception re
quire many processes and conversions, 
all of which can he successi vely performed 
without the in troduct ion of any ex
traneous noises or distortion. 

But, unless you undcrstand the ma ny 
steps which occur from the time the 
program is rendered in the st udio until 
it is finally re-created in your home, you 
('annot fully appreciate how an ything 
approaching that fidelity of reproduction 
is attainable . Numerous explanations 
of the transmitting and reception process 
ha ve been written, using freely such tenus 
as "sound wa ves," "radio frequency, " 
"electro-magnet ic wa " es" and "a udio
f req uency ." Usually these terms COIl 
\'ey only a vague meanin g to the non
technical reader. But it is not difficult 
to visualize just what takes place frolll 
the time the program is rcndered at the 
studio until it is finally reproduced in 
your home. 

"'e begin first ",ith sound \\'aVes, the 
result of the artist's performance in the 
studio. A musical program is a complex 
combinat ion of different sound waves 
having various frequencies, bet ween 
sixteen and five thou sand illlpulses PC I 

B)' EDCjAR H. FELIX 

second. Each individual notc elllittc(l 
h y musical instruments consists of a 
fundamental frequency, determining the 
pitch of the sound, and a number of 
harmonics, sen'ing to gi,'e each instru
ment it s indi\'idual character. You can 
distinguish whether it is the middle C 
or any other pitch by the frequen cy of 
the fundamenta l. 

The harmonics, consisting of multiples 
of the funda mental pitch set up by each 
instrument, enable you to distinguish 
between the piano, violin, saxaphone or 
any othcr inst rument. For instance, if 
the an octave helow the middle C 
is playe d on the piano, 129 pulsations 
per second are se't up. This is the f un
damen tal frequency, determining the 
pitch as tha t of the C below middle C. 
Also, there are harmonics of 259, 388, 
517, 647, 796 a nd so on, consisting of 
multiples of the fundamental. The 
\' iolin, sounding the sa me pit ch, has the 
same fundamen tal and the same har
IlJOnics . It is the distribution of the 
energy on these harmoni s which enables 
you to distinguish whether there is a 
violin, piano, flute, ohoe or clarinet 
i>l' ing played. 

Tuning Fork Purest 

A STUDY of the nature of musical 
sounds is indeed an interesting one. 

The tuning fork gives the purest tone 
hecause all of its energy is radiated in 
the fundamental. The flute comes next 
in purity of tone. \Vhen a low tone is 
played softly on this instrument, 95% 
of the energy is concentrated in the 
fundamental, with just a trace of energy 
in the harmonics; "·hen lower registers 
are played powerfully, or overblown, 
the fundamental is weak; being just 
loud enollgh to rharact cri zc the pitch ; 

t ht' firs t uvertone becomes the 1II0st 
prominent; the second is of the same 
order of energy as the first; the third is 
larger than the second. On the other 
hand, the middle registers of the flute 
played powerfully are again almost pure 
tones. 

The oboe has twelve or more harmonics, 
the fourth and fifth predominating, with 
30 and 36% respectively of the total 
loudness. 

Each instrument , therefore , has its 
peculiar characterist ics, varying thro,:gh 
the various registers. All of these are 
combined and utilized by the composer 
to secure pleasing and harmonious 
effects. 

When you consider the fact that 
sometimes as many as eighty instru
ments are contributing to an orchestral 
program in vol ving at any particular 
instant half a dozen different funda
mentals and fi,'e times that number of 
harmonics, the composition of all these 
air wave impulses is' indeed highly 
complex. This is the first step in radio 
telephone transmission-the creation of 
sound wa\'es consisting of air wave 
impulses of many different fundamental 
freq uencies an d a wealth of harmonics. 

The first con , 'ersion process is t he use 
of these complex air waves in controlling 
an electric curren t. The microphone 

'effects this step. Jt consists of a dia-
phragm which vibrates when sound waves 
strike it, just as your own ear drums do. 
Instead of affecting nerves which registel 
in the brain, the microphone's ear drum 
compresses carbon gran ules packed loose
ly behind it. When highly compressed 
by a powerful sound wave, the resistance 
of t he carbon gran ules falls markedly. 
Less powerful sound waves do not reduce 
the resistance as much. The microphone 
is placed in series with a steady source of 
potential as the resistance of the l11icro-

(Turn 10 pagl' .;0) 
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A back view oj 
'he amplifier de
scribed by Mr. 
Pfaff, showing 
sockets and oth
er instruments 
neatly arranged, 
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For DISTOR TIONLESS Reception 
A NEW AUDIO FREQUENCY Al\1PLIFIER-RESIST ANCE COUPLED 

A VERY good parallel may be 
drawn between the progress of 
radio broadcasting receivers with 

the public, and the de velopment of the 
phonograph, with respect to the stand
ard of quality of reproduced signals 
that was demanded se\'eral years ago, 
and the standard that today will satisfy 
the discriminating enthusias t. When 
radio first came into popularity, the 
i ntluence of the telegraphi ng amateur 
was most strongly in evidence in audio 
amplifiers, for this amateur desired not 
quality of reproduction, but high ampli
fication per stage. In fact, the ideal 
audio amplifier for telegraph reception 
would be one that would accentuate to 
the greatest possible extent only the 
particular frequencies used for modulat
ing the transmitting wa\'e. 

Because of these requirements, prac
tically nothing bu t transformer coupletl 
audio amplifiers were in use, the trans
formers themselves generally having a 
step-up ratio of six to one or ten to one. 
Their design was such that they amplified 
best at some hump in their curve; in 
the case of one, built by a nationall y 
k nown manufacturer, the maximum 
amplification secured at tweln hundred 
cycles was several times that obtained 
.lt 100 cycles. Then, as broadcasting 
came in, requirements changed, and the 
desirable amplifier for this class of 
reception was one that would amplify 
uniformly all frequencies from sixty 
to six thousand cycles. 

Transformer design was improved, 
with a general tendenc y among ma nu 
factnrl'rs anrl dl'signl'r~ to rerlll er' the 

By Ernest R. Pfaff 

step-up ratios used, This resulted in 
the present day transformers which 
amplify with very good uniformity all 
frequencies between two hundred an d 
six thousand cycles. But e\'en in the 
best of audio transformers, there is a 
\"ery decided drop in amplification below 
two hl/nclred cycles, which hecomes 
greater as the frequency decreases. 
.\t sixty cycles, the a mplification of t he 
a verage audio transformer is practically 
negligible, as compared to its amplifica
tion at frequencies above two or three 
hundred cycles. 

The Organ's Faults 

A:\ YON E who has listened to an 
organ as received on the average 

radio set is only too well aware of the 
absence of the lower frequency notes. 
Whe n li stening to the organ, say in a 
church, we are all familiar with the deep 
v ibrations evident on the low notes; 
yet how many radio enthusiasts ha\'e 
ever felt the walls of their homes v ibrate 
when listening to a broadcast organ 
selection? But where a resistance coupled 
audio amplifier is used, the fidelity of 
reproduction is so great as to cause 
doubt in the mind of even the best 
trained musician as to whether the 
selection heard is actually Lei ng played 
in his presence, or is being broadcast . 

Due to the inherent characteristics 
of resistances when used for couplin g 
purposes in an audio amplifie r, sub 
~ ta n tiall y no rli scriminatinn ta k .. " pla('e 

in fa \"or of one range of frequencies at 
the expense of another range , as in a 
tra nsformer coupled amplifier. Trans
formers cannot be built to give abso
lutely uniform amplification, tlue to 
the resonance characteristics of the 
\ indings that must be used. 

In actual practice two stages of 
transformer audio amplification are a bou t 
all that can be used, due to the build
ing up of noise in the system and the 
fact that such an a mplifier in conju nction 
with a good receh'er will give plenty of 
volume for loud-speaker operation. How
ever, three stages of resistance coupled 
a mplification will be required to give 
the same or slightly greater volume, 
since the gain per stage in such an 
amplifier is lower than in a transformer 
coupled amplifier. This will be appre
ciated when it is realized that one trans
former and one tube will give a voltage 
gain of about 1 S. When the second 
stage is added , using exactly the same 
equipment, this figure falls off, due to 
certain inherent characteristics of such 
systems. Therefore, we can allow a 
gain of 18 in the first stage and about 
13 in the second stage, or an oyer-all 
gain for the system of 18x13, or 234. 
This means a signal is 234 times stronger 
when it comes out of such an amplifier 
than it was when it went in. These 
figures are low, for great amplification 
cannot be obtained from a transformer 
amplifier designed for good quality. 

I n the case of a three-stage resistance 
amplifi.er the gain per stage will be abou't 
the saine fo r each stage, since t he drop 
I'll r ollnt prl't1 I II the r re\' io1J s case floes 
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Figure J . A bottom view of the amplifier, giving a good idea of how resistances 
and condensers are mounted. 

not apply to any appreciable extent. 
Therefore, we can allow a galn of about 
6.5 per stage or about 81 % of the ampli
fication factor of an average tuhe . 
This' in three stages gives a total ampli 
fication of 275, or slightly more than 
that obtained with two transformer 
stages. 

Expense 

F-;' RO:\1 the standpoint of e>.pcnse. 
the resistance system can be built 

as cheaply, or more cheapl y, than the 
transformer system, due lo the lower 
cost of the component parts, An addi
tional tube will be required. which will 
about e\'en up the price of the two 
outfits, 

While 135 volts will be required for 
the resistance system. the B batter}' 
current consumption will be only about 
nine millamperes , as against ten to 
eleven for the transformer system. 
Therefore, the B battery expense for 
hoth systems being ahout equal with , 

ense higher for the the initial battery exp 
resistance amplifier, 
cost of the transforme 
balancing this, there 
the average fan shou 
wonderful quality to 
the resistance 

and the upkeep 
r amplifier nearl y 
is no reason whv 
Id not enjoy th~ 
be ohtai neo wi! h 

system. 

pact arrangement, it may be placed 
in less than the space required for the 
standard amplifier i~ al most any receiver 
design . 

The constants of thls amplifier are 
so proportioned that the maximum 
amplification will result wlth a minimum 
of current consumption. The .0075 
coupling condensers have a compara
tivel y low reacta nce to the frequencies 
to be handled, and are a far more prac
tical size to work with than those of 
a larger ca pacity. Theoretically, thesc 
condensers should be on the order of one 
to fi\'e microfarads, bu t practically, 
.0075 is entirely large enough. The 
use of one of these condensers connected 
from plate to filament of the last stage
a point commonly overlookeci- prevents 
poor q uali ty often experienced Ivith 
resistance amplifiers. 

The coupling resistances are of 1-10 
megoh ms or IOO.O()() oh ms. When 
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using 135 volts on the amplifier, the 
tube resistance may be considered as 
about 20,000 ohms, which give a total 
plate circuit resistance of 120,000 ohms, 
across which is ap~.lied 135 volts. For 
practical purposes, it may be considered 
that this voltage divides so that the 
actual plate voltage of the first two 
tubes is about 34, so that no " C" battery 
will be required. If a higher resistance 
\\'ere used, a higher plate voltage would 
he necessary, but if a lower resistance 
were used, the amplification would fall 
off badly. Further, the size of these 
coupling resistances is about five times 
the tube resistance, which insures prac
tically uniform amplification at all fre
quencies to be handled. Actua1ly, 
the variation in amplification between 
60 and 6,000 cycles is only a few per cent. 

The grid leaks are of such a size that 
they will prevent blocking of the system ( 
and maintain the grid potential of the 
various tubes at a satisfactory operating 
yalue. One-half megohm, or 500,000 
ohms, is used on the first stage, with 
one-quarter megohm, or 250,000 ohms, 
on the second and third stages. 

Because of the high resistance used 
for coupling the ou tput of the receiver 
(or detector) to the amplifier, the plate 
\'oltage of the detector should be about 
90 volts, instead of the customary 45. 
If the amplifier connects to a receiver 
using audio amplification, the plate 
voltage of the last tube in the receiver 
should be run up to 90 or 135 volts. 

The resistance in the plate circuit 
of the last tube is only that of the loud 
speaker-generally 2,000 ohms- so that 
practically all of t he plate voltage used, 
is applied to this last tube. This being 
the case, a C battery should theoretically 
be used in series with the last tube's 
grid leak, of about 3 to 6 volts. Actually 
this does not improve reproduction, 
an d so 't 's not shown in the amplifier 1 1 

circuit. It will r 
consumption some 

educe the B battery 
what, and may be 
·red . incorporated if desl 

The current con 
t\\'o tubes is on th 

sumption of the first 
e order of 1.13 milli

a mperes per tuJ,e, while for the last 
tube it is about 
12 to 14 mil~ , 

This makes a total 
of 14J~ to 16U 
mils. for the three 
stages, which may 
be cut by four 
or five mils. by 
using the C bat
tery referred to, 
ON THE LAST 
STAGE ONLY. 

r~ r-~ 

p 

~ 
[ 

~l 

The amplifier 
llnit de s cribed 
herewith is the 
result of consider
a bl e experiment. 
and if it may be 
judged on its per
formance, its con · 
s truction ",ill be 
, .. ery dec ide d I y 
,,'arranted hy the 
true music lover 
I t is so designed 
that lhe unit itself 
may he mounted 
upon a standard 
panel, or it may 
be incorporated 
just as it is in 
any standard re 
ceiver circuit in 
place of the con
"en tiona I trans
former nmplifieL 
Oue to its .0111 -

Figllrc 2. \'Viring diagram for distortiunless alldio amplifier . At aU parts haul' been 
Illustrated p icloria{{y, rarltl'r titan in symbols, this diagram is very easy to fc>llolV, epen by 

(h I' ine:rpuienced MI builder. 

Figure 3 is a 
bottom "iew of 
the unit, showing 
placement of the 
six resistances and 
f 0 u r condensers. 
these being at
tached to a bake
lite strip carrying 
the five binding 
posts, which is in 
turn fastened to 
three panel 
mounting sockets. 
(Tur" 10 pfl~e 60) 
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An IMPROVED Slide 
Wire Bridge 

THE slide wire br idt;e descri bed III 

the February issue of RADIO AGE 
has proven itself so popular and of 

such an asset to set builders and experi
menters that, in ans\\'er to numerous 
requests, the writer has completed an 
improved model of this instrument, 
wherein the construction has been so 
simplified as to bring it within reach of 
the most inexperienced novice and yet 
retain the accuracy and ease of operation 
so necessary in an instrument of this 
kind. 

This instrument seems to ha\'e filled 
a long felt want for the layman, making 
it possible for him to measure the capacity 
of condensers, the impedance of coils, 
transformers and such, and to enable 
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By H. FRANK HOPKINS 

A New Design for 
Measuring Capac.ity 

him to match and balance his parts with 
a close degree of accuracy, heretofore 
attainable by only the more advanced 
fan with his home laboratory and his 
knowledge of radio and electrical phe
nomena. 

Time after time, the importance of 
matched parts and a wetl balanced 

reCel\'lllg ~el has been explained, yet 
very few set builders know how to balance 
and match the parts they are about to 
huild or use. With the aid of this in
strument it is within easy reach of the 
most inexperienced nO\'ice who has only 
a limited knowledge of the radio or 
electrical science as well as to the more 
experienced fan with his advanced ex
perience and array of equipment. All 
that is necessary for the successful opera
tion of the slide wire bridge is a knowl
edge of simple arithmetic and the use 
of a little good judgment. 

WHILE it is true that there are other 
instruments that will show a little 

more accuracy on certain operations, 

1 

x' R, y, 
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such as peaking transformers with a 
wave meter, measuring capacity by use 
of a modified form of Wheatstone Bridge, 
called a Capacity Bridge, and such, it 
also becomes more difficult because more 
intricate mathematical formulae and 
additional expensin equipment are re
lJuired. The slide wire bridge covers 
more ground than any of the other in
s truments and it also keeps the mathe
matics down to plain multiplication, 
division and subtraction, while it shows 
Jesuits as accurate as necessary for this 
type of work. It is also the only simple, 
accurate method of determining im
pedance at various frequencies. 

All of the parts used in building this 
instrument ha\'e been given a desig
nating letter or number: each terminal 
is numbered both in the circuit diagrams 
and the wiring table. This same desig
nation is applied throughout the article 
and in the formulae that follow so as to 
readily recognize each part an d its place 
in the circuit. The parts used in building 
the instrument are all standard equip
ment and ma y be purchased from any 
relia ble dealer. The parts should not 
cost the fan O\'er ten dollars. They are 
as follows : 

One-400 Ohm Potentiometer (P) 
One-Hi~h Frequency Buzzer. (4)00 

to 1000 cycles) (C) 
One-Small induction coil or open 

core transformer. Construction of 
the proper type described in this 
article (I) 

One-3 to 4 1-2 volt, Flash li~ht 
battery (E) 
One-~letal plate dial (S) 
One-Dial Marker (S)1) 
One-Battery switch (SW) 
Six-Bindin~ posts (X, Xl, Y, Yl, 

R, RI) 
Onc--Set of brass clips for mOlln t

in~ flash li~ht battery (E) 
One-S"x7*xl-8' Composition pan

el 
One-5'x7'x5" Case Or wood box 
X-){iscellaneolls screws, wire, sol

der, etc. 
The first step in building the instru

ment will be to layout and drill the panel 
for mounting the potentiometer (1'). 
A ho le one half inch in diameter should 

F/t;VRE 4. 

be drilled in the panel, 3 1-1 " down irolll 
the top and 2 1-2" in from the side. This 
is for the dial shaft of the potentiometer 
and is large so as to prevent the shaft 
from binding against the pane\. The 
mounting holes for the potentiometer 
will then be marked and drilled. These 
holes will be countersunk from the top 
of the panel to take a number six, Aa t
head machine screw. 

Four holes will be drilled and coun ter
sunk to take number six, oval head wood 
screws. These are for mounting the 
panel to the case or box for the instru
ment, and care should be taken to see 
t ha t they a re not too close tot he ou ter 
edge or the screw may split the box. 

When the panel is completely drilled, 
the potentiometer (P) will be mounted 
and the dial attached. The hole for 
mounting the dial marker will then be 
located and drilled to fit. The scale 
for the dial will complete the top panel 
layout. Howe\'er, we will lay this part 
of the bridge aside for the present and 
start on the box equipment. 

:\Iollntln~ the Equipment rr\ 0 brass details, shown in figure 
three, will be made and fastened to 

t he bottom of the box as shown in figure 
four. These details will be spaced to 
fit the type of flash light battery t o be 
uscr\. :\ um her six round head wood 
scre ws will be uscd to mount all of the 
equipment except the huzzer; this will 
ha"e the screws usually furnishe<\. 

An induction coil ( I) o r open corc 
transformer, ha\'ing a lo w impedance 
va llie anci a ratio of transforma tion of 
ahout three to one, ma y be purchased 
for about one dolla r, or it may be macie 
a t an e\"en s maller e:l:pense, as follows : 
.\ bundle of soft iron wire , 1\0. 20 B 
and S gauge, having a total diameter of 
auout fi\ ·e-eighths of a n inch a nd an 
overaIl leng t h of four inches will be 
securely tied and \I' rapped with a hout 
ten turns of good wax pa per . T wo pieces 
of wood, o ne Quarter of an inc h thick 
a nd on e a nd on~ half inches square, will 
have a hole drilled in the center large 
enough to fit snugly over one end of the 
iron core. One of these pieces will be 
made fast to each end of the bundle 

of soft iron wire, making a spool. 
Shellac or glue may be used to fasten 

all parts, and it would be well to tie all 
of the windings with shellac or glue when 
each coil is completed. 

The primary coil will be wound in 
even layers directly over the iron cor~ 
on the wax paper wrappings. Two hun
dred turns of ;'110 . 20 Band S gauge, 
double cotton covered, copper magnet 
wire will be required. Both ends of this 
winding will be brought out through 
holes in one of the end pieces of the spool 
and the entire coil covered with about 
six turns of wax paper, thus completing 
the primary coil. 

Tile secondary coil will bc wound di
rectly o\'er the pnmary coil and on top 
of the wax paper wrappings. Be careful 
to wind the wire for this coil in the same 
direction as was done for the primary 
coil. Six hundred turns of No. 30 B 
and S gauge, double cotton covered, 
copper magnet wire will be necessary, 
bringing each end of the winding out 
through holes in the end piece opposite 
to the primary leads . 

It would be well to splice a piece of 
stranded wire to Hie secondary coil 
ends, taking two Or three turns and 
bringing out through the end piece in 
place of the ;'110. 30 solid wire, as this 
is ra ther delicate and hard to handle . 
T en turns of wax paper will then be 
" 'ound around the coil and made fast, 
completing the induction coil, (1) . This 
coil will then have fo ur leads or terminals. 
The inside lead of the primary coil will 
be (It), the outside primary lead (12), 
the insirle secondary lead will be (13) 
and the outside secondary lead will be 
(14). The coil will then be mounted in 
the box or case as shown in figure four . 

Tht' Buzzer 

A HIGH frequency buzzer, (900 to 
1000 cycles) may be secured from 

any reliable dealer for about two dollars. 
I t should be enclosed under a metal 
coYer. A buzzer of this type is required 
to set up a current whose frequency is 
somewhere near the a verage freque ncy 
of voice currents to better balance and 
measure equipment subject t o voice 

( Tu m 10 page 53) 
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Electricity- The Life of the World 

The Wise 
Old Man 

of the 
Night 

Sheds Sonle 

Light on 

Radio's 
Miracl.es I·You were wonder

ing what keep. the 
sun, moon and stars 
in their rdat ive 
position., and what 
effect they have on 
this world of ours," 
said the Old Man. 
"Well. I will tell 
you." 

A STORY THAT DELVES INTO RADIO'S FUTURE-BY FRANK D. PEARNE 

BILLIE ~lcINTYRE leaned back 
from the key and stretched out 
his anns with a deep yawn. This 

had been a particularly interesting night 
for Billie , as he had reache(1 more of his 
ham frien(ls in the last three hours than 
ever before in a single night. Being 
somewhat of a dreamer, his mind began 
to wander from the dots and dashes of 
the last few hours to the more mvsterious 
things of life . He marvelle(1 at the won
ders of nature, for his West Virginia 
friend had just clicked ofi the informa
tion that a terrific thunderstorm was 
about to break and gazing out through 
the window he looked upon as clear and 
beautiful a sky as he had ever seen. 

It was hard to imagine a thun,ler 
storm from a sky like that. What 
difference a few hundred miles could 
make; what was this great power that 
could turn these hea\'ens into a hunt
dering whirlpool of wind, rain and 
lightning? 

Much of his life had been spent in 
dreaming, studying and experimenting. 
He watched the magazines and read the 
best books, and the many theories of 
radio transmission and reception which 
he absorbed in the process had made 
him wonder what it was all about. 
To Billie, there were many things yet 
to be explained to his sati~faction. Light
ing up the old pipe, he walked across 
the room to the window and sat down 
gazing out at the sky aboye him. 

What were all these tiny stars hlinking 
at him? Why were they always there 
in the same place and order night after 

night, and what i nfluencc did the)' 
exert upon this little world of ours? 

:\ Strangl'r Enters rrJ lESE and mally other que~tions 
flitted across his mind as he became 

deeply absorbed in t he wonderful spec
tacle before him. 

Suddenly he became conscious of the 
fact that 'he was not alone, an(1 eyen 
before he could turn around he heard 
a deep voice behind him drawling out 
the question: 

"\Vell, young man , ha\'e you figHred 
it all out ?" 

Turning quickly, he beheld a little 
gray haire(1 old man looking at him 
fro III across the room. Strange to say, 
Billie was not startled. It all seeJlled 
perfectly natural for some reason or 
other, and something seeJlled to assure 
him that even at such a late hour what
ever might be the mission of this queer 
looking individual, it meant no harm 
to him. How he had found his way into 
the little laboratory through a carefully 
locked door did not seem to bother llim. 
Rising slowly from his chair, Billie 
walked toward his visitor. 

"1- 1 don't seem to remember you, 
sir, but there is something very familiar 
about your face," he said. 

The little old man chuckled, "No, 
son, there is nothing strange ahout your 
not remembering me, for I passed on 
from this earth many years before you 
were born . I, too, struggled with these 
problems of yours-struggled hard and 
patiently-when I was young, and for 

the li t tle which I did accomplish, science 
has rewarded me by mentioning my 
work and experimenting and by placing 
my image in the hall of fame." 

Suddenly the light of recognition came 
to Billie. That face he had seen in some 
of his old books. "You are-?" he 
exclaimed, but the little man held up 
his hand and stopped him. 

"Never min(1 who,-my purpose in 
coming here is to get you out of this rut 
- to gh-e you a new train of thought 
and to try and make you do a little 
thin king for yourself." 

Billie made a gesture and opened his 
mouth to speak, but tht' little old man 
stopped him. 

.. Please do not interrupt me , for I 
ha ve much to say to you in the short ti me 
I can be with you, and I know what YOll 
are gc.ing to say. Electricity is the life 
of the world. You were wondering 
about the sun, moon and stars, and what 
keeps them ill their relative positions, 
and what effect they have upon this 
world o( Ours. 

" Has it ever occurred to you that 
this planet, like the others, is whirl inK 
around at tremendous speed, and that 
this condition might cause It to hecome 
highly charged with electricity ? Have 
you ever tried to experiment with a 
number of very light bodies which ha\'e 
all been charged with electricity , and 
noticed how they repel one another, 
i.::ceping them separated at a distance, 
depending upon the strength of the 
charge which they hold, and also that 
when relieved of their charge the re-
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pulsion ceases. or if some of them are 
given a posith'e charge and some a 
negative charge they rush togethcr? 
" 'hat then is more natural than to 
9uppose that these planets with their 
enormous electrical charges-in fact, 
charges of electricity which are so great 
a's to be far beyond the comprehension 
of man-act in the same manner and 
float around in space at a respectful 
distance from each other? 

"Do you suppose that this little 
mechanism which you call a generator 
really prod uces anyt hing ? You use it 
every night to converse with your friends ; 
other so-called generators apparently 
supply the energy to give light, heat 
and power, but good, fair reasoning 
should convince you that man creates 
nothing. \\'e are, in fact, prisoners on 
this little planet and have no power to 
reach out from it and obtain anything 
which is not already here. The only 
thing which you can do is to alter con 
ditions in such a way that these changes 
may be beneficial to mankind. 

"Is it not more reasonable, then, to 
suppose that your so-called generators 
merely act in such a way that they make 
use of this great charge by causing a 
difference in its strength between the 
points covered by the electrical circuits 
connected to them? 

"Fortunately for you and the rest of 
the human inhabitants of this earth, man 
has not yet found any means of making 
any appreciable change in th is charge. 
The small amount of energy which he has 
succeeded in moving from point to point 
has had no effect upon the earth's loca
tion compared to othcr planets, but 
should the time come, when the re
quirements cause enough change in this 
charge to lessen its repelling effect, look 
out for unusual things to happen. The 
earth might change its position in re 
lation to th e other pla nets." 

Billie listened intent ly as his strange 
visitorr ambled on. Ma ny ideas suggested 
fanciful things as he listened . What 
would happen if the earth changed its 
position? Life is possibly only within 
a small range of temperature. Any 
slight change in the position of the earth 
might cause it to become so hot or so 
cold that the inhabita nts could not 
exist. Is th is great thirst for power 
really a menace t o huma nit y ? \\'ou hJ 
the time ever come when the earth, 
relie"ed of its repelling power, would 
go crashing into some other planet? 

"Kow," said hi s friend, " we come to 
the most interesting of all of these 
theories . Without the sun, animal life 
could not exist on certain planets which 
come within it s range, for it sends forth 
waves of all lengths, many of which are 
beyond the senses of man to recognize . 
The principal waves of interest to you 
are the shorter ones, which produce the 
effect of light and hea t, v arying oyer a 
great range. Light waves of various 
length produce di ffe rent colors and all 
combined make up the pure , white light 
which make9 it possible for you to sec. 
As the waves become longe r, t hey affect 
the senses by producing heat , and when 
they become still longer, th ey hecomc 
electrical wans. 

" You need nll evi ut:l1ce to IHU \. C tha t 
light waves exist and the heat waves 
will also exert themselves upon the 
senses, but what of the electrical waves? 
Knowing that these waves must exist, 
you have often wondered how you could 
make use of them. Science will probably 
discover in time, that these very elusive 
waves are the most important of all. 
They may find that these electrical 
waves are making it possible for life to 
exist in this great charge of electricity 
which surrounds you. 

"I notice that you have what you call 
a high frequency coil ov er there on your 
work bench. You have always been 
under the impression that this coil 
would produce a high frequency dis
charge, and as usual you are wrong. 
You employ a condenser in this circuit 
-the fastest operating piece of apparatus 
known to man, and by utilizing some of 
the earth's charge, you cause this con
denser to charge and discharge at enor
mous speed. Did you ever look at this 

PRISONERS ON EARTH I 

The Wise old Man of Mr. Pearne'9 
article gives an interesting view
point of man's relation to the earth 
he inhabits. 

.. We are prisoners on this little 
planet and have no power to reach 
out from it and obtain anything 
which is not already here," he says. 
"Fortunately for us, man has not 
found a means of making any appre
ciable change in the earth's actions. 
The small amount of energy which 
man creates has no material effect 
compared to the other planets-but 
should the time come when man 
does do something of a revolutionary 
nature in science--look out! The 
earth might change its position
and chaos would result." 

from a different angle? Did you ever 
stop to think that in dealing with such 
high speed of , -ibration that you were 
coming within the range of the speed of 
electrical wa,'es from the sun? 

" ( don't suppose that it ever occurred 
to you that this might be just the earth's 
cha rge exerting its power. (might 
suggest that perhaps the function of 
these electrical wa,-es from the sun is 
merely to neutralize the effect of the 
earth's charge, thus making it possible 
for life to exist and other conditions 
which would be entirely different without 
these waves , therefore, when you operate 
your high frequency coil, you prod uce 
nothing but a yibration which comes 
within the wavelength range of the 
electrical wa \'es, counter-acting the neu 
tralizing effect of these wayes upon the 
earth's cll arge, and this charge then 
begins to assert itself in the form of a 
bluish glow about the conductors which 
arc connected to it and cau9ing a tre
mendous discharge across the terminals 
of t he coil when they are brought close 
together. 

"Is this not a case of setting two of 
nature's forces against each other? If 
you will gi\'e this theory some thought, 
you may find that certain electrical 
shocks which are fatal to animal life, 

a le caused by the sudden neut ra li.ling 
of some of thesc life-giving electrical 
waves from the sun, or their effect upon 
the body. It matters little, which side 
of the earth the 9un happens to be on, 
as it is all under the influence of these 
waves, but your own scientists say that 
when the sun is On the opposite side of 
the earth, human life is at its lowest 
ebb, which may prove that these waves 
do not penetrate the earth as readil y 
as they will affect it from the outsid~ . 
In other words, their strength is some
what reduced by passing through tht' 
earth . 

"Why do you always choose the nighl 
hours for transmitting your radio signals? 
Because you find that signals will go 
much farther at this time, because they 
are not so much affected by the sun's 
electrical waves when it is on the other 
side. 

How the SUD Affects US 

HA VE you ever witnessed the effect 
of the northern lights at certain 

times of the year? Where these demon
strations take place, the conditions are 
not the same as they are here. Days 
and nights are six months long up there 
in the north. Sooner or later science 
may find that the present day theories 
are all wrong in regard to these phe
nomena. It may find that the. lack of 
the greater power of the sun's electrical 
waves has much to do with these dem
onstrations. 

"It is hardly possible that because 
the sun is missing from this region for 
such long intervals, the earth's charge 
is not held in check so faithfully during 
this time, and that this charge shows 
itself in the great bluish glow which 
fills the heavens at certain times of th e 
year. There are many other proofs 
of the existence of electrical waves com
ing from the sun, and do not think that 
it is necessary for you to find a way to 
utilizc them-they are doing their work 
just as surely as the light and heat waves 
are doing theirs. 

"Remember that millions of waves 
are coming to this earth from the sun , 
and it is hard indeed to find the dividing 
line between them. They are all mixed 
up so far as we can see. A common 
magnifying glass will pass light waves 
through it and when properly focused 
upon any combustible material , will so 
concentrate the waves to a small pot 
and produce enough heat to ignite the 
material, showing that near the dividing 
line in light and heat waves, they may 
be both . What other waves may be 
discovered in the future is hard to imagine, 
but rest assured we know very little 
about them at the present time." 

Billie listened closely to all the little 
han had to say. He seemed to be carried 
on into a new world , He began to fecI 
a cold perspiration coming over him, 
and looking over at the high frequency 
coil which his friend had so carefully 
explained to him, he observed that it 
was beginning to show the bluish glow 
of which the old man had spoken. Sud
c1enly there was a flash across the ter
minals and a deafening report broke 
in upon the conversation. 

(Tu rn (0 page .JO) 



R_\L>IO AGE.}"" OdoLl' I , 1'J15 fht' JI/Il f,tJ=ille of the 110llr 21 

An Organized 
Bureau 

of Standards 
Engaged in an 

Unusual Attempt 
to Solve Radio's 

Troublesome 
Enigma 

By S. R. WINTERS 

r rHE signals are being heard \\ i th 
such surprising clarity and In 
tensity that you marvel at th ~ 

achievements of radio . Then, wit an 
abruptness that is disconcerting, the 
signals weaken rapidly until they may 
become completely inaudible_ l\I ean
while, the voice of the speaker Or the 
musical strains )f the orchestra are Se em
Ingly chopped off and you suffer the 
exasperating experience of ha'ving the 
continuity of the radio program broken _ 

This strange phenomenon in rad io 
reception is described as fading or 
swinging of signals. \'arious theories 
ha\-e been advanced in attempts to 
explain this enigma but thus fa r it has 
defied a plausible explanation that would 
point to the source of the trouble. It is 
more baffling, and at times more annoy
ing, than static. Signals from some 
stations are thus peculiarly afflicted
notably, KDKA of East Pittsburgh
and, not unlike atmospheric disturbances, 
fading is more pronounced at ni~ht 
than during the day , 

The Radio Laboratory of the Bureau 
of Standards, in recognition of the 
ell.tent and undermining influence of this 
radio wave phenomenon, recently in
augurated the most comprehensive inves
tigation of its ki nd e\'er undertaken. 
These obsen'ations, under the direction 
of T. Parkinson, a government radio 
engineer, will extend over a period of 
many months and 'ha\-e enlisted the co
operative efforts of college and com
mercial laboratories, distribu ted o\'er a 
wide area of the United States. Quanti
tative and qualitative measurements and 
possibly directional observations of fad
ing will be made. 

Unusual experiments require uncom
mon mechanical equipment. This state
ment is especially applicable to the 
apparatus to be used in these fading 
observations, special equipment being 
designed for this purpose, The truth is, 
the method and apparatus for making 

War Against Radio Fading 

A bove IS a l'iew of the apparatus assembl~J by T P ark inson of th <! R adio Labora
tory of the B ureall of Standards In W'ashlngton , D . C, f or conducting tests relative to 

the " fading" of radio Signals. 

these measurements are so compl icated 
that the participants in the tests are 
necessarily limited to college and com
mercial laboratories. HO\"ever, thou
sands of radio fans and amateurs \\'ho 
are not properly equipped for under
taking these experiments \\" ill be in
trigued by the imposing mechanical an ' l 
electrical equipment employed. 

The apparatus asse mbled by T . I'ark
inson of the Hadio Laboratory of the 
Bureau of Standards is i11ustrated in 
the photograph and diagram reproduced 
with this article. The pretentious 
equipment and noye! arrangement are 
inviting enough to the experimenter. 
It is not conventional in appearance. 
For instance, a super-heterodyne radio 
receiving set is sho\\'n in the background 
of the picture and. despite customary 
practice. there is no loop or coil antenna 
available. Purposely. this type of energy 
collector is a .... oided because in making 
fad ing measurements directional effects 
are undesirable. A loop or coil antenna 
has pronou nced directional character
istics. If only a radio receiver with a 
loop antenna is a\'ailable, an open aerial 
may be coupled to the recei\' ing outfi t , 
the secondary coupling coil haying an 
inductance equiYalent to that of the coil 
antenna and is substituted therefor. 

THE type of recei .... ing set most 
generally used by observers," in 

dicates Mr. Parkinson, "is the super
heterodyne, which has apparently proved 
satisfactory. In one instance a neutro
dyne was used and a heterodyne oscillator 
",-as employed to produc~ an audio
frequen cy beat note with the recei\'ed 
carrier, the beat Current being measured 
at the output from the audio stages. 
One or two others have used tbe oscillat-

ing detector to produce the beat note 
and ha ye similarly measured the audio
frequency ou tput, One unfortunate 
feature of the latter arrangement is that 
relatively d istant ge nerating ('OSCillat
ing') receh'ers may also cause an audio
frequency beat note which is very 
effective in causing galvanometer deflec
tions. Such disturbances, though aud ible 
with the super-heterodyne, have much 
less influence on the galvanometer and 
very often cause no observable change 
whatever, 

" It is also feasible to use other types 
of radio-frequency amplifiers, pro .... iding 
the recorder galvanometer, with rectifier, 
is so connected as to measure the ampli
fied radio-frequency current. In no case , 
e."\cept that involving a definite audio
frequency beat note, should the output 
of the audio-frequency amplifiers be 
measured. Otherwise marked variations 
due to modulation will appear on th e 
record and make it impossible to dis
tinguish fad ing effects. Also, when the 
beat method is employed it will he 
necessary to keep the beat note at the 
same pitch if comparisons are to be 
dependable, as the amplificat ion may 
\'ary markedly with the frequency In 
audio-frequency transformers," 

The specia lly designed un it for observ
ing the pra nks of fad ing or s\n nglng 
signals is entitled "Type 289 F ading 
Recorder," and is obtainable from the 
reputable ma nufacturers. This outfit 
mcludes a sensitive gah·anometer. Two 
types of motors are available for drivi ng 
the clock-like mechanism of the recorder 
- an electric or a spring motor dri\'e. 
The former is a 60-cycle electrlca ll y
drh'en motor, power being obtained 
by connecting it to a 60-cycle alternating 
current lighting circuit. The spring 
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motor, some what 
bulky, requires 
winding every fi "e 
or six mi n u tes( 
This type of mot
ive force , however. 
has the two·fold 
advantage of mak
ing the observer 
independent for 
field work and of 
eliminating any 
interference t hat 
nl i g h t emanate 
from electrical 
deviccs. This 
recorder carries 
with it a kymo
g rap h dru m to 
move the record-
ing tape and a 
pen for writing 
down the observa-
tions. This gra-
phic record is ob-
tained by means 
of a hand.operated 
lever which follows 
the galvanometer 
detlections. 

" One or two ob-
servers have made 
their own record 
ing outfit," notes 
the Radio Labor
atory of the Bu
reau of Standards, 
"and some others 
have simply used 
a gal vallometcr 
alone and taken 
readings several 
times a minute, 

~"' Ocrr-C.TOft 
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amplifier or detec· 
tor tube. Since 
changes in crystal 
sensitivity, due 
probably to ~on· 
tact variations, 
sometimes produce 
records very simI' 
lar to fading 
curves, this meth· 
od is not altogeth . 
er dependable. 

"The method of 
halancing out the 
normal plate cur· 
rent of the detec· 
tor tube by means 
of a small current 
supplied by a sepa· 
rate battery and 
flowing through 
the galvanometer 
in the direction op-
posite to that of 
the ' B' batterv 
Current has bee~ 
tried and usually 
has proved Un· 
stable. The bal· 
ance is difficult to 
hoI dun d e r the 
best conditions 
and with many 
tubes is impos-
sible." 

"A more depend
able arr~ngement 
than either of 
these," indicates 
Mr. Parkinson in 
describing the 
method employed 
at the Radio Labo
ratory of the 
Bureau of 
Standards, "is the 
two-electrode elec-

plotting thes e 
afterward on co
ordinate paper . 
Very good records 
showing the major 
variations have 
been secured in 
this way. The 
continuous rec
ord , on the other 

The abave chari. prepared by tlte BI4reau of Standards, gives an indication of what 
will be done in the nation-wide drive to enlist radio fan s in the war againsl exasperat

ing radio s ignals. 

tron-tube rectifier. 
One of the secon
dary terminals of a 
radio· or interme· 
mediate·f requency 

hand, is easier for 
the observer and shows up the smaller 
fluctuations which may sometimes prove 
significant. A number of records made 
during the recent sunset fading tests, 
for instance, show a rapid periodic 
swing starting about fifteen minutes 
after the local sunsets at t he observing 
points and lasting approximately a half 
hour. Such effects may give a helpful 
clue and would appear only on the con· 
tinuous record . In this connection it 
should also be stated that the fading 
is sometimes so rapid that a slow-motion 
clock drum will result in a merging of 
several fluctuations into one hean' line 
on the record." . 

USE of a sensitive gal anometer, 
having a full-scale deflection of 14-

micro-amperes, is recommended, although 
some observers ha,'e succeeded in obtain
ing such amplification that currents as 
great as 160 micro-amperes Were secured. 
This achievement suggests the possi
bility of using a less sensitive recording 

instrument than t hat already specified. 
However, the gall'anometer employed 
in the fading recorder being described 
has a resistance of 2,000 ohms and a 
full-scale deflection of 10 micro-amperes. 
In all cases, it is recommended that a 
sensitive direct-current gah'anometer be 
employed with a rectifier in such a 
manner as to measure variations in 
the received carrier-wa,'e current. This 
Shaw reCorder, so called, moves the 
paper, upon which the obser\'ations are 
written, at a rate of fiye-eighths of an 
inch per min ute. 

" A nu mber of arrangements have been 
experimented with for rectifying the 
radio-frequency current to be measured," 
suggests Mr. Parkinson, who is con
ducting these fading observations for 
the Bureau of Standards. "The simplest 
of these," he explains, "is the crystal 
detector in series with the galvanometer 
and the secondary of a radio-frequenc y 
transformer, the primary of which is 
in the plate circuit of a radio-frequency 

transformer is con· 
nected to both 

plate and filament of the electron tube 
while the other terminal is connected 
through the recorder galvanometer to 
the negative filament. Although no 
'B' battery is used, there is a space 
current which may be balanced out by 
turning the galvanometer zero adjust· 
ment until the instrument, with no in · 
coming signals, reads zero. 

"The UV- 199 type of "acuum - tube 
is apparently most satisfactory, the space 
current to be balanced out being small 
and the sensitiveness being fully as 
great as that of a very good crystal de
tector when used in circuit with the same 
transformers and galvanometers. The 
UV-201A type of tube is also workable 
but the space current is so great that it 
becomes necessary to get at the interior . 
of the galvanometer to turn the zero 
control sufficiently. 

"It may also be balanced out by a 
small series voltage. By using an ex
tra intermediate-frequency transformer, 

(Turn to paee ) 
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EX'periments With Novel 
Antenna Systems 

Solving the A nten na Problem, for the 
Portable Radio Receit'er by the Use of 
Ingenio1./,sly,MaJe Outdoor Antennae 

By HARRY G. CARROLL 

THIS Summer's vast army of LOuri,;ts 
and vacationists equipped with all 
manner and forms of portable radio 

receiving sets has shown what an import
ant part radio will play in the fu t ure 
vacations and outings, and sOme atten
tion should be gh'en to problems usuall y 
encountered in the erect ion and opera
tion of this type of receiving set. 

No doubt , the readers of this a rticle 
themselves have had this question in 
their minds more than once, and it is 
not an easv matter for the layman to 
devise and ~rect a truly portahle antenna 
system that will give efficient results 
un(ier such varying conditions as are 
encountered on a Summer tour, or at 
the beach. 

The first and most difficult problem 
to confront the fan is a suitable support 
for an antenna, high enough above . the 
ground to reach out and bring in the 
OX stations. It has been found in 
heavily wooded sections that trees and 
green vegetation absorb a vast amount 
of the radiated signal energy and only 
the super power stations are able to 
pierce this barrier and give satisfactory 
results on the average receiver. To 
o vercome this difficulty either a 
super sensitive receiver is necessary 
or the antenna must be in such a 
position as to be above 
from this vegetation a s 
possible. 

Beach Aerials Rare 
r-rHE beach offers another 

de inasmuch as one se 
finds a support high enou 

obsta
Idom 

gh above 
antenna , it 

sted to offer 
the ground to erect an 
is usually too conge 
11l uch 1 n this line an yway, so some 

be resor ted to other means must 
unless one has a 
tive enough to 
with a loop 

$et that is sensi
operate efficiently 

antenna. This does 
tters much, since a 

nsus shows that the most 
popular portable recei,'er 

is of the regenerath'e t y pe, 
using three tubes. 

not help rna 
recent ce 

Considering that the a\'er
age tourist or camper 

usually employs a re
ceiving set which 
makes use of an 

How the bo,,·kits aerial i. connected to the 
uound. The gTound pipe, which connects to the 
..,t, is likewise conn~ted to the insulator which in 
turn i. attached to 100 to 200 feet of antenna wire. 
Tbe kite cord itself, indicated by "X" in the draw-' 
ing, should be able to stretch out 900 to 1,000 feet . 

open wire aerial, and not a loop an
tenna, the writer set out to de\'ise 
number of truly portable receiv 
set a ntenna systems, which wo 
satisfac toril v meet conditions 
fron t ing the out-of-door 
listener. 

a 
ing 
ul(1 

After considera ble ex 
tation and testing with 
forms of antennae dur 
course of a four weeks' 
peri mental trip in 
\\'00d5, the writer 

perimen
different 

the concl usion th 
three general ty 
which are well 
when out on a 
trip with the 
the equipm 

ing the 
radio ex 

the K 0 r t h 
has come to 

at the r e are 
pes of antennae 

wor t h try i n g 
touring or \'acation 

portable as part of 
ent. 

The fir 
be desc 
horizo 
doubt 

st type of antenna to 
ribed is the single wire 

ntal aerial, which is un
edly the simplest and most 

monly used today , bot h at 
me and in the field . This type 

particularly adaptable in t he 
tourist camp and in the woods. 

It consists chiefly of a single wire, 
either flexihle or solid, 100 to 125 

feet in length, hoth ends being in-
sulated bv means of strain insulators, 

glass porcelain pyrex, etc. Height 
should be the chief object in the erection 
of an antenna of this type, as it will 
be readily seen that the farther a way 
the antenna wires are located from 
surrounding objects, the less will be 
the shielding which they affect. 

Although it is generally concede(1 
that the higher antennae pick up or 
a hsorb more stray atmospherics or 
static energy than do the lower ones, 
they are undoubtedly the only ones 
which will induce sufficient amount of 
"olta ge (E:.vIF) in the receiver to enahle 
the distant stations to be heard. 

Where broadcasting stations are within 
a reasonable distance of the receiver, 
naturally one should make use of a 
lower an tenna, as le ss static will be 
picked up and the qualit y of the pro
grams will be better. On the other 
hand, however, where long distance 
stations are desired, the higher antenna 
is the only solution and the effect which 
static and atmospheric disturbances ha\'e 
on the received programs of course is 
a necessary ed!. 

Using Tree Supports 

AN antenna of this ki~d can be readil,Y 
erected at a tOUrist camp, as It 

has been found that there nearly always 

The JIagazine of the HOllr 23 

I Th~ bo,,·kit~ aerial is a moat; efficient means or 
erecting . an Impromptu antenna. Mr. Carroll', 
'ezperiments with various antennae. during the pa,t 
~Summer, record~d in this article, should prove of 
immense value to portable radio fan'. 

e xists a numher of suitahle supports 
to which it can be fastened. While in 
the woods trees are most frequently 
made usc of as supports for the aeria l 
wire and this practice will pro\'e satis
factory if a clearing is picked out and 
the antenna strung between two high 
trees . The antenna should be supported 
from the \ 'ery top and this can he easily 
accolllplished wi t hout any cl imbing by 
securely fas tening a stone or other 
object of weight to a stou t cord and 
throwing it directly oyer the top and 
center of the t ree . The weighted end 
of the coni will come down, thus allow
ing the aerial wire to be pulled up hy 
fas tening it to the other en '\ of the cord . 
Care should be taken not to pull the 
wire up too far, so as to bring it in con
t~ct with any branches. The same 
procedure can be followed in eleyating 
the other end of the aerial wire . :\ 
lead-in can be fastened to the center 
or at the end of the horizontal portion 
of the wire . Only a very slight amount 
of slack is necessary in the flat or hori 
zontal portion of the antenna in allowing 
for swaying of trees to and fro in a 
breeze. In fact, in several instance3 
no slack was allowed at all; even in a 
heavy wind the antenna remained well 
supported and no breakage occurred, 
It was noted that the lighter b ranches 
at the top yielded sufficiently to pre
vent anv breakage I)f the aeria l wire 
or supp;'rt cord. 

.\ good ground is equally as important 
as a good antenna and under ordinary 
con,litions an Iron pipe or roct preferably 
gah'anize(\, or copper coate;], frol1l 
four to fi\ e feet driven in the ground 
about four-fifths of its length, will 
s:lffice. The ground leafl running to 
the set is wrapped around the pipe in 
such a manner as to atTord a good 
electrical connection . 

I t is ad visable to drive the ground 
rod in a low or moist spot if possible. 
I n the e, 'ent that t he ground rod doe~ 
not gi \'e satisfactory resul ts, it may 
be necessary to try a counterpoise. 
I t is sOllletimes the ca se that a good 
ground cannot be established in this 
manner due to geographic conditions, 
as it has been found that large areas 
of earth have been either totally or 
partially insulated from the lower ea rth 
by stratas of rock. 
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CJ.The Fundamental Reason Why 

MORE and BIGGER 
Technical Dill iculties 
in Building Super Power 
Stations are Enormous; 
Some 01 the Satisl actory 
Results Expected Soon 

T HE ultimate object which we hope 
to obtain by super-power broad
casting is, of course, an appreciable 

impro\'ement in the service to broadcast 
listeners. To what extent superpower 
alone can accomplish this result has not 
been definitely determined. While some 
phenomena in radio transmission are 
unquestionably a function of the power 
of the transmitter, other characteristics 
arc a function of the frequency and the 
relative location of the transmitting 
and receiving stations. 

Realizing the limitations of the prescnt 
broadcast service, and appreciating the 
\'ast amount of work that remains to be 
accomplished, the General Electric Com
pany has established what is undoubtedly 
the largest and most powerful broad
casting transmitting laboratory in the 
world devoted to development work. 

This laboratory is designed to permit 
a thorough study of radio transmission 
in general, and broadcast transmission 
in particular. It provides equipment 
for obtaining the transmission char
acteristics of wavelengths hetween 5 
meters and 3000 meters, at powers up 
to 100 kw. In addition, there ha\-e 
been provided sufficien t antenna struc
tures so that the best type of antennas 
or radiators can be determined for the 
various wavelengt hs. 

A Mammoth Enterprise 

T HE laboratory occupies 54 acres of 
of land, and consists of 13 buildings, 

three towers 300 feet high, one tower 150 
feet high and a number of smaller towers 
ranging from 60 to 100 feet in height. 
From and between the towers is arranged 
a net work of a ntennas with which it is 
hoped to secure fundamental data on 
the most efficient antenna for a gi .... en 
wavelen gth and power. 

To return to the subject of what 
8uper-power can do for broadcast 
reception: First. it is obvious that 
increased power a t the transmi tter 
wlll provide increased energy at the 
receiving station. thus raising the 
level of the signal above that of the 
noise. This should, to some extent, 
tend to decrease the effect of static 
and other disturbances; second, it 
may appreciably decrease the extent 
to which fading interferes with re
ception; third, it may increase the 

Super~Stations 

are COMING! 
range of the transmit ter so that 
programs can be satisfactorily re
ceived over a greater area, and hence 
provide better service both day and 
night, 

At the present time, when the word, 
"super-power" is applied to so many 
projects, it is perhaps difficult for the 
broadcast listener to fully appreciate the 
technical difficulties that must be over
come in building a transmitter of this 
size. Some idea of the problem may be 
gained frolll the fact that such a trans
mitter must be capable of rccei,-ing an 
extremely small alnount of sound energy, 
converting it to electrical energy, and 
amplifying it fifty thousand million 
times without distortion. 

Some apprehension has been felt, and 
suitably so, by the Department of Com
merce, as to the use of appreciably higher 
power for broadcasting, believing that 
it might result in the program of a super
station crowding out the programs of 
the lower power stations, particularly 
in the vicinty of the station itself. 

For this reason, the super-power sta
tion of the General Electric is located 
several miles from the city of Schenec
tady, so that the intense field, in its 
immediate vicinit \' , will not interfere 
with the reception of other programs 
by the inhabitants of Schenectady, 

I t is also for this reason that the 
present series of tests are 'being carried 
on at rather unseasonable hours, si nee 
the license for the station is an experi
mental one, and does not permit broad
casting during the normal broadcasting 
hours. The Company is in this way 
co-operating with the Department of 
Commerce in an effort to ge t exact data 
on super-power broadcasting before it 
is carried on during the earlier hours. 

The reports recei\'ed up to the present 
time from nearby as well as distant 
points, indicate that no interference is 
being ca used by the use of super-po\\·er. 
In fact, many reports have commented 
on the extreme sharpness of the trans
mission. 

It should be remembered that the 
current in the receiving antenna is not 
directly proportional to the power of 
the transmitter, but is proportional to 
the amperes in the transmitting antenna, 
so that the power of the transmitter 
must be increased four times to double 

the current in the recelvlOg alltelll~a or 
loop. This fact is mentioned for the 
benefit of those who might otherwise 
expect a signal strength greater than 
the fads warrant. 

I t is hoped and fully expected that 
the tests and development work now 
being carried on will carry radio an 
appreciable step forward in overcoming 
those things which are undesirable in 
present day broadcasting. No one 
doubts but that these problems will 
eventually be solved to the entire satis
faction of the broadcast listener. 

A Systematic Research 

A RADIO development laboratory for 
research on wavelengths from 5 

meters to 3,000 meters with power from 
5 wat ts to 100 kilowatts, has been con
structed on a 54 acre plot, two mnes 
southwest of Schenectady, by the Gen
eral Electric Company. 

This work of radio development is 
undertaken for the purpose of making a 
systematic st udy of transmission phe.
nomenon. Because of meager data, 
there is one group of scientists advocat
ing super-power as the remedy for exist
ing broadcasting defects; another, low 
power short wave transmission to ac
complish the same results; another 
medium power, long wave transmission 
and many different types of antenna 
systems are recommended, including 
the reflector, vertical, horizontal and 
angular. 

On the plot near Schenectady are one 
brick building, 60xl00 feet, and four 
smaller frame buildings in which are 
housed transmitters. There are three 
steel towers each 300 feet high arranged 
in the form of a triangle. This arrange
ment permits the construction of many 
different types of antennae. A fourth 
steel tower 150 feet high is used for 
smaller antenna structures. Three 80 
foot wood masts support the anten'na 
now being used for the 109 meter trans
mitter. 

The largest building houses the power 
equipment, high voltage rectifiers and 
amplifying and modulating equipment 
for the stations. There are three recti
fiers each having a capacity of 150 kw. 
at 15,000 volts. These rectifiers convert 
the alternating current supplied to the 

(Turn to pate S7) 
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At Last Sally Is Found! 

After years of tireless search. we've solved the question of what's become 
of Sallyl Word comes from California Radio Stations that "Sally Bell ," 
shown above in an exceedingly piquant pose, is capturing the hearts of the 
broadcast listeners by her eccentric programs with her trusty "uke." She 
appears most consistently at the Hollywood and Los Angeles stations. 

' Photo by Wit,.' ) 
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What the if! 
Broadcasters . 

Radio Puts Army, Navy and 
Marine Bands on Map 

WASHINGTON, D. C.- For years 
the crack musical organization of the 

country has been the U. S. ~lanne Band, 
which began as a fife-and-drum corps in 
1798 and came into fame with Sousa as 
its leader. 1\lore latterly it has been ably 
directed by Capt. William H. Santel
llIann. The l\-larine Band has led more 
historic military reviews and inaugu ral 
parades than any other bano in the 
United States. This red-coated organiza
t ion has formed a picturesque background 
for :;ocial func tions at the White House. 

Sharing honors with the 1larille Band 
during the past few years have hee n the 
Army Band, sponsored by General Per
shing, an? the Navy Band. When Ge.ner
al PershIng, as head of the Amencan 
Expeditionary force, returneo from 

urope at the conclusion of the war, 
after hearing the fa mous Garde Republi
caine Band of France and the Brigade of 
Guards Band of the British Army, he 
set about having a band organized from 
army bands in this country that would 
equal these famous organizations. 

However, until radio came in, there 
was a tremendous handicap in \Vashing
ton, their" home, with regard to the 
1\1 arine, and Army and :\a vy bands. It \\'as 
because they were 
so seldom heard. 

True, during the 
Summer months 
there were con
certson the Whi te 
House lawn, t he 
Capitol, and other 
places. Again there 
Wl're COllcens in 
t he ~Iarine Bar
racks, so remotel y 
located as to he 
difficult to fin d ano 
in an ancient band 
stand in Potomac 
Park, a mile from 
a car line and a l
most inaccessible 
to the visitor. 

Doing 

D 
If pEEd:t:;~~r!~:~I~~I~ ::i'O' 

o of RADIO AGE, delivered an ad-

The au.,uive lou alm'e b.<1o'!JI$. 10 Prank. S. Lm., 
regular announcer al KFR V, B",loW, Okla. fie is a 
greal /a''O''le among Ihe /anos In /he "'1 iddle If'esl, 
chiefly !J"cawe his prime ,har"cteri,tic in announcing 

i.--brer;ily. /IIor" po"",r 10 him! 

WBBM Starting Program 
For Kiddies 

STARTI;\G daily at 5:30 p. Ill., 

Chicago Daylight Saving Tillie , 
\\' BB~I is running a daily program for 
the kiddies from their Broadmoor Hotel 
Studio. 

It is in the form of a club meeting, 
run by Joy-Digger, Tiny Dave, Uncle 
Charlie, and various other performers. 
The club is known as the Joy-Digger 
Cl1lb of \\,BBM, ano the motto is: "Dig 
a little joy out of everything every day; 
it's there if you only dig deep enough. " 

The programs of the club will consist 
of songs, stories and instrumental num
bers, many of them put on by the kiddies 
themselyes. One program a week "'ill 
be taken over by the various members of 
the noy Scout Troops of Rogers Park. 

dress to the radio public through the 
microphone of WLS, the Sears-Roebuck 
station, from its Hotel Sherman studio 
in Chicago, recently. E.'(cerpts from his 
talk are as follows: 

"Sewral years ago, when radio broad 
casting was in the infancy of its develop
ment I made a talk about the ne,,' 
art from this same room. After the 
luncheon was over a good Rotarian 
brother came to me and said: 

" 'Do you really believe, Smith, that 
this radio fad is going to be permanent?' 

" I told him that in my opinion radio 
would grow to be a social and economic 
factor far more important than he or I 
could at that time imagine. If that 
good brother is present today I want 
to call his attention to the fact that radio 
is now ahout the most continuously per
manent thing we have around the house, 
with the possible exception of the tax col
lector. \Ve get the setting up exercises in 
the early morning to keep us thin. Later 
the cooking lessons tell us how to eat and 
wax fat. The forenoon brings us the mar
kets and household hints. Noon brings 
the organ recitals and other features. In 

the afternoon are 
the concerts and 
general programs. 

Radio, however, 
has changed it all. 
The t h re e grea t 
service organiza
tions are now reg
ularly hearo on 
the air and by the 
hundreds or-thou
sands of citizens 
throughout t he 

No, this is nat a scene along the European Rit'i era; it is just a t·iew of the coast-line 
which will soon be the home of KT NT, about to go on the air at M uscati ne, Iowa. KT NT 
is said to be one of the most beautifully located stations in America. hs towers, location 
of which is indicated by the arrow in the picture, will tower 150 feet aboue the MississiPPi, 

At twilight the 
bedtime stories 
and luJlabyes and 
from then on there 
is jazz until such 
hours as all honest 
people should be 
abed, Wake up in 
the middle of the 
night if you choose 
and tune in on 536 
meters and you 
can hearthe World 
Crier telling a bout 
the la test develop
ments in the Mor
oroccan situation. 
I'll say radio is 
permanent! It is 
so permanent that 
it makes a noise on 
our so-called silenl 
~10nday nights. 
But when one of us 
tunes in another 
tunesoutandthere 
is always so m e
one listening." country . with a view of 50 miles in all directions . 
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Now we 
Have

"The 

BELASCO 
of 

Radio" 

The Girl Behind the Scenes at Station WTAM 

H
O~ORS just naturally gravitate 

toward the deserving and that is 
why Miss Ruth King, of Cleve· 

land, Ohio, is claiming the attention and 
admiration of broadcasting stations and 
broadcast listeners alike , and has been 
called "The Belasco of Radio." Those 
famous "Kite Cap" programs that are 
broadcast on the first Saturday of each 
month from WTA::\I; the luncheon 
concerts that are on the aIr from this 
station every day except Sunday; the 
\Vednesday e\-ening dinner hour of music 
-all the details of these entertaining 
programs are arranged by the little lady 
in the accompanying photograph_ And 
now she has been called upon to serve 
on the Program Committee of Cleveland's 
first annual radio exposition which is to 
be held in the public auditorium from 
November 7th to the 15th of this year. 

The holder of many medals for tennis 
championship, editress of a society paper 
devoted to country club affairs, an 
accomplished musician and composer, 
Ruth King has crowded a host of success· 
ful efforts into a few short years of public 

By P. A. PRICE 

life. Howe\-er, it \\-ould seem that the 
young lady was destined to be a Program 
Director for , when the Cleveland Plain 
Dealer opened its studio for Stati on 
\\'TA}1 it was ;\liss King who was called 
upon to arrange the programs broadcast 
from that remote control equipment. 
Then the Plain Dealer, with other Cleve
land newspapers, gave up assoCIation 
with the radIO stations and th .. Euclid 
Music Company took up the good work 
and placed ~Jiss King in charge as Pro
gram D irector of their station that is 
operated by remote control from \VT.\:\1. 
It was a choice well made, for the young 
lady's programs were a success from the 
first. 

\Ve who listen in have small idea of 
the effort invol\-ed in arranging for a 
daily program or for such special feature 
programs as are offered by the "~ite 
Caps." If ;\Iiss King's expression is 
just a trifle pensive it may be due to a 
natural worry as to whether some par-

ticlllariv desired art ist will appear on 
schedule time. Artists are pro,-erbially 
tempermental and this applies to their 
punct uali t y as well as their dlsposi tions. 
Once upon a time this d id happen in 
the studio and Miss K ing, in looking 
abou t for the neJ\.t artist to appear, 
found herself deserted and alone. The 
SItuation was tragic, but instead of losing 
her head MISS King used it and calmly 
announced that the next n umber would 
he a piano solo by "Miss Betty Parker" 
and then as calmly seated herself at the 
piano and provided the solo herself _ 
Since then II liss Betty Parker" has 
played several accompaniments, thus 
proving that a dual personality is ,"ery 
handy to have in a broadcasting studio_ 

Ruth King is building a big future for 
herself by developing her administrath-e 
ability_ \\"ith youth, energy, ambition 
and ability to dra\\ n upon , Ruth King 
\~ill go far in the field of radio broad
casting and with her will go the best 
wishes of a legion of broadcast listeners 
who look to her for their entertainment 
and have yet to be disappointed. 
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"The Radio Boy W onder'1 

of 
Hollywood 

How a Mere Youngster Started 
a Radio Station in America's 
Most Interesting City, Which 
Is Destined to be America's 
Most Interesting Contribution 

to the Radio Art 

By C. CLYDE COOK 
"The Town Crier 0/ the Day" at K N X . " Th e Voice 0/ Hollywood." with 
Li ttle Jean. 5-year-old mute girl who is learn ing to talk and hear by radio. 

SITUATED in the "Heart of Holly
wood," Station KXX, the Los 
Angeles Express, is generally con

ceded to be one of the most popular sta
tions on the entire Pacific Coast, because 
of the clarity of reception. superior tone 
and the high standard of programs that 
bring within their scope the interests of 
all radio listeners-in . 

"So This Is Holly wood!" can certai nly 
he applied to Station KX X. for this 
station has the distinction of broadcast
ing more screen talent, perhaps, than 
any other station in America . 

Because of its con venien t location 
to the homes of many of the world 's 
most famous artists, musIcians and 
people of national and international 
fame, who naturally accept Kl'\X as 
their "home station ," they are irresist 
ibly attracted to the KNX microphone 
by the quality standards of broadcasting 
maintained there. And, though the 
station will be only a year old in October, 
Kl'\ X already has a greater followin g 
of radio fans than stations many years 
its senior. 

And who was responsible for this great 
station? An admirably gracious young 
man of about thirty years was instantly 
pointed out as the founder of this unique 
institution . But, try as we might, we 
could not get Gu y C. Earle, nephew of 
Mr. E. T . Earle (for mer owner of the 
L. A. Express) , to divulge an y informa
tion concern ing his own participation 
in K l'\ X. From other sources we learned 
that Guy C. Earle attended the common 
schools in Oakland, and , after graduat
ing from the University of California, he 

took a postgraduate course in Columbia. 
Recently Guy C. Earle took over the 

management of the Los Angeles Express, 
but the stat ion K l" X will ever remain 
his chief concern, for the re is something 
so human and \ 'ita l about this young 
newspaper magnate tha t he derives more 
joy from broadcast ing cheer-inspiring 
programs on the ai r t ha n from hoarding 
up more of th is world 's goods. 

A Real Mira cle o fE of t he most trenchant reasons 
why 1\lr. Earle derives great pleasure 

from th is stat ion is because a modern 
miracle is being wrought at K X X, doing 
what the scienc~ of medicine and surgery 
could not do--gi \'e hearing and speech 
to a little girl, born deaf and du mb. ;\lr . 
E. J. Albright . Town Crier of the Day 
Watch, detailed the miraculous cure 
being perfected by means of the radio. 

"When th is li ttle g irl, Jean Marie l\I ac
Williams , first placed the head phones 
on her ears she caught the sounds, and 
began to give audible proof of it in trying 
to repeat some of the major chords .of 
sound , with their variations. Taking 
her to an eminent physician they learned 
that Jean :\[arie possessed a very un
common sense. 'bone conduction ;' i. e., 
the bone picks up tone and it registers 
by vibrating against the aud itory nerve . 

"Later her parents brought little Jean 
l\ larie to the K :-; X st ation and finally I 
evolved a plan by wh ich I believe Jean 
;\larie will succeed in overcoming her 
han dicap . I proceed to ask her very simple 
questions and she has progressed so well 
that she usually answers correctly, and [ 

encourage her in every way possible. " 
It was too apparent that this announcer 

was gifted with a magnanimous heart . 
The demonstration with this once deaf 
and dumb little girl was astounding, and 
yet it only proves what marvelous things 
can be accomplished by rad io. This 
much the "Radio PhilOSOpher," C. 
Allison Phelps. now the Town Crier of 
the ~ight Watch, conceded with his 
infectious smile. The "Radio Phil
osopher" has a magnanimous heart. 
a lso , a nd his phi losophy of life is abso
lutely an inspiration to all who hear his 
lectures over the radio . When he lost 
his de\'oted mother fi ve years ago he 
felt for a time that life was not worth 
living, but finall y he worked out a philos
ophy which has brought many a radio 
convert out of the "dumps" just as it 
did Phelps. 

The "Radio Philosopher" has become 
so in demand, since his lectures delivered 
oyer KHJ, the Los Angeles Times, that 
station Kl'\X SUddenly annexed him 
to their present talented staff, of which 
Carrie Preston Rittmeister, most able 
accompanist and program manager, is 
one of the foremost members. I\lrs. 
Rittmeister also came from station KHJ. 
where she had served in the same capac
ity and observed Queen Titania deliver 
her initial program with her father, the 
Sandman. 

l"o program arranger ever guarded 
the standards of their programs more 
zealously than does ~lrs. Rittmeister . 
This can be easily attested by the thou
sands of radio fans throughout the United 
States, who are so fortunate as to be 
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.lule lO tUIl t! 11I 011 her incOlllpJ.ralile 
programs_ And here is a sample of the 
pleasing variety of her mimitaLle pro
grams: 7:30 a_ m. KNX mo~ning g):m, 
directed by J. C. Casey, phYSIOtherapIst. 
8 a . m., inspirational talk ami morning 
prayer; 9 a . m., time signals from Wash
ington; 10 a. m., Town Crier of the Day's 
morning message; 10:30 a. m., Kate 
Brew Vaughan, director of household 
economics department of Evening Ex
press, gives lecture; 11 a. m., nature talk ; 
12 m. to 1 p. m., Wurlitzer organ recital; 
3 p. m. , talk by Chef de Cuisine ; 4 p . m., 
Metro-Goldwyn-Mayer Studio program. 
S p. m. , market reports; 5 :30 p. m. to 
6:15 p. m. , sport talk by Sid Ziff, sporting 
editor of Express; 5 :55 p. m., the Town 
Tattler ; 6:15 Alder Travelogue; 6:30 
p. m. to 7 p. m.,Atwater Kent orchestra , 
7 p . m. to 7 :30 p. m., Ambassador Hotel 
concert orchestra; 7 :30 to 8 p. m., talk 
on the Movies by :-.rorma Talmadge; 
8 to 9 p. m., Venice of America band ; 
Town Crier of the :-.right Watch , 9 to 10 
p. m. , Abe Lyman's Cocoanut GrovC 
orchestra; 10 to 11 p. m., Hollywood 
night , with celebrated stars bein g- intro
duced ; Town Crier of the :-.right Watch. 

And thus concludes an all-day program 
of greatly diversified entertainmcnt, in 
struction, inspiratiQn, etc., the equal of 
which is hard to find on any other broad
cast program. Another reason for the 
unusual quality of the KNX programs 
is the famed string orchestra of Calmon 
Luboviski, who was born in Chicago 
of Russian parentage, and .later became 
the one and only pupil of the interna
tionally famous violinist, Ference de 
Vecsey. After eight years of intensive 
study under this master's guidance 
Luboviski returned to America, en
trusted with the master's secrets of tone 
and technique, where he electrified large 
audiences in the largest symphony or
chestras of the U mted States. 

A Tireless Worker 

SI:-.rCE last September Lubovis ki has 
filled two hundred concert engage

ments, and this tireless genius is now 
broadcasting exclusively over the KN X 
broadcast station in conjunction with 
the world-famed Luboviski trio, consist
ing of I\Iischa Gegna, cello soloist, Joseph 
Vecsei, pianist soloist, and Calmon 
Luboviski , violin soloist. And Lubo
viski's Russian string quartette needs 
no introduction to rad io fans throughout 
the United States, as they have broad
cast from several hundred stations in 
the few short years of their existence. 

Another shining star in KNX's con
stellation of radioland's luminous firma
·ment is Raqucl :-.rieto, coloratura soprano, 
one of the most marvelous voices heard 
in radioland, and discovered by station 
K:-.rX. She has been acclaimed by her 
most discriminating listeners as a future 
Galli Curci , and in view of the fact that 
Miss Nieto is but twenty years of age 
this is quite commendable. Hailing 
from Mexico City, this titian-haired, 
blue-eyed Spanish artist has a great 
future in store for her. 

When Norma Talmadge appears in 
the KNX studio in the ncar future and 
broadcasts the marvels of the moving 

M iss Margueri te R ickard, lyr ic soprano 0/ 
KNX , and exceedingly easy to look at 
M iss R ick ard's brother, V ernon R ickard, is 
announcer at W'GN, Chicago, so it must 

run in the family . 

picture, and portrays her extensi\'e work 
in the cinema drama, radio fans through
out the United States will again expcri 
ence one of the man y mnovations which 
has made KNX the peer of all stations 
which specialize in studio talent. Miss 
Talmadge has a clear, bell-like voice, 
and the enthusiasm with which she 

Guy C. Earle, Jr ., the "Boy \\'onder of 
Hollywood" who is manager and owner of 
KNX, the Los Angeles Express Station. 
It is due to his efforts that KNX has become 
one of the most widely known radiocasts in 

the country. 

t:lllers into these broadcasting progr,lIl1s 
IS actually an inspiration to those who 
are fortunate enough 'to hear her. 

Miss June Pursell, heralded as the 
K t\ X Radio Girl, and who has now gone 
on the Orpheum Circuit of Vaudeville 
to entertain vast audiences with her 
resonant voice, possesses such a deep, 
masculine voice that she has often been 
mistaken for a male broadcaster. How
ever, thiS only goes to prove that Mrs 
Rittmcister is ever vigilant to gather 
into the fold of KNX station a galaxy 
of stars which will give the thousands 
of radioland listeners-in the greatest 
possible variety of talent, coupled with 
the best obtainable degree of high stan 
dard of quality. 

KN X is on the air more hours, perha p~, 
than any other station in the U nited 
States, since they start the day off with 
gym instruction at 7 :30 in the morning, 
and hundreds of letters pouring into the 
studio da ily, attest the value this physical 
exercise has been to many converts of 
radioland. And few stations Can com 
pare with K:-.rX for variety of program. 
So if you want a real air-fest, every hour 
of the day, just tune in on station KNX, 
the Los Angeles Express, Hollywood, 
Ca iifornia . 

Radio Problems Explained at 
Convention 

CHICAGO, ILL.-Radio interference , 
the development and usc of the radio 

vacuum tube and design of radio re
ceivers were subjects touched upon at 
the sessions of the Third :-.rational Con
\'ention of the American Radio Relay 
League at the Edgewater Beach Hotel in 
this city. Outstanding figures in each of 
three divisions of radio science presented 
papers for the information of the several 
hundred transmitting radio amateurs 
attending the gathering. 

Professor W. J. Williams of Rensselaer 
Polytechnic Institute and director of 
radio broadcasting station WHAZ of 
Troy', N. Y., covered the information now 
available about the various types of 
radio Interference. He told of his ex
periences with power, telephone and 
telegraph companies in attempting to 
run down radio interference . He touched 
upon the influence of the vast number of 
power lines in the country, pointed out 
some of the difficulties experienced with 
electrical appliances and vehicles, such 
as trolley cars and electric railroads. 

A detailed explanation showed that all 
of these sources were contributing some
thmg to the vast total of interference 
Prof. Williams ' paper was based upon 
perhaps the most exhaustive research 
made on the subject. Working with the 
various other users of electrical energy, 
he has come into contact with practically 
every known cause of interference. 

J. C. Warner, in charge of small tube 
development at the General Electric 
Company Research Laboratory, drew 
upon his store of experience gathered in 
the years during which vacuum tubes 
have made such tremendous strides. 
He announced the completion of work 
tending toward a standardization of tube 
bases and sockets, a matter that has in 
the past made necessary structural alter
ation to meet many desired changes. 

The demand for a dry battery tube 
that will supply sufficient undiBtorted 
audio frequency to operate a large loud 
speaker has been met, Mr. Warner said. 
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How 
Super,S tation 
KYW Achieves 

TII~ upp" pltoto shows K }" W' . slOtlOn along 
tl.e east wall. looking south , To th< right are 
seCn the control boJard, moJulalOr panel. oscillator 
panel and tuning pone/' In the circle is Walt" 
C, evans, ,hie! <'ngjne~r o/tl.< "'''' K }'\\? 

Quality, 
Reliability, 

and POWER 
KDKA'S SISTER STATION OPENS ON CONQRESS HOTEL, CHICACjO 

T HE principal cOlI siueratiolis strt\'cn 
for in the design and installation 
of the new \\'estinghouse Station 

KYW 011 the roof of the Congress Hotel 
were perfection of quality, reliabilit , 
and reserve power. The resources and 
best engineering skill of a great company 
ha ve gone into the new equipment in 
order that the vocal solo or complex 
orchestration may be turneu over to a 
discriminating public, identical with the 
original sound. 

Years of experience in the design of 
electrical apparatus is apparent in the 
well arranged panels, the easily accessible 
units with everything in duplicate so 
that program interruptions due to elec
trical causes may be reduced to 3n abso
lute minimum. 

Considerable more power is prod dell 
for than will ever, in all probability, be 
needed for ordinary broadcasting. This 
is a desirable feature , for it is a better 
operating proposition to run a' large 
piece of electrical equipment at a frac
tion of its ca pacity than to overload a 
small installation. This will lea ve a 
large margin of reser ve power in case of 
na tional emergencies, paralysis of tele
graph and telephone lines or similar 
contingencies. 

To get a good working idea of this 
Leviathan of the radio field, we will 
begin with the primary source of power 
and follow it through to the antenna . 

Current at 4400 volts is obtained from 

By Walter C. Evans 

the local public sen'ice company o\'er 
two separa te transmission lines from 
different generating stations. This gi \'es 
100% insurance against power line 
interruptions. A 100 kilowatt trans
fonner sub-station has been built 
in the basement of the hotel where the 
transmission lines are stepped down to 
220 volts and carried through large 
ca pacity cables to the radio station on 
the roof. These are connected with a 
power d istribution boa rd or feeder 
panel through which all of the different 
pieces of apparatus dra\\' their source 
of power. This panel also carries suit
able cut-outs to open the circuits and 
shuts off the current should accidents 
occur to the different machines. 

Next in line is the contactor panel, 
which does the thinking for the set 
(and, if necessary, for the operator) . 
It is so arranged that the operator need 
only press one small push button and 
in slightly over 10 seconds the whole 
station gets under way. The push button 
first energizes the water pump which 
forces a stream of cold water through 
the jackets of the tubes. When the 
"'ater pressure comes up to a pre-deter
mined value, it allows the next contactor 
to operate which starts up the filament 
motor generator units. As the genera-

tors reach their full voltage, relays in the 
filament lines make contact , the ne"t 
circuit breaker does its bit and the 60 
cycle rectifier for the grid bias and 
another small rectifier for the plates 
of the fift y watt amplifier tubes add their 
energy to the circuit. If everything to 
this point has taken place to the satis
faction of the control panel, it allows 
the large contactor to close and current 
is furnished to the bank of 22,000 volt 
transformers outside the station room. 
Should anything be amiss while this 
procedure is going on, the contactor 
will remove the offending apparatus from 
the circuit and start over again. 

The Big Transformers 

T HE four 10 kilowatt , 22,000 \'olt 
transformers outside the station are 

connected with the two transformers in 
parallel on each phase a nd the outpll t. 
is connected to four water-cooled kene
tron rectifier tubes, which give full 
wave rectification on two phases with a 
resulting pure direct current at voltages 
up to 10,000. The out-put of the rec
tifiers pass through a bank of high voltage 
choke coils and condensers which smooth 
out the direct current until it is free 
from the slightest traces of ripple or hum. 

This current is fed to the four water
cooled modulater tubes and to two water 
cooled oscillators. The oscillators work 
directly into a "tank" circuit whic/> 

(Turn to [)afe 6Z) 
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They Never Run 
Out of Ideas in 
This Radio Game 

TheFIRST 
CHILD 

Announcer 

Between Announcing and 
Acting for the So' 

Called Ci nema 
This Kid is 

Very Busy! 

I T SEEMS as if there's something 
new under the sun every day in this 
interesting radio game. The latest 

thing-and it certainly is deserving of 
Inention-is the advent of a young movie 
star into the ranks of dyed-in-the-wool, 
prof essional an noun cers. 

Heretofore most of the country's famed 
announcers have impressed us with their 
maturity and staid indifference; VIZ., 

J. Andrew White, Graham l\lacilramee, 
and others. But what does young Dicky 
Brandon's press agent do but put some 
cute knickers on his youthful form and 
made him ' the most famous of all an-
1I0uncers-overn igh t! 

You see, it's this way. Dicky is a 
movie actor by trade. He lives in 
Hollywood, Los Angeles and New York 
at specified periods of the year, and 
though he's but six years of age, he 
knows his stuff and is looking co,·ctously 
at the Juvenile Movie Crown now held 
by Jackie Coogan, the original Kid. 
And it's safe to say that Dicky is at 
least second to Jackie. 

"First in Something" 

NOT to be outoone by holding a 
second place, however, Dicky de

cided to be first in something-and 
after a couple of visits to radio studios 
on the Pacific coast, he decided his forte 
lay in that direction. Dicky is par
ticularly adept at elocution, singing, and 

By MARY JANE 
LAWRENCE 

)'ou may nul believe it. but "Dicky" Brandon, sJwum abu\'e in a 
\'V'itzel photo. is a coming movie star-second only to. the /amou.~ 
Jackie-and he has Jackie beaten in that he's the only pro/essional 
radio annOWlCer among the kiddies-that we know 0/. anyway. 

\'(/e're open to di.'lputes. however. 

plain kidJi",h nonsell~e. ,,0 he had no 
trou ble in getting booked for programs 
with the best of them. 

That was four months ago, and today 
Dicky spends most of his time announcing 
via radio and the rest of his time--really 
his "spare·time," playing juvenile leads 
for several movie companies out where 
the oranges grow, and where it never 
rains except on unusual days. 

How did it come about? Well. 
dearie, Dicky just homed h is way in to 
the announcing game, to use a plebeian 
expression. And once he got into it, 
he . found it well nigh impossible to 5et 
out. He had a habit of stopping in the 
middle of his programs when he was 
first beginning, and carrying on an infor
nlal chat with his potential listeners , 

A Modest Youth 

OF COURSE, such a procedure made 
a "hit," and although Dicky persist

ed that he was just doing what he'd 
heard other announcers doing, he was 
told his extreme youth made it seem 
o .. i?,inal, even if he claimed it wasn't. 

So Dicky was won to radio and the 
"experienced" announcers gnashed their 
teeth and took a back seat. 

From a personality standpoint, Dicky's 
a wow. The picture shows him as Little 
Fauntleroy, but that's only in the movies. 
He'l! probably grow up to be a he-man, 
if he decides whether to be a movie 

star or a radio announcer. Right now 
he's lying a wake nights wondering jU'lt 
what to be. You see, a man in these 
days has gotta work hard to support 
his father and mother. And at the age 
of six Dicky Brandon realizes he's 
getting old and must look to the future . 
Do you blame him? 

lie tells us that he stays awake nights 
pondering over his career . But we haw 
half a mind to believe it's the income 
tax. 

He Does His Stuff 

RECE~TL Y Dicky demonstrated hI' 
could do anything in the radio line 

by taking over the cn tire direction (If a 
Los Angeles station for one evening, 
when he was announcer, director, pro
gram arranger, office boy, and what-not. 

Dicky rounded up his own gang of 
juvenile entertainers one evening at i 
o clock, i ust before the sun wen t down, 
and from 7 to 8 o'clock it was "Dicky's 
hour" in every sense of the word. Kid 
songs, monologues, foolishness and child· 
ish la ugh ter rippled out on the radio 
waves-the first "stunt" of its kind ever 
produced. 

After the even ing s en tertain men t 
Dicky was literally snowed under with 
congratulatory telegrams, phone calls 
and special messages-all attesting his 
inborn ability as a "radio genius extra
ordinary" at the tender age of six yearsl 

(Copyrighted: 19Z5 Bv Radio Age) 
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Radio Interests Get Together 

RADIO COUNCIL PLANNED 
Radio Manufacturers' Association 
Starts Drive to Unite all Radiodom 
in One Common, Constructive Purpose 

THE organization of a Kational to be proposed. The industry can pro
Radio Council to include represent- t ect itself only by organizing the listen
atives of the ' man ufacturers, job- ers, the dealers, and the jobbers in every 

hers, dealers, broadcasting, agricultural state, and leaving the matter to them. 
interests, trade papers, listeners, and This is what the automotive ind ustry 
others interested in radio, is being plan- has done. 
ned b; the Radio i\.lanufacturers' Associ- "In connection with the broadcasting 
ation as the result of a report made by situation, this committee suggests that 
Frank Reichmann, chairman of its CO;11- members of the Association who operate 
mittee on publicity and public relations. broadcasting stations immediately be re-

I\lr. Reichmann in his report says: quested to organize a broadcasting divis-
"A11 listeners organizations, especia11y . ion of this Association. 

the American Radio Association and the "Closer affiliation of all the local radio 
Broadcast Listeners Association of Amer- trades association would also make it 
ica, should be invited to hold their next possible to carry out an organized cam
convention at the same time and place paign to increase the sale of radio 
,\s the RI\IA. apparatus. We believe that the manu-

"Every broadcasting station should be facturers' association should outline such 
invited to send a delegate to a meeting of a campaign and suggest it to the local 
broadcasters to be held at the same time. association for the latter's use. One 

"All local radio trades associations thing in this connection would be a group 
should be asked to send delegates to a advertising campaign of the dealers, in 
similar meeting, probably under the each city, using advertisements which 
auspices of the National Radio Trades would call attention to the more import
Association. ant special events to be broadcast by the 

"The publishers of a11 radio trade stations in the immediate locality. 
papers should also meet at the same time Closer affiliation between the broad
a nd organize their branch of the industry. casters, trade association and the manu-

"I especially want to call attention facturers would help a great deal to carry 
to the necessity of organizing the radio through campaigns of this kind. 
listeners throughout the country. The "This committee recommends the 
experience of the National Automobile establishment of a National Radio Coun
Chamber of Commerce is one by which cil to be composed of representatives of 
we can profit. The automobile manufac- the Radio I\lanufacturers' Association, 
turers, as a body, were unable to compel the dealers and jobbers, manufacturers 
the construction of hard roads, or carry agt nts, the broadcasters, the radio paper 
on legislative reforms which are vital to publications, and the listeners. 
the industry. By supporting the Ameri- "\Ye are advised that the National 
can Automobile Association, composed of Radio Trades Association. "'hich has 
car owners, this work was all carried out done much excellent work in the past, is 
in a very satisfactory manner, the manu- anxious that the manufacturers get 
facturers giving their support to the hehind an organization of the dealers and 
"Three A's". A great deal of similar jobhers. We are also advised that the 
work can be carried on through the local National Association of Broadcasters is 
radio trade associations, which have been willing to help in organizing a central 
or are being, organized, in practically council, and we are assured that we will 
every city in the country. Also, it would have the active support of the two lead
he to the advantage of the entire industry ing listeners organizations-the American 
to have all these radio trade associations Radio Association and the Broadcast 
welded into some national body which Listeners Association of America. 
can cooperate with the manufacturers. " \\"e are also of the opinion that the 
The same applies to the publications and American Radio Relay League should 
the broadcasters. be invited to become a member of the 

Harmful Laws Feared 

I WISH to emphasize, at this time, the 
fact that this Association cannot now, 

and probably never will be in a position 
to, watch for and guard against the 
passage of hostile and harmful legisla
tion in the assemblies of the entire forty
eight states. Such legislation is certain 

council and we can assure you at this 
time that the Farm Radio Council wi11 
become an active member. 

"Inasmuch as a11 radio shows are pri
maril y advertising and publicity feat ures, 
this committee belie"'es that special 
attention should be directed by all show 
managements to obtaining the coopera
tion of public officials in making the radio 

shows civic events. For the same reason 
we believe that special effort should bE 
made by the management of all shows tc. 
insure the attendance of school children 
through the inducement of specially 
priced tickets, prizes for home built 
radio apparatus, etc. 

"This committee also recommends that 
the association take up the matter of 
further encoaJraging the teaching of radio 
in all manual training classes in all 
public and private schools. 

"This committee believes that by care
ful, conservative action during the com
ing year, a great deal can be done to 
cement together all those interested in 
radio, to the end that the industry will 
be better prepared to repel legislative 
and other attacks, and t hat eve n 
greater public interest in radio will be 
assured." 

The report was approved at the 
Atlantic City convention of the RMA 
and the work of organizing a national 
council is already under way. 

The following officers elected at the 
recent R 1\1A convention in Atlantic 
City will meet on Tuesday evening, 
September 15, to consider plans for great
ly broadening the work of the Associa
tion: 

President-Herbert It Frost. 
Secretary-Carl D. Boyd, 
Treasurer-S. I. Marks. 
Directors At-Large-
Powell Crosley, Jr., First Vice Presi_ 

dent, Harry L. Bradley, L. G. Baldwin, 
Edward H. Jewett, E. T. Cunningham. 

Directors Eastern Di vision-
Godfrey Gort, Second Vice-President, 

H. H. Eby, Alex. Eisemann, R. E. 
Thompson, James L. Schwank, A. U. 
Howard, S. B. Trainer. 

Directors Western Division-
E. N. Rauland, Third Vice-President, 

A. J. Carter, Frank Reichmann, J. !\L 
Stone, H. H. Frost, W. H. Huth, John C. 
Tully, L. E. Parker. 

I T is planned that the eastern and 
western boards and members meet at 

regular intervals in New York a~d 
Chicago while the entire board will 
alternate its meetings between the two 
clUes. Many problems of tremendous 
importance to the industry are now in 
the hands of the committees and action 
is expected during the New York meet
ings. These board and committee 
meetings will culminate in a general 
membership meeting on Thursday even
ing, September 17. 
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T HERE has been much argument of divisions will nOw be a vailable , Here. 
late on the subject of simplifying the necessi t v for uniform station distri-
the wa\'elength tuning controls On T ' 1St B 'ld bution oyer' the scale applies with triple 

five-tube radio-frequency receivers, re- Lme y e U L e r s force. and with approximately six sta-
ducing the conventional three controls 'V7L'11 ,v7elcome Novel tions to each of the 100 dial di vi sions. 
to One or t\\'o dials. \\"hile there is \V W I extreme Care in adjustmen t is necessary. 
much to be said in favor of the simpler Each wavelength must be absolutely 
control system, it is not all pure gain. Id t S . pi jy th definite wit hin less than one-sixth of a 
for the reduction in the number of dials ea 0 Lm L e dial di"ision if we expect to tune in each 
is attended with certain difficulties often T un L' ng oJ R, F, Sets of the 600 or more broadcasting stations 
overlooked by the adherents of the single 'J now licensed without the further correc-
and dual control that will be eyident on tion of a second or third dial. 
a short study of the proposition by an With less than three controls. highly 
unbiased investigator, ;\Iechanical si m- selective tuning un its are necessary to 
plification is often attended by certain three, the stations will no longer be prevent the overlapping of signals lyin,g 
practical psychological problems which tuned in over so wide a range of scale within a few meters of each other, It IS 
in turn depend upon the state of mind di\'isions, and instead of being in e" i- absolutely essential that the inductances 
of the operator, dence over five dial divisions as before. be immune to external fields and inftuen-

Under ordinary conditions, selectivity the band will be reduced to approximate- ces and that they act only on the im-, 
increases with the number of tuning ly three divisions, Thus. the tuning is pulses receh'ed through the antenna 
units employed, and \\'ith the three tuning more critical and requires closer and system, Further. there should be some 
controls ordinarily employed on fi"e·tube more careful dial adjustment than when means of adjusting the sharpness of the 
radio frequency recei \'ers a high degree of the three dials are employed, tuning within the set so that it can be 
selecti"ity can be attained without mak- There are fewer dials to look after, closely adjusted to meet local conditions. 
ing anyone of the controls unduly crit- that is true, but on the other hand it is It should be fairly broad out in the 
ical. For example, with three controls, more difficult to separate stations lying country where there is little interference 
each of the indi v idual units can be quite close together in regard to wavelength, and should be capable of a considerable 
broad yet COllectively the comhination and th e effect of bunched stations on the sharpening in districts \\'here there are 
results in excellent selectiv ity for each lower wavelengths is more difficult to many strong local stations. 
of the units corrects and augments the overcome. Two dial control absolutely Now comes the counter argument that 
effects of the unit going before. Under demands modern variable condensers of it is easier to make close sharp adjust
ordinary conditions, using three dials. a the straight. line· wavelength or straight- ments on one or two dials than it is to 
station may come in with fair \'olume line-frequency type by which the stations make fairly broad adjustments on three 
over five divisions or mOre on each of the are distributed over the dials with greater dials. \Vell . perhaps it is under certain 
dials and vet the set as a \\'hcle \\'ill be uniformity than with the old straight -line conditions, but to my mind it is largely 
extremely sharp. If One dial tends to be capacity type having simple semi-circular a matter of personal taste , It depends 
very sharp and critical " the effects can plates. Two dials are more easil y moved upon whether the individual prefers to 
he modified by making adjustments with together or "tracked" than three dials, make three rather broad adjustments or 
the remaining dials, but the tracking must be done more only One or t\\'o sharp and accurate ad-

Now let us assume fne same degree of accurately. jUstments, At first glance it would seem 
total or o\'erall selectivit v with only two \\' ith a single dial control still mOre that the single dial system would be the 
dials operating the form'er three tuning accurate adjustment will be required for ideal proposition. and so it would be if 
unitg through gearing or similar mechani- a given selecti\'ity. for instead of coming there were only 50 to 100 stations spread 
cal connection. As the total mo\'ement in over five dial divisions as with the well over the length of the dial, but owing 
must be had with two dials instead of three dials, only one-third the number of (Tu m to page 36) 

Blueprints Explaining the Single and Dual Controls on pages 34, 35, 38 and 39 
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(Con tin ?led fro711 pa ~e 33) 
t o the presen t con gestion this is far from 
being the case. Stations bunched at the 
ends of the dials, and vary ing only by 
t en kilocycles from one a nother, makes 
single dial adju~t ment s ratl~r difficult. 

Tuned R. F. Circuits 

BEFORE the various tuning methods 
can be taken up in detail, it will be 

advisable to examine the circuit diagram 
of a conventional two stage radio fre
quency circuit so that the conditi'ons 
can be more fully understood. In Fig. 
1 is shown the circllit of two tuned radio 
frequency stages and detector, the radio 
tubes being a t (RF-l) and (RF-2) while 
the detector tube is at (DET). All 
three tubes are tuned accurately to 
\\'a \'elength by the three variable con
l\ensers (CI- C2-C3) connected across the 
secondary windings of the air-core radio 
frequency cou piers ortransformers(LI-L2-
L3), and as shown in the diagram, these 
condenser adjustments may be individual 
or else they can all be adjusted at one 
time by means of certain mechanism 
arbout to be described . 

It is important to note at this point 
that the (F) ends of the secondary coils 
are all connected to a common wire, the 
(- A} line and ground connection, and 
that all the rotors of the variable con
densers are therefore also connected to 
this ground (-A) wire. The stators of 
the condensers are connected individ uall y 
to the grids (G) of the three tubes. This 
makes "gang condenser" construction 
possible. A. single rotor element can be 
used for all three stages meshing with 
three independent stator units, and all 
units can be used with one tuning dial 
attached to the rotor sh-aft. 

One method of single dial tuning is to 
couple the rotors of the three variable 
condensers (CI-C2-C3) together mechan
ically by means of gear wheels at (GI
G2-G3) shown in Fig. 2. The electrical 
connections are made exactly as in Fig. 
1, and one movement of the dial (D) 
mounted on the center shaft of condenser 
(C2) tunes all three stages simultaneously. 
While this does not simplify the tuning 
units to any extent, yet it does reduce 
the dial control to one operation and for 
this reason the arrangement has proved 
quite popular. 

At (VI) and (V2) are two variable 
condensers of very small capacity used 
for balancing the condensers (C l) and 
(C3) so that all of the main condensers 
are of exac t ly the same capacity and so 
that they will all accurately "track" with 
one another at any given dial position. 
When once adjusted, the balancing or 
compensating condensers (V1) and (V2) 
need no further attention. This, or an 
equivalent method, must be used as the 
commercial variable condensers never 
ha\'e exactly the same characteristics 
when purchased on the open market, and 
it is imperative that they act in exact 
unison on the turning of the dial. 

The gears (GI- G2- G3) are made of 
fi her or other non-conducting material, 
and are provided with a means of fas· 
tening them tightly to their respective 
condenser shafts without danger of slip
ping. The diameters depend upon the 
center-to-center distance between con
densers, but in all cases the diameters 
and numbers of teeth must be the same 
on all gears. If there is a variation in 
the diamet er or number of teeth, then 
the shafts will turn through different 
angles when the knob is turned and the 
set cannot be tuned in. 

An improvement on the first gear 
a rrangement is shown in Fig. 3 where the 

gears (GI-G2- G3)are fastened on the con· 
denser shafts as_ before, but are connected 
together by small intermediate pinions 
(PI) and (P2). In the first place, the 
diameter of the gears is considerably 
reduced by this method, thus making it 
a Simpler matter to mount the apparatus 
on the panel. Secondly, by making the 
diameter of pinion (1'1) exactly half the 
diame ter of the gears (GI-G2-G3), the 
dial (D) mounted on the shaft of (PI) 
will turn through 3600 instead of through 
1800 and this will doubly spread out the 
stations and facilitate tuning. 

It is evident that a full 3600 turn ",ill 
reduce the number of stations per dial 
diyision and thus will eliminate oYer
lapping and will make the set correspond
ingly more selective and less critical . 
In effect it is really a vernier system with 
an increased active arc of dial, th us at 
least partly offsetting one of the bad 
features of single dial control. The small 
compensating adjustable condensers are 
at (VI) and (V2) as before, for balancing 
up unequalities in the main tuning ele· 
ments. In case where a 1800 dial is 
desired , it can be mounted on one of 
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the condenser shafts as before so that 
it will turn at the same rate as the conden· 
ser plates. 

Gan~ Condenser Control 

GANG condensers consist of a single 
assembly made up of two or more 

electrically independent stators and a 
single rc.tor which meshes simultaneou~ly 
with all of the stators with a single dial 
movement. The principle On which this 
system works was suggested in the para
graph dealing with the circuit diagram of 
Fig. 1 where it was stated that the rotors 
of all variable condensers are connected 
to the common (---A) line. The use of a 
single rotor greatly simplifies the con
struction, and in many cases takes up 
less space-at least panel space. 

A "two-gang" condenser is shown by 
Fig. 4 where the two independent stator 
units (ST-i, ST-2) are carried by the 
frame (~f), and where a single rotor on 
the shaft (R) meshes with both stator 
sections. The stators, are of course, 
insulated from one anot her and from the 
rotor. The rotor connection (-A) goes 
to the (-A) line and ground while the 
stator sections connect with the grids of 
two tubes at (Gl) and (G2). If three 
tubes are to be controlled, t .hen a second 
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simple condenser is installed for the third 
tube; making two controls necessary. 
The panel space required is only that of 
a single condenser, but the assembly of 
course extends farther back into the 
cabinet than with a single condenser. 

Fig. 5 shows a "three-gang" condenser 
with three independent stators (ST- l, 
ST-2, ST-3) and a single rotor (R). 
With this assembly it is possible to tune 
all three stages of the circuit of Fig. 1 
by a single tuning dial mounted on the 
end of the rotor shaft . A condenser of 
this sort takes a panel space equal to 
that of a single condenser, but it is so 
long that it generally extends the full 
depth of the cabinet. However, this is 
not a serious objection as the tu be sockets 
can be rearranged without trouble. 

It will be noted that small compensat· 
ing condensers (VI) and (V2) are con. 
nected between the rotor and stator 
plates in both cases for balancing the 
capacity of the stators as previously ex. 
plained. One such compensator is used 
for the two gang condenser and two com· 
pensators (VI) and (V2) are employed 
on the three gang type. Usually, the 
compensating condensers consist of a pair 
of small adjustable leaves mounted 
directly on the condenser and built into 
it so that separate condensers are not 
needed for the purpose. As they need 
adjustment only once after the set is 
built, there is no necessity of mounting 
dials for the compensators on the front 
panel. 

Self· Contained Fieid Coils 

ANY air-core radio frequency coupler 
and transformer can be used in con

nection with the gang and geared con
densers. It is possible to pack such 
coils into a very small space without 
back-feeding between stages. 

A single circuit coupler is shown by 
F ig. 6. It consists of a single cont inuous 
winding which terminates at the posts 
(G) and (F) and is tapped at the point; 
(tI) and (t2) for the connection of th~ 
antenna. The schematic diagram of the 
equivalent solenoid coil is shown by 
Fig. 6A which is lettered to correspond 
to .the coupler drawing. This single cir. 
cuit coupler is used for the antenna coup
ler as installed at (LI) in Fig. 1, and the 
two taps (AI) and (A2) provide for 
different degrees of sharpness or broad
ness in the tuning. 

Approximately 200 turns of No. 24 D.S. 
C. ",ire, 11.-2 W in diameter is used for mak
ing the coli. Tap (tI) for terminal (AI) is 
taken at the sixteenth turn, while tap 
(t2) for terminal (A2) is taken at the 
sixtieth turn. Some little experimenting 
will be required to balance up the coil 
properly in order to cover the band of 
broadcasting wavelengths ranging from 
200 to 550 meters when used in connec
tion with a 0.00035 mf. variable con
denser, and for this reason it is better to 
purchase the coils than to attempt 
their manufacture at home. \Vhen a 
solenoid is bent into a toroidal form, it 
does not follow the same la \\'s as it did 
when used as a straight solenoid. 

Antenna connection (Al} gives ex
treme sharp tuning, for the coupler then 
acts like an auto-transformer with a high 
ratio between the virtual secondary and 
primary coils. Connecting the antenna 
to (A2) greatly broadens the tuning for 
usc where there is not much local inter· 
ference. In this \Yay we can control the 
tuning values to suit local conditions. 

A two circuit coil, consisting of an 
independent primary and secondary, is 
outlined in Fig. 7. This coil is used as a 
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radio frequency transformer as at (L2) 
and (L3) in Fig. 1 ancl its secondary coil 
is tuned by a 0.00035 mf. condenser as 
before. Roughly, the secondary COnsIsts 
of 160 turns of wire in the secondary and 
40 turns in the primary, but this is sub
ject to slight variatiens in the method of 
winding. As with the coupler coil, this 
is quite a trick to make at home, and it 
will be found milch sUrer and will cest 
nO more in the long run to purchase the 
coils ready made. This "'ill eliminate 
much of the guesswork and the amateur 
deals with enough unknown quantities 
as it is. There are at least three stan
dard makes of these coils now on the 
market and they can he obtained without 
difficulty from reliable dealers. A sche
matic diagram of the coil in solenoid 
form, is given by Fig. 7 A which is lettered 
to correspond with Fig. 7, 

Both the coupler and transformer are 
provided with a metal bracket (b) which 
at One time supports the coil from the 
condenser and makes a connection 
between the (G) end of the secondary 
coil and the stator plates of a low-loss 
condenser. 

\Vhen used as a transformer, the plate 
of the preceeding tube is connected to 
the coil post (P), the coil post (G) COn
nects with the grid of the following tuoe, 
the post (B) COnnects to the positive 
II B" (+B) 45 volt battery line, and post 
(F) connects with (-A) and ground. 

Completely Assembled Set 

T HE completely assembled five-tube 
radio frequency set is a very COfll

arrangement adapted to a i" x 18" 
panel, and an examination 'will show 
that hardly a cubic inch of space is wasted, 
yet the parts are easily accessible for 
wiring and for adjustnH'nt. In spite of 
the close packing of the parts into the 
limited space there is no trouble with 
feed-backs or other interchanges of en
ergy between the inductances. 

A conventional straight radio frequency 
circuit is employed in the receh'er shown, 
the excellent results obtained being deter
mined by the materials rather than upon 
any trick in the circuit itself, but of course 
any other circuit can be used that calls 
for the same equipment given in the~e 
specifications. There are two radio 
frequency stages, detector, and two audio 
frequency stages which gin: a high de
gree of selectivity and good distance on 
the loud speaker. \\'hen desired, the 
reflex principle Can be employed with the 
equi\'alent of four stages of radio fre
quency and two stages of allsio ampli
fication, but in view of the performance 
with the radio freq uency circuit this i~ 
not necessary nor even desirable. 

One single variable condenser (0.00035 
m£.) is used to tunc the antenna coupler, 
while a two-gang condenser shown at the 
left tunes both radio freq uency trans
former by a connection across the coil 
secondaries as indicated in Fig. 1. By 
this means we ha\'e only two wave
length tuning controls for the five tubes, 
a control system that is si mple to under
stand and handle and yet is not excessive
ly sharp nOr critical. A single dial con
trol with a three-gang condenser is so 
long that it interferes seriously with the 
layout scheme determined upOn for the 
sockets, and is not so easy to handle as 
the circuit arrangement finally adopted. 

All five tube sockets are mounted in a 
row On a strip of bakelike that serves as 
a sub-panel and the sub-panel in turn is 
connected by metal end brackets to the 
front panel so that no wood sub-base is 
nf'cessary. However, it is not absolutely 
necessary to follow this exact Construc-

tion and the sta ndard ferlll oi wood 
bottom board Can be used if desired. In 
the photograph, the audio transformers 
are placed out of the way beneath the 
sub- hase where they also act as supports 
for the thin strip of bakelite, and holes 
drilled in the sub-panel allow the trans
former binding posts to pass through for 
support and electrical connection. 

Special attention is called to the gang
condenser at the left and its connection 
to the two transformers. The transfor
mers are connected to the gang-condenser 
and supported by it through thin metal 
strips bent up to form brackets as well 
as electrical conductors. These three 
parts are then assembled in one unit 
before the condenser is attached to the 
front panel, making the wiring a \'ery 
simple matter as all of the " 'iring connec
tions are then few and in the open. 

Circuit Diagram 

A pictorial wirinlL diagram of the re
ceiver is shown by Fig. 9. This circuit 
is a simple, five-tube radio-frequency lay
ou t without an attempt at regeneration, 
reflexing or other diversion from standard 

THE RADIO AGE 

ANNUAL 

for 1925 

IS Still the Most 

Authoritative and Up-to· 

Date Hookup Book 

You Can Buy 

Get Your Copy Now 

$1.00 Each! 

pr-i1ctice, the high efficiency of the coils 
making it unnecessary to use other than 
a standard circuit. A potentiometer 
(PO) used for controlling the grid 
potential of the first radio frequency 
tube is the only control outside of the 
wavelength controls affected by the 
three variable condensers, and the 
potentiometer is used to clarify reception 
and to vary the volume rather than to 
control free oscillations. 

To simplify the filament controls, a 
somewhat novel arrangement of the 
control resistances has been adopted. 
Only one rheostat (Rl) is installed and 
that rheostat controls the radio-frequency 
tube current. T he filament current fo r 
the detector tube (DET) and the two 
audio frequency amplifying tubes marked 
(AUI}-l) and (AUD-2) are controlled 
automatically by three (R2- R3-R4) 
Amperites and therefore need no atten
tion while tuning-in. It has been found 
by experiment that the detector tube is 
not in the least critical to rheostatic 
control in thi~ circuit and therefor can 
be controlled by a fixed resistance (R2) as 
well as by the detector rheostat com
monly used in other circuits_ The bat
tery cu tout switch (S \\") opens and closes 
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the "A" batte ry circuit ano m ust he 
installed a s there is no o t l!;!,. ,1le thod 
available for shutting down the detector 
and two audio tubes. . 

Looking at the coils, it ,,"ill be s(;en that 
the antenna coupler (L 1) is o f The single 
circuit type iIIustratecl by Fig. 6 and 
carries the two corresponding antenna 
taps (A 1) and (A2) for shar p and broad 
tuning ' respecti vely. The posts are COn
nected to the terminals (AXT-l) and 
(AXT-2) on the left end of the sub-panel 
where the proper antenna connection 
can be found by experiment. 
. Dotted lines (a-b) drawn to all of the 

coils represent the metal bracket connec
tion made from the (G) post to the statOr 
of the \'ariable condensers, these brackets 
at once affording a connection and sup
port for the coils. The connection from 
the (-F) post on the coils to the grounded 
condenser rotor is made by a strand of 
rubher CO\'ered flexible wire in all cases. 
This completes the connections made to 
the 0 .00035 mf. variable condensers, and 
it should be noted that the stator posts 
are marked (s) and the rotor posts of the 
condensers are marked (r) t o prevent 
confusion when other makes of conden
sers are installed. There is a different 
in the method of bringing out the con
denser connection posts in different makes 
of condensers and this is likely to lead to 
confusion if not watched carefully. 

A 0 .00025 mf. grid condenser (GC) and 
a 2 megohm leak (GL) will oe found most 
suitable for the detector tube. The fixed 
condensers used as radio frequency by
passes, and marked (Kl, K2, K3, etc.) 
are clearly marked with their capacities 
and call for no comment except for the 
0.005 mf. fixed condenser (Kl) used as 
a bypass for the potentiomet er. It shoulcl 
be noted that (K 1) is connected at one 
end to the center post of the potenti 
ometer (PO) , and at the other end to the 
(-A) line, when a wire wound p'0tenti 
ometeris used. \\"ith the carbon pilet ypc, 
or pencil mark type of potentiometer this 
bypass condenser can be eliminated as 
such potentiometers have little or no 
i nd uctance and therefore do not affect 
the tuning when the potentiometer knob 
is turned. 

For the clearest and most satisfactory 
reception, the audio freq uency transfor
mers (AFT-l) and (AFT-2) should have 
a ratio of 3.5-to-l or 4-to-1. Higher 
ratios may give a somewhat greater 
amplification and "olume but they 1I1a)' 
also cause noise and distortion. 

Wiring Notes 

Wiring will be much simplified by the 
use of small rubber cO\'ered flexible wire 
instead of the more usual square bus
wire. N'ot so much care is necessary in 
arranging the runs of the wire to avoid 
short circuits, the ditliculties of soldering 
in close corners is clone away with, and 
the apparatus can be arranged to a better 
advantage if it is not limited by considera
tions'of wiring. The distance between the 
binding posts is measured, allowing a 
little slack in the rubber cover flexible 
wire, and then after cutting to length, the 
ends are skinned and connection lugs or 
eyelets are soldered to the ends of the 
wire. As this SOldering Can be done On 
the bench Or table, and afterwards con
nected in place, it is an exceeding COn
venient method. 

Assembly Drawing 

Fig. 10 is a plan "iew of the assembled 
parts drawn to scale. It will be of serv
ice in laying OLlt the work although the 
exact dimensions may vary from those 

(Turn to page 40) 
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(Continued from page 37) 
shown on the drawing owing to the 
differences in the various makes of ap
parat us. The circuit shown is assembled 
on a 7" x 18" standard panel and re
quires a cabinet at least 8Y2 inches in 
depth. To a void confusion, no wiring is 
sho,vn on this layout- simply the appa
ratus, panels and supports. 

At points where metal brackets are 
llsed for the suppvrt and connection of 
the coils, these brackets are marked (b) 
so that they can be distinguished from 
the apparatus. The brackets can be 
made easily from No. 24 to ~o. 26 gauge 
sheet brass, the strips being from ~ 
inch to Y2 inch wide according to the 
apparatus used. In any case, the brack
ets must be heavy and stiff enough to 
afford a firm support that will not 
vibrate when t he set is being handled. 

Compensating Condensers 
The purpose of the very small com

pensating condensers used for balanc
ing the stators of the gang.condensers 
has already been described, and one 
of the condensers is shown at (VI) in 
Figs. 9,10. Usually a small neutralizing 
condenser is sufficient for this purpose or 
one of the "\Iidget" variable condensers 
having a maximum capacity of about 
0.000045 mC. If either of these conden
sers is not available, then a home made 
condenser can be made by using two 
strips of brass with a sheet of mica 
between them. 

This homemade condenser is of the 
"book" type as illustrated by Fig. IO-A. 
The brass strips (p-q) are approximately 
~ inch wide and 1 Y2 inch long, and are 
fastened firmly to the sub-panel at one 
end with the strip of mica between them. 
The upper brass strip (p) o\'erhangs the 
rest of the assembly so as to carry the 
adj usling screw (m) by which the capa
city can be adjusted. The upper strip 
(p) is given a curvat ure before assembly 
so that it normally t ends to stand a way 
from the other strip (p). By turning 
down the adjusting screw (m), the capa
city can be in.creased gradually unt.i1 the 
t ..... o stator Units are of equal capacity. 

Radio Advances Cause of a 
Universal Language 

N E\\' YORK.-Educators should be 
vitally concerned- and probably are 

giving the matter intensive study-in the 
announcements of su per-power broad
casting stations that are in contempla
tion and some actually under way at the 
50 kilowatt rating, in the opinion of 
U. J. Herrmann, managing director of 
the Radio World's Fair. An Internation
al language is likely to become a neces
sity within a "ery few years, 1'1 r. Herr
mann believes, when transoceanic trans
mission of musical and oratorical pro
grams will be regular features to delight 
people of many nations. 

"A determination of ",hat this inter
national language will be must: now be 
arrived at," contends 1'1r. Herrmann. 
"Realizing this, advocates of ILO and 
Esperanto are debating the question 
more emphatically than ever. Of course, 
English now encircles the globe, as the 
language of trade and increasing use in 
diplomacy, and there are strong r~asons 
why it should be adopted as the unlnrsal 
tongue." . . . . 

This universal language SituatIOn Will 
be discussed in the forum that will be a 
feature of the Radio \\'orld's Fair, during 
the week of September gth-19th, when 
leading educators will be guests of the 
management, along with students from a 
hundred schools and cQlleges. 

Cla" ~rwin, pioneer in radio industrial 
promotion, advertising and general pub
licity, has been appointed associate direc
tor of the Radio World's Fair, succeed
ing the late James F. Kerr, who died 
last June. Announcement of this import
ant news to the radio trade and to 
broadcast listeners was made t his week 
by U. ]. Herrmann, managing director, 
who has just returned from the Far 
North and the Mac\liIlan Expedition 
to expedite the elaborate preparations 
that are being made to make the Second 
Radio World's Fair a record breaker in 
the n umber of exhibits and in attend
and as well as for special features of 
public interest. 

The First Radio World's Fair was so 
large that it required 11adison Square 
Garden and the Sixty-ninth Regiment 
Armory to house it; the second, scheduled 
for September I·Hh to 19th, 1925, will 
require the facilities of the largest hall 
in the world, the 258th Field Artillery 
Armory , five times as large as 1'1adison 
Square Garden. In itself, this is a signi
ficant manifestation of the tremendous 
de\'elopment of radio. 

:\Ir. Irwin has been a familiar figure at 
radio exposi tions throughout the country 
and is known to the leaders of the indus
trY, not only from a merchandising stand
pOint but as a writer. He has been an 
enthusiastic "Jan" since radio broad
casting sta rted . 

l\lr. Irwin started the radio section of 
the Brooklyn Eagle in April, 1924, 
became manager of the entire radio 
department in September, 1924, and 
started broadcasting through a special 
studio in the Eagle Building shortly 
thereafter in connection with Station 
\\,AHG. These programs became well 
known throughout the United States 
and Canada. He resigned to become 
s~ecial representative of the Conde 
Nast Publishing Company in the 
establishment of a radio department in 
the ad"ertising end of their business. 
In such capacity he participated in many 
merchandising conferences to upbuiId 
the new giant industry of radio. 

Broadcasting to MacMillan 
from Chicago 

Every \\'ednesday at midnight an 
unusual radio program has been broad
cast from Station WG~ on the Drake 
Hotel, C hicago, to the 1'1acMillan Arctic 
Expedition. The programs began on 
the day that Lt. Comm. l\tac11illan 
sailed from Boston, June 17, Bunker Hill 
Day, and will be continued until the 
return of his Arctic Exploring Expedi- · 
tion late in September. Commander 
1'1acMillan made special request before 
sailing for the ArctiC that his old friend 
and college fraterni ty brother, the Reyer
end Gardner MacWhorter of Chicago, 
should again render the sen-ice of week
ly communication from home that he 
gave during the i\ladlil1an Expedition 
of 1923-24 from the Zenith-Edgewater 
Beach station \VJ AZ. 

The new Zenith broadcasting station 
\VJAZ located at Mount Prospect, Illi
nois, some twenty odd miles out of 
C hicago, with the handsome Spanish 
renaissance studio on the twenty-third 
Roor of the new Straus Building, at 
Michigan and Jackson Boulevards, 
Chicago, was not completed in time to 
carryon this unique broadcasting feature, 
and \VG~ was placed at the disposal of 
the Reverend Gardner IVlac\rhorter 
during June and July in order that the 
weekly midnight programs might be 
gi,·en. At an early date the new station 
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WJ AZ will be <>pened and then the 
familiar call: "This is 9 XN calling 
WNP" will again be heard until the re
turn of the MacMillan Expedition . 
(9 XN is the experimental call letters of 
WJAZ Station and WNP is Wir6Iess 
North Pole, the Zenith station on board 
Commander MacMiIlan's private Arctic 
schooner "Bowdoin" now on her th ird 
expedition into the Arctic., 

The MacMillan programs are sent at 
midnight central standard time and are 
usually of an hour or an hour and a half 
duration, consisting of several numbers of 
music given by friends who have volun
teered for this personal service to Com
mander MacMillan, then a short a<fdress 
by some close friend of Commander 
MacMillan who has usually come from 
a distance to spea k to the Com mander. 
and the rest of the time is given over t.o 
the reading by the Re,'erend Gardner 
Mac\Yhorter of personal messages from 
relati\'es of the men in the Arctic expedi
tion's personnel, a comprehensive news 
digest of the world's eyents of greatest 
interest to the explorers, and an occasion
al humorous incident that may provoke a 
little laughtpr in the cabin of the "Bow
doin" or the .S.S. "Peary," the sister ship 
of the "Bowdoin," under command of 
Lieut. Comm. Eugene F. McDonald, Jr. 

During the past two months many dis
tinguished guests have taken part in the 
Mac:\Iillan programs from Chicago, in~ 
cluding: Dean Paul Nixon of Bowdoin 
College, Maine, Commander Macl\lil
lan's Alma Mater; U. J. Herrmann, pro
prietor of the Cort Theatre, Chicago, 
manager of the New York and Chicago 
"Radio World's Fairs;" Mr. and Mrs. 
Frederick H. Rawson of Chicago, parents 
of Kenneth Ra ,,"son, fourteen year old 
Cabin-boy of the "Bowdoin"; Mr. and 
:Vlrs. Elliott Jenkins, (Mrs. Jenkins 
being the former Alexandra Carlisle 
who placed Calvin Coolidge in nomina
tion for the Presidency of the United 
States at the RepUblican National Con
yention in Chicago in 1920); S. I. Marks, 
treasurer of the Zenith Radio Corpora
tion; H. H. Roemer also of the Zenith 
Radio Corporation; Jack Gregson, presi
dent c:f the Chicago Bowdoin College 
alumm; F. W. Thurnau, J. W. Cook, and 
H. F. Juckett, officers of the Theta 
Delta Chi fraternity, of which Comm. 
MacMillan is a member. 

The Wise. Old Man 
(Continued from page 20) 

He jumped to his feet and rubbed his 
hand across his eyes. His pipe was on the 
floor and the rain was pouring i.n the open 
window and the lightning was flashing. 
He looked towards his friend but he had 
disappeared as mysteriouslY as he had 
appeared and gazing at the clock on 
the table it told Billie that It was four 
o'clock in the morning. He had been 
asleep four hours and the thunderstorm 
was now a reality. 

John B. Rathbun 
and His 
Famous 
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Tuned 
Radio 

Frequency 
Kit 

NOW-All the world 
$12.00 
Complete 

with 
Brackets 

The complete Low Loss Inductance System, comprising ht'O tuned circuit 
transformers and an anlennac coupler with a uniquely constructed 
variable primary for governing Ihe selectivity of the antennae circuit. 

can have it! 
The sensational favor which Chicago and New York 
showered upon the AERO COIL has prompted its 
designers to make it available to every fan in the 
Nation . Vigorous plans are, therefore. under way t o 
place the Aero Coil where every c ity and village can 
see it and witness its rna , kedly superior performancc-. 

Declared by Chicago and New York 
the most SELECTIVE, most POWERFUL 
Inductance Ever Designed! 
Enjoy the" knife-edge" selectivity with which Aero Coils cut 
through the tangled mass of Chicago and New York broad
casting at will! Enjoy the uncanny sensitivity with which 
sets built of Aero Coils pick up the far off, small, low-wattage 
stations that you never thought existed! Be thrilled by the 
amazing volume with which Aero Coils amplify for the loud 
speaker, reception which you have always had to listen to on 
the head phones! Build a 5-Tube Tuned Radio Frequency Set 
with Aero Coils • . . • • the true low loss inductance system. 

PATENTS PROTECT ITS SUPER .. EFFICIENCY 
Its lower circuit resist
ance, its lower high fre
quency resistance, its 
lower distributed c apac
ity, and the fact that its 
dielectric is 95% air are 
the reasons why the Aero 
Coil tunes so sharply into 
resonanee--and why it 
actually uses the energy 
which other types of in
ductances waste. Hcncc. 
Aero Coil is the induct
ance of today- and to
morrow, and you Can be 

95% Air die/eClric 
o ~Nod",..,on 

"'indin!:s _ Alllums 
airespaced_Solonoid 
(("JIlilldr ica/)wi ndin,s 
-Variable primary 
Enl:ineers rec og
ni z e cylindrical 
w inding to be su 
perior tOllnyot hc:r. 
T h e Aero Coil is 
the only A ir d ielec
tric cylindr ical in
d uctance with a 
v a riable primary. 
Aero Coil p a tents 
prevent imitatiOO. 

Build Your Set Now! 
The construction which 
makcs possible the far suo 
perior results obtained 
from Aero Coils also makcs 
them cost a bit more-
but. performance consid
ercd, their price is low. 
$12.00 for a sct of thrce. 
complete with nickel 
plated mounting brackets 
which fit any condenser. 
Go to your dealers today 
and obtain a set of three. 

assured that it is-for the 
construction which makes it the ldeal 
inductance is patented. and no induc· 
tance can be made so good asAero Coil 
unless in violation of these patentsl 

A circular containing com
plete hookups for building the most 
selective. most sensitive, most pow· 
crful five·tube receivers ever designed 
is enclosed in each package. 

If )our dealer has nOt ;yet ohtaincd his stock of Aero CO ils, order di .... ct, 
enclosing price With ),our order. 

Free Booklet showing ncwcircuils and ~i .. ing ful/ comtructional in/"",,a. 
Cion of help to an'll Ian or set bu ilder-mailed on rcq"est. 

Wriu fo; lhe Aero Booklet. 

AERO PRODUCTS , Inc. 
217 North Desplaines Street, Chicago, Illinois 
Succeuors Co 

HENNINGER RADIO MFG. CO. 

It·~· ,8RD _1~11 
All Aero Coils embrace a patent· protected ~ 

rn~thod of ~onstruct i on W'hleh maKC's possible a far mor~ cffiet~nt 
iDductllDCC performance than is possible with any other type of coli . 

Use AERO COILS 
'Vherct1cr An Inductance Is ,Requircd 

[
THE O N1.Y AIR DIE1.FCTRIC COl1.S HAVING] 

VAlUABLE PRIMARIE!' IN ANTENNAE 
CIRCUITS 

The Aero Coil 3-Circuit Tuner 

tuner 
Cubf'), in 

Ano •. hcr " rl a p t:!. 
t iC'n of the l,Il t. 
e n led pro.e~ te d 
A er('l o C ()t l (" on~truc .. 
lion and for that 
r Ca s;uO ' h~ TTlnst 
effic ;f"nt 'thr ~ ,. . C'i r" _ 

cuit tunt"f ~"('f oCe 
fc:rc:d . MC're' h" n 
.,;-over,,; the brn::lt1 e 
cast w av e b a nd 
whe n ~ hHnt c c1 wit h 
:l &oC'd .0005 cn,, · 
d r:nst'r. Th is: is the 

i n Q 3 e tube set hrou~ ht in J-I o..,!'\ n :"l , 
.b" rl~y · lim" in ChicIl f o . P ric" . . .•. SII.OO 

The Aero Coil Wave Trap Unit 

O Al.<n for Cr)'~ 'ul Sets 
r ...... , ;'~~. [ly r~aSOn .,( the c h!'\1".::IIc t c cic tiCc made 
'. pn«lb le bv the Ar ro COi l C~n.oi trt lf';'. 

~. ~ ti nn, thiS un it fT1ak ("$ D ve ry ('ffic icft t 
-' . " ," ve • rs p C'r crystnl .,.t. Price S4.00 

The Aero Coil O scillator for 
Super Heterodvnes 

..... ..... - The chnf 3C'trri st jc., 
ach ieved thrt)tJ~ h 
th~ U c:C n f t h~ Acrn 
C~i l pri oc ipl r. rTJ Rke 
of 1hj~ 'n ~frum("1 1 t 
the rf" :l d y me~n :ll to 
tf,.m,.nd"u~ly in. 
(TC~:-:f" I b C' C"fl1cirn('v 
Or th~ O!I('ilJ ;,,";r 
cir("ui t in :. n v ,s ll. 
p e r H~ t ~ro<t v " e 
rcc,,- ivrr. Pro 5'.SO 

t>r.p .... e4 b, ~l.Nt~1)·ef\,l~ t:.L AUVt!.KTJSlbIli ... u ...... NY .. CHU':A\6(,) 

:(. T .. ,.. _ .. APJlro,," b, UDIO .AGB ¥ 
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Hoover Will Call Conference 
This Fall 

Secretary of Commerce Hoover will 
call a national radio conference here 
this fall , he announced on his return to 
\\'ashington last month. Although he 
has not had time to set a date or draw 
up a program, he feels that a conference 
is necessary once a year and believes 
the three already held have benefited 
the department in its work. They have 
also demonstrated the willingness of the 
fans manufacturers, broadcasters, ama
teur~ and other interests to cooperate 
in keeping the air as clear and clean as 
possible. 

The conference will be called in October 
or November, it is now believed, partly 
because of the many other problems con
fronting the Commerce head, and in 
order to give the Department Radio 
Officials and the representatives of the 
industry time to draw up plans and sug
gestions to be considered by the general 
conference. 

Officials of the Department believe 
one of the most interesting. questions to 
be discussed will be the limitation of 
powe~, or perhaps the removal of the 
power limitations now in force, if public 
sentiment backed by experiments now 
goin~ on indicate that there is no reason 
for limiting the power of broadcasting 
stations. 

Forty-two broadcasting stations are 
now using 1,000 or more watts; seven 
of them are operating with at least 
5K\\" a once dreaded figure, although nO 
serious complaints ha,'e been received 
since these broadcasters ",en t on the air. 
Two stations are now experimenting 
with or about to try, 50 KW. WGY's 
tests' seem to ha ye been satisfactory, 
and it is said that \\'J2, the Radio Cor
poration's new high-power project located 
outside of New \' ork, will soon start 

testing its new 50 KW set. Other sta
tions are preparing to tryout broad
casting with 5KW or more. It is esti
mated that at least twenty B stations 
are equipped to go to 5KW, although 
only eight have been licensed to do so at 
this writing. 

'Whether or not the recent increase in 
power will continue to spread over the 
country is not known; neither is it 
definitely known how far apart very 
high-powered stations must be located 
to prevent undue interference, or how 
great a separation there must be between 
the wave lengths they employ. 

If a large number of the present sta
tions went to high power, regardless of 
their proximity to each other or the 
relationship of their broadcasting chan
nels, there would probably be difficulty 
in separating them. It may be found 
desirable to locate the very high-powered 
stations in distan t states or perhaps a 
hundred or two miles apart, assigning 
them wave lengths separated by fifty 
meters or more. This would of course 
tend to limit the number of such stations. 
but this will probably adjust itself. 
There will not be many operators rich 
enough to build and maintain 50 KW 
stations, which cost almost a half mil
lion dollars to install. 

Nevertheless, the views of the public 
will be sought, as well as those of the 
broadcasters, before any definite or 
limiting action on power is taken by the 
Department. It may be necessary to 
have the old radio regulations and even 
the laws amended, and it is understood 
that the Department will probably 
have a tentath'e radio law in shape for 
discussion by the time the conference 
con,·enes. 

Secretary Hoover is a great believer in 
radio as a public service and he is also 
disposed to let the public in on any hear
ing which will affect such a public service 
-hence the Fall conference is a certainty. 
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Professional Set Builders 
Organize 

Custom-built receivers are to be pro
moted on an extensive scale if plans of 
the newly organized Professional Radio 
Set Builders Association are carried 
through. This organization elected offi
cers on July 24th, at its first meeting 
held in the offices of the Allen D. Card
well Mfg. Corp'n, in Brooklyn. 

Despite the dullness of the Summer 
season, unusual interest was displayed 
in getting the new body under way. 
Plans involve newspaper advertising, a 
testing laboratory, publicity bureau, and 
a general organization to benefit the 
dealers and professional men who build 
sets to order, some of the mem bers sell as 
many as a thousand sets a season, others 
only a few. 

The association particularly is endeav
oring to counteract the tendency of the 
non-technical public to buy inferior 
apparatus offered at prices inconsistent 
with good design and service. It hopes 
to educate the public to accept radio sets 
which afford more service though costing 
more initially. 

Officers of the association have been 
elected with headquarters at 71-73 West 
Broadway, New York City. A member
ship committee was appointed to run 
up the list of active supporters and to 
start organizin& local chapters of the 
association in cities all over the United 
States. It is planned eventually to 
standardize the conditions of member
ship so that the public are guaranteed 
service and satisfaction on any sets 
turned out by members of the association. 

A number of manufacturers of high 
grade radio apparatus have endorsed 
the ideals of the association and are con
tributing to its support. 

End your Radio Troubles for 30e in Statnps 
We have laid aside a limited number of back issues of RADIO AGE 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 NOWI 

Below are listed hookups to be found 
The supply is limited, so enrich your 

Janu.rY. 1924 
-TuniDc Out II1t6rf.4Ilce--,\,.rave Trap&-Eliminaton 
-FiI ...... 
-A Junior Super·Beterodyn •• 
-Puah-Pu11 AmpliJi.r. 
-Rortanbloom Circuit. 

M • ..,h,1924 
-AD EigbtrTub. Super-B.t.rod.YD • . 
-A aiwple. low lo&!I tuner . 
-A Tun...t Radio Frr<lu.o<Y ApliJi .... 
--Simple ReHu: Bet. 

April,I924 
-AD Efficient 5uper·Heterodyne (fully illustrated). 
-A Ten Dollar Receiver . 
-ADti-Bod.Y COIl""ity Booku.,.. 
-RaflMinc t.he Tbreo--Cirewt TuDer. 
-IDdu and lint two w\all",entB of Ra<tio An Da .... Sh •• ",. 

M.y, 1924. 
-eo ... uuctioo of 0 Simpl. Po_bl. S.t. 
-Radio P..,oJo. 
-Third 1 ... t.aUmellt of Radio AR. Do .... Sb ....... 

Jun~, 1924 
_lmportaDt FaetoJ"B iD CoDStruet.ina' a Super·Heterodyne. 
-A Uni..,rwaI Amplifi.r. 
-A BIlnI FIr. ReBu Sot. 
-AddWg Radio &ad Audio to BabY H.terod.YDo. 
-Radio A&e Do .... 64 •• ts. 
July, 1924 
-A Portabl. Tuned Impedanc. ReBeL ----ov..mt.in" O' .... tor Tube b)' Crid .Bi&>. 
-A Tbr~ .... Tube Wizard Circuit. 
-Data Sheet.. 

AUlrUat. 1924 
-BruIrInc Into Radio Wit.bout. Dlagyom. 
-Tb. EllJdi>h "'~l.mut Tub • . 
-FlI ... red H.terodyne Audio S_ .... 
-AD Audio AmpJifier Wit.bout aD " A u Batter7. 
-D ..... Ilb ...... 

RADIO AGE, INC. , 

~Ptember, 1924 
-Bow careful Mount.iua 'WlIl JUliprove Reception. 
-One T~ Control for Hair'. Breadth Selectivity. 
-Four P._ o( a-! Blu.pria'" o( a N ... Baby B.t .... odyD. 

and aD Aperiodio Variomet.er S.t. 
-Da .... Sh ...... 
October, 1924 
-AD E.aiIy M.d. SUDer-B.t. 
-T .... o Radlo ..,d Two Audio for Clear TOil •. 
-A SiUIIP]e Receoerative Set. 
-The UhradYO. for Rea1 DX. 
-Real Bluepnnre of a 3-Tube Neutrodyne and. Mid&:et 

Ra8u&t. 
November, 1924 
-Blueprint. of. Biule Tube Loop Set ..."d A Capacity Feed- .. 

back Reeelver . 
-A 3·Tube Low Lou Re.lten8rator . 
-~18lItering the a-Cireuit Tun.r. 
De<:ernbe-r, 1924 
-Blueprint. of A New 8-Tube Suver-Beterod7ue. 
-How to Ma.ke a 8.ecf.iver that l\liDimius Static . 
-A Trans-Atl.&btie DX Receiv.r. 
-Ho .. to Mak •• Hom. Mado Bat ... .,. Cb&rser ..,d • Loud 

Speak .... at a Small Coot. 
J.nuary. 1925 
-A Re80xed :-'.utr<><bt> •. 
-A Si. Tub. Super-H.t. 
-AD Effici.Dt Po_bl. ~t. 
-A Tun.d Plate Re"en.rator 
-MakiDl:. S .... tioll-Fiodor. 
FebruarY. 192.5. 
-A Su,.. Shot Super-B.t. 
-A Three C'tteuit RekenlUator . 
-A Rea.I. Lo ... Los.. Set. 
-BluePriDt8 01 a 3-tube R.eSu. 
March,1925. 
-A Perm~ent Sup-Het. 
-A 5--Tube R. F. Recei"fer . 
-Bo ... to Wiod Lo .. Lou Coil • . 
-A Short. Wave Rlllt'floiver . 
-BlueDrint. of a Two-Tube Ultra AudloD aDd a Rece,nerati • • 

Rdu. 

April,1925 
-A 3-Tube Portebl. Sot. 
- "B" Vol ...... from tbe A . C. 8oc:k.t. 
-An AmP1ilier for tb 3·Circuit Tuner. 
-BluepriDtt of. Five-Tube Radlo FreQuency Recei .... r. 

M.y, 1925. 
-A " Qu.iat" JteceDerator. 
-A Power Suppl)" Receiver. 
-Bow to Make a Tub ... Testor. 
-A Unique ~upeir-B~t aDd &fl JmPrO.,&d. Rei.z:aart". 
-A au Tube Port.a.bla Reeeiver J11llStratec:i •• tb Blueprint. 

Jun~t 1925. 
-Reducin&' Static DisturbaDce. 
-A Seven-Tube Super-Heterodyne. 
-The Doubl. C rid Tub. io Ordinary 8 .... . 
-Brownlnft-D~ke Receiver. 
-oVel'cominc Oecillatioll3 in the Roberta ~eeeiver. 
-AD ideal 60t io Pr.etiw Form. 
-SoldoriD.c 6oc .. ", . 
July,1925 
-l.AarD.i.nc Tube Ch&raeteriatica. 
-Bow Much CouPliDl<7 
-Th. SLa-Tube Super-Autod.YD • . 
-A Simplified Po_bl. Super_H~t. 
-BluepriDt4 of Conv.ntional Radio. 
-Snnbolo &ad Crnt.al D.t.ector Cir.u1t. 

AUlrUet. 1925--50c 'Per copy 
-Bow to Attain Smoot.b 1'unina. 
-Al ......... tiDll euneDt Tuboo. 
-Decidina on A Portab1e Sup.er--
-And .. hia: 6()'pace blueprint 8ection. iD whicb ia contaiDed 

bluepriDu of lIll tbe ba&c eireuit. from which all radJo 
bookuJ>O bav. b60Jl d.veloJ>ed oi.oce t.b. birth o( Radio. 

S~ptemb~r, 1925. 
-Tbirt)·.aua wa)"e to Pf"eveJlt se1f-otcili.atioD8. 
-TuwllK effici4!ocY witb two controla 
-lde!.11 Audio Amplifier Circuiu. 
-BluePfiot. ,ection. 

500 ·N. DEARBORN ST., CHICAGO 
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T HE material app~aring under the title "Pickups and Hookup. by Our Readers" ~n RADIO ~GE,. is 
contributed by our readers. It is a department wberein our readers e"change views on ,:,arlous. CIr· 

cuits and the construction and operation thereof. Many times our readers disagree on techDl~al pelOts, 
and it should be understood that RADIO AGE is not responsible for the vi"w~ presented berem by con· 
tributors, but publishes the letters and drawing. merely a. a mean. of permitting the fane to know wbat 
the other fellow i. doing and thinking. 

Conducted by Fred Hill 

ff PRESE TTl NG southern recep
tion, Robert Barbee, 6114 Caddo 
Ave., Cedar Grove, La. , submits 

a list of stations picked up on a factory 
built set, the list ranging from the East 
to the \Vest coast. 

Interesting daylight reception is re
ported by Robert C. Potter, R. R. 3, 
Beamsville, Ont., Canada, who is already 
a member of the Dial T \\ ·sters. He has 
picked up 47 stations in all on a crystal 
set. His daylight list includes several 
Canadians and WBZ, WGY, KDKA, 
WEAR, WTAM and Wl\IAK , all of 
which makes an excellent record for 
some of our crystal gazers in the States 
to attempt to beat. 

H. Predosa, 2864 Lincoln Ave., Chi
cago, IlL, writes as follows: "Received 
your answer in regard to the three tube 
neutrodyne and want to congratulate 
you on your promptness. The reaSOn 
for this is that one time I wrote to the 

Magazine for a little informa
tion and had to wait two months for a 
reply, and the nature of the question 
was similar to the one I wrote you." 
All of which more or less con firms our 
opinion that when a fan writes in, he 
desires an answer. The staff has made 
it a point to answer all questions just 
as quickly as it is possible to do so. 

Our genial English informant, R. A. 
Ganatt , 17 Lome Road , Stroud Green 
N. 4, England, who furnished us with a 
bit of gossip from his side of the Atlantic 
in the August issue, gives us some more 
data of interest to our radio fans who 
have a flair for radio's international 
scope: 

British tubes at last are being made 
with the standard four prong base 
similar to the type to which the Ameri
can listeners are accustomed. 

Glass panels instead of bakelite are 
now the thing 'in France and Britain . 
(Oh. the weary hours of drilling!) 

Croydon Aerodrome, near London. 
call GED, uses a wavelength of 900 
meters. (Not much chance for the 
Americans to log- him. on account of the 
upper limits of most sets being 550 
meters. However. there is some chance 
for the dyed-in-the-wool experimenters 
with separate coils for the different bands. 

"Secret \Vireless, Ltd. ," is the name 
of a newly organized company in Eng
land contemplating broadcasting to a 

CONTRIBUTORS 

Name Address City 
Walton Van Winkle, Jr . .. 2528 Benvenue A ve ....... __ ... Berkeley, Calif. 
Arol Schmidt ...................... 484 40th St ... ..... ..... ....... ....... Milwaukee, Wis. 

DIAL TWISTERS 
Albert W. Small. .............. 1210 12th St. , N. W __ .. _ .... .. Washington. D. C. 
Robert Barbee ............. _ .... .. 6114 Caddo Ave .................. Cedar Grove, La. 
Vialis F. WaiL ................... ......... _ .... ........... _ .... ..... _ ... ... Glen Haven. Wis. 
Chas. W. Justus. _ ............ 2072 Greenwood Ave ....... .. .. Toledo. Ohio 
George Wistow ... _ ........ . 95 Leslie St ...... ... .. .... ........... Toronto, Onto Can. 
J. P. Morrison, J r .... _ ... _ .1711 South Peoria ..... _ ...... Tulsa, Okla. 
Joseph H. MilIer .... _ ... _ ... . 217 Pearl St .. __ ......... ...... _ ... Brooklyn. N. Y. 
Winston Klontz._ ................. ........ ....... ........ .............. ......... Mt. Morris. III. 
C . C. SchlegeL ... ................................................... ......... .... Kenesaw, Nebr. 
J. D . JohnstoIL_ .. _ ..... _ ...... U . S. S. Denver ....... _ ..... .... .. New York, N. Y . 
Bertram Susdorf.. .............. .. .... .... ........... .. ....................... .. Rantoul, III. 
John W. Wilson, Jr .. .. .... .. . 1764 Gilpin St .. _ ..... ........ .... Denver, Colo. 
Willis Stratton._ ................ . R. F. D. Route L ........ : ....... Canandaigau, N . Y . 
J . M. LandoIL_ ................... 113 Scoville Way ......... ......... N. S. Pittsburgh, Pa. 
Harold Huffman ...... ....... . Box 4, Van Dyke P. O . ...... Van Dyke, Mich. 
Chas. E. Ross. __ .. __ .......... Elgin State Hosp .. ... .. _ ........ Elgin, Ill. 
Fred C. Favre ......................... ......... , ....... ...... ................... Cressville, N. J. 
George Tucker ... _ .......... .. ... 1257 Benitean Ave ............... Detroit , Mich. 
Ramon Quesada __ ....... _ .. . 36 Angeles St .. ___ ............... __ Havana, Cuba 
V. Alcock .... ... .................... . Lynton Green Lanes, Pal-

mers Green ........... ... __ ....... London, Eng. 
John Skewis._ ................... 1731 Beaufalt Ave. _ ............ Detroit, Mich. 
Okey Deem. ...... __ .............. 1716 East 7th St .... _ ............. Parkersburg, W. Va. 
G. M. Hewson ................... . Drawer 705. __ ...................... . Drumheller. Alta., Can. 
Elmer H. Glafke .......... ..... _202 Rumely St .. ..... ...... ........ LaPorte, Ind. 
F. McGarr ..... ............... ................................... _ ............... _Binghamton. N. Y. 
Ray Masterson ............... ... 744 Greene St ... .. ................. . Marietta. Ohio 
T. C. J. DixoIL ...... .. . .... .. .... 1913 Decatur St ............. ...... Houston, Tex. 
Willie R. Jones ................. . 1249 Wood St.. .................... . Shreveport, La. 
Mrs. Frank A. Duston. ..... Box 424 . __ .................... _ ....... St. Stephen N. B., Can. 
G. V. Skai.. ........................ Ober Schreiberhau ................ Rsgb., Germany 
R. F. Cochrane ................ .. 1303 Main St ................ ......... Moncton, N. B., Can. 
Elmer Hopper .... _ .... ................. .. ....................................... Paris. Tex. 

paying audience who use special adapters 
for the broadcast. It is expected that 
theater broadcasts will be furnished 
patrons of the company. (It may work 
over there, but where's the kick in having 
your stuff piped n to the house like gas 
or water? Eh wot?) 

Ganatt says in the majority of cases 
where two way communication between 
England and America has been ac
complished by amateurs, such work has 
been done by the English amateurs 
living in suburban districts and not in 
cities like London and l\lanchester, where 
there is the worst shielding imaginable. 
(SOme of our friends in England should 
try Chicago's Loop district for trans
mission. It's like transmitting under
ground.) 

J. Robert Chandler, Arcade Box 1004, 

Los Angeles, Calif., tells us: " I have 
read your RADIO AGE for July from 
cover to coyer and get more real radio 
news than from any magazine for a long 
time; and I read most of the magazines. 
In regard to the best type of set, I be
lieve if I lived in a big city a regenerati"e 
set \,'ould do for me; if in the country 
a 5 tube r. f. set and if real far a way a 
super-het." The DX list accompanying 
the letter entitles 1\lr. Chandler to the 
DT emblem. 

B. OdelI, 270 Odgen St., Orange, N. l ., 
says he is quite pleased with the 8 tube 
super he built from the description by 
Calcaterra in the May number of RADIO 
AGE. 

O. L. Overton, Station G, Memphis, 
. Tenn., sends in his idea of a "go-getter" 
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Fig. I.The p~' cture above shows Herbert Hiley, oftheBritish stationG21 H, situated at Keigh
ley, Yorkshlre, who has been successful in establishillg communication with J~[. Fremi, 
Rua Aswaldo Cruz, Nieteroky, Bra;il, a d£stance of 5-100 miles with a wat'elength of 
42 meters and 15 watts il1 the antenl1a, the circuit used bei ng a Hartle)' loose coupled. 
Mr. Hiley is shown logging a station. The photograph is by courtesy of G. Crowther, 
28 Cark Road, K eighley, England . 

set which is a variant of the well known 
\\'cagant, single circuited. He reports 
excellent results with it, as many other 
fans have. 

Vialis F. Walz, Glen Haven, Wis., 
found the ultra-audion circuit in our 
"Radio Rodeo" in August and has been 
having great luck with it. The panel 
was three ply board; it was hooked up 
with bell wire and no soldering done. 
After getting a nifty bunch of stations, 
I\lr. \\'alz intends making the set over 
in permanent form for use in chasing 
DX stations. The ability of the ultra
audion to transmit signals with a micro
phone in the ground lead depends en
tirely upon the antenna, ground and the 
amount of power which the tube will 
handle. Of course, to do any trans
mitting it will be necessary to have a 
transmitting license from the U. S . De
partment of Commerce. Application 
for such may be made to i\Ir. E. A. 
Beane, Radio Supervisor, Ninth Radio 
Disgrict, Federal Bldg. , Chicago, Ill. 
The above information is given for Mr. 
Walz and the host of others who have 
written in asking regarding the use of a 
microphone in the ground lead. Pri
marily the set would be only a , 'ery short 
range transmitter. 

Charles W. Justus, 2072 Greenwood 
Ave., Toledo, Ohio, remarks that the 
coast to coast set which was published 
in the !\Iarch issue lihould be included 
in the blueprint section which this maga
zine maintains each month. He feels 
that such good hookups should be shown 
in tbe prints. Maybe some of our readerS 

feel that way, too. Let's see what they 
havc to say. 

George \\'istow, 95 Leslie St., Toronto, 
Ont., Canada, must have an adding 
machine running hot, for he reports 
hearing 265 stations within a span of 
eight nights, the list showing an average 
of something like thirty stations a night. 

For the benefit of' our transmitting 
fans and our general readers, we are 
running in this section a picture of the 
station of Herbert Hiley, British G21 H, 
located at Keighley, Yorkshire, who has 
been successful in establishing com
munication with 1\1. Fresn i, Rua Aswaldo 
Cruz, Nieteroky, Brazil. The distance 
in this case was 5400 miles. The wave 
used was 42 meters and the power, 15 
watts, output. The circuit used Was a 
Hartley loose-coupled. 

Using a regenerative set with trans
former and resistance coupled audio 
amplification, Walter Van Winkle, J r., 
2528 Benvenue Ave., Berkeley, CaliL, 
whiles away the hours logging the two 
coasts, despite the presnce of about fifteen 
locals in the Bay counties. The re
sistance coupled amplification and the 
push-pull arrangement has been touched 
upon previously by Mr. Rathbun in 
the September blueprints. 

_ J. P. Morrison, Jr., 1711 South Peoria, 
Tulsa, Okla., sends us an excellent list 
of stations heard during the Summer. 
He is a recent convert to RADIO AGE 
and thinks ours the best magazine cater
ing to the broadcast listener. 

The Magazine of the Hour 

Joseph H. l\liller, 217 Pearl St., Brook
lyn, N. Y., working through local inter
ference, has a commendable list showing 
a great deal of perseverance. The cir
cuit is a three circuit type with only one 
tube. Before the single tuber came 
into being, Mr. l\[iller was a con firmed 
crystal fan. In addition to the broad
casting stations, a number of "hams" 
are included in the list. 

Using a single tuber, Winston Klontz , 
1\11. Morris, 111., furnishes a worthy list 
of radio reception, taking in the two 
coasts and Canada. 

C. G. Schlegel, of Kenesaw, Neb., 
asks us to give some of the superdyne 
circuits, believing that our August num
ber catered principally to the newly 
initiated instead of the dyed-in-the-wool 
experimenter. T he circuit to which he 
refers is not so much a circuit as it is a 
trade name. 

Writing from the U. S. S. Denver, 
care Postmaster, New York, N. Y., 
J. D . Johnston relates his experiences 
with radio, beginning with a crystal set 
and thence via the usual route to a three 
tube regenerative, a five tube neutro
dyne and finally the super-het, using 
the modulation principle instead of the 
conventional double detection . 

Attesting the popularity of the one 
tube regenerative, we have John \V. 
Wilson , Jr. , of 1764 Gilpin St., Denver, 
Col., sending in his application for the 
DT honors. We often wonder if the 
possessor of a five tube set or even a 
super ever really gets the thrill out of the 
game that he "did when he first listened 
on a pair of "cans" to a weakling signal 
from a distant broadcaster. 

Being anxious to hear what is trans
piring on the lower wave bands, Bertrand 
Susdorf, of Rantoul, Ill., rigged up a 
short waver and picks up KDKA, WGY 
and an occasional other station in the 
region below 100 meters. In addition 
he has a three circuit set used for the 
standard broadcast band. 

Over two hundred American broad
casters, three hundred some odd ama
teurs in the U. S. and fifty or more 
abroad, to say nothing of 2EH Scotland, 
5NO, Newcastle, Eng., YL, Paris, France, 
4AG, Dunedin , New Zealand and CBS, 
Buenos Aires, Willis Stratton . R. F. D. 
Route No.1, Canadaigua, N. Y., easily 
qualifies for DX honors and the coveted 
DT button. Fine biz, we say. 

J. W. Landon, 113 Scoville Way, 
N. S. Pittsburgh, Pa.. on seeing in a 
recent number that William J . Sergeant 
was interested in a four tube set that 
would tune sharp, furnished Mr. Sergeant 
with the diagram and constants of the 
circuit he is using. Just another indica
tion of the wonderful bond of friendship 
that exists between members of the same 
fraternity. 

We almost fell out of our chair when 
the following letter appeared at the 
RADIO AGE office: "At last I have 
found wbat I wanted. It is 'RADIO 



RADIO AGE for October, 1925 

The World's 
Largest Exclusive 

Radio Mail Order House 

The Magazine of 1M Hour 45 

Will Send You This Wonderful Book FREE ~~ 4~YNO!A 
STUDE SET 64 illustrated pages containing thousands of bargains in radio sets, 

semi-finished sets and radio kits of all lityles, sizes and approved cir· 
cuits. 5 tube complete sets as low as $29.50. Beautiful models of the very latest 
designs and types. Elaborate console models with loud speakers built right into cabi
nets of genuine mahogany and walnut. ALL SETS GUARANTEED. Coast to coast receiving 
range. Catalogue also contains everything in radio supplies. including batteries. chargers, 
loud speakers, transformers. condensers. rheostats and any other parts you may want for 
improving your set or building a new one. Guaranteed saving to you of ¥3 to %. 
The Biggest 5-Tube Value on the Market 

Positively the world's greatest 5 tube radio bargain. REGULAR $75.00 
VALUE. Our large quantity production enablea us to sell this set for ONLY 
$29.50, fully built and wired in beautiful mahogany cabinet of latest design with 
sloping Bakelite panel of Satin finish

l 
handsomely etched and engraved as illus

trated. Constructed of the finest low· ass condenser •. coils and $ 2 9 50 
8ockets, bakelite baseboard, panel and dials. PRICE FOR ' 
SET ONLY. . . . . . • • • . . . -
Transportation charges extra, shipping weight 25 pounds. 

This Set with All Accessories, Including 
Tl1e Famous American Bell Loud Speaker 
with adjustable unit, 2-45 volt "B" batteries, one guaranteed 100 Ampere HoW' 
storage "A" baltery, cable for battery connection, 5·20lA tubes. 
Aerial and ground equipment. and everything com'plete S5915 ready to set up and Operate. Nothing else to buy. PRICE 
Transportation charges extra. Shippine weight 100 pounds. -
Complete instructions with set. . . • • • • • 

Order Direct From This Page' Sa~e Y3 to Y~ . Our guarantee protects Y0!l . Money cheerfully refunded if you are not 
• ~ahsfied Wnte your order and pnces plamly. Send post offll;(. money order or bank 

craft for full amount to ineure safety. Refer to any bank or c.Jmmerdal agency regarding our reliability. 

Semi-Finished S-Tube RADIO FREQUENCY 
RECEIVING SET 

This special offer is astounding the radio world. Coast to coast recep. 
tiOD on loud speaker. Low.loss condenser.; and sockets. Highest quality 
transformers. Bakehte rheostats. All wiring concealed under Bakelite 
baseboard. 7 x 18 panel fits into any standard 7 x 18 cabinet , comaet" in. 
structions for operating. G UARANTEED SAVING TO $1 15 
YOU OF ~O.OO. Price of set all mounted . Not wired. 
Cabinet of same model as American Radynola -
pictured above $5.65 extra • - - - • 

You lDIlst have our catalog no tnatteT what set or kit you want . Our line 18 com" 
pleteand indodes all popular !!let!. euch lIS SuperhaterOdyne. Neutrodyne, Ultra-

:rb~~fl::!~ae~~i't:.tli~II;!~:'a~d~~~~~~Clu':uro~cbn:~r:!'1 ~~!~ a~~n~ 
faeturer9 anch 88 Fro.t" Ho.ard, Baldwin. Brand •• , W •• tarn Electric, Co
lumbia and otheJ'B. 

Our semi · finished leta eome witb aU parta monnteod on panel and baaeboard ready 
Cor wiring. Do not fail tOllend for onr eatalo(l. Remember-we are tbe lar&reat ex~ln' 
sl'1eradio mail order dealere in tbe world and ~arry tbe best of everythm~ in radio. We 
I8ve you 1-3 to 1-2 ou tbe following kits. Detailed description appear 10 our cataJ~. 

NEUTRODYNE 
Gennine Licenled Nentrod", .. 
kit of pane come full,. assem
bled on the Danel anel b ... ~
board with eompleU! Instrue
tioDS read,. to wire 

$29.75 
OUR GUARANTEE 

COCKADAY 
3-tube Cockaday kit of 
parts. fully assembled 
on panel and baseboard. 
ready to wire 

$15.85 

REFLEX 

$38.65 

Semi -Finished 8 -Tube Super- Heterodyne 

World's famous 8-tube 
Super.Heterodyne 

Fully mounted on panel and base
board. These pictures show inte
rior set and how it looks when 
enclosed in cabinet. Comes com· 
pletely assembled ready to wire 
and operate. We have testimonials 
from thousands of builders of this 
set . Some Have Received Foreign StationS on Loop Aerial. 
Unsurpassed in volume and tone quality. Low·lossstraight line freQuency 
~onden!era. vernier dials .. finest qnality rheoatat!. MBtcbed RemlerorColumbialonp: 
wa .... tren.tonnero. Reqnires only tbree screws for ettaching panel and baseboard 
end set iB read,. to operate. 'lx30 panel. Pnl"e of Bet only_ 

Reo.niree Collomr"" eece580ries to ~ompletetbiIget. 7xSO $4315 ""blnet. 9,201A tub .. for Itcrageb .. ttcryoperationor199tube!o 

!~f~7. b~P blt~~~~ ionl:s:~re:::, ::nnre:tt'ar:~br~~~~~-~5. --
All these items are hsted in our catalog at • tremendous Having. 

ULTRA-AUDION ALL SETS & KITS OUR CATALOG 

$6.35 

Every article exactly as rep
resented. Every article is tes
ted before shipping. Com
plete satisfaction or money 
cheerfully refunded. 

RANDOLPH RADIO CORPORATION 

includes complet& list of 
broadcasting stations and 
general information and 
facts about our free ser
vice division. Our radio 
engineers will help you solve 
a II your radio problems. 
Send your name and address 
on a card or in 41 letter_ 
We will send c:.atalog FREL 159 N. Union Ave. Dept. 13 Chicago, Illinois 
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AGE,' the radio magazine with blue
prints, not overstuffed with technical 
terms and not entirely neglecting the 
beginner. I have been a fan for five 
years and have been getting most of the 
radio periodicals. Recently I stopped 
buying the artists' pictures and out
landish histories of radio until now I 
am only receiving one, and as soon a 
my subscription expires that magazine 
will expire with it as far as I am con
cerned. Today was the first time I saw 
your magazine and I have only had time 
to re.ad one article; but it appeals to 
me so I want to hasten to get on your 
subscription list. I see the wisdom of 
your not naming the firms names or 
any of the parts used in your articles, 
but I am so taken with :\lr. Rathbun's 
article on the 8 tube super that I wish 
to build it. 

"This one article is worth more than 
the yearly SUbscription cost." 

This was written by James :\1. flen
nett, P. O. flox 1431, \\'eirton, \\'est 
Virginia, and we'll say it is some letter. 

Harold Huffman, P. O. Box 4, Van 
Dyke, Mich., fa\'ors us with a list of 
stations picked up on a single tube set, 
using a split \·ariometer. The list in· 
c1udes some Canadians. 

"Good parts" is the reason assigned by 
F . C. Favre for his success ' with home 
made radio sets and the number of sta
tions logged according to a letter recei"ed 
from him at Cressville, N. J . 

1'\0, Geraldine, there are no battery 
solutions that take the place of an elec
tric charge for your battery. A storage 
battery is a typica l example of the "put 
and take" game. You take out so much 
and you must put back so much. Since 
you take current you must replace Cllr
rent. You don't take the solution so 
why shOUld you figure on adding solu
tion ? 

For the benefit of James R. Ilarts
horne, 2258 fledford A,'e., flrooklyn , N . 
Y .. ann a host of ot Il er Dial Twisters, we 

would like to announce that the D. T . 
buttons are sent out every month just 
about the time the issue is run off the 
press. Sometimes there is a little delay 
incident to a press of business, but as a 
rule by the time the issue is on the news 
stands your button should have arrived. 

George Tucker, 1257 Bevitean Ave., 
Detroit, :\lich., with a factory built set 
logged fourteen stations in a half hour. 
Since seeing the August number, he is 
interested in a su per to see if he can better 
his record. 

Arol Schmidt, 484 -lOth St., :\1iI
waukee, Wis., favors us with a letter 
telling about :\1r. Dunwoodie, at Apia, 
Samoa, who regularly receives KY\V, 
KFKX, and who also has logged 
Portland, Ore., and a Canadian station, 
the distance being something on the 
order of eight thousand miles. :\1r. 
Schmidt encloses a diagram of the re
ceiver used by l\Ir. Dunwoodie, which is a 
two stage radio and a detector, the latter 
coupled capacitatively from the grid of 
the detector to the plate inductance of the 
preceding tube. The detector is regenera
tive, a la Armstrong. The antenna coil 
is 35 turns, its secondary, 50 turns span
ned by a .0005; the output of the first 
tube gues through a r. f. transformer, un
tuned, to the grid of the second tube. 
The plate inductance of the second tube, 
which is also the secondary of the detec
tor circuit, contains from 40 to 60 ' turns, 
bridged by a .0005 mfd condenser. The 
tickler coil has 75 turns. In :\Ir. Dun
~\'oodie's case spiderweb coils are used i 
any tubes are. suitable and only 45 volts 
is necessary for a fl battery. The re
turn from the first grid is put on the 
slider of a -l00 ohm potentiometer. A 
diagram of the circuit is shown in Figure 
2. 

A one tube Reinartz, home made, is 
all that Ramon Quesada, 36 Angeles St., 
Havana, Cuba, requires to bring in both 
the coasts, :\Iexico and Canada. The 
list of stations logged is not very long but 
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the distances are all in excess of a thou
sand miles. Que tal, amigo? 

RADIO AGE has one Dial Twister 
(he will be when th~s issue is off the press) 
who receives all kinds of European 
stations. Don't all jump at once. He 
is a sea-going operator, V. Alcock, 
Lynton, Green Lanes, . Palmers Green, 
London, England, who seems to run 
London to Galveston and return. In 
addition to all the European stations, he 
picked up a flock of the American sta
tions, quite a few Canadians, Mexicans 
and a Cuban, all of these on the voyage 
previously mentioned. Many a D. T. 
would give his right arm for a chance to 
cross the Atlantic with nothing to do 
but log 'em on all sides. 

John Skewis, 1731 Beaufalt Ave., 
Detroit, :\Iich., tells us he built about 
twenty sets . last winter, and has just 
finished the set shown on page 23 of the 
February Radio Age, which he says beats 
them all. !'olr. Skewis is a shut-in and 
has plenty of time on his hands. He 
says: "It's a pleasure for me to take one 
of your hookups and construct it, as I 
have full confidence in its being as stated 
in your magazine." Using the set re
ferred to on page 23 of the Febru
ary Radio Age, he picked up CNRE, 
Edmonton, Alberta, Canada, about 1500 
miles from Detroit, bringing in the sta
tion on the loud speaker. He now only 
awaits the coming of good DX weather 
to get up a DX list that will knock 'em 
cold. That's the spirit. 

Albert W. Small, 1210 Twelfth St., 
N. W., Washington, D. C., has fine 
results with the ultra-audion, using 
either the resistance coupled or trans
former coupled audio amplification . 

Okey Deem, 1716 East 7th St., 
Parkersburg, \Vest Virginia, will not be 
weaned from the Armstrong single cir
cuit regenerative, which brings him all 
manner of signals, and whose list entitles 
him to one of the buttons. 

Fig. 2. Many of you have wondered what Mr. Dunwoodie at Apia, Samoa, about 8,000 miles from Chicago, used for reception, 
Well, the story is shown above. 'Two stages of radio and regenerative detector. The diagram is self-explanatory. S piderwebs may be 
used for the coils, or any other form of good inductance. The set will work with any tubes and only 45 volts B battery is required. 
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Ward's New Radio Catalogue 
Is Yours Free 

Yours Free-the newest, most in
teresting book published on Radio. 
A book prepared by Radio experts 
-a complete Radio manual. 

52 fully illustrated pages showing 
what is new in Radio and what has 
been approved by the best experts. 

It shows sets from one tube to 
five tubes, the new one dial control, 
parts and supplies, batteries and 
cabinets. It gives a list of stations, 
a radio log for recording stations. 

Our 53 year old Policy 

Ward's is Headquarters 
for Radio 

Ward's is today one of the greatest 
Radio stores in the world-selling 
everything in Radio without the, 
usual Radio Profits. And besides , 
we sell only the tested and approved 
equipment-selected and tested by 
our own experts, who are up to the 
minute in Radio. Thousands of cus
tomers write us of their delight and 
saving on Ward's Radio sets. 

For 53 years we have sold only quality merchan
dise under a Golden Rule Policy. You can rely 
absolutely upon the quality of everything shown 
in this Radio Catalogue. 

~:::::: ... ;~.~::;~:::~.~~~~.~.~~~:-;;;~.;:;~; ... 
Baltimore Chicago Kansas City 51. Pam 
Portland, Ore. Oakland. Calif. Fort Worth 
(Mail this coupon to our house nearest you.) 
Please mail my free copy of Montgomery 
Ward's New Radio Catalogue. 

Montgome:{yWard &Co Name . . ......... . .... .. ............. . •. 

Local address . ......... . ...............• 
Tnt Oldest Mail OydeY House is Today the Most Progyessive 

6alrimor(' Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 
Post office . . , . .. . ....................... . 

State . ... .... .- ... • .......... , . .. .....••• 
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THE KODEL MICRO
PHONE LOUD SPEAKER 
is an exact replica of the 
transmitting microphone 
used in broadcasting. 
The effedent Kadel reproducing 
unit, with an ingenious new 
snall.shell hom. mounted Inside 
the microphone case. produces 
a remarkably clear. full-toned 
,"olume. Non-vibrating tone 
chamber elunlnates distortion . 

The $15 model,ncorporates the 
new Kadel. Jr. un,t; with the 
large Kodel unit. $20 

Radio J'41~1I ~oe",.,hiJ" h"". th.m 

THE KODEL RADIO CORP 
506 E. Pearl St.. Conclnnatl. O. 

* LOUD SPEAKER 

~ 

RAULF ~~~~56~~E~~!~ 
CHICAGO. WRITE FOR CIRCULAR 

For "Who's Who in Radio" Watch for Radio 
Age Every Month. Don't Forget 

new your Subscription! 
to Re-

The Magaz1:ne of the Hour 

An Organized Warfare 
Against Fading 

(Continued from page 22) 

with primary inserted in the plate circuit 
of the second detector of a super-hetero
dyne, the proposed rectifying unit can 
be added either within or outside the 
receiving set by the arrangement in
dicated in Figure 1 of the circuit diagram. 
Here it will be noted that the audio
frequency transformer with primary 
shunted by a condenser to by-pass radio
frequency currents is left in the circuit 
so that the telephones may be used in 
an audio stage for monitoring purposes. 

II Where the wiring of the receiving 
set is inaccessible, as with the 'Radiola 
8,' the primary of the extra interrr.ediate· 
frequency transformer (42 kilocycles) 
may be inserted by means of an adapter 
which raises the electron tube so as to 
allow opening the plate circuit between 
the socket and the tube itself, as shown 
in Figure 2 on the diagram. (Adapter 
may be constructed from the base of 
an old UV-199 tube and any adapter 
made for this type of vacuum tube. 
The second detector of the 'Radiola' 
is the third tube from the left when 
facing the cabinet.) By employing only 
the first stage of audio amplification 
for the monitoring telephones it is 
possible to utilize the vacuum tube of 
the second audio stage (at the extreme 
left when facing the set) for the two
electrode rectifier by making another 
adapter which raises the tube and leaves 
only the filament connections in cir
cuit. 

"A \'oltmeter should be placed across 
the filaments of all vacuum tubes and 
voltages should be kept the same through
out all test periods. This applies also 
to the two-electrode tube, if used. If the 
same filament battery and the same type 
of tubes are used for rectifier and receiv· 
ing se't one voltmeter will suffice for all. 
'B' batteries should be in condition to 
insure constant voltage throughout a 
test period. 

"Some observers have had difficulty 
with a serious lag in the response of the 
galvanometer pointer. This effect can 
usually be minimized by critical damp
ing. Probably the easiest way to accom-
plish this is to shunt a resistance box 
across the galvanometer while in circuit 
and vary the resistance until the pointer 
responds quickly to current variations. 
I n case a shunt resistance fails, a series 
resistance may serve the purpose . The 
former should correct the vibration 
effect; the latter is needed in case the 
pointer lags. 

"'Vhen recording is done on a con
tinuous tape the exact time should be 
indicated on the record approximately 
every 15 minutes as a means of checking 
for later comparisons. \Vhere readings 
are taken and plotted later it will natur
ally be necessary to check the time much 
more closely as deHections will be read 

I se\'eral times a minute. Changes in 

I 
receiver amplification made during a 
record should be noted, together with 
the approximate ratio of change. 

:(. Tuted and Approved 611 RADIO AGE :(. 
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ImprolJed 
Roherts 

* 

\ 
)) 
! 

) 

Approved by 
Ten leadinq manufacturers 

7f..., r.&,1d (Ice 

-H"dmmarlund
E(o&N4.. 

R ECEIVE R 

Set1d fOr thh. m()j;t COm
Dl~tc book. cl\-inc fuji ia
structioxu ou 3.."ISemblin,;. 
wiriD&:. e.nd oDerataDg the 
H.m.mArlWld-Robe~ re
cei,:er. 

25c 
The All-American 

Rad.·o Corp., contri b
ute the Rauland 
Lyric Tra.nsformer to 
the efficiency of 
this new receiver. 

THE new Hammarlund-Roberts receiver is the united achievement of 
ten leading engineers. endorsed by ten of the best-known radio manu

facturers . Xo one man's or one group's conception of five tube possibili
ties but the composite of the leaders' convictions. 
This concentration of the leaders in engineering and manufacturing skill upon one purpose
the perfection of tried and proven radio principles hy new and intense npplications prod ueed 
new results so vital and sO valuahle that they put the Ilammnrlund-Roherts fa r heyond your 
expectations of performance. 

In designing this new standard of efficiency. the consulting engineers had at their disposal the 
fint'llt parts the market affords- regardless of cost. They were not handicapped in huilding 
to a price. 

These ten leading manufacturers offer to the American public greater value than ever 
hefore. A radio receiver constructed throughout of the lAtest. most efficient parts designs at 
a price "ithin the mean.s of every one. A five tuhe receiver that equals the Super-lleterodyne 
in selectivity and volume. A receiver so simple in design that anyone can build it from the 
instructions in the " IIammarlund-Roherts Construction Book." You will wonder at this new 
simplicity; this new efficiency; this new 6:lving. 

Write for this most complete book 

HAMMARLUND-ROBERTS 1182-D-Broadway, N. Y. 

Hammarlund -

ROBERTS 
lj: T ested and Approved bll RADIO AGE :(. 

ASSOCIATE 
MA.'1UF ACTURERS 

All-American Radio Corp. 
Alden Manufacturing CD 
Radiall Company 
Carter Radio Company 
Dubitier Conden~ers 
UniDn Radio Corp. 
International Resistance Co. 
Hammarlund Mfg. Co., Inc. 

Na-ald ~ockets and 
dialtt. Carter Rheo
stats , Jacks and 
Swi tches approlJed 
for the Hammar
lund-Roberts. 
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* 

Order Jrom Dealer 

Test 
Your 
Bat-
teries 
Get a Jewell 

No. 84 "B" 

Battery V 0 I t 
Y.eter and 

test your bat

teries reg u -

larly. You'll 

save a lot of 

radio trouble. 

Send f or a Jewel 15-B Radio Catalog. 

J ewell Electrical Instrument Co. 
1650 Walnut St. Chicago 

"26 Years A1aking Good Instruments." 

A NEW HI-MU TUBE 
The HI-CONSTRON Tube (Price $3.00) 

:{e Model C. T. lOlA 
A CLEARTRON PRODUCT 

For Resistance Coupled Amplifiers 
The Hi-Constron isa Hi-Mu tub ~ with an a mplication con tant of 20 that has 
been especially d esipned fo r Resistallce Coupled Amplifiers. The Hi-Comtron 
was the fi rst Hi-~'Iu tube o ffered for sale to the general public and is the 
result of Yt'llrs of research work . 
Others may imitate the Hi-Constron a s to its appearance but none surpass 
its Quality. 
We also manufacture 

CT 201A CT 199 Standard Base 
CT 199 Small Base CT 400 Rectron for B Battery E!iminators 

List Price 01 all types, $2.50 
CLEARTRON VACUUM TUBE COMPANY 

28 West 44th St., New York, N. Y. 
Factories-West New York, N. J. and Birlningharn, England 
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Where Does the Power Come 
From? 

(lolllinlled from page 14) 
phone circuit varies. Naturally, the 
source of potential used must be un
varying, for a fluctuating potential 
would cause noisy and distorted trans
mission. For this reason, generators 
are neyer used in microphone circuits 
because of fluctuations which are neces
sarily impressed upon the output. Bat
teries of some kind are always employed. 

When faithfulness of reproduction 
is attained in transmission, the micro
phone has responded accurately to an 
air wave form of extraordinary com
plexity, with full consideration to over
tones or harmonics, correctly propor
lioned according to the character of the 
various instruments. The current supply 
to the microphone supply has been un
varying, without tending to increase the 
energy on some frequencies at the expense 
of others. Billions of chemical actions 
have contributed to an even and re
sponsh'e potential supply, so that the 
finest graduations of sound wayes have 
been translated into current variations, 

A. F. Circuits 

BECAUSE the frequencies .involved 
in the microphone circuit when 

passed through telephone receivers ca use 
sound waves to which the ear responds, 
they are termed "audio-frequency" cur
rents. They are identical with those 
transmitted over telephone lines. In 
receiving sets the audio-frequency am
plifier magnifies such currents, The 
term "audio-frequency" is used to desig
nate electric currents of less than 10,000 
cycles or alternations per second, be
cause such currents Can be used to set 

I 
up sound waves affecting the auditory 
nerves. 

An electric copy of the sound waves 
having been produced by the micro-
phone and its associated equipment, it 
is next amplified by vacuum tube am
plifiers until it is a . very powerful audio
frequency current. If broadcasting .is 
done with the aid of telephone lines from 
a remote control point, from four to ten 
stages of amplification may be used. 
All these amplifiers use batteries in 
order to assure an absol utely quiet 
reproduction, free of hums and clicks. 
This current is further amplified by the 
modulator tubes of the transmitter until 
it is of th~ same order of magnitude as 
the radio frequency carrier current 
itself. All of this manifold amplification 
must be carried out without the intro
duction of distortion or extraneous noise 
if good quality of reproduction is to 
result. 

Another process is required, however, 

I before these currents can be radiated 
into the ether. While audio-frequency 

-------- ------------- ----------------- currents pa~ sucr~dully through wi~ 

Increase Distance,Volume, Clarity 
UColytt" adjD8tnhle gTid leak improve. receiving. Gives 
proper valae of leak in grid .irea.t, RDd hold. It. Simple. 

e'ompact, easy to inetall, onlyone bole 
.". ill panel. Tillie!! any tube perfeetly. 

. ;.J Try the " e olytt" on 
. Money·ba.~ guarantee. 

11.00 complete. with fall 
directiOD8. 8301 

A regular $25 lOUd lIpeakerfor 
$16. Loud. clear, mellow t one. 
Bell 13K in. diamet"r, horn 
22 in. high, equipped with 
Lakeside Adjustable Un i to 
Agents wanted, write for par
ticulars. 

Lakeside Supply Co. 
73 W. Van Buren St .. Chicago 

:.(. Tes ted and Approved by RADIO AGE :.(. 

telephone circuits, they do not set up 
electro-magnetic waves when used to 
charge an antenna syst em. The property 
of setting up electro-magnetic waves in 
the ether is possessed by radio frequency 
currents. I n broadcasting, very high 
frequ encies are used. The wavelength 
of a station is determined by the f re-

(Turll to page 5Z) 
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* Spreads the Stations 
Over the Dial-Thcnew 
AMSCO Allocating Condenser is the triumphant 
combination of electrical engineering and mechanical 
ingenuity. Electrically efficient in unscrambling the 
stations on your dials. Each dial degree from 1 to 100 
will be found to represent 10 broadcasting kilocycles 
accurately over the entire scale-H a station for every de
gree." Mechanically ingenious in correcting the fault 
of other S. L.F. Condensers-it consen:es space! Scien
tific low-loss construction. Rigidity with light weight. 
Made in tb.ree eapaeities-Sinele or Siamese. Ask vour dealer. or 
write for details of the entire AMSCO Line of engineered radio parts. 

AMSCO PRODUCTS, INC. Dept. P. 
Broome and Lafayette Streets. New York City 

:to Te8ted and Approved bll RADIO AGE :to 

New! -a handsome in6tru' 
ment at a low price, the 
AMSCO Vernier Dialgh·e. 
6.nes5e to vour fioller. . Step.' 
down 13to 1. backwards o r 
forwards, without momen
tum or back-la.b.. 

51 
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TRUE TONE QUALITY 
!) 

TilE DAVE:'II 
5 t:PER, 

AMPLIFI ER 

V OLUME was former!. the goal of radio engineers. The blare of dis
cordant trumpets succeeded the tinkling of the harp. The goal had bt'en 
reached. 
But true tone qualit y is the star we now are shooting at. This explains the 
phenomenal growt h of t he demand for resist ance coupled amplification. 
T he end of the era of distortion is in sight. 
Daven engineers ha, e pioneert'd in resistan e coupl('d amplification. 
Da, en Hesistors and \10untings. Ballasts, Amplifier Kits and Super
Amplifiers are standard e erywhere. 
The Da'Ten~Super-Amplifier is the arislocml of amplifiers. Absolutely no 
distortion. \ revelation to music lovers. I t is sold by dealers everywhere, 
complete. read y t o conn('ct " it h tuner and batteries, for $15.00. 

DA VEN HIGH-l\IU TUBES 
AIORE volume of true tone quality is the latest achievement of Daven engineers. 
T he new Daven Tube T y pe l\ JU-!?O increases the amplific a tion of the Daven Super 
to equal or exceed that obt a inable " ith transfor mers. 6 vol t, J4 ampere--S4.00 
each. 
T he Daven Power Tube T)' pe l\IU-6 for the last, or output stage-S5.00 each. 

DA YEr; PHODUCTS ARE Ol\ LY SOLD n Y GOOD DEALEH 
"l7~ .fJ,,~ o/.Ah,~ · 

'\Q~Y,tN 8~~1if"0 8~ g Ai\16(, * 5i'csUlcr S;,,;ciakJts-
Newark (Reg. U. S. Pat. Off.) N e w Jerse~' 

CLIP THIS COUPON r --------------------
I 
I 
I 
I 
I 
I 
I 
I 

D A YEo HADIO CORPORATION 
158-160 Summit S t., l\ewark. , :'<I. J . 

Please send me the following on Resistance Coupled Amplifica tioll ' 
Chuk one 

o Resistor Manual. 30e is enclosed . 
o Comillete Cat"log (free). 

N ame . ..... ... ... . . . ......................... . 

Address . ..... . . .... . ..... .. . v, ..... , .............. . ....... . 

1I· IO-:!5 

FOR DEALE Its : Sen<l your letterbead or card. or this coupon and " e .. iII 
have our nearest distributor communicate with you . 

R ESITOH ' \ IA "VAL 
The lIandbook or Resis
tance Couploo Amplifi
cation. At hcst Radio 
Dealers !!5c. Direct by 
mail. poot(>aid 30 •. 

TIlE BIG LITTLE TIIIXGS OF RADIO 

The Magazine of the Hour 

Where Does the Power Come 
From? 

(Continlledjrom page 50) 
quency of the currents used to charge 
or discharge the antenna. Thus, for in
stance, a wavelength of 300 meters is set 
up by a current of a million frequency 
and -192 meters by 610,000 frequency. 

Various methods for generating these 
high frequency currents have long been 
known to radio art . But how to com
bine the radiating properties of radio 
frequency with the audio-frequency com
ponent necessary ib the transmission of 
speech and music long baffled the 
scientists who devoted themselves to 
the problem. T he first use of radio 
frequency currents in communication 
was for dot and dash telegraphy. ay 
means of the t ransmitting key, the gen
erator of high frequency currents is 
connected and disconnected from the 
a ntenna system in accordance with the 
telegraph code. 

How It Started 

TH E first attempts at radio t elephony 
consisted of using a variable resistance 

to va ry the amount of radio frequency 
current in the antenna, according to the 
sound waves to be sent out. Thus, the 
carrying qualities of the radio frequency 
current are utilized, \\·hile the distinc
t ive communication possibilities of speech 
a re reta ined. 

I n these early radio telephone trans
mitters, microphones were used in series 
with the antenna system to accomplish 
this variation of the radio f requency or 
"carrier" current . But microphones 
a re practical only for controlling small 
currents. When the radio frequency 
heavy currents necessary for long dis
tance transmission are passed through 
t hem, they fail to carry the load . 

The process of combining radio and 
audio-frequencies is called modulation. 
.'\. practical method obviating the neces·· 
sity for hea vy microphone currents suit
able for high power transmission was 
de veloped by R. A. Heising. It depends 
for its operation upon varying the plate 
potential of a vacuum tube transmitter 
rather t han changing the resistance of 
the antenna system as radio frequency 
currents are applied to it . With the 
Heising system, the audio-frequency 
microphone currents are magnified by 
successi ve stages of amplificat ion until 
they are of the same order of magnitude 
as the radio frequency carrier. These 
amplified microphone currents a re used 
to add or subtract from the plate poten
tial s upply of the radio frequency oscil
lator tubes . Thus, the carrying qualities 
of radio frequency currents are combined 
with the communication properties of 
audio-f requency currents to set up 
electro-magnetic wa,'es in the ether. 

The work of the receiving set is just 
the reverse of that of the transmitter. 
In an antenna system within the in
fluence of electro-magnetic waves from 
a distant transmitter. there is set up 

I within it a combination of radio and 
audio·f req uency currents identical in 
frequency and characteristics with those 
of the distant transmitter which set up 
the electro-magnetic waves . 

. (Turn to page 55) 
~ Tested a·nd Approved by RADIO AGE :{. 
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An IMPROVED Slide Wire 
Bridge 

The l\iagazille of the IIour 53 

(Colltilluedjrom pa.gc 18) 

frequency currents. This buzzer will 
then be mounted on one of the end pieces 
of the box, with the adjusting screw 
protruding through to the outside of the I 
box. The buzzer will have terminals 
(81) and (B2) . 

An "0:'\ "-"OFF" battery switch will 
be mounted on the same end piece of the 
box as the buzzer and will ha\'e terminals 
(SJ) and (S2). 

Two binding posts will be mounted 
on the end piece opposite the one on 
which the above equipment is mounted 
and will be designated (R) and (R 1). 
Two binding posts will also be mounted 
on each side of the box. Those on one 
side will be designated (X ) and (Xl ). 
and those on the other sifle (Y) and (Y 1) 
The instrument will then be ready to be 
wired. 

Stranded, rubber-covered or braided, 
cotton covered wire should be used to 
wire the instrument, as this wire is not 
as liable to come loose at the terminals 
or soldered connections as solid or bus 
wire. It is also necessary that some 
flexible wire be used for certain leads to 
make it possible to remo,'e the cover , 
or panel, when it is necessary to replace 
the flash -light battery (E). This battery 
should not have to be replaced for at 
least five or six month s as the current 
drain from the average high frequency 
buzzer is only about thirty milli-amperes. 
The following wiring chart will si mplify 
the connecting up of the instrument and 
offers a good means to check the wiring 
for errors. 

WIRING CHART 

RUN ONE LEAD FROM TO TERMINAL 

Switch terminal (SI) 
Switch terminal (S2) 
Buzzer terminal (BI) 
Battery terminal (E2) 
Coil terminal (13) 
Pot. terminal (PI) 
Coil terminal (14) 
Pot. terminal (P2) 
P"t . terminal (R2) 
Binding post (YI) 
Binding post (RI) 

Battery terminal (EI) 
Buzzer terminal (B2) 
Coil terminal (12) 
Coil terminal (11) 
P ot. terminal (PI) 
Binding post (X) 
Pot. terminal (P2) 
Binding post (Y) 
Binding post (R) 
Binding post (RI) 
Binding post (Xl) 

A piece of white bristol board, for the 
scale, will be cut into a disk five inches 
in diameter. A hole will be cut in the 
center to pass over the knob or sleeve 
of the metal dial (S). The scale should 
be marked on this disk so that when 
the dial is rotated as far to the right as 
possible, the dial marker will be directly 
oyer the "0" point on the scale and 
when it is turned as far to the left as 
possible, the marker will be O\'er the 
"100" point on the scale. A partial 
scale is shown in figure five, to exac t 
size, and may be used as a guide in 
spacing the sections if desired. A scale 
smaller than fi ve inches in diameter may 
be used if necessary, but the divisions 
will fall closer together than on the larger 
one and it will be more difficult to get a 
reading as accurate as with the larger one. 

\Vhen the scale has been fastened to 
the dial (S) and the battery (E) has been 
placed in the clips (details, figure three ), 
the panel will be made fast to the box 
and the set is ready for operation. 

JTum to page 64) 

Watch For Announcement of 
The Radio Age 

Model Receiver 

In the 0!ovember issue of Radio Age you 
will find the announcement of a fullv 
illustrated article showing how to build a 
radio receiver at home. I t will be a five
tube recei "er, designe.:l and thoroughly 
tested by the technical expertS of the 
RADIO AGE staff. 

The circuit will bear the endorsement of 
this magazine and it will carry our own 
name. 

Co-operating with the RADIO AGE 
staff in designing this model set \vill be 
the engineers of leading manufacturers 
of standard parts. All apparatus used 
in this particular receiver will be specified 
under the trade names. 

You will not want to miss this best 
technical radio feature of 1925-1926. 

See the November issue for further details. 

* 

£}e TOIYN (RIIR i 
J<..aJio'sffosf Beau§fol SpeaKer 

You will be deligbted with the gorgeous colors. tbe 
ba.ni!SOme stippled finish, and the novel design of the 
TOWN CRIER-"tbe speaker "itb tbe voice that 
thrills." Ask your Dealer to sbow you a Town eriel" 
Speaker. Write today for beautifully illustrated cir
culllr, describing the Golden Polychrome and Gr~n 
Polycbrome models. 

List $17 50 W . ofthe $18 50 Price,· Rock:i.('s.· 

GALE RADIO LABS. 
1508 mVING PARK BLVD. 

CHICAGO 

Shows how to get-greater distance, 
more volume, amazing selectivity, 

liner tone 
Science has discovered a new principle in 

radio amplification • • • a striking new 
development that is hringinlt unheard of re
sults. This principle is founded upon a new 
kind of coil-the r:rla B alloon Circloid. It 
brings 4 distinct improvements. Thes e are 
explained in a fascinating hook jus t puu
lished and being mailed free. 

Edition Iim.i~ed- Write todav 
Get this book and read about this newest 

scientific radio principle. See the manY dif
ferent circuits in which it may he u sed. Find 
out how YOU can turn your present set into 
the lates t example of radio engineering-and 
at a remarkahly small cos t. There are only 
a limited number of these books, so you must ' 
write immediately. 

Addre s s Electrical Research Labora tcries , 
2500 Cottage Grove Ave. . O<pt. 6·A. Chicago. II!. 

RADIO'S LUCKIEST 
DEVIL 

-In November Radio Age 
~ T •• t.d au Approll6d br RADIO AGJI :to 
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Five Tube Tuned 
Radio Frequency 
Receiving Set. 

For dry or storage * battery tubes 

Built in a massive cabinet 
of striking lines and pro
portions, with sloping 
panel. Accurate and care
ful construction assures 
distance possibilities, sim
plicity of operation and 
tone qualities unfound in 
seta costing many times 
8S much. 

tohas.~reshman nUnc. 
~1.R"ce'oen iNW\:,9>.arts 

~ FRESHMAN BUlLDlN<I ~ 
140-%45 ~ 40TM ST.-NEW 'rt:>RK.I'o'Y: 
CJSttADO OFFICK - ~l7 !.. LA. &AILE .n:. 

FeR' Sale by AuOorbed 
Dealei'll Oaly 

.Standard Radio Receivers 
Some time ago R.1DIO AGE inaugurated a new department called "Know 

Before You Buy," to seroe as a guide to the prospective radto purchaser in 
deciding on the receiver best suited to his individual needs. Fans throughout 
the country have shown a keen interest in this new jeature, and accordingly it 
is being made a jeature oj all numbers oj RAD I 0 AGE. Readers are invited 
w write us concerning the sets in which they are interested. and manujacturers 
also are asked to send us material describing their sets. 

Day-Fan Five-Tube Receiver 

RADIO FREQUENCY 
:ntANSFO~ 

spL\K.EJt 
.swttCH 

VAJUABLE 
AHTEl'O'(A . 
COUPiJNC 
'COlL 

o 

o 

I nside view oj jive-tube set 

I N all Day-Fan sets the makers use the 
Duoplex circuit, which is a develop

ment of their own laboratory . The four 
tube Duoplex has two stages of tuned 
radio frequency, detector and two stages 
of audio frequency amplification. The 
five tube Duoplex has three stages of 
radio frequency amplification (tv:o being 
tuned and one untuned ), detector, and 
two stages of audio frequency amplifica
tion. The four tube circuit has five 
tube range, volume, and selectivity. 
The five tube circuit has six tube range, 
volume, and ' selecti·\'ity. Under favor
able conditions, Day-Fan receivers will 
bring in any st ation anywhere in the 
United States, Canada or the West 
Indies when the desired station is broad
casting at 1000 watts or more. 

The single dial control on the five tube 
sets is a distinctive Day-Fan achieve
ment. It has all the advantages of the 
three dial with the simplicity of single 
dial control. It can be operated in the 
dark, and beautiful music is often most 
grea tly appreciated in a dimly lighted 
rOom. The children Can tune in just as 
well as the grown-ups, and yet none of 
the advantages of the three-dial control 
have been sacrificed to attain this extreme 
simplicity. 

The exceptional tone quality of the 
Day-Fan recei,-ers is due to very care
ful research and costly design and manu
facture. We all know that there are many 
sounds above and below the range of or
dinary music and to which our ears do 
not respond, but perhaps you had not 
realized that the radio receivers of the past 
entirely excluded the pedal notes of the 
organ and the deep bass notes of the 

• T .. t.a _u AJlJlro"ed bJ RADIO AG. :to 

orchestra. Such tones are of vital im
portance in bringing out the grandeur 
of orchestral and organ music and with
out them such music loses a great deal. 
By the design and construction of Day
Fan audio transformers all of these low 
tones are faithfully reproduced with the 
result that the music coming from the 
Day-Fan is of great beauty and fullness. 
of tone . 

[ lWhat to Expect From a Radio Set 

The radio set today is a highly efficient 
and truly remarkable instrument. When 
properly operated it will give excellent 
results and will bring into the home
entertainment, instruction and news in a 
manner that was undreamed of four 
years ago. There are, however, certain 
conditions under which no radio set can 
give satisfaction, These conditions may 
be divided into two classes; those which 
can be corrected and those over which 
the operator has no control. Some of 
the conditions which the owner can 
regulate for himself are: 

1. Your receh'er should be made by a 
reputable manufacturer who has the 
organization and facilities for correctly 
designing and manufacturing so highly 
sensitive an instrument 

2. You can select accessories of a 
grade at least equal to that of your re
ceiver, as no recei"ing set can be better 
than its accessories , 

3. You can erect an efficient antenna 
and make a satisfactory ground connec
tion, as these are extremely important 
for satisfactory operation. 



RADIO AGE for October, 1925 The Jlagazine of the IIom 55 

(Continued from page 52) 
Ofle:) two stages of radio frequency 

amplification are used to bring up the 
magnitude of this tiny current set up in 
an antenna system. 

The power to operate your receiver, 
therefore. does not come from the trans
mitting station; the energy received from 
the transmitting station is simply used 
to control the output of the " B" battery 
through the ,ralve action of the grid of 
thl!. vacuum tube. This vah'e or am
plification is somewhat similar to the 
valve effect of a water faucet controlling 
a stream of water. A child can turn 
On and off a faucet controlling 200 
pounds of pressure. In the same way, 
the grid of a vacuum tube controls a 
much larger current flowing through the 
plate circuit, suppied by the " B" 
battery. 

If the radio frequency amplifier has 
increased .the combination of radio and 
audio-frequency currents to a sufficient 
magnitude, the detector tube then 
smooths out the radio frequency com
ponent, so that the effect of the audio
frequency component only remains. Thus 
the process of modulation is reyersed. 
The audio-frequency amplifier then per
forms its fun ction of increasing the 
magnitude of this current. Finally, 
it is con verted into sound waves by the 
telephone or loud speaker, reversing the 
action of the microphone circuit of the 
transmitter. 

The vacuum tube plays an important 
part in each of these many steps. Any 
undesired variation in plate potential 
introduced at any point at once affects 
the fidelity of ultimate reproduction . 
For this reason , "13" batteries are used 
in preference to any other source of 
plate potential. The "13" battery relies 
upon electro-chemical action, contributed 
by billions of atoms within each cell 
and its output is, therefore, continuous 
and unvarying. A generator depends 
for its action upon the sum of impulses 
set up in a number of inductances re
volving in a magnetic field. Some gen
erators have as man y as 760 coils re
volving at a thousand Rt.IP, but e\'en 
such a generator has variations in its 
output, which, when applied to the plate 
of the vacuum tube, produce a hum ih 
the receiving set. 

New "B" Power Unit 
Produced 

The Radio Units, Inc., of I\Iaywood, 
111., announce the " 13 " RADIOPOWER 
UNIT. It is essentially an automatic 
" 13 " battery and not a " B" battery elimi
nator, since it consists of a dry storage 
battery together with a trickle charging 

I arrangament built into a handsome 
walnut cabinet. 

They are also producing the PA DDLE
WHEEL COIL, a new and superior 
type of inductance which was released to 
the trade late last season . 

"Up in the Arctic with 
the Short waves. "-B y 
Armstrong Perry, in Nov. 
RADIO AGE. 

* 

There's a Real Thrill 
in trying a New Hook-Up! 

l
t 

Bradleystat-Perlecc 
FtI.ment Control 

(or all Tubce 

BradleyJeak-Petfect Grid 
Le.k ~ to 10 Megohms 

Bradleyobm-PerleCl 
Adjustable Resistor 

BradleyQnit-Perlect 
Fixed Resistor 

EVERYONE in the family 
is eagerly waiting to hear the 
new set. After hours and 

hours of drilling and soldering, the 
set is nearly ready for its first 
cru cial test. 
Will it meet with YOUr expectatioDs or will 
it be a disappointmeDt? That depends UpoD 
two things- first your workmanship. and 
secoDd, the quality of the partS used. 

Good workmanship is the result of patieDce. 
but good pans are assured oDly by demand
ing 'Well-known. guaranteed products, such 
as Allen- Bradley Perfect Radio Devices. 
Allen-Bradley products are known the 
world over for exceptioDal performance and 
fiDe appearance. They eliminate the hazard 
and disappointmeDl that follows the use of 
inferior radio products. 

Ask your dealer for Allen-Bradley Perfect 
Radio Devices if you value your time and 
labor. They always work! 

6lkn-Bm~ Cow 
ElE~T~lt [ONTADllING APPARATUS 

289Greenfield ~ Milwaukee, 
Ave. _ Wis. 

Bradleyswittb-Perfect 
Battery Switch 

Bradleynier- PeriecC 
Vernier Knob 

Bradleyometer-Perfect 
Potentiometer 

Manu/acturers 01 Graphite Di.-c Rheo&tat~ 
IOT_oocr 20 Year. .. ......... 1Ii ................ , 

.~.... . 
,,-_ .. -.. d\eY co., I 

Use • .. "en-.~a . \",.. .,e., I 
I,. Gree"~1& -lcopslD I 

Allen-Bradley ~ :~ .. au"ee, WI f \at .. t lldt~:at~~ \ 
• d t1>e -yo,! '\ Bfa ",,1 

Perfect ~ p\eas
h
e ':l1lp\e~e Do"e:;.... \ 

Radio 
Devices 

on t e t\adio 
~ ot ?",\cC< •••••• ' ~ . . .' .. ' .. ' . " . . 
~ Name.······ ....... , ~ . ........ ... ... ... . , ..... . .. 
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WITH 

The Story of the 
Radio 

Powerola Burns Concert Speaker Unit 
Now Ready 

Powerola is electric radio without any 
batteries or chemicals whatever. It can 
be userl unh'ersally, operating directly 
from the standard A. C. or D. C. light
ing circuits in the home, office or plaQe 
of business. By plugging into the house 
lighting socket, the t ubes in the receiver are 
lit and theset ready for tuning. It becomes 
another electric necessity like an electric 
iron, toaster, or other electrical device. 

For alternating current, two rectify
ing bulbs (2 ampere), in connection with 
a transformer, condensers and choke in 
these circuits, enaLles the receiver to 
obliterate all power-line hums and noises, 
and to deliver the required voltages and 
watt power. For direct current a simple 
but practical arrangement is employed 
in connection with a choke, some con
densers and resistances, and with the 
filaments of the tubes in series, which also 
smoothes out all generator hums and 
noises, and produces the needed constants 
and potentials. There are no additional 
controls added on the rectifier or set to 
compensate a varia tion in voltage on the 
110 volt supply, A. C. or D. C. Powerola 
is designl'd for A. C. 100-115 volts, 40-60 
cycles,- and for D . C. 110-120 volts. 

Five standard tubes, such as the five 
or six volt 201A or 301A, and sta ndard 
phones and loud speakers, are employed. 

The Terminal Electric Company es
tablished in 1910, for the past fifteen 
years has been manufacturing battery
eliminating power devices. It is an old 
established, a nd highly regarded manu
facturing firm. The value and security 
of such an experienced precision mantJ
facturer cannot be under-estimated. 
Every piece of material which is of the 
best and every stage of manufact ure is 
thoroughly tester!' Powerola bas 
strength and charm, is built to last a 
life time and is fully gua ranteed. 

Details ofDaven Radio Corpor
ation Expansion 

Due to increased business and the 
necessity of giving the best service pos
sible to manu fact urers, Da yen distribut
ors and Daven dea lers, The Daven Radio 
Corporation recently adjusted their orga
nization and made many new and import
ant changes. 

\V. H. Frasse, President , announc~s 
the appointment of K. R. Moses as Sales 
Manager. i\Ir. l\loses was previously 
Sales l'romotion l\Ianager of Crosley 
Radio Corporation, and Sales l\Ianager of 
the Amberola Division of the Thomas A. 
Edison, Inc. i\lr. :\Ioses has had twelve 
years of phonograph and radio experience, 
consequently the problems of merchan
dising radio are nothing new to him. 

W. A. llalevre has been appointed 
Advertising and Sales Promotion :\Ianag
er. i\Ir. llalevre has been connected 
with the Daven Radio Corporation for 
the past eighteen months and before that 
was with the Adams Morgan Co. 

The American Electric Company of 
Chicago now announce the marketing of 
an attractive new Speaker Unit-the 1\0. 
120 Concert model. This has all the 
excellent tone qualities of the No. 100 
Burns Unit and in addition has a much 
greater range , being particularly adapted 
to reach the extremes of the musical 
scale. 

With this Concert Unit it is no longer 
necessary to sacrifice those high notes or 
the low bass ones, which have hitherto 
been lost a nd which left much to be de
sired in t he quality of loud speaker re
production. 

The exceptional tone quality of the 
Rurns Speaker has already won for it 
thousands of enthusiastic users. In the 
Concert model a mellowness of tonc 
combines most effectively with the ex
treme sensitiveness of the instrument. 
The slightest vari ations of sounds, the 
voice with all its fine shadings and the 
various musical instruments with their 
wide range of pi t ch are reproduced with 
exquisite trueness. 

Remarkable tone volume is secured yet 
it is easily regulated to suit the occasion 
and to harmonize with the subject being 
reproduced. A com'enient tone adj uster 
is placed on back of mechanism case. 

The substantial size of this new unit 
and exactness of construction assures a 
sturdiness and d urability not ot herwise 
obtainable. Rigid inspection is employ
ed throughout the course of manu factur
ing. 

The Concert Unit is arranged with con
nectors for fitting a ny standard make of 
phonograph. 

Thomas Loop Distributed 
Nationally 

The \Y. I. Thomas Company, fibre 
manufacturers of Chicago, have announ-

ced they have na-

/ 

t ion - wide distribu
t ion for their line of 
loop aerials, known as 
" Thomas Selecto 

r==:!i~ Loops." 
The Thomas loops, 

one of which is illus
trated in the accom
pan y ing drawing, 
come in two sizes
large and small. The 
model shown sells for 

J.,:~;;;::::J:at==~D:I $12.50 and incorpora
tes all the latest de
sign in loop aerials, 
being the result of 
several months' ex
periment. 

:'.lr. W. I. Thomas 
has just announced 

that exclusive Western distribution of 
the loops has been a warded the Radio
graph Laboratories, of 210 E. Ohio St., 
Chicago. Thomas loops are being na
tionally advertised this season. 
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New WSBC Station Using 
Storage Batteries 

:\Iaking its maiden bow and bid for 
popular favor is the 1,000 Watt Radio 
llroadcast Transmitter sponsored by 
the World Battery Company of Chicago, 
operating under Station Call Letter!i 
\VSBC on 210 meters, and constructed by 
the Engineers of that concern. 

The World Battery Company Trans
mitter, as the new outfit is o ffi cially desig
nated, is novel in many respects and 
unique in that the power for the opera
tion is supplied entirely by storage bat
teries, made up of identically the same 
materials as are used in the standard, 
stock batteries supplied to radio users 
for the operation of receiving sets. For 
instance, the "B" or tube plate supply of 
2,400 volts is furnished by the equivalent 
of over 400 ordinary receiving 6-Volt" A" 
batteries made up of the same parts that 
are used in the unit familiar to all radio 
fans. By an ingenious switch arrange
ment these can be connected in straight 
series to operate the set or in series paral
lel for charging. 

The "C" or biasing batteries as well . 
as those used for the microphone cir
cuits are made up of the parts used in the 
standard 24 volt units such as are used 
for the "B" supply in receiving sets. 

Although the battery installation is a 
good deal more expensive than is the 
equivalent motor generator set, it is felt 
that the additional expense is more than 
compensated for by the clarity of trans
mission, it being well known that the 
smooth steady flow of power from storage 
batteries insures a clearness that can 
only be approximated by the generator 
system. Other exclusive features are 
incorporated in the design and construc
tion of the transmitter proper. 

New Straight 8 Out in Sept. 
Priess Announces 

Announcement has been made at th{ 
offices of William H. Priess, president 01 
the Priess Radio Corporation, that th{ 
company's new receiver, known as th{ 
"Straight 8," was in production and 
would make its appearance before the 
public in September, which on account 
of the radio expositions, is popularly 
assumed to be the seasonal opening. 

A good deal has been heard about 
this set, for it has been known all along 
that the makers were aiming to produce 
a receiver of exceptional power; a distance 
getter and volume producer unmeasured 
by_ previous standards. 

Uncomn-10n secrecy has been maintain
ed all during the experiments, which have 
run into many thousands over an unusual 
length of time. Besides Mr. Priess's per
sonal application and that of his labora
tory staff, consulting engineering talent 
has been employed to an unusual degree. 

No descripti .... e statement of the 
"Straight 8" has appeared as yet, and 
it is understood that the makers prefer 
to let its performance talk for it. 
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More Super Stations are 
Coming! 

(C07tli1I11ed jrom page 24) 

stat ion in to direct current , which is used 
for plate supply on the various trans
mitters. The mod ulating eq uipment 
may be connected with any of the small er 
buil dings by means of a system of over
head transmission lines. Speech and 
music to be broadcast are obtained from 
the studio of WGY ove r an aerial cable 
circuit. It is further ampl ified at the 
station before reaching the group of 
meta l tubes known as modulators. T he 
t ra nsmitter to be modulated obtains its 
plate supply in common with the modu
lator tubes through a group of reactors. 

A dark room is provided in .the main ! 
building for deyeloping oscillograph films I 
recording modulation. A circu la ting ~ I' 

pump ha ving a capacity of 150 gallons I ~ 
per minute supplies cooling water for all t 
metaf tubes. T he water is piped t o all t 
of the smaller b ui ldings. I F. 

I n addition to the rectifiers, a 12,000 
\"olt direct current generator is used for 
supply ing plate voltage for master 
oscillators and other low powered equip: 
ment. Generators supplyi ng -l,OOO volt s 
and 2500 volts a re used for plate supply 

1/ to t he sma ller tubes. The filaments of 
a ll tubes are heated by direct current. 
There are se .... eral direct current gener
ators of 300 ampere capacity at 33 volts 

f1 ' 

and 1000 amperes capacity at this voltage . 
At present there are two transmitters 

located in the mai n building-one is 
operated at 50 kw. on 379.5 meters. 
This transmitter is of the master osci l
lator - intermediate amplifier - power 
a mpl ifier type using 20 kw. water cooled 
tubes in the high power stages. 

The second transmitter operating at 
1560 (2XAH ) meters has a maximunI of 
40 kw. and is of the same general type 
as 2XAG except that push-pull ampli
fie rs are used in the power stages. 

The 109 meter transmitter is located 
in one of the smaller wooden buildings. 
Circuits for this equipm ent are the 
master oscil lator intermedia te ampli-
fier p ower amplifier type , in order to 
obtain constancy of frequency. The high 
vol tage supply is carried from the main 
building to this transmitter by means of 
overhead-lines. fllodu lation for the 109 
meter transmitter is provided in Building 
NO.1 from the main bank of modulators. 

The antenna system is supported by 
t hree wooden poles each 80 feet high, 

l
arranged in the form of a triangle. This 
t ype of antenna stucture has been em
lJloyed in order to permit a study of the 
.ra rious t ypes of antennas which may be 
;uitable for operatioll at t his wavelength. 

I n common witl. all the other low 
,\,avelength tra nsmit t t:rs, the low volt age 
md high current ,nachine equipment 
s located in a separate building adjacent 
:0 the transmitter house proper. With 
'airly long wavelength t ransmitters the 
nachi ne equipment can be placed in the 
tra nsmitter house; with short \\·a ve
length transmitters it is neCessary to 
110t only spring-suspend the tubes but 
~emove the motor generator sets to a 
jistant point in order to reduce the 
vibration to a minimum. 

I , , 

r , . 
il 
I 
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Better reception this 
season than last ! 

W OULD you like better 
reception this fall and 

winter than last? Better dis~ 
tance? Better volume? Better 
tone? You will enjoy better re~ 
suI ts in every way, this season, 
if you keep your tubes at full effi~ 
ciency with the Jefferson Home 
Tube Rejuvenator. 

All tubes deteriorate rapidly 
with use. The Jefferson Tube 
Rej u yen a t or '''brings them 
back" in lO minutes! Useitonce 
a month-keep your tubes like 
new. Comple t ely r es tores 
paralyzed or exhausted tubes. 
Doubles and trebles tube life, 
quickly paying for itself through 
this great saving. 

Takes large or small tubes
types 201~A) 301-A, UV-199, 
C~299, S ~VA. Attach to any n l~ 
temating current electric light 
socket in your home. The Jef
ferson Home Rejuvenator for 
tubes is as essential to satisfac
toryradio reception as a charger 
for storage batteries. Get one 
now; start the season with your 
tubes inperfectcondition. Sold 
by leading dealers in radio sup
plies, and fully guaranteed. 

$10 in Canada 

J effer son Electric 
Manufacturing Co. 

501 S. Green St. , Chicago, Ill. 

Makers of Jelferson Radio. Bell Ringing and 
Toy Transformers; Jefferson Spark Coils for 
Automobile. Stationary and Mari ne Engines; 
Jelferson 011 Burn<r Illnirion Colis , nJ 
T ransformers. 

* 

JEFFERSON 
Radio Transformers 

Your radio, no m:ltter how 
costly, can be no better than 
its transformers. Our experi~ 
ence as the world's largest 
manufacturers of small trans
formers is everywhere recog
nized by leading radio engi
neers who' carefully specify 
"Jefferson". If you want am· 
plification Without distortion 
-clear, pure, sweet, natural 
tones from your radi.;>- makc 
sure it is equipped v,-ir h Jef~ 
fe rson Transformers. Sold by 
the better radiO dealers, used 
by leading set manufacturers_ 

JEFFERSON 
TUBE REJUVENATOR 

Keeps radio tubes like new 
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AmPerlte automatically controls tube cur
rent, eliminates hand rheostat • . filament 
metera.e-uesslng and all tube worry. 
Simplifies wiring, tuning and operation. 
Permits the USe of any type of tube or any 
combination o(tub ••. 

Tested and used by more than 50 set manu
facturers and in every PoPular construe. 
tion set . 

RADIALL COMPANY * 
DepLR.A..JO, so Franklin St., New York Citv 

Write for 

FREE 

~m "SELF-ADJUSTING"RJ1l0Jfaf_ 

With the Manufacturers 
(Continued/rom page 56) 

The one serious problem in radio recep
tion has always been the battery prob
lem. Manufacturers have spent many 
sleepless nights trying to develop a fool
proof device that would eliminate either 
the "A" or "B" battery, or possibly both. 
I n most cases these devices were very 
costly and had their weak points. 

In solving this problem, a new and 
untraversed channel of thought was con
ceived by A. L. Levin of the Lestein Cor
poration of America, New York City. 
His idea was to make the tube itself, 
which is necessarily of special construc
tion, do the major part of the work and 
use a simple adaptor, which is not the 
ordinary battery eliminator, which will 
function to eliminate the necessity of re
wiring a set that has been in service. 

Their new tube operates equally well 
on any 110 volt supply having either 
direct or alternating characteristic. It 
contains two electron emitting surfaces, 
which result in a far richer electronic 
emission per unit of surface than is 
obtained in the present storage battery 
type tube, which in turn tends to pre
vent the possibility of overloading. 

The filament, which is lit directly from 
the 110 volt supply, also functions as a 
heater for an additional element, which 
when heated, emits electrons. The elec
tronic emission from the filament is 
used for rectifying purposes and the emis
sion from the new element, surrounding 
it in the form of a circle, which measures 
1-8 inch in diameter, functions in the 
same manner as the filament emission 
from the present day tubes. 

The general size and appearance of 
this new tube is the same as that of the 
present day storage battery 201A type 
tube. The standard four prong base is 
used, and the int ernal elements are so 
wired to these prongs that the filament, 
plate, and grid leads will connect to any 
standard base socket used with the pres
ent day tubes. 

Radio fans can control the workings of 
t heir sets without any technical knowl
edge or annoyance. The adaptor can 
be easily connected with all radiO receiv
ing sets on the market today. The tube, 
will Le known as the "LESTRON" 
tube and can be used in any radio set 
and where ever the present radio tubes 
are used and will eliminate all batteries. 

New Eveready "Layerbilt" a 
Big Advance 

The new flat cell "B" battery recently 
announced by the National Carbon Com
pany, makers of Eveready batteries, 
utilizes the new principle of patented 
battery construction by su bstitution of 
flat cells for cylindrical cells. There is 
about 30% more active electricity-pro
ducing material than in the Heavy Duty 

battery No. 770 of identical external 
dimensions. It retails for $5.50 and is 
guaranteed to give considerably longer 
life than any other "B" battery of the 
same dimensions. I\Iore than 30,000 of 
these batteries have already been tested 
by users in actual service and from 30 
to 52 % longer life has been obtained 
under the same conditions of service as 
compared with any cylindrical cell 
batteries of the same external dimensions . 

A Quiet Battery Charger 
The Interstate Electric Company of 

St . Louis, I\Io., has augmented its line 
of Battery Chargers by designing a 
Twin Bulb Handy Battery Charger. 

The manufacturer states that this 
machine is absolutely quiet in operation 
and is also a fast rate charger. Either 
one or two of the bulbs in the machine 
may be used. When both bulbs are 
used it is possible to charge six volt 
batteries at four to five amperes. 

The Twin Bulb Charger charges 
efficiently both " A" and "B" batteries 
and will charge " B" batteries 24, 48 , 
72, 96, 120, voltage in series . The Twin 
Bulb CharKer employs the advanced 
"PUSH PULL" principle using both 
halves of the A. C. wave. 

No moving parts are used in this 
machine or liquids or vibrators of any 
kind. Naturally adjustments, corrosion 
and sticking trouble are eliminated. 
This charger is fully enclosed in a: beauti
ful mahogany finished metal case, with a 
handle and accurate ammeter. 

The retail price will be $17.00 without 
the bulbs, making it a reasonably priced 
charger. 

Armstrong Perry, Brainard Foote, Frank Pearne, H. F. 
Hopkins, John B. Rathbun, Roscoe Bundy-"The Cream of 
Radio Experts"-All in November RADIO AGE! 
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.00025 
Straight Line Wave Lensth 

• 00035 
Flat Wave Length Curve 

.0005 
Straight L.n" 

Capacity 

Consider what a Condenser 
is for! Your choice will be 

life BARRETT &- PADEN 
Micrometer Condenser 

(fOT an), T ),pe of Set) * YOU USE a variable condenser to obtain certain capac
ity values in the tuning circuit. One measure of a con

denser's efficiency is the precision with which it enables you 
to obtain the various wanted capacities. 
The Barrett & Paden Micrometer Condenser will give you 
a wider variation of capacity values and far more accurate 
adjustment than any other condenser in the world, for the 
same reason thatamechanic's micrometer enables him to make 
infinitely closer measurements than he could with a rule. 

Get These Results! 
You will hear stations which have never had a place on your dials be
fore; tuning will be easier and selectivity much better; signals will be 
louder because of the extremely low loss characteristic of this condenser . 

Install Barrett & Paden Microm.eter· Control Variable Condensers in 
your set now. You will be amazed at the immediate tremendous differ· 
ence they will make in your sec's performance. At your dealers or direct . 

• 00025-straight line wave length $600 includin 
.00035-flat wave length curve _ dial g 
.0005 -straight line capacity 

The Best Plug at a Better Price 

* 

No. 60 
Price 60c 

The Pacent Autoplug 

Now 60c 

T HIS plug is entirely shock-proof, for the entire length of the cord 
tips is encased by the plug shell and no metal parts are exposed. 

T he shell is made of genuine Bakelite. No screws are used in its as
sembly, and there is nothing to work loose or cause trouble. 
Pacent parts are used by 40 leading manufacturers in the construction 
of their sets. It will profit ·you to get in touch with us. 
See your dealer , and write us for the new Pacent Catalog of Complete 
line of Pacent Essentials. 

PACENT ELECTRIC COMPANY, INC. 

Washington 
M inneapolis 
Boston 

San Francisco 
Chicago 
Birmingham 

91 Seventh Avenue, New York City 

Pacent 
RADIO ESSENTIALS 

Canadian Licensees: White Radio Ltd .• Hamilton. Ont. 

Philadelphia 
St. Lou is 
Buffalo 

Jacksonville 
Detroit 
Pittsburgh 

~DONT IMPROVISE '- PACENTIZEiitQ] 

¥o Tested and Approved by RADIO AGE ¥o 
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Ual~fJ on . e-r. 
With T e Pejrex End Plate 

ma e tunin 
a ~eal j 

* 
Furnished in straight line frequency and straight line wavelength des ign. The 
straight line frequency condensets spread all stations evenly around t he dial acco rd
ing to frequency. T he plates are so fashioned that no excess panel space is required. 
The t wo to one helical gears assure sharpest tuning and smoothness of operation 
not possible where t he dial is mounted directly on t he rotor shaft. 
1- ' leakage paths on a genuine Pyrex end plate make the QUAM the lowest loss 
condenser in the world. Sturdily built. with brass frame and plate soldered in place 
assure mini mum resistance losses. Beautifully designed and finished, it is truly the 
condense r t hat will las t a lifetime and constantly give satisfaction 

.00025 

.00035 

.0005 

$6.00 } 
6. 50 
7.00 

With 4 inch bakelite 360' dial , 
add $1.00 

QUAM Audio Transformers $5.00 

QUAM RADIO CORPORATION 
1925 S. \Vestern Ave. 

Chicago, U. S. A. 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc. 

500 North Dearborn Street, 
Chicago 

$2.50 A YEAR 

Gentlemen: Please enter my subscription for RADIO AGE. the Magazine of the H our . fo r one 
year. beginning with your next issue. for which I enclose $2.50. 

Name ____ . ______ ._ .. _ __ ... , 

Street Addrcss_ .. ___ .. ____ ... _ .. ___ . ____ .. __ . ______ _ 

City ____ .. __ . __ 

State _____ . ____ ._. _____ . _ _ . ________ . __ .. __ 

S!:nd cash. money order or draft. 

Th(Magazille oj the Hour 

A Distortionless Audio 
Amplifier 

(Contil/tled from p(lge 16) 

Thus. the sockets may be fastened to a 
panel or they may be screwed to a base
board with small wood supports between 
them and the base, just sufficient to 
hold the resistance clips above the base
board. 

Figure 1 shows a top vie\\' of this same 
unit attached to a /xlO bakelite panel 
which also carries the rheostat controllin~ 
all tubes, and the input and Ol,ltput 
jacks. These jacks cut out the entire 
a mplifier, or cut it all in, as desired. 
The \"olume may be \"ery nicely con
trolled by the rheostat, which also 
serves to turn the unit off when not in use. 

Parts ReqUired 

T HE material necessary to build the 
unit costs about SI8.00, and is listed 

below. AlI parts should be of first class 
manufacture, particularly the resistances 
a nd condensers. Standard panel sockets 
should be used , which will accommodate 
either UV201A or WD12 tubes. UV199 
would have to be used with adapters, 
but this will not impair the efficiency of 
the set , though it does make for an 
excellent mechanical arrangement. De
Forest DV3 dry cell tubes will fit standard 
sockets. or t he new UV199, SOOn to be 
ou t with standard bases, will fit the 
sock-ets recommen ded, 

J 6 Yz ohm rheostat 
1 101 jack. 1 spring 
1 102.\ JACK. 2 SPRINGS 
5 lNSUT. ATED TOP BINDING POSTS ...; _ 
3 PA.'lEL-~IOUSTING SOCI>ETS 
IS .0075 CONDENSERS -=-_ 
IS GRm LEA!';: MOUNTS 
3 ~ MEG.LEAKS 
1 ~ ~IEG. LEA" 
2 ~. l\lEG . LEAKS 
17 " 2 Yz lI: .Ii" B_\KELITE PANEL 
17 lI: 10 x tl' BAKELITE PANEL 

LUGS. BUS-BAR. No. -h FLATHEAD SCREWS A]-ID 
NUTS. SOLDER A.'ID SP.\GHETTI. 

The panels should be prepared by d rill
ing them in accordance with the drawing, 
Fig. 2, using the drill sizes shown, and 
coun tersinking holes where this operation 
is indicated. The smalIer panel has 
some holes countersunk On One side, and 
some countersunk on the other. This is 
because the heads of the screws fastening 
the sockets come under the leak clips 
and condensers, and the screw heads 
fastening these parts come under the 
sockets. Three-quarter-inch flat-head 
brass No. -J"'! machine screws should 
be used. These will be so long as to 
int erfere with the leaks where they are 
used to hold the clips. when they may be 
broken off with a pair of pliers; or shorter 
screwS may be used to hold the leak clips . 

The assembly is started by putting 
through the su b-panel the six screws 
used to hold the sockets, but not fastening 
the sockets to them with nuts. Then, 
with these six screws hanging loose in 
their holes, the four condensers and six 
leak clips are screwed on to the sub-panel 
by putting flat-head scre\\'s through it 
from the other side. After this has 
been done, the three sockets may be 
placed in position, and nuts tightened 
up on the six screws used for holding 
them. A reference to Figure 3 will show 
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how the parts are put in place on the I 
sub-panel, and just how lugs are put on 
the leak clips and condensers. Lugs are 
shown on some condensers, a nd if solder
ing paste is to be used, the wiring should 
be run to these lugs, and not to the 
condensers. If no paste is used in solder
ing to the condensers, the wires may be 
soldered direct to the small rivets used 
for holding the brass plates of the con
densers together. 

The fi, 'e binding posts are put on the 
sub-panel as shown in Fig. 3, with lugs 
under the screw heads as indicated . 

The wiring may be started, using a 
well tinned iron, rosin core solder, a nd 
a small quantity of non-corrosive paste. 
Each lug should be tinned sepa rately a nd 
each wire shoulrl be bent a nd cut for 
its position before any attempt is made 
to solder it in position. It should be 
tinned first at points where it will be 
soldered to a lug. 

Operation 

ONCE the amplifier has been comple
ted, the proper batteries need only r 

be connected to it. the tubes inserted, 
and the unit connected t o a set and loud 
speaker. and it will work. However, 
before connecting it for operation t here 
are one or two tests to make. First, the 
A battery should be conn ected to its 
posts, the tubes inserted, and t he rheostat 
turned on. The tubes \ ill ligh( )f all 
connections are correct. If they do, 
disconnect the A + wire, and connect it 
to the b + post. The tubes should not 
light, and if they do, there is an error in 
the wiring which must be corrected . 
Assuming they light only when the A 
battery is connected to its proper posts, 
a 90- or 135-volt B battery should be 
connected to the posts marked for it in 
the diagram . Two or t hree -IS-volt 
batteries will give this vol tage nicely. 

The Magazine of the Hour 

~;f'Ilt; rtners £: r 

• T he T unliar i s a G.E 
product d eveloped in the 
great R esearch L abo ra
toriesolGeneral Electric. 

Thenew Tungarcharges 
2. 4. 6 volt" A" batteries; 
24to 96volt "B"batteries. 
in serie s: and auto ba t · 
teries , too. No extra a t 
tachments needed. 

T wo amPere size ( East 
of the R ock ies) . $18.00 

\ 60 cycles-lIO volts 

* 

If you want distance and clear tone from your 
radio set, your storage battery must have its 
partner-the TungaI' Battery Charger . 

Two clips and a plug to connect to the house 
current. That's all there is to it. Or you can 
make permanent connection and just throw a 
switch. 

The Tungar charges while you sleep-it makes 
no disturbing noise-keeps your batteries at cop 
notch. For power there is nothing like a good 
storage battery-with a TungaI' to keep it good. 

BATTERY· CHA'RGER 

Tungar-a re~istered trademark-is found only 
on the genuine. Look for it on the name plate. 

Mel'chandise Division 

/ 

General Electric Company, Bridgeport, Con1l. / . 

If the same batteries are to be used on 
the amplifier that operate the receive r, 
these will generally consist of t he neces
sary A battery together with 9Q yolts of 
B battery. If this IS the case, the simplest 
way to connect the amplifier is to run 
two wires from its A + and A - posts, 
to the A + and A- posts of t he receiyer. 
Then, if no more B battery than is used 
on the receiver is to be used with the 
amplifier, the B+ post of t he amplifier 
need only be connected t o the B + post 
of the receiver. If additional "oltage is 
to be used on the amplifier-say 135 
volts where 90 "olts is used on t he re
cei\'er- an extra 45 \'olt battery should 
be connected with its plus lead t o the 
plus B post of the amplifier a nd it s minus 
lead to the plus B post of the receiver. 

GENERAL "ELECTR 

In no case is it necessary to make a 
connection from the amplifier to the 
B -, as the B - is always connected to 
the A battery at the receiver. This 
return may be connected in the case of 
the receiver to either the plus or minus 
side of the A battery , but in any case 
it will be fed through on the cominon 
A batter'y wiring to the amplifier. It 
is of very little importance whether this 
B return is connected to the plus or 
minus lead of the A battery, so whate\'er I 
wiring is used for the receiver will do I 
for t he amplifier. Read Radio Age 

J(. Tested and Approved by RADIO AG"ll: :(. 
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Every Radio Fan 
should have this 

book 

100,000 SOLD 
514 PAGES 

Compil.d b, 
HARRY f . DART, E.E. 

form.rly with th. 
Wntern Electric 
Co.. and U. S. 
Army IDltruelor of 
R.dio. Tech. 
nically .dil.d b, 
f. H. DOANE. 

BE A RADIO expert-it's easy for the 100.000 
who own this compact. complete Rad io Hand

hook. Written in good. plain. understandable 
language. Crammed fuU of facts. every one use· 
ful and important. Explains how reeeivers and 
transmitters work, how to build and operate 
them. Whatever you or your friends want to 
know, it·s here. Will save you many times its 
.znall cos t. 

TELLS ALL ABOUT: Electrical term. 
and circuits, antennas, batteries, genera
ton and motors, electron (vacuum) 
tubes, most receiving book.ups, radio and 
audio frequency amplification, broadcasf 
and commercial transmitters and receiv
Ing, 6uper-regeneratioD, codes.. liunse 
rules. Many otber features. 

Nothing else like it. Make this e~traordinary book 
your radio library-iust this CD e little giant is a U 
fOU need. Everyth ing in one indn , under one cover, 
In one book. for one dollar. 

Just mail the coupon m th a dollar bill and your 
name and address. and tbis Sl 4-page I . C. S. Radio 
Handbook will be sent t o you by return m ail. Note 
the other good hooks Ibted belOW at low prices. 

r-~~N:;~:-~~;;;';;~--' I SCHOOLS I 
Box 8785 . D. seranton. Penna. I I enclose S . .... . .• rnr whIch send me. llMt'pat<l I 

I 
t be l1andbooks marked X , at $1 . acb. It t. und.r: 
etnod that if 1 am aot entirely satisfied I may 
retum them withID ti • • daY" and you WlU re!und I my monty, 

I 0 RADIO HANDBOOK, 514 PACES, $1 
o Automobll. Handbook . 3 54 pal:e. . • • u 

I 0 1!.1ectrical Handbook. 414 pa,e> . • • • $1 o ChemlstfY lIandboo~ . 3H paGes -. n 
I 0 Pbarmacy U andbooll. 32 ~ pa, .. - - • • u o Trame Handbook. 3S6 pa,... - . . . u 

I 
0 BulldJnl: Trade. Handbook. 409 page. · • U 

~ 
Machlne Shop Handbook. 33 5 pa,e.. • $I 
Salesman'. IUndboo~. 352 pag. . . - U 

I A.doerUslng Handbook , H5 p.,... . . U 
llookkeeper's Hand book. 302 pii/eo . • • H 

I CloU Engineer's U3ndboo~ . 411 page. • n o ::ileam En&lneer·. Handbook. 29 8 p a,... $1 

I I N~m •. .. ........................... ........... ...... ....... ... ...............• 

I Ad::,:~~ ·· "i·; :;·o·· ;-;···~·;;;;."·;;~·~i; ···;i · ··~~;; ··;~~t ·· t~; 
I t;a~~dOt~ t:::d';::!:i,"O J.;~::'t t,~~ T~:Ulc ~r.~b~~~ L:'" '"6 Bu,ldioO Trod" Ha"dboo/:. -------------
New Perpetual LOG 

Dept. 2027 

Have You Bought Your 

ANNUAL? 

How the New KYW is 
Getting Power 

(Continued from page 30) 
determines and holds the wavelength 
constant and which is impedance coupled 
to the antenna. A development of the 
Hartley oscillating circuit is used and the 
modulators work on the Heising prin-
ciple. -

The impedance or choke coupling 
between the tank and the antenna cir
cuits is considerable of an advantage to 
the radio listeners, because it secures 
extremely loose coupling of the trans
mitter and the choke eliminate prac- ' 
tically all energy in the harmonics which 
ha ve been a source of trouble in the past. 

The antenna is composed of two 3% 
inch horizontal cages, 140 feet long and 
supported by two 125 feet steel towers. 
The down leads are two similar cages 
and connect the antenna to an open cir· 
cuit tuning inductance near the base 
of the south tower. The counterpoise 
is a 10 wire fan, radiating from the south 
tower to points equally distant, entirely 
around the hotel roof. ]\Iore than 1 %' 
miles of hard dra"\\'n copper wire went into 
the construction of the antenna system. 

50 Pairs of Wires! 

TWO cables each containing fifty 
pairs of telephone wires connect the 

new KYW sta tion with the several 
studios and the numerous outside points 
from which programs are broadcast. 
The cables terminate on a large telephone 
test board, t h rough which telephone 
lines may be balanced and equalized to 
pass all the complex voice and musical 
frequencies from 50 to 6000 cycles . 

Pro"ision is made on this board for 
setting up phantom and simplex circuits 
oyer any line so that studio equipment 
may be remote con t rolled and adjusted 
from the station. The telephone test 
board is connected through plug and 
jack arrangemen t to a smaller board on 
the operating desk, o~ly the circuits to 
be used that day coming in on the 
operatDr's board. By means of this 
small switchboard he is able to change 
from one studio to another, talk to an y 
studio or connect back the output of one 
studio into another so the waiting artists 
there may hear the program. 

A small, well arranged, control desk 
starts, stops, and adjusts the entire 
station as well as handles the programs 
coming in over the t elephone lines. The 
operator need not lea"e his chair to test 
any part of the equipment or to take 
care of any of the manifold details in
cidental to operation. 

A bank of amplifiers or repeators 
within easy reach of the operator pass the 
incoming voice current through tubes 
progressing from a few wa t ts in the first 
stage to four fifty watt tubes in the last 
stage. The "olume of t he voice current 
is man y times mult iplied in this manner 
until it reaches a value sufficient to actuate 
the four water cooled modulato tubes. 

KY\\' is now on a n equal basis with 
her older sisters, KDKA and WBZ, 
and is prepared to put a consistent 
signal of the highest quality into the 
homes of the middle western listeners-in 
throughout the entire year. 

Jl. Tested and Approved btl RADIO AGE Jl. 
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Made according to Bureau-of 
Standards specification(for lo-"v
est losses and best electrical 
characteristics. 

S p e cia II y shaped-out stator 
plates space the stations over 
the dial, while keeping the 
condenser as small as a straight
line capacity model. 

Aluminum stator plate, exactly 
the same as used in the new 
DUPLEX Straight Line Fre
quency condenser, sent on ' re
quest. Write for one today. 
Learn the secret of DUPLEX 
superior · construction, 

Duplex Condenser & Radio Corp. 
42 Flatbush Avenue Extension, 

Brooklyn, N. y, * 

Want to make big,e.asymoneY? Learn 
how toi nltall. operate, repair • constnlct 
and sell Radios. Write now for facta 
about the amazing opportunities for 
Radio experto, and our special offer of a 
FREE lOOO-mile receiving Get. and bow 
yon can qnickly traio at home by maiL 

Be a Radio Expert 
~~~~~:;~II~~~~r.:..n.An~: 
W!~~~a~:~II~;h~P~::\b~~~~r~ 
As"""iation. Be tbe Redio expert In your 

~~'i;~~~rOOsGeaU~uro~~t~l: !:~ 
adviee bow to operate. ~on ean ea.rn enough 
money right from the I tart to pay tor coane. 

... ~!!!o.:~'!':.",~. r:~~t:~~~= it. 

FREE 
1,OOO-MILE 

~o....:==::-. Receiving Set 
DolI't mi98 this big lpecial off"r to 8Opp~ 

[;R~~e ~~mi'~~~~~.e~~~"":: 
.eF! tbia eet atolle for practically tbe elltire 
coot of tb" COIITlle. Send for tbe facla 1I0W. 
Find oat all about tbis big-I>8Yliela. Address 

Radio Association of America 
451:Uavealwood Ave., Dept. 2IG CblcIlO, III. 

Coming! 
The Radio Age 

Receiver! 
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~ne 
i ..Aalco 
.lJ!pp 

tEc""J'QEO 
U.S.MTtI't~ ~ O" ICl 

GUARANTEED FOR LIFE! 

* 
Folds to Any Position

Wires Always Taut 
The newest add ,t ion to the line of quality R Adio 
ACC8S30ries . M a de of th e highest «tade matenab 
th roul'hout in • Dew and m a.aterly d&,- j~. S pecifics
t)OD.3 : Lelll'tb , 24 inches. N ormal St ., 30 i.acbe!'! , 
Wavelength t'a~e 120 to 600 meters. 

The "AALCO" 
Is d.UTerent hoth in apI'earance and operation. \ ·ou 
wilJ find thAt this new IOOD add. to t he perforrn llnee 
01 y our set . H your Dealer o.&DDot ! u J>DIY you lend 
moneY order, aIld we will shiv direct. LIST PRICE. 
1>15.00. 

JOBBERS: Wri:e lOT OUr J)Topl'J.iHon 

AALCO RADIO LABS, 
6350 Cottall. ero¥'o Avenue CHICAGO 

-Ra'dio Nut's Headquarters-Parts only, no I 
sets. $20,000 stock. Most "omprehensive. If 
you "ao't find it. ask us. Weekly latest 
"d0p""'-lO wks. 50". "Change your Neut" 
Klt-$5 prepaid. Partkulars-lOc. 48 page 
parts "atalog-lO". Knock Down Loop Kit
$7.50. 150 v ., 55 milamp B Eliminator. off 
110 v. a. "., knock down kit indudin!: 2000 I 
hr. Z 50 tuhe--$36.55 . Assembled. ready to 
use--$40. Data-lOc. Kladag Radio Labora
tories. Kent, Ohio. 

Pot, 
Apnl 

%1,191 5 

Other 
U .S. and 
Foreign 
P ate n ts 
IJcndJng 

T HE ACCURATUNE 
is ideal for coarse or ex· 

tremely fine tuning, segre. 
gating even those stations 
now so closely grouped on 
the lower wave lengths; it 
brings them in with ab· 
solute precision, Volume 
and clarity are matters of 
course to the Accuratune. 
Quickly substituted with· 
out alteration of your set. 

MYDAR RADIO CO. 
17 CAMPBELL ST., NEWARK, N. J. 

I 

I 
, I 

I 

I 
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FREE 
Subscriptions to 

RADIO AGE 
For Your Time! 

Radio Age will give a year's 
free subscription to this mag
azine to any reader who will 
obtain for uS a news-dealer who 
will handle our magazine in a town 
where we are not already repre
sented. 

If you are now a subscriber to 
RADIO AGE, you can refer this 
notice to one of your friends, who 
will doubtless be pleased to take 
advantage of this opportunity. 
Or you may extend your own sub
scription for one year without cost. 

This offer is to remain in effect 
until further notice . 

Free Subscription Blank 
RADIO AGE' Inc , 

500 N . Dearborn St., Chicago, III . : 
Gentlemen : I n order to get a Cree sub

scriptIon to RADIO AGE for one year.
I here \V ith sepd y ou the name of a dwler 
who will sell RADIO AGE in the city men
t ioned. It is understood that if you already 
have a dealer in this cIty that the offer oC B 
Cree subscription does not hold good. 

Dealer's name . .. " . . .. ... . . .... . . . . .. . . . 

Street No .. . . . . . . .. , .... . .. . . . . 

C it ·, ... •........... ..... State . ...... .. . . 

Myname . .... . .. . . . .. . . . ..... . . . . . . . . . • 

City ..... . . .. . . , . State ... .... .. .. . (10-25) 

o IOLE * 
RADIO RECEIVERS 

Model 7 
Model 8 

5 Tubes 
4 Tubes 

Model 7 

Highest Known Selectivity 
5 Tube 

A New Development-No Lossers Employed 

Visit Booth 24 at Chicago Show 

W. K. ELECTRIC CO. 
KENOSHA. WIS. 

:to Tested and Approv.d bfl RADIO AGIiI :to 
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The CREST CONVERTIBLE CONDENSER I How to Make a New Slide 
Wire B rid ge 

* Adaptable 
to ANY 
Circuit 

Armour Institute 
Tests Showed: 

l\laximum capacity .000522 
mfd. or .22 mfd. above rated 
capacity. ::'Ilinimum capacity 
of 23 plates .00011. Ohmic 
resistance .18 ohm over lab ora
tory standa rd due to special 
construction feat ures. 

Is adaptable to ANY circuit. for the number of plates may be 
changed a t will from 23 plates down to 2 pla tes. I t w111 balance 
your circuit perfec tly. Plates can be removed and cleaned Pla!. 
for PIal.. Straight wave line-1!qual spaces on d ial. l\lade of 
solid brass-workmanshi p and materials guaranteed. 

If dealer cannot supply you, 
send his name with your re
mittance and we will supply 
you direct. Inquiries in"i ted 
from dealers, jobbers and 
manufacturers. 

23 Plate-S5.00 
T wo fi nishes-Nickel SlIver o r Na tural Brass. 

CREST RADIO 
4iWW zzaa;.; 

CORPORATION 
5 N. \\'abash Avenue, Chicago 

Profu.lI{fI'ly jl1u !J tratod. 
"ebocldlll"' of data fo r the 
radio faDs. 

Trouble Sho.tin~ Chari. 
Complete New l ist of 
Bro.ldcasinr S1:ations 

L.~ ChOT' 
_nc.l de tails of newest 

t~~~~~:;5.6P'Pnr.tu~ aud hllDdrecb of Exceptiona l 
Radio Values ~~r 

MONEY BAC K GUARANTEE 
Frum b"" b:lJ' loth. flue!lt mUl t i-tube OoC't. ""-~ UJTY one q uality
THE FINEST! EVERY articlo r efV,",s(,Dla lO{) cpnt..i worth of 
t~C ~~Sr~~c~~~cJ'.?uy~au-;'C!~~o~~~~nr{I~<A Ks':ac::~~ 
till ,ou are t borougbb ~ti\l.fH,:d lD. U'UY way. 

WR S I S H EADQUARTERS FOR KITS AND SETS 

c ockaday Su p €r I E VERY 
CDl!kaday D . X. 5 TANOARO 

~~b:~r:.eKI'IO Ck.but RECEIVER 

Neut .. O«lyne 
SuPt'rClYne 
Pressley Super 
ROlSlii 

WHOLESALE RADIO SERVICE CO_ 
G Church St. Cat. R. A. 10, New York City 

A Six Tube 
EJ IN CONSOLE 

$125 LIST 
(With Loud Speaker) * DIANA '''SIX'' 

A perfect set in a beautiful cab
inet. A real six tube set. Two 
models . Cabinet Grand $1 00 list. 
Console as shown above with 
loud speaker, $125 list. A long 
distance set . Easy to tune. 

Exclusive Territcry Open 
\'('rite for Liberal Discount and splendid 

Sales Proposition. Booklet R-A tlpon 
request. 

(Continued from page 53) 

The opera t ion of the slide wire bridge 
I is si mple~ As previousl y explained , all 

that is required will be to connect an 
or dinary set of head-phones to the Lind
ing posts (R) and (RI) and turn the 
switch (SW) to the "ON" position. 
The coi ls or condensers to be matched 
or balanced will be connected to the 
Linding posts (X) and (XI) and (Y) 
and (Y1) , as directed in the following 
examples. 

Balancing Transformer 

TO BALANC E the coils of a t rans-
former or other type of inductive 

coil, connect t he inside terminal of one 
of the coils to binding post (X) and the 
ou tside terminal of the same coil to 
binding POSt (Xl). The same procedure 
wiII be t a ken with the other coil except 
the terminal s will be connected to bind
ing posts (Y) and (\"1) . The switch 
(SW ) will be turned to its " ON" position 
and t he dial rota ted to the right or left 
until no tone is heard in t he head phones. 
If the silent point falls on 50, the im
pedance of the coils is the same ; if the 
silent period shows a dial reading of 40, 
the coil connected to the binding posts 
(X ) and (XI) has a greater impedance 
than the coil connected across binding 
posts (Y) and (VI) and it will be neces
sary to add turns of \vire to coil (Y) 
until the dial rea ding shows 50 at the 
silent period. 

I f the dial reading should fall on 60, 
the coil connected aCross binding posts 
(Y) and (Yl) will have an impeda nce 
greater than coil (X) and it will be neces
sary to remove turns of wire from coil 
(Y) to match it with coil (X) . When it 
is desired t o match a coil or winding with 
a coil or winding that is not to be cha:Jged 
it would be well to get into the habit of 
considering the coil connected to bind
ing posts (Y) and (YI) as the master 
and always work coil (X) as the va riable 
or coil to be ba lanced. 

To balance more than two coils or 
I windings, the first two will ue balanced 

as above and coil (X) will be removed; 
the third coil will then be connected to 
the binding posts (X) and (Xl ) and be 
balanced in the same manner. 

Transformers or coils so matched or 
balanced will have characteristics similar 
enough to fall within a few meters of one 
another and should work well together. 

Balancing Or Measurin~ Capacity 

To measure the capacity bet ween 
windings of a transformer, the same proJ 
cedure will be followed as for measuring 
impedance, except that the inside ter
minal of the primary coil wi ll be con J 

nected t o binding post (X) or (\') and 
the inside terminal of the secondarv 
coil connected to binding post (Xl) 
or (YI). T he dial will be rotated until 
t he silent period is located and a balance 
obtained as was done for impedance; 
if the reading should fall on 50, the coils 
are matched, if it falls en 40, the capacity 

(Tum to peee 65) 
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Better Results 
FrGm 3 Tubes 
Than From 5 

Instead o.f pa5sing the inco.ming 
signal once thro.ugh each o.f 5 
tubes, Crosley design, in the 
Super- Trirdyn, passes it thro.ugh 
two. o.f the three tubes several 
ti mes , each time building up its 
strength and adding to. its 
vo.lume. 

Even the technically uninitiated 
can see the advantages: sim
plicity instead of co.mplexity; 
fewer dials to. adj ust; sharper 
accuracy in selecting statio.ns; 
greater clarity; greater vo.lume, 
greater ease in Io.gging statio.ns. 

T his simplicity of design co.m
bined \yith the eco.no.mies o.f 
gigantic pro.ductio.n ma kes Po.s
sible a price o.f $60.00 o.n the 
Super-Trirdyn Special, the most 
effiCient and beautiful of all 
Crosley receiy ing sets. Fo.r 
Crosley is the wo.rld's largest 
builder of radio. sets- o.wning 
and o.perating part s fa cto.ries, 
cabinets wo.o.dwo.rking and as
sembly plants . 

Write fo.r illustrated catalo.gue. 
Crosley dealers everywhere. 

C,011ey ma .. "IIJCII<,es r~ 
ccil""K srlS wh;ch are 
lietnstd under A,mst,ong 
U .S. patt"t No.1.113. 149 
and p,ice-i I ,om $9.75 to 
$60.00 wi/how acceHo,i.s. 

" £ T T £ ... 

Add 10% to all p,ius 
W est 01 Rocky ,l/o.<ntains. 
C,os/ty owns atrd operatrs 
"''Ln' first rOMe. colltrol 
mp~-powtr b,oadcasting 
$lali0 7l . 

COSTS l E S 5 

THE CROSLEY RADlO CORPORATION 
Cincinnati , Ohio. 

. Build You." Olv'n--

HADIO* 
SAVE S50 to $100 doll a r s-build you r own 
Radio Set-NO E XPER[ENCE NECES
SARY. New up-to-date book. "Radio Fre
quency Ampli fic a tion : ' written in s imple 
lanl'uage. gives latest diagrams an d hook
ups to select from. with full instructions . 
Tells parts necessary for large or small 
sets. N othing like it eVer pub lished be
fot·e. Worth 10 times the price to any 
Radio builder. Sent postpaid ( stamps M 

coin) or receipt of only .. _.' 

between coils o.f the transfo.rmer (Y) 
is grea t er than t hat o.f co.il (X) and the 
windings will have to. be placed clo.ser 
together Dr the dielectric material be
t ween the co.ils will bave to. be changed 
ulltil the reading sho.ws 50. 

To. measure the capacity o.f a co.n
denser, a co.ndenser who.se capacity is 
kno.wn will be co.nnected ac ro.ss binding 
Po.sts (X) and (X l ) and the co.ndenser 
to. be measured will be co.nnected acro.ss 
binding Po.sts (Y ) and (Y I ) the same 
o.peratio.n will take place as o.n the o.ther 
measurements except in determining 
t he ca pacity. This will be do.ne b y 
reading t he dial a nd wo.rking the follow
ing fo.rmula-assuming the capacity 
o.f the master co.ndenser t o. be .5 mr. 
dial reading 25, then the capacity o.f 
co.ndenser (X) will be greater than that 
o.f (Y ) as explained in " T ho.mpso.ns" 
m~tho.d . To. charge two. co.ndensers o.f 
unequal capacity with equa l quantit ies 
o.f electricity requires a higher E. M . F . 
applied at the terminals o.f the smaller 
co.ndenser, that is, the E. j\1. F. applied 
at the terminals must be inversely pro.· 
po.rtio.nal to. the capacities. 

Fro.m this, it wi ll be seen that a greater 
amo.u nt o.f electricity is being applied to. 
the co.ndenser (X) than to. co.ndenser 
(Y); therefo.re condenser (Y) is t hree 
ti mes as large as (X) fro.m reading the 
dial as (Y ) =~ x (X ) Dr 1.5 mf. For a 
graphic explainatien o.f this formula 
see figure two. 

Mea suring Impedance of Inductive 
Co.ils 

To measure the impedance o.f a co.il, 
a co.il who.se impedance is kno.wn, will 
be co.nnected aCro.ss the binding Po.sts 
(Y ) and (YI ) and the coil to. be measured 
will be co.nnected acro.ss binding posts 
(X ) and (Xl). T he same operation will 
t ake place as o.n t he o.ther measurements 
except in determinin g the impedance; 
t his will be do.ne by reading the dial and 
wo.rking the fo.llo.wing fo.rmula--assum-
ing t he impedance of the master co.il to. 
be o.ne henry, dia l reading 60, then the 
impedance o.f t he co.iI (X) wi ll be ~ ,, (X ) 
Dr, subst it uting the values o.f t he scale 
readings a=60. From t his, b wo.uld be 
.J.O, as in the schemat ic diagram, figure 
two; b= IOO -a. The fo.rmula wo.uld 
t hen be ~x I he nry = Y or .66 Hen ry. 

Man y o.ther fo.rms o.f measurements 
may be made o.n this instrument as well 
as tho.se mentio.ned abo.\e. The same 
fo.rmula s wiII be used , slightly mo.dified, 
remembering that the dial reading will 
take the place o.f " a " and that "b" wiII 
always be t he result of subtracting the 
amo.unt o.f a from the entire scale o.f the 
bridge, which is 100. F ro.m t his, it 
wiII be fo.u nd that if "a" = 25 which 
wo.uld be the dial readi ng, then "b" 
wi ll be 75 Dr the su m difference between 
the dial reading o.f 25 and the scale o.f 
100. 

To. accurately measure resistance to. 
direct current , it wo.uld be necessary 
to. connect a galvano.meter acro.ss the 

P. G, WERNER RADIO 
MFG. CO. 

204-206 Ninth St ., 
Brooklyn, N. Y. 

I terminals (R) and (Rt) and to COnnect 

I 
the small battery across terminals (13) 

J and (14), with the swit ch (SW) in the 
'------ _ _________ (OFF) po.sitio.n. 

~ TutuJ and Appro1!ed bll RADIO AGiI ¥-

The Magazine of the Hour 

S-L-F! 1 
Real S·L-F Co.ndensers at 
lastl Silver-Marshall have 
met the demand fo.r an all
round straight-line
frequency co.ndenser by pro
ducing an instrument that 
meets the requirements o.f 
lo.west lo.sses, small size, 
attractive appearance, and 
-mo.st impo.rtant-actual 
S·L·F tuning effiCiency. All 
types supplied with pulley 
co.llars so. that fro.m o.ne to. 
five co.ndensers may be co.n
tro.lled by a single kno.b, 
witho.ut separate verniers. 
The S-M Co.ndensers are 
entirely silver-plated-a 
feature that reduces lo.sses 
lower than laborato.ry stan
dards. 
No. 310 
No.. 311 
N o.. 312 

S-M 
Type 
210 
and 
211 
Trans
formers 

.00050. ... .... . . $6.00 

.00035 .......... 5.75 
.00025 .......... 5.50 

The famo.us S-M 210 and 
211 In termediate transfer
mers, used in the receivers 
develo.ped by McMurdo. 
Silver and in several o.ther 
well kno.wn designs, pro.
vide the highest amplifica
tion o.f any trans formers on 
the market. Each trans
fermer is labo.ratory-mea
sured and supplied with in ' 
dividual curves--yo.ur guar
antee o.f unifo.rmityl The 
new bakelite case is es
pecially attractive and effi
cient. Filter furnished with 
measured tuning condenser . 
Transformers supplied in 
sets o. f two. 210's and o.ne 
211. 
E ac h ......... _ ... _ ............... $8.00 
Send 4c in stamps for circulars 
describing the latest S·M develop
ments. inc\udin~ the new cushion
ed SOCkets for UX and UV tubes 
and the interchangeable co ils for 
al1· wave recC!ivers. Magazine re
print9 describin~ the super -au to 
dune and t he aU· wave super are 
free! 

Silver,· Marshall, Inc. 
114 S. Wabash Ave. 

Chicago., Illino.is 
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KDKA 
KDLR 
K DPM 
KDYL 
KDZB 
KDZI 
KFAB 
K FAD 
KFAE 
KFAF 
KFAJ 
K FAN 
KFAU 
KFAW 
KFBB 
KFBC 
KFBG 
KFBK 
KFBL 
KFBS 
KFCB 
KFCC 
KFCF 
KFCZ 
KrnD 
KFDH 
K F DJ 
KFDM 
KFDX 
K F D Y 
KFDZ 
KFEC 
KFEK 
KFEL 
KFEO 
KFEY 
KFFP 
KFFV 
KFGB 
KFGC 
KFGD 
KFGH 
KFGS 
KFHA 
KFHH 
KFHL 
KFI 
KFIF 
KFI O 

~~:8 
KFIZ 
KFJB 
KFJC 
KFJ.F 
KFJI 
KFJL 
K FJM 
KFJ R 
KFJX 
KFJY 
KFJZ 
KFKA 

~~8 
KFKX 
KFLD 
KFLP 
KFLR 
KFLU 
KFLV 
K FLX 
K FLZ 
KFMB 
KFMQ 
KFMR 
KFMW 
KFMX 
KFNF 
KFNG 
KFNV 
K F OA 
KFOL 
KFON 
KFOO 
KFOP 
KFOR 
KFOT 
KFOX 
KFOY 
KFPG 
KFPL 
KFPM 
KFPR 
KFPT 
KFPW 
KFPY 
KF8A 
KF B 
KFOC 
KFOH 
KFQp 
KFQT 
KFQU 
KFQW 
KFQZ 
K FRC 
K FRU 
KF RW 
KFRX 
KFRZ 
KFSG 
KFSY 
KFUJ 
KFUL 
KF UM 
KFU O 
K FUP 
K FUQ 
KFUR 
KFUS 
KFUT 
KF UU 
KFUZ 
KFVD 
KFVE 
KFVF 
KFVG 
KFVH 
K FVI 
K FVN 
KFVO 
KFVR 
K FVS 
KFVY 
KFVZ 

RADIO AGE for October, 1925 Th~ Magazine oj the Hou, 

Corrected List of Broadcasting Stations 
We st ingbou.e:e Electric &: "'!fe. C-o. . . . .... . .. Ea.li t P i ttllhurch , Pa . 
Radio Electric Co •.• • .. ..• .....•... , . , . .. •••. • De't"it. Lake , N. D. 
W ... t inahouoe El ectric'" :>'Ug. Co. .. • • . . . ........ .• Clevel:l.Dd. Ohio 
N e WbOU!l8 H o tel . . . • • . • . • . . . . . . • • . . • . _ ... 8.'\lt Lake C ity I Utah 
Fnwk E. Si. le't . . .. .. . .... ..• ..... .. . . ....... . . BakeN 6eld. Cali f. 
Electric Sup plY Co. . • . . . . . . . .. . •...... ., . .. ' . _ .. "·en~tchee . \\'Mh . 
Nebraska Buick Auto Co..13th &. Que Sea. .. . . . ......... •. Lincoln. Nehr . 
~lcArthur Bro" ~l'ercantilc Co......... . . ..., .. .. ... Pboenix. Am. 
State Colleite or W~biDllttoD . .......... _ ....... .. . PullmaD . Wash. 
West ern Radio Corporation ............ _. .. • ... ...• •. Den , ·er. Colo. 
Univemty o f Co]orado .. .... ,. __ ..... _. • .. . ..... .• Bou)der , Colo. 
Univentity o f Idaho ....... .. . ..... ' . ..... . . l\[osc:ow. I dabo 
Bois. High Bchool. . .....•.... .. ...... '. . .. ...... ••. . Boise. Idaho 
Th. Radio D. n (W. B. Aohlo,dl. . . .... . s .... ta Ana. Calif. 
F . A . Buttrey &. Co . .. _ . .. . ... . ... , • . .. H ane, !\tODt. 
W. K . Az.hiU. .... ..... ........ ..• .. . .. S. o Di.go. Cal.l. 
Firat Pre .... hY'tcriAf'I Church . . ......... .. .•.. . . ... T a coma. Wash. 
Kimball-Upson Co .. • . ... . .. ............... _ _ _ . . 8acra cnento , Calif. 
L.e~e Bros. ... .. . .. ......... .. ....... . .. . .. . .. _ Everett. Wasb . 
School D istrict No . On8 . .. __ . .. . .. _..... . . Tr iDidad. Colorado 
NieL-,oc RAdio SupplY Co. . . . .• .......• ... . . .•..•. Phoeci'x . Ari • . 
The F irst COna'recational Cburch . . . . . . . . .. . . . .... .. . .. .. H elena, !\tODt. 
F,ank A. :\I oo<e ... ... .. .. .. ..... . ................. W.lla Walla, W a.oh . 
OInab& Cent,.1 H igh Bchool. ........... ......• •..... •..• . Omaha. N.h .. 
St. ~ ' icbaeb Cathedr&1 . ....... . '" ....• . •.••...... •••.••.. Boi.sl!lp I d.abo 
Uru'r4lMli tY of Arizona . . . . • . . . . •. • . . . • . . ... ... . .....•... T UClOU, AN. 
Ore~on Uricul turaI COllee:e , ...••.. , . ............... ... Corvollis. Ofel/: . 
l.fa.rnolia Potroleucn CQ •. . . .•...•...••. , .• . , .. • .o ••• Bcnu cnont. T es.s.s 
F irs t Ba pti!. t Chureh ... , •• , .... ••.....••.•.....• •••.. 8hre¥ePOrt.. I..a. 
South Dakota State Coll eire , . . ••. , ..• , .•.....• . _ . Broo lu.n~ , S . Du. 
~~~~~ 2' Jr":~oc~:. ·. ·. ' .. , ..... '.,: ... ' ............ , .... ' ..... ' ..... ·.'.:~~P:~~d .l\J~:~ : 
Awrohury Semin&.,. . . . •. . ... . ................ ....... l\I lDneapolis. MiDD . 
WinDer R,adjo Corp., •..•.. .......... .......•.•... ..•. • •. Deover, C olo. 
J . L. Bc","'';n . . .. . .. .. . . ... . ...... ....• . .. ..... . .. . Oak, Noh,. 
Bunker Hill &: S·· lI jvaD !\1iDlng a Dd ConcentratiDc Co . . .• .. , l{ellon. Idaho 
F irat B&p tist Church . .. ..... .. ......... . , .... , . ..... ~JobflrLY. ~to . 
G ra.celarA ColleKe . .•... . ...... ,....... .. . , • . . , . . Lamoni. Iowa 
H.idh r.d .. Radio Supply Co . ........ '. . .... _ .. ... U tio • • Nch. 
LolliRiAna. S ta tfl Uniw",ity .... , . . . . . . . . . .•. . ...... 8.atoD. Rou~e. La. 
Chick&-ba Radio &: Electric Co. . . . . . .. . . .. .. . .. . ..... Chick~ba. Okla. 
l ~rADd Stanford Univtln ity . • . . . . . . . . . . . . . .. . S tan ford Uni't'er.Dty. Ca lif. 
C rary Hardwa re Co. ...... ... . . , . . • . . . . . • . . ...... • . . B oono. Iowa 
W""teru Btate CoII ... e 01 Colorado . . .. ... . . ..•.. .... . . GunDiaoo . Colo. 
Arnbro~e A . :\l cCue ..... .. .. " .. . .•... ... ~"e8b Bay, " ·asb. 
Penn Col1e~o . . . . ....•..... ...... ....... ........ O:t1c.a.Joo~ . Iowa 
E. C. Anthony . Inc .. . .................. ... ......... Los Ance le1. Ca li f. 
Benson P olytecbnic Institute ......... ....... .... .. ...... Portland. Ore~. 
North Cen tral Ifj~b Sch ooL .................... , .. .... 8po1uLDe. W u h . 
Fi",t M.thodiat C hu<Ch . . .......... •.... .. ..... .... . Y.lUma, Waeb. 
Alaska E lectric Licht &. Power Co.. . . ... .... . ..... . Junea u, ~kli 
Daily Common we"'" th . .. . . . • .. . . , . .•..• . ...... Fond d u Lac, " ' is. 
Mar. hall EI.ctd ",,1 Co. ... . ................ Manohalltowu . I owa 
R . B . Fec!).n CEpu.cOr'lal Church ) .. ....•.. .., .. . .Junction City. Aan<uaa 
National Radio M&nulactu,in" Co. . . .0\:101>0"'" City. Okla. 
l.ibort.Y The"tre CE o E . ~fa.rsh) .... . , . .. . .. .... • . ~toria.. Orear. 
Herdsacar Maoufacturinlt Co.. .. . . ........ .. . Ottumwa. Iowa 
Uni"eraity of Nor-tb Dakota . .. . .. . G ra nd Fork&. N. Df\k. 
A<lble y C. Dixoft &: SOft . . .. " . S te\·eMville. "!o nt. 
Iowa State Te3cher's ColteJ!e . . . , . . Cflda.r F allt. Iowa 
T uo waJl Radio Co.. ...... . .. .. Fort Dodee , Towa 
W . E. B ranch . . . . . . .• ..... . • . " F ort "~ortb. Ten.', 
C olorado St&te T O.!lcbe" ColJ'J:e ,... . . . . . . .. . .... Gr~eleY. Colo . 

~:'11!~~y~~o~":. .C~.e.n. ~'. ~ood~~ : :. : :: : : i.~~~:::e~Y~: 
West inchouse Electric &- Mllnubctudoa Co.. . .... .. Hastinn. Nebr. 
Paul E . GreenlAw . . ... . ... . . . •. . Franklinton , La. 
Everett :\f. F O!Iter ... .. • ..•. .. . ...•... C etia.r Rapids. Ia.. 
l:nive1':5itl' of New ~texico . .. .. . AlbuQuerque. Ne w ,.texico 
Tlio GrlLDde Radio SuDDly n ouse . • . ..• .. . . 8 900 Beoito, Te"'i-"I 
Rov. A. T . F rykmAo ............... ..... . ... ........ Rocklo.d. I ll. 

~I::~C n;:~toc.!~~~· c.;: ....................... ........ :. ~ ~ ' ... '. ·.~~~~ti;.·~ 
Ch.utiR. D Churcbes .. . • ..• ... '" . . LjttJe Rock. A rk. 
U niven.i t Y o f Ark:).n!l 5.."I .. . ....•• .... . • F ayetteville. Ark. 
M ornmr..ide Coll ege. . . . .. ..... Siouz City. 10W'& 
1\f . G . Sate,eD. . . •... . Houghton. :'.!ich. 
Ca rleton Colle.,.. . ... . . •. . North6eld . :\f inD . 
n e nf'Y F ield Seed Co . . . . 8'hen&l1do.!1h . Iowa 
Wooten', Radio Shop . . . . . .. .•. ,Cold water. M i.., 
L . A . D rs.ke Bsttery and Radio SttPDly ShOD .•. .... 8an tfl Rosa . Calif. 
Rbodag DeJ'll'lrtrneot Store .,.. . . . •.• . Seattle. w .. b. 
Leslie ~1. Schafbmh . . . . . . . . ,.ta rengo. 10W'11 
EeboDhone Radio Shoo . . , . . .. •.. ... . .. . LoDe B eacb, Calif. 
L30tter Day Saio ta Univensity . .. . •. . Salt lAke City. Utah 
Rohrer Elee. C o........ .... .. • . . . . .. . :\ (areb6eld. Ore. 

~1J!!;~ilr;;:dto E~~~r~e ~. :: ....... :::: .' :: . . ~~~~~~it:~ 
Board of Education . Techniea.1 Hi4!h School. •. .. O lD3ha. NebrA.!tka 

!:~i;~~~:~~~~:: :': :·iii ii :·':': ;:~: .':' .. :. .:' i:: :i,§~·f~ 
La, Ancelm Cou nty For~t.rY D eDt ...... , ..•.•.•..... ..• Los Au eJes, Calif . 
Cape & Joh""oo . . . • . . . . • .. . . . . . • . • . .. .. .•.•• . . . . 8 .. ' I .ake City. Utah 
St . .Jobna hi . E . Ch Inch . ..............• •...•... ..•..• CaNen-illti . Mo. 
SYIDOIU I n vestment Co.. ............. . ..... " .. , .Spokane. WlWIh , 

~~:~g~·t~~~~~~~·.~::::: .. : .. :::~:::::::: .. : ..... : ... ::ii .. : .. ·.:::::~: .. :::7:~~~~ff: 
~~s~ ~~::,';;:fG·u'a·rd·:::::::.'.'::.·:::.':.' .. ::: .::.- ':: : .'. ""D!~~o~~t~~!:i 
w. Rib .. .. . . . . . . ....... . . .. . ..... .... . ..... . H DlY C ity. Calif. 
C . F . K nierim . . .. ......... .. .......... .. . . . No,th Bend. W ... h. 

fr:; orpa:ri:~ryCOo'~' C'o·.:: ~ ~::::::...... .. : s~~f!~~~o, g~I:: 
Etherical Rat1io Co... ..... ........ • •. '" .. •..• . . B ristow, O kl&. 
United Cburchet of OIYDlOil\ ............. • . . .... . OIY1Dr>ia. W~o;h . 
J . Gordon KlerwrnTd . ....... •.•.•. "" . PuUtnAtl. Wash . 
The Electrie ShOD •••• •• ·.. .•.•. • . '" • Har tiDJrt.on. Neb. 
A"".I"" T . m Dle . . ............. .... . Loo An""I... Calil. 

~~~D! a;l!!b~nnn~oi1~~ti~ · Co. .... ..... :B~~~k~!iJ::~·~~inu:: 
~o~ ~.J(.a.n. ~. ~r.~ : ~.t~~~ ~~. : ...... . .. . Coi~r~£~=: 1~~ 
Coneordi~ Seminary . . . . . . . .. . S t. !..ouiA. Mo . 
Fit.uimmon... General n ostlitaJ . . . . . ... .. D enver. Colo . 
J ulius Brunton and Son!. Co .. . ..... .8s.n Fra ncisco . Calir. 
H . W. Pee,Y .... d C . Redfield . .. .• . • . •.... Oed.n . Utah 
Loui!l L . Sherman . . .. . . . ......... . .. .. Oa kt&l1d. Calif . 
Uni .... "ity 01 Utah .. ..•.•.. . .. • . • .8,lt Lak. City. Utah 
Colhurn Radio Lab". ........... • ... . 8s.n Le~Ddro. Calif. 
Y . M . C. A .. . .... _. • . • .......... . .. . , ·it"in;". :>'!inD. 
M cWbi .... i. EI",,'r!c Co... ... . ... ..• . . . .. S. n Pe-1<o. Col i! . 
Film Corporation of Amen("l:l. .... . . .. .. . . St . Louia , ~to. 
Clarence B . June~u . ..•• , .• . .. TIollY'Wood. Calif. 
Fi"t 1\1. E . Churcb .... . . .. . . • . . .. .,.. . . lnde""ndence. Kan. ... 
Wbab. Radio ShOD (Herbert Wha n ) ................ '-f aoh at tAn , Kan3a.. .. 

g::ld~~~ie~~~~: ~~~~ . ?a~~~~ : ~::: ' .. :: :: : :: .•• : .:: #:~:::::: ~~~ 
F. l\I. Honn' ...................... . ........ ...... .. K id,-,,; Il. , :\10 . 
!\tooal lith t Rnccb .... ' .. ..•... ..• . .•. .. . •• . .. '" Route 6 . Den",cr. Colo. 
C aDe Girardeau Bs ttery Station . ....• . •. . . •• •.•.... Ca De Gi rardeau . ~to. 
Radio Suooly Co •.•..•......•.....••..•• . •. ....•. . AlhuQuerQue. N . AI. 
Glad T idinn Tab ernacle . ..•..•....... : .. .. ... .... San F ",cci.c;co. Calif. 

309 
231 
270 
250 
240 
360 
341 
273 
348 
278 
360 
230 
271 
280 
360 
278 
250 
283 
224 
238 
238 
248 
2 56 
258 
252 
368 
254 
315 
360 
360 
231 
248 
261 
254 
268 
233 
260 
280 
224 
254 
248 
273 
226 
252 
261 
240 
488 
248 
252 
242 
226 
273 
248 
219 
252 
252 
242 
280 
258 
280 
246 
254 
273 
250 
275 
288 
234 
256 
254 
236 
229 
240 
273 
254 
299 
261 
266 
336 
266 
254 
234 
454 
234 
234 
261 
240 
226 
231 
248 
226 
238 
242 
242 
231 
286 
268 
283 
2 64 
221 
258 
231 
284 
252 
Z53 
248 
240 
268 
394 
220 
217 
222 
272 
261 
242 
258 
242 
549 
234 
234 
22·\ 
233 
271 
231 
244 
202 
245 
208 
236 
218 
248 
227 
226 
246 
224 
250 
234 

KFWA 
KFWB 
KFWC 
KFWV 
WGBU 
KFXB 
KFWD 
KFWF 
KFWH 
KFWI 
KFWM 
KFWO 
KFWP 
KFWU 
KFXC 
KFXD 
KFXE 
KFXF 
KGB 
KGO 
KGU 
KGW 
KGY 
KHJ 
KHQ 
KJR 
KJS 
KLDS 
KLS 
K LX 
KLZ 

~~;r::'r~:·:~:·: ~. : .: .: : .: .:.~.'.~: :.: ............ : ... ~. :.: ~ ........ ~:.~.:.: :'::: ~.~ ... ~~~:~ 'g:m: 
Wilhur Jerman .....•••..•••...•...... .. . 385 58th St . B.. Po'tlaod. 0 ... 
Florida Citie.o; FiDaoce Co .... .. ............. Fulford By .. The-Sea, Florida 
Be r tram O. H eller . . .. " . ...... , ... .........•.... B ig Bear Lake. Calif. 
ArkaD.O!&O Lu:ht & Powo, Co .. ...• . .....• , •.•....• . Arkadelphia. Ark"""" 
St . Low Trutb C.n ter . .• .... . , . ......................... St . Lou;'. Mo. 
F . WellinJrton '""one , J ... ....... . .. ............... . .... . .. . .. Cbieo . Calif. 
Radio Eotert&ibmeoUl. Inc .. . .... . .. . ......... South St.ll Francisco. Calif. 
Oak.!",ud Educs t iooal Socie ty ..• • . '" ... .• •. ... ... . ' .• ... . 0 nklaDd, Calif. 
Lawrence !\lott .......•. .. .•........•... . ........•.•.. .. . Avalon. C ali f. 

r!~~ann.dC=~. ~~~~~~ .~~~~:·. · ..... : ....••.. .. •..•.. ...• · .......•..... ~ :~;:~~,Te~ 
Santa !\taria Valley R.ulroad Co .. .. ........ . . .. .... SaDta Maria , Calif. 
L . II . Stm lUl: . .......... . .... ............. . ......... ...... Lo"'''. Utah 
El f'lCtriea.1 Research &: l.Ift:. Co ... . ..................... .. Waterloo. Iowa 
Pill", P eak Bmadc&sting Co . .... •...... . . . . . . . Colo,ado Spring,. Colo. 

6::~~ ~~i;ec:.~r: . ...... .. '''.':.' ..... '.':. ': ...................... ''-: ..... ·.1:c=d. ~:li~: 
""arion A . !\lulroD Y ..•..•...• • ..•.••. Honolulu . Hawaii . W. i.kik.i Beach 
Portland l\Ionli lUl: O,.conlan . . ..... .. . . .. . .... ..... . ...• Portl .... d. 0, • • 
Bt. Martina CoII.Jre (Rab. Sebast ian Ruth) . ...............•.. . LacY. Wa.oh. 
Timee-,.tirror Co .. . • . • . •....•.. . ......••............ I...os A.zu:elee. Calif. 
I.ouis W&~mer .•• • ... . . " ... .. . ... • ..... •.. .. . • ...... .. Seattle . Wuh. 
N orthwmt Radio Sen' ice Co ... . ..•..•.. .. .••••.....••• . Su ttle. Wash. 
B ihle I""titute 01 Los Ancel .,. . Inc •... . ...... .. ... .••.. Loa Anc.I ... Calif. 
R&orpD.i.J.ed Church of J 63LH Cbri.at of Lat ter D .a.y Sainta:. Independence. Mo. 
Waru.t B rotb. ", Hadio SUDPIi .. Co . . ... . ......... . . .... Oakl&nd. Calil. 
Trihuno PuhJi,iun&" Co ... . ........ .. ... . ....... _ . .. . .. . Oakland. C ... lif. 
ReYllolct. Radio Co . . .. . ..•..•..•..•.............•......•. Deove r . Colo. 

214 
252 
211 
212 
278 
203 
266 
214 
254 
220 
224 
211 
214 
238 
210 
205 
236 
250 
2S:? 
361 
370 
491 
253 
405 
273 
3114 
293 
441 
242 
508 
283 

19~~ .. ·SU·j.;.:<iu;;,- LiOtbi·.i:· p~;':~; C,;;.p. :: .... ~ :: ~'.' ............. · .. : .... :::: ... F;;.~.,,~ ·C~iii:· 243 
KM O Lo ... Eloctric C o .. ............. . .......... . ....... .... . Tacoma. Wuh . 250 
KNX Los Ang. l ... E .... nina· E.D' . .. .. .. .. ... .... ........... .. Los Ancel .... Cali I. 337 
KOA Gen .... 1 Electn'c Co .. .. ..... ..... . ...... . ............ .. . D.nv., . Colo. 323 
KOB New Memco Collece o r A$t ricul ture &: ~lech !\ Dlc AN. State ColleA:e. N. !\tllL 348 
KOIL :Morut.rcb ~aD.ufG.eturiDar Co .. . . .. . ........ , ..•. . . •. . . Council Blufln. low& 278 
KOP D etroi t Pol ice DePartment, .•.....•...•..... . ••.. . . .. . . . Detroit. ~licb . 286 
KPO H.I. B,o • . ....... . .. . . .......................... B .... Fl"aocioco. Calif. 428 
KPPC P .. ad.na P .... hyt.riaQ Chu<Ch . .. ..................... P ...... d ..... CaUl. 229 
KPRC HoU!l toD. Pod-D ispa tch .•.•......•..•..••... . . .......... HOWiton . Texu 270 
KQP Apple City. ROOlo Cluh • ..... ........ .. ...... . .. .... Hood Rlve , . O,.on 270 
KQV Douhl.,hY-HiII E1ectrio Co .. .....•............ . . ... . . Pittshurgh. Pa. 270 
K QW CharI. D. ITe" o ld . . . . ..... . ... ........... . .. ........ . S~n JOR •• Calif. 226 
KRE V. C. B.u<>.y &; El.<tric Co . . .... .. • ... .•..... • ..•..•. .. Berkel ..... Calif. 275 
KSAC Kan .... Stat. AJ<riouituTl\1 <AlII. c • ................ .... Manhattall . Kane. 341 
KSD Poo t Diopatoh {Puliez., Puh. Co.l .. .• . ....••.........•.. . St. Louie. :\10. 545 
KSL Radio Bornc. C",p . of Utah ....... . •....•..•.... .. . B.1t Lake City. Utah 299 
KTAB Ten th Av • . Bapt;"t Cbu,ch . .. .. ........ . ... ...... . . .. . . . Oakland. Cal . 216 
KT'CL Americ!Lo Radio Tolf'phoDIi Co .• Inc. . . . . •• ... • .••.... .•. ... Seattle. W.."b. 306 
KTHS N.w A,linllt<>o Hot.l Co. ........ . ....... • . .. ...... .... Hot BpriDIII>. A,k. 375 
K TW Fint Preshyt. ';.n C hu.ch .•...•...•. •.•... ....• . . ... . ... . Beattle. W ... h . 455 
KUO Eum.iDer P rintibc Co .. . ... .. ... .... , .. , .. ... ... . Sa n Fra.u.c19eo, Calif. 246 
KUOM State Universi t y of !\[ont.a.na . .............. . ..•....• !\{woul&. ~ontaoa 24. 
K U P R UaioD. P3cific Railroad Co . .. .•. , .... .. .............. ... .. ... Omaha, to:eb . 270 
KWG Portabl. Wi .. I .... T elephone Co . ... . . ........ .. . ... ... . ... Btockt ..... Cal if. 248 
KWKC WilJoon Duncan Btudi"" . . ... ..... . . ............. .. . Kansao City. Mo. 236 
KWWG City 01 B ,owruYiJle ..•.. ... •. .. .• . . . . • .•...... ..... B, o"""'vil l • . T .""" 278 
KYO Electrio 8boD . . • .. . •.... ....... . _ .•... ...••••...•• ... Hotlolulu. Hawaii 270 
K yw W ... tinahou .. EI.ctric '" Mfg. Co .. ..... ..............•...... . ChiCJ>CO. III. 535 
KZM P, .. ton D . Allen .. .. . ..... ... ...... . ........... ...... . Oakland, Calif. 242 
WAA B Valde ..... ' J."'.D ......................... . ....... ... N.w 0.1_. La . 263 
W AAC T ulan. Univ .... ity ................................ .. Now 0,1...".. I.e . 275 
WAAD Ohio Mecha n.iea In.'\titute ... .• .•.•...•...• ...•.•..•••.. Ci.Dclnnati . Ohio 248 
WAAF ("~iea.co VailY Vroven Journal . ... . •...•••.••... .••.•• . . . . Chicaco . Ill . 286 
WAAM I. R . Neloon Co .. .... . . . ... ... .. ...... .. ......... ..... N."..,k . N. J . 263 
WAAW Omaha Grain Ezchaon ................................ .. Omaha. N.h, . 285 
WABA La.ke Fo,eot Uni,·.Toity ............... . . ............ ... L., ke Fo, ,,,t. III. 227 
W AB B R&rr!.hunr Bt><>,tin" Goodo Co . •. ...•.••......•..•...•. H arn..hur". Pa . 266 
WABC Nlh.ville BatteTY Co .• Inc .. . .... . . .. .................. Aoheville. N . C . 254 
W ABI Ba lUtOr Railway & E lect ric Co . ............ ................ Ban"or . :\fe . 240 
WABL CO .... ecticu t AtrTiculturo.i Coli ••.. . .. .•........... . .•. • . .. Bo<D. Co..... 283 
W ABO Lake Avenue Ba o tis t Church .. . .............. . .... .. . Rochester . N . Y . 283 
WARQ H&.,. rlo,d ColI. n . Radio C1uh ................. . .... ... Ha ... rfo,d. Pa. 261 
WA RR Bcott High Bchool. N . W . B . F oley . ......... ............ .. . . Toledo . Ohio 270 
W ABW CoII.~. 01 \V_ t., .... ..... ......... ...... ...... ... ..... Wo08te' . Ohio 234 

~~=~ ~tno"" ~;.~~ ."j;. ::::::::::::::::: ::: :::::::: :::: : t.~hW.d':i;bi.~fip~ : m 
WABZ Colioeum Place B""tio t Church .. . .•.•... ... . . .•...•.• . N.w 0.1"""". I.e . 263 
WADC A11.n T . Simmon.. (Allen Theat'.) . ...........•...•..•...... Akron. Obio 258 
WAFD A1h.rt B. Fa,I.t Co . ............................ . ... . Po,t Huron . :\fich . 233 
WAHG A . H . Grebe'" Co ........ . . . .. . .......... . ....... . Ricbmond Hil l. N . Y . 315 
\I.'AP I Alabama Polytechnic 1n."IItitut.e • .. .. .•. .••..••.... •... . , .... . Auburn. Ala. 248 
WAMD ITuhh .. ,d <I: Co .. .... .... .. .. ....... .. .... ....... .... :\Iin" .. pol;'. ~Iinn . 244 

~~~ b".':!:: Ut.;ri~ig;li~~~ :::: :::: ::::::::::::::::: ·Ci~.!;n~J:i!7·ln~ .. ~~~ 
WBAH Tho DaYton Co . ... .. . .... ....................... . . :>.l inD •• polis. :>.f inn . 417 
WBAK Pelll1.S)"l\'ania StAte Pol ice ... •...•...•..•..•...•..•.• . . H a T'l'isburc. Pa. 275 
WBAO J.m ... ~Iillikan Unin ... ity ....•.•... . ........ . . .....•.•... Decatur. III . 360 
WBAP Wo,tham-C .. te, Pubfuhin" Co. (8ta, Tel.8Taml . ...... Fort Worth. Tn .. 476 
WB AV E ru. , &: ITDPldns Co .... .......................... ... Columh ... . Ohio 292 
WBAX Joh" H . Stell" .... J, ............................... ... Wilk ... -Ba"e. Pa. 254 
W B AY W .. teru Electric Co .. . . ... .. . .. .................... ... N.w Yo,k. N . Y. 492 
WBBG IrviDe V.'aillya . ... .•.. .. •.•..•......•.....•..... Ma'tat><>" . t t . M.... 24 8 
WBBL Grace Co",enaot PrMbyterian Church ..•. ....••.•...... Richmond. Va. 253 
W BB M Atl .... I","""tmeot Co .. .... ........... . ..... ....... _ . • ..• Chi""",,o. III. 226 
W BBN Blake. A. B . . . . ... .. . . ...... ..... .. . .. ........ .... . Wilmiru<ton . N . C. 275 

~i!: ~~~ri!i'~~~;i.~.~:· :·:·:·:·:·:·:·:·:·:·:-:·:·:-:-:·:·:· :·: -:-: ·: · :·:·:·:·:·:·:·: ·~~~ii!.·!: m 
WB BU Jenko :\fotor Bal .. Co . ... ....... .......... ............ MOD mouth . rn. 224 
WBBX RUnDe, J u.nio, W " h Bc:bool. .. ......... . ...... .. . . .... .. No,lolk. Va. 222 
W BBY W ... hin~ L ... ht I nla.nt'y Co. " BOO 118th Inf . . .. ... Cba .... ton. B. C . 268 

~g~ ~~r t~'::~~~~~::: ::::::::::::: :::::::::::::G;~d · ~\%~~!i!~: ~~: 
W BES BI ... Electrical Bohool. .. ... .. .. .. ......... ..... .. . T~kDma P .. , k . Md . 222 
WBCA Jo" ... Elec . '" Radio ~I1g . Co . . .. •.....•.•.• .•.•. . ....•.• B~ltimo, • . 1\fd . 254 
W BOQ A. H . G,.h. '" Co .. Inc . .... ...... . .. . .. .. ...... . Richmond Rill. N . Y . 236 
WBR PenQ .ylvania StAte Police .... .... .. ...... .. ............. .. . Butler. Pa . 286 
WB RC Bell Radio Corporation .....•.••.•.. , . .• ...•...... • .. Birmin&'bam. Ala. 2.8 
WBR E Baltimo,e Radio E.chaDlr • . . . ..•.. .......... . .•..•.... W"lkeo-Ba"e. Fa. 231 
WBS D. W. :>.fay. Inc ... .. . .... ..... ..... .......... · · .... · .... Newark . N. J . 252 

~U ~~:~~~o~~le<:Z· ~ \11«: ·C;,::::::::::::.': .'::::: : :~~':I~ . ~i';: m 
WBZ4. West:inchouee Elcctric &: ~lh: . Co ..•. . • .• H otel B runawick. Bo.o; to ll . ~t &l'l.'t. 242 
WCAD St. Lawrence Uni"'enUty •..•... . ..... . . ...••..•.•• . • •.. .• Canton , N . Y. 280 
WCAE JUulmaIUI '" Ba., Co. and Th. Pitt.hu". h P,""" ... • .••• .. PitUlhu~h . Pa. 461 

~gr ~:~~~& ~;:;~:a~~~~~it3 .. :: ::::::::::::::::.-U~~e~~Pla~·N<!ti~ ~:~ 
~gl> ~!;,~~I .f°M~~~· .0,:::::::::.:::.::::: .. .. :::: ... .. : :.~'B:i~?~:; •. 1\I~~: m 
WCAP Ch~.8aDe.ake &. Potomac Telephone Co ... .. ...... . .... ' . "~a.shiD.gt.oo.l D. C. 463 
W C AR Alamo Radio Electri. CO . .. . . ......... .. . .......... San Antonio. T ..... 263 
WCAS W. H. Dunwoody Indl15trlAl lrutitute . . .. •.. . •.. . . ..... MinDeApol;'. :>'flDn . 280 
WCAT Btate CoIl .... 01 Min .. .... . ..... . ............. . .... Rapid Cit>'. B. Dak. 240 

~1 i~z~~2' :):\ Fi~ii ~i£~ !~ 
~~=~ Howa,d S . Will;,..... ( Portablol ...•.•...•. ...••.•••.. Pa.scaconla. :\1;" . 268 
WCBH Ual .. enl, .. of M ia. . .. .. ................... ............. . Oz:ford. M .... 242 
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To Consumu. Only 
Bereis a real batteryqnality. 

t~~~n~~:d ~~ e~~..'!i..~ 
tery.huying pDbli~. Order Dr .. 

red From Factory. Put the 
Dealer's ProSt in yoar oWD pock

et. Yon Ut'aaUy eave trlucb more 
thM half. and so that you can be 

""ovineed of tme 'JQahty and perform-

~d~e\:ie~r~~:u~;'~~~O;!aN~~~ 
p.ke a chan"". Our batterY is rigbt- and 
the price is lowest ever made. lAmvince ' 
yonrself. ReAd the prices! 

Auto Batteries Radio aatt .... i •• 
6Volt.1I P ..... $9.S0 6Volt.IOOAmp.$9.S0 
6Volt,13 prate.ll.S0 6Vott,120AmP. l1.S0 

12Volt • ., Plate. 13.00 6Yolt.l .. O Afr'P.13.00 

Buy Direct-Send No MODey 
We &!Ik Dodcpo~it . Si:l:Dpl,.&t'nd name and ad
~M aad .b'I. wan~. 8&t'tI!ry _1Il b. ~~~ 
~j~% ~~~~ee~~:~der E.tPtee.S C . .0. 

~~'esO::c~~ w. aJ~6t!';. dlAcoont 

~c:.~~: ~'f):itfO:i 
~"fnr order toc1aJr 

ARROW BATnRY CO. 
Dept. U . 121S So. 
Wabash Ave •• ChlcagO 

POLK'S REFERENCE BOOK 
FOR DIRECT MAIL ADVERTISERS 
Sho,"s bow to Inrr •• s. 'Your busIness by 

:~rl ~}. r~~,D~~~I~e::a:!~d;~~I~~; .. ~G ~~ 
'"her. and how many prospect, you bue. 
O •• r 8.GOG lintS of bIlsln ... co.erod. 

Wr!le Cor your FREE roPy" 

R. L POLK & CO., Detroit, Mich. 
I" POLK DIRECTORY BUILDING 

oC S. 

Some Real Facts About 
Quality 

(Colllin1led 'rom page 13) 
nently. The violin and smaller horn 
instruments carry the weight of the 

• music . Now, With the cone speaker 
alone, the drums come into e\-idence 
with their steady beat-the chords on 
the piano, the bass violin with its 
"plunk! plunk!" and the bass saxophone. 
!\ either of these represents the orchestra 
fairly, yet with both speakers connected, 
these various instruments may be picked 
out individually and the effect as a whole I 

is extremely realistic. 
The lower notes can be heard to a 

considerable extent even 'I1.ith a trans
former-coupled amplifier, so that these 
suggestions are applicable to both kinds 
of audio amplifier. 

Fig. 3 shows a useful method of con
necting the t"'"O loud speakers where two 
tubes are connected in parallel for the 
last stage of the amplifier, whether it 
be resistance or transformer coupled. 
Each speaker has a tube to itself, so 
that the distribution of output is fairly 
eyen and the improvement is more 
noticeable than where the speakers are 
in parallel as well as the tubes. The use 
of a good power tube, is, however, 
slightly superior to paralleling of tubes 
nevertheless. 

A simple loud speaker for low notes is 
ill ustrated in a rear view on page 11. 
It is simply an ordinary mandolin about 
10 inches in diameter, havin~ the unit 
of a Baldwin large type receIver as an 
actuating unit. The unit is taken out of 
its case. Fig. 5 gives a crOss section 
of the assembly. Piece " a" is a small 
block of wood about 3 U inches long 
and 1-2xl·2 inch in cross-section. A 
U inch hole is drilled at the center for 
passage of the drivin£ pin and there are 
two holes for No. )~ machine screws 
that are about 2 K inches apart. This 
forms the inner clamp for the unit. 
The outer clamp is of similar nature, 
long enough to fit very tightly between 
the sides of the mandolin frame with a 
" forced fit." Thus piece "b," the outer 
clamp, is merely forced into position by 
wedging it insIde the mandolin. The 
fingerboard is removed to permit the 
assembly of the unit and c1aI}lps. Pieces 
" c," "c" are two long % machine 
screws for tightening the clamps. 

The driving pin may be made of a 
long common pID with the head clipped 
off. The diaphragm is cut out of the 
Baldwin unit and the short driving pin 
already in it cut and removed from the 
armature. The new pin, which should 
be long enough to extend from the 
armature to the mandolin head and 

.oiSto;;'''omess ./Jml!/!ficRtiOn. 
12.000. 48.000. 60.000. 100.000 O hma. LIst 
$1.50 each. Special .izoo to Ordor 12.60 each. 

alIow about 7i inch clearance under the 
inner clamp "a," is inserted, sharp point 
first , in the smalI hole in the armature. 
The point is bent around to form a hook 
and it may be soldered if desired, although 
this is not absolutely essential. A hole 
is punched in the exact center of the 
mandolin head, which should be stretched 
rather tightly over the frame. If the 
sheepskin is too loose, it may be tighened 
by tightening the clamping screws around 
the rim-using the key wrench made for 
the purpose. 

DeaJe~. write for d.i.aCOUDtA_ WJwr. Bdkr Rui.l.o~ 
ar. nl4d.e tA.tI U"iU M Cr~.unt.. 
Cr .. ceol Radio SlIppl, Co~ 5 Liberty S!~ Jamaica, N.T. 

Mailing 'Lists 
.. k., 

Fastening the Pin 
The assembly must be carefully in-

serted in the mandolin so that the pin 
I passes through the hole in the head. 

I 
The frame may be sprung out of shape 
slightly to permit the outer clamp to 
enter and then released when the job 
is finished. The pin must not touch the 
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~' " 
- Developed for Those -

'\VhoDemand theBest 
APEX 

VERNIER DIALS 
are constructed on exhaustively tested 
and truly scientific principles and are 
engineered to meet the precise re
quirements of experts--consequently 
they more than meet the expectations 
of the average radio user. They bring 
in distant stations with alacrIty and 
positiveness seldom encountered and 
provide control and accuracy essen
tial to full radio enjoyment. They 
impart a degree of elegance that cre
ates a marked improvement in the 
appearance of any set. Clockwise and 
counter clockwise. 
Royal B,a •• Finish. 4 in. $2.00: 31/ 4 in. $1 .65 
Satin S ilver Finish. 4 in. 250; 31/ 4 in . 1.90 
DeLuxe Gold (24K) 4 in. 3.50; 31f4 in. 2.50 

APEX 
RHEOSTAT DIALS 
are little brothers to Apex Vernier 
Dials. Accurate.handsome--a neces
sity to satisfactory operation and 
beauty of appearance. 
Royal B~a.s Finish . • . . . . • ••.. .•.. • $ .75 
Satin Silver Fini.h . . . . ... . ...• • • • .85 
DcLuse Gold (24K) ...... ...••.•••• 1.00 

A* Quabty RaJloApparatus 
If you, dealer i. unable to supply you. order 
direct from us . 

Apex Electric Mfg. Co. 
1410 W. 59th SL, DepL lOll, CHICAGO 

Why, Share Your Profits? 
Sell OOLiblewear Shoes .and I!:et all 
)'ot.I e.am. No drstnct milna.en to 
spirt WIth. You de •• direct wI1h us. 
A complete line. Wonderful v alUes· • 
far eumple. the Quahty \VDrk shoe 
shown here fOr $2 .'9S. Our s~les. 
men everywhere arB milkinG biB' 
money. Write fOr proPQslhon. 

..... ~~~!:~OOUBLEWEAR SHOE COMPANY 
Oldu t and l.aJ'C'~.t 'F1t'1ll ~e llilUr 

Olrec:t to W taTer 
42 E Lak. SL. M IDDeapoHa, HJDD. 

* FLINT A~~::J~~:r 
For all Hookqpa $3'SO 

All Tub"s ea. 
Money Back Cuar4lltee 

Han Your Dealer Supply 
or Order Direct 

FLINT RADIO CO. 
189% WilsoD An., CHICAGO 

:;. Tested and Approved btl RADIO AGE :.to 
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WCBM Cluules Swan .... , . . .. ........ . .... .. .•. . .. . ... . . . ... . . Baltim.ore, l\lrl . 229 
WCBN J~mM P. Bolan<l ................... . . •.. .. . . Ft. Beni . nam.oD. In<l . 266 
WCBQ Firllt BflPt~t Church ...• . . .. . . ... . . •.. ..• . ..•..• • •. Na~hvitt6. Tonn . 236 
\\'CBR C . n . l\1e.'1s t6r •.. •. . ... .......... , .. . •. . . •. . . . • .. .. . P rovidl!tDC4!. R . t . 246 
weBT Cark Univeraib', Collegia te Dept . .... . .. . .. ...• . .. . .. • 'Yorc6!1 tor • . Mus, 238 
WCBU Arnold \\'i~l_ Supply Co . . . . . ........ . .. .. . .. . .. . .... . • Arnold . Pa. 254 
\\'CBX Radio Sbop of Ne,,'ark (n ,. tmnn Luhin~ky) . .. . .. .•.....•. . Newark, N. J . 233 
WCCO W""~burn-Cr",,by Co .. .. ..................... . . .. . . Twin Citi •• , Minn. 416 
WCEE Cbarle!l E . E rb. teira, ' '''-111& Olivis. .•.. . .......• . .. .. . . . .. D~r Ekin. IH . 275 

~~t~ ~ .. E1.r.nib:~~t ·.·.·.·. ·.:::: . .... : : : ::::::.:: :::: :: :::: ~.a.~~ . ~~~~t~~lt m 
WCSH n ontY P. ru ..... ..... . ...... " . . . ..... ....... .. . .. . . Portl. n<l. lIh.in e 256 
WeTS C . T . 8cberor Co. ......... ... • .. ...... . .....•... . . Worcester, .MM.'I . 268 

~~~ ~ Free Pre-s't and Jewett. Radio &- Pbono:rnph Co ..... ... . . . Detroit. llich 516 
WDAE Tampn D . ily T ime. .... . . . . . .. .. . . . . . . . . . . . . .... . . T a mPR. Fla .. 365 
WOAF K s.naa.s C ity Shr .. ..... . ..... .. . . . . . .. . .. . KaDSn.5 ~itY'T 1\10. ~:~ 

~g~~ { i t LaB;:~~:nI~~~~~~ ::. :: .. ~ ~ :: ::: ::: ::::::: .... : ~: ~ ::: : Pht.:'~7Dh~~. ep:. 393 
WDAY Radio EQuipmont Corp ... ... .. . . . ......... . ..... .. . .. Fc:;rO, N. {;Jtt ~~~ 

~g!i ~;1.Rr.:;:!~o~ 'C: '.~~ .:-:.:.:.:.:.:-:...:.:.:.: :.:.:.:.:.:.::.:.:: :':':':' :' : ' :' : ':~':,~~~~[p:: ~~: 
WOBO nerman Edwin Rurns .. .................•..... . AIartin.& burg . W. Vn. 268 
WOBE Gilha m-Schoon El ec. Co. ... .. . . ............. . . • . .. .. Atlnn tic. G a. 218 
WOBJ R ichardson WaYland Electric COf1l.. .. . . ... . . . . . .. . . ... R04noke, V!'. 229 
WDBK l\! . P . Broz. ... . ..... .. .... .. .................... . C1oyoland. Oblo 227 
WOBL Wi,. OeDt. of }.1flrke ts . . . . ...•.... , .......• • • , ., . . 8teveos Point, ~tL i;~ 

~g:~ ~~l1~~c ~~~.& I!~~~r .. ~: ',','. : .. .... ' . . , .,.,.,.,: '.:'. :'. ' . .. :: : wi~ie~a~~k·. Fl:: 240 
WDBQ Morton Radio Supply Co ......... , • ............. •..... . S~I.m. N. J. 234 
WOBR Tremont Temvlo Bap ti.<t Church ...... " ..... , . ... . . . . . ..... Boston.Md" ~~: 

~g=~ ~:o S~~~::~ . ~.e.'.t~~ ::::::.: .. : ::: .. :::: ::::: :'. '.:: :: '. ~~~ ~~:k~e~/v 233 
WOBY North Shor. Con gre Ent.ionnl Churcl • . ..•....• .. • , • .. .. CbicftEO, Ill . 258 
WDBZ BoY Scout.. City H.n . .. . . ...................... . Kin'" to .. ". N . Y . 233 
WOOD Cbatt"nOOlo!ll Radio Co .• Inc ..... " .... ......... .. Cba tttlnooC&. Tenn . 256 
WDWF Dutee Wilco. Flint. Inc .... . . ..... ......... .. ....... . C raMton. R . I. ;;~ 

~~~A t:. '0. B.f!jj ~i~ : .'.' .'::::.' ::.':'-'-:'-':: : .'.'.'.'.':.'.'.'.':: :: .': .-:.' : };~~~~l\fi!~: 250 
WEAF Ame ricsD T elephone & T e1ecrapb Co .. . ..... , .•..... . N ew York . N . Y . 485 
WEAH Hotel L IWen ..... .... "... . ...... ... ... ... \\"iebita, K".... 280 
WEAl Cornell UDiYersi tY' . ... , . .,.. . •.. .. . .. . .. Ithaca. N. Y . 286 
WEAJ Unh'enltY 01 South O"kot . . ..... . . .. . . .... V.rm illon. S . Du. 283 
WEAM Borou~h 01 :-forth Plainfiold (W. Gibson Rut t6eldl.. North PI.infiold. N . J . 286 
WEAN Sbepard Co. .. .. .. .. .. ..... ... . ...... .. .. . . .. Pro"idento. n . L ~;~ 

~~!g g~~odl·~~~t;'i~D~V:J'i;:Ubber C~":"""".':. :.': .. ::.· .... .' ::.~l~'!.':i~d. 8ti: 389 
WEAU D s.Vld ... on Bro!\. Co . . . ,...... _. ...... .... . ., . .•.. Sioux City, 10 ... " 275 
WEAY Iris Thf'~tre (Will Horowitl , J rJ .......•.•. , ... ... , .. Hou, ton, Te'S:a3 ~~~ 

~!~ W;~r~~·:·~;·i~~:·:·:·:·:·. :.. ." :-.. ...... ::.:.: .... .. ~i~I:·~:t::;!:~x:~Z: m 
WEI; n E lectric"l ErJui['lment I\nd Sen 'ice Co . . ........•. , . . ... . Andef80D. Inri . 246 
WfBE \loY W. W&lker .".. .. . . . .... ... .... Camhrid~e. Ohio 248 
WEBH Edgewater Beach Hotel. CbicBeo EveQinff P~t S u.tion . . ... ChicaCO. til . 310 
WERJ Third A"eaue Ra.il",aY Co . ........ , ...... . ... . .. New Y~r" . N .. Y. 213 
WERK G .. nd Rapid:! Ra dio Co. . .... .. ..... . ..... .G,.nd Rapid. , Mich. 242 
WEBM Hl\dio CorporlltioD of America . .••.. ..... . .•... ........... . Porh.ble 226 
WEnp E . B. P.dioord ...... ".. .. .. .................... N.,. Orl ...... La. 280 
WERT T ho D!Lyton Coop. Indust",,1 H u:b. Sohool . . ... ... . ..... D. yton. Ohio 270 
WEBW n.loit CoIl"",. . .. ........ ... .. .. . ... ...... .... .. . Beloit. Wla. 283 
WEE I Tho Edison Ele, tdc lIIuminati. 1: Co ... ' .... ....... Boston. 1\[..... n5 
WEHS Robort E . H uche. ...... .. . .. . ..... . . .. . . . . . EnD"'on. III. 205 
WEMC .. . Bsrn.n Sprine •• 1Iliob . 285 
\\' ENR Aii.A~~rlc·';n· '~di~ ~;.por4tio~·,· ....• '. ..•... . ...... .. , Chie.'lgo .. Illlnw 266 
\\' f.W St . Lolli ~ Univenity . . .. " ......• . '" .St. Louls. !\.[o . 280 
\\'FAA O , lL'\.. .. New.. k D:\lh." JOlIf'IlAl ,...... '. . .. . Dnllas . Tell. 472 
WFAM Timo. Publishino Co.. .. . .. .. . .. .. St . Cloud. ~Iinn. 273 
WFAV Univer'l'itY of Nehrask",-. D otkLTtrnent o f E lectric:d E OQ'iaeor inc. Lincoln . Nobr. ~~ 

~~g i;~~.I'!~nt:tn~~rtchCI~ ;I~Ch ... .. . ..•. ..•.. ~~il:d!\~hil:~P: : 234 
\\'FRE Y~n De Walle MU -lic and Radio C o. . . .••.••..•. . . Seymour. Ind. 226 
W FRC The Wm. F . Cohle Co., .... ...... .. . . . Altoona. Pa. 261 
WFRH Concourse Rndio Corporotion . Sow York . N. Y. 273 
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(ConlilUled from page 67) 
inner clamp or the coils in the unit. 
The pin is rotated, in case the soldered 
method hasn't been used, so that the 
bent end cannot touch the receh'er 
coils, or the magnets. A few drops of 
sealing-wax on the head of the ma ndolin 
and on the pin serve to complete the 
speaker. The result is not a speaker 
that accentuates high notes in particular, 
its chief field being in t he lower range. 
Hence, while suitable fo r independent 
operation for certain kinds of reception, 
its use as an accompaniment to a horn 
speaker is the chief consideration here. 

In adj ustment, the posi tion of the 
outer clamp depends upon the strength 
of the current through the windings. 
:'I[oreover, the direction of current 
through the windings must be such that 
upon closing t,he plate circuit of the tube 
(as by inserting the jack) the pin will 
pun (not push) upon the mandolin head. 
This may be felt on the head or may be 
seen by watching the slight movement 
o f the armature in the unit. Care must 
be taken not to disturb the opposing 
spring located at the other end of the 
armature. 

This auxiliary speaker may be located 
underneath a table in the room, near 
the horn speaker and it may be con
nected either in series or in parallel with 
it. Both connections should be tried . 
The outer clamp should be set so that 
no rattling occurs during reception
this being found with the proper tension 
on the head. 
. In this manner, or by supplementin g 
the horn loud speaker with a device 
capable of reproducing the lower notes, 
the radio recei\'er as a whole becomes a 
more faithful repeater of what is going 
on at the broadcasting studio. Coupled 
with an improved audio amplifier, the 
radio set as the Home Theater comes 
into its intended role in full measure . 

Aiding Condenser Handling 
Thousands of radio fans ha\'e dis

covered that by the simple process of 
pressing on their condenser dials they 
can tune one station in and another out. 
The majority of them do not realize that 
this is extremely bad practice, and if 
persisted in will ul t imately ruin the 
bearings of the condenser. This condi
tion only exists where the two stations 
are close together in frequency and are 
cro wded on the dial settings. 

The obvious solution to this condition 
was early realized . It consisted of a 
tuning mechanism which would mo ve 
the rotary plates of the condenser very 
slowly over the smallest possible distance 
in order to get the very minute change in 
capacity needed to tune the recei\'er to 
the frequency of the particular broad
casting station. 

This led to the many various types of 
so-called " Vernier dials." The difficulty 
up to the present however has been two· 
fold; first, the use of gears in these dials 
resulted in a certain amount of black lash 
which prevented the condenser from re
maining in a certain position; and. second, 
the condenser design itself was not cor
rect for accurate tuning on the higher 
frequencies. 

The latest type of vernier dial. known 
as the Microvern, employs an extremely 
simple mechanical principle which pro
duces a reduction in turning movement 
of five t o one without the use of gears. 
The reduction ratio of fi\"e to one has 
been found good under all normal con
ditions, as it is fast enough for rapid 
station finding. and slow enough for care
fu) final adjustment. 

Build the phenomenal new type 
kit radio wit.h this amazing 

Everyone wants one of these revolutionary receivers that are 
ama:::ing engineers. You may build your own in a surprisingly 
short time from this remarkable kit. Free book that tells how. * 

The new Erla 
'CirdoidF ireFac
/4ry Btll Ki/
Q.f you rea ioe Lt . 
Ready-GUI, flu
ible. solder Ie" 
leads and charlS 

nabk you w t~~~::~~~::::~~~!!!=~ __ ~~ __ ~~~~~~~==~~~~~ wire it in an 
veiling. 
Price S#9.SfJ. 

HERE is a n easy way to have the new 
radio that is astonishing radio fans 

everywhere. You make a big saving and 
ha ve the fun of building your own set 
besides . 

The amazing new inductance principle 
found in these kits belongs to Erla alone. 
No other set rega rdless of price. can 
offer it to you. I t is based on a different 
kind of coil-The Erla *Balloon *Cir
cloid. Four striking advantages result: 

I. Greater Distance. Circloids ha ve 
no measurable external field to affect 
adjacent coils or wiring circuits. This 
makes possible higher amplification· in 
each stage. with increased sensitivity 
and greater range. 

2. l\ lore Volume. H igher r. r. am
pli fication enables Circloids to b ring 
in distant stations scarcely audible in 

DEALER5--Exclusive franchi= are available to 
high class J ealers in localities.! till open. Write or 
wire immed iatel.l'. 

*T rade Mark Registered 

i--

I 
:1 * the FamoU5 'Truly Portable 

TELMACO p.~ Receiver 
Four Tube5 Do the Work of Se'I'en 

1be peerot portables in size , weiJrbt, e&!!e oftatli.tlA', 
eelectivity. distance. volume, work.manabip Bod ~f1~e . 
Aerial. logd speaker and baturies self <ontamed. 
Complete witb hJbes and batteriea. $125.00 
114:UO. &",,,ve, ogly • • • • 

p.l Klt51l1YU Tou Moae"t 
Oar otIer ot tbe Telmaco P-l Reeeiver!n kitform b ... 
met wltb entbgaiestie receptioD. This conta!ns aU 
parts. 8S bgilt by WI. igdQdin~ esse. ~nlJed and en ' 
g::ved paD!l. and iliWltrale<i Ul8truetiOD9. $80.00 
A&k~~~t;' d~:Set"or write os. nesdiptl;e folder !rea. 

<J{4dio <J)",ision: 

Telephone MalntenaaceCo. 
20 So. Wen. St. Dept. C Cllleaso,llI. 

~ 
flyali/,. <J{4dio excl ... ;"t1,. ~ e.'ablish.d 1918 

ordinary set s with volume enough to 
fill an auditorium. 

J . Increased Selectivity. Circloids 
haye absolutely no pickup qualities of 
their own. Only Signals flowing in the 
antenna circuits are built up. 

4. Finer Tone Quality. The self
enclosed fie ld positi ve ly prevents stray 
feed-backs between coils . Hence nO 
blurring or d istortion. Tones are crystal 
clear. 
Write for free infonnation on kit-also book 
See how a few minutes of fun will give you the new
est and m ost phenomenal set known to rad io science. 
Examine it at any Erla dealer s, Or send the coupon 
for full information, illustrations and d iagrams comain
ed in the remarkable book , "Circloid Hookups '" 

Electrical Research Laboratories- ~.*ij!fi' 
2500 Cottage Grove Ave.. j 
Dept. b-A, Chicago. U . S . A. 

Send me the new book explaining 
Circloid prinCiple and hookups. 

Name . . . .. . ... . . .. . . ......... . . 

Address . ........ . . , . ... . . . •. . ............ . 

C ity. . . . . . . County . . . State . . . . • ..... . 

i>Ul'n, 
SPEAKER 

WITH 
CONCERT 

UNIT 
The Heart of the Speaker 
Large size and scientific construction of 
the C oncer t \:nit gh-es remarka.ble tone 
,·:\lues which combined" itL the special 
amplifl;ng properties of the BURl'S 
horn produce wonderful results . 

BLRXS horn 19 of a dis-~* 
tinctive design with pyraHr ~ 
lhre in several handsome 
finishes- It please9 the eye 
a.s ,..ell a s the ear . . 

= 
MAKERS 

State and 64th St.., Chicago. U. S. A. 

~ Tested and Approt'ed bll RADIO AGE ~ 
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WWCS 
WSAI 
WSAJ 
WSAN 
WSAP 
WSAR 
WSAU 
WSAV 
WSAY 
WSAZ 
WSBF 
WSBC 
WSB 
WSKC 
WSMB 
WSMH 
WSMK 
WTAW 
WTAM 
WTAX 
WTA2 
WTHS 

CFAC 
CFCA 
CFCF 
CFCH 
CFCK 
CFCN 
CFCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CFYC 
CHBC 
C HCM 
CHCS 
CHIC 
CHNC 
CHUC 
CHXC 
CHYC 

PWX 
2DW 
2AB 
20K 
2BY 
2CX 
2EV 
2TW 
2HC 
2LC 
2KD 
2MN 
2MG 
2JD 

2LO 
SIT 
5WA 
6BM 
2ZY 

YN 
FL 

RADIO AGEJor October, 1925 

llti.dio Encic8arilUt Coro ..•......•.. .. ..••.•••.... R.i.,hmood llill, N . Y . 
United 8t<> .... PI aria " Card Co . . . ......•.... ...... . .. . . CinclZlDati. Oblo 

Xn"!.~~o~:~Si~~ bbi~~' C"o', ':. " ':. ',',',', '.',',._', ', .. '. ',.:.',', ':.',', ·.~A:U:D ~:;". ~:: 
SeveDtb DnY' Adventist Cburch . ...... ...•..••. _ •..•..• . Naw York. N . Y. 
Dau"bty 6: Welcb Electrical Co ..... '" ....... . ...... ... Fall Rivor. Mao • . 

g~w. J\~kiRa~dCA;~t;~dti~~ '~::::: :::::::: : ~.b.~~~ ... ~~:3~D~r~ 
t~iag Austin (Port Chest.ar Chamber 01 C,mmerce) , . . Port Cbester, N. Y. 
Cbu. Electric Shop . • ............... . . .. , . ......•.... . .. Pomeroy. Ohio 
8U.·B.er·FuJI.r D . G. Co .... . ...... , . ... . , ....... : .. .. 8t. Lou"'. Mo, 
World B.tleY Co .... . , .. ........ , .. , . 1219 S. W&ba.b Ava .• Cbicago. Ill. 

~J~~Ddt.~ ~~:~Dr~fttl~g. '~' .. ',', ',~ ~ : ' .... ',::',', ~ :: ~ ',', ~ :', " :'. B,:;1!:~::~i~h : 
Saenger Amu.5e~eDt C o. ~Dd Maison Blancbe Co . ....... . New Orla&DII, La. 

~'r:i~K~ ~dij: g:ru:.e::::::::::::: :::: .. : :: ..... : .... : :::::: ?D:::~~ .l\g~r~ 
~icultural & .Mechanlcal Collaga o( Te::UI.s . ..•...• Coll~ 8tatioo. Te:zu 
Willard Storalre Battery Co . . .. _ . . . . _ .. , .. .... ' Claveland. Ohio 
WiUiallU Uar-dw&re Co . ......... . ' ..... . , . . Strea.tor-, Ill. 
ThomM J . McGuire . .... . .......... .. .. ...•. Lambertville. N. J . 
Fliot Senior W"b Scbool . ..... ...... , . , ' .. ' . , . .. Flint. Mith. 

213 
325 
258 
229 
263 
254 
229 
360 
233 
258 
275 
210 
428 
261 
319 
240 
275 
280 
390 
231 
283 
218 

WTG 
WTIC 
WTX 
WWAD 
WWAE 
WWI 
WW,J 
WWL 
WSOE 
WSRF 
WSTA 
WSUI 
WTAB 
WTAC 
WTAD 
WTAL 
WTAP 

~~1.<t 
WTAR 
WTAS 
WTAT 

The Magazine oj the Hour 

Ka~M State Aancultural COlleD . .. . .•..•.•..•.. • ... . ~1a.nbattaD. Ka~. 

Tl.aG~B:'l'(!;~~~:~ . ~:::::::::::: ::.'::.'::.':: .. : .. : .... ::: .~~~gh~,,~~ii; 
Wright'" Wricht (I.c .) . . ••. .. ........... . . ' •. , ...... .. Pbil.dolpbia. P • . 
Tba Alamo Ball Room . .......... .. .. .. .. .. ....... , .. , ..... .. JoIiet . IlL 
Ford Motor Co . • .•. .•..•. . .. . ' . . . . .. ...• . ..... ..... '. Dearborn. ~1icb . 
Det roit New. (Eveninc News MSD .) .•......•.• .. • . .• . .. .. Detroit. ~1'icb . 
Loyola University . ... • . .. . " . • .. . . . . . . . . • . • . . .. .. . . New Orloa.ne. La. 
8chool of Eneineerinz . .... • ....... . .....•.....••....... ~1Uw .. ukea. Wis. 
Hardam Salee aDd Sor .. ice . ... " . . . .. ....... . . " " . .. . BrOfldJanda. DI. 
Camp Mariabfeld . ........... ' " ..... . , .......... C ..... bam. N. H. 
St.a.te Unlv8iulty of Iowa. . . ... . .. .. ........ .. • . . Iowa City. low. 
Fall RiTer Daily nerald Puh("'bi.c Co . . .. . ....... . . .. Foil RIver. Maao. 
PeDD Trame Co • •. . ••• . . .. •. .. ... ................... JobD4t.owu. Pa . 

¥::l'.doE ~di~~oEI~~i;I~' C~· ... ...... '. '. '. '. ' ..... ':.', ','. ':::. '.':. ':::: .. :: .<f'::.~a:"6~11~ 
Cambridce Radio & Electric Co . .. .. . •....•.•. •... . . . •. .• . CaDlbridRa. Ill. 
8 , II. Va. Gordoo '" &0 .... ............................ .... Oaaeo. Wio. 
Radio Encineerillg Corp . . ... . ' .. . ..... .. '" . " ' ,. lUchmond II ill , N . Y. 
Reliance Elecbic Co . . .... ......... , " ... , ..... ......... . Norfolk, Va. 
Cb.rI .. E. Erb. teio . . . ... .. . ..... , ...... ........ E1c1D. III . 
Edi.son Elactric (Humin.tine Co . .....•.......... (oortabla) B().!toI:I, Ai..". 

273 
323 
26g 
360 
242 
273 
352 
260 
246 
233 
229 
498 
248 
360 
236 
252 
242 
220 
213 
283 
304 
240 

Canadian Stations 
CalcarY Herald ..... .................... .... . 
Toronto Sta.r Pub . & P r tlt . Co . ........• , .... . 
J\.iarcaoi \VirelELVI Telec. Co., (Ltd ,) Callnda . .. . 
Abitihi Power & Pavor Co .. (Ltd.> . .. .. . 
Radio Supply Co .. .................. ..... , .. 
W , W. Graot (Ltd,) . ..... .. .... . " 
Laureatide AiT Senice ............ .. 
Victoria. Cit,¥ Temple . .•. ..•.. ....... 
ThaJ.ck Elliott (Ltd ,) , ............ . 
Benry Birb" Bous .. .........•. . . 
Thorold Radio Supply . .......•.•.... 
Tbe Elect';. Sbop (Ltd.) , . . , , ...•. , .•. 
QU8e1l.! Univf3raitY . . .. , .. . •....... , 
W tbtmiruter Trust Co .. . . ........ . 
Commortblltadio (Ltd ,) .... , ... . 
The CalgarY Albertan ..... .... . 
Riley &. McCormack ( Ltd .) .... ' 
The Hamilton S[lDct ~tor • ..•... 
NortherD El ectric Co . . .. ... ' , . . 
Toronto Rad io Re!len.tch Socie ty . 
International Bible A'L,, ·n .•... . 
R. Bootb . Jr .... ............ .. 
Nor tharn EI celr ic ('00 . , .•. 

. .. .. CalgarY. Alt<>. 
. ... . Tor-onto. Ont o 
. .. lI.ioo trw. Que • 

. lrOQuoU Fal18, Onto 
. . . Edmonton. Alta. 
. .... . C.lcary. Alt<> . 
...•. . 8tldbury. Ont o 
... . . Victoria. D. C. 

. .... IIa mil too. ODt. . 
.. .. . CalnrY. Alta. 

. . ,. ,Tborold. O.t, 
. . . ....... Saskatoon. 8aak. 

. ...... KinCstoD . Ont. 
.. _ \"estminuter, D. C . 

.. Vancouvar. B. C. 
· .. Calcary. Alta. 

. .. C alnrY, Alta. 
Ramiltoo. Oot. 
. Toronto. Onto 

· . Toronto. On t. 
. H.,,-'I;k9.toon, Saa'k. 

. Ottn.W8. Onto 
· Mootranl. Que, 

434 
357 
411 
500 
517 
434 
410 
329 
341 
434 
248 
329 
450 
291 
411 
434 
434 
341 
357 
357 
329 
434 
411 

ClCA 
ClCL 
ClGC 
CKAC 
CKCD 
C KCK 
CKCO 
CKCX 
CKFC 
CKLC 
CKNC 
CKOC 
CKY 
CNRA 
CNRC 
CNRE 
CNRM 
CNRO 
CNRR 
CNRS 
CNRT 
CNRV 
CNRW 

Edmonton Journal. . . . . . . . . • .. . . .. . . .. .Edmonton. Alt •. 
A. Couture. .. .•• . •• . •• . . .. ..••.•.....•.. . , ..... .. . l\1:ontreal . Que. 
LondoD Fren. Pras3 . .... , .. . . . , . . .. . .. ...... ... . . . . . .. . London, Onto 
La Pressa . . . . . .. . , . . . .. .. ....... .• . .....•........ .. ' Montr .. l, Qua. 

~c:,U~~h~Ci:. ~~~v.i~~ : :: :: ~: . : : : : : :': : : : : :: ..... .. ~a:~Ro::~~r~, ts~: 
Ottawa Hadio Associatioo . ....... ..... ........ . ..... . Ottawa. Onto 
P. Bur ... '" Co .• (Ltd.> ......... .. , .. , .• .. . ...•. . . ... Cal~.ry. Alta. 
Fira't Concrai:~tioDal Cburtn . ...... ........•.... . .. • Vancouver. B. C . 
Wilkinoo. Electr;c Co .. (Ltd.) . ..... , .. ...... .. , .... .. . . .. Calcary. Alt<>. 

Er~~~g:~Jf:~~'~ : ~.:.::.: :.:.:.:.:,':.:.:.:. :.:.:,:.:.:.::.: :·,:~E12·J.~: 
C.nadian N.tiooBl RailwaY8 .... .......... ... .......... CalnrY. Canada 
C.nadiaD National RailwaY II . ...........• . ............. Ednlooton, Alta. 
Co.nadian N.tiooal RailwaY8 . ........•..•. . .•.•.• . .... . . 1\{ootrw, P . Q. 
CaDadian Natiou::.l llaUWaYll . ............•................. Ottawa . Onto 
Canadian Na.tional llaHw.llY, ... .•..... ....... . .. .... ...• ltecina. 8ask . 
Canadian National Raaw~ . ............•.••...•...... Sat.utooD, Salk. 
Canadian National n.allwa.,y~ .. ...... ' ........ .. ' . . Toronto. Onto 
Canadian Nationa.1 RailwaYs .. ...... .. ......•... VaDcouver . B . C . 
CaDadian N&tiona.1 Railway' . ........ . \VinoiDe&'. M.D. 

511 
279 
321 
411 
397 
475 
434 
434 
411 
434 
357 
341 
384 
312 
434 
517 
411 
434 
476 
329 
357 
411 
384 

Cuban Stations 
Cu \Jao T olophone Co.. . . . .. n.hana 
Pedro ZRYM • .• •••••• :..... . •• . HlLh::'DB 
Alberio t:J . d e BWltlLlDAnte .. , . . . Hahana 
r..1lt.rio Gfl.Tcla VO~ Oll .. ... , . .•. . Hab&.Da 
F rederick \V. BortoD . . . .. lIabano. 
Frederick W . Bortoo. , . . . . . . .. • Dahan. 
\Veetin~boU8e EI.c . C o .. .... . . .• Habso& 
Roberto E . Ramires . .. . ,. . . .. Hab.na 
Ihn~ldo de C uha .. .. . ... , . . . . • . . . . .. .. Habana 
LuiA Ca. ... a.s ... . . ... .. .. . . .. .. . . . . . .. .. . . .. Haban. 
E . Sancbo:; de Fuentes . . •. . • • • • . . . . . .• • . .• •. • •.• .• ••. .. . . .• . . BabaDa 

r;:!:l Bb~B:i~·. : : :: : : : : : : : : : : : : : : : : : : ~ : ~ : : ~ : : : : ~ : : : : ~ : ~ : : : : : : M:~:: 
1t.a.ul P are, }·6I oon . •.... .. .. . ......• • ... . ......•....•...•..... • llohana 

400 
300 
240 
360 
260 
320 
220 
230 
275 
250 
350 
270 
280 
1~5 

2K 
2HS 
20L 
2WW 
SEV 
6KW 
6KJ sex 
6DW 
6BY 
6AZ 
8BY 
8FU 
HDW 

AInu Dun.. ..•. . . .. Jfuba08 200 
Julio Power . .. ...... . . . .. n.bana J80 
O. cor Conado . . . . . . . . ... , Hahana 290 
AlUIl.deo SAenz , ' ... . .. . . . .. . BabaD. 210 
Leopoldo E . Ficueroll .. . . .. . . . .. , .... . Coloo 360 
}'rank H. JOQ8S . • .. •..•. ' .. .. . ..... Tuinucu 3.0 
Frank H. HOOM ...... ....... .. • ...•• • Tuiaucu 275 
Anton'o T. FiguerOR . ... ... .. _ . . . . ...... . Cien.5ecoa J 70 
Eduardo TerrY . . . . . . . . . . . . . .. . ........ . • ... ........ . Cien.6ezoll 225 
J_ GIl.dux . . ... ..... .......................... , ..... ... . Cle.neco. 300 
Valeotin UllivarTi .... .........•..•............•......... . . . . Cienficgoe 200 
Alberto (lavelo . . ............... .... , ................... . St"o. de Cuba 250 
Andl'O' Vinnet . . . .....•................•................ . 8tE'o . de Cuba 225 
Pedro C. Aodu< . ............ ... ........ . , .............. . 15'''0. de Cub. 275 

European ' Broadcasting Stations 

London . . ...• . ... 
Birmingh.m _. 
C".ardifL ...... . 
Bourn.mouth .. . .....• 
M.aDebMter . ... .. . . .. 

LYODl •.• ••.• , ••..•.••••••. ••••••.••• ••.••• 
Parill (Eiff.l Tower) ..... , ........... _ .. .... . . 

British Stations 
.. ..... 365 
.. .... . H5 
....... 350 

..... 365 
.... 375 

5NO 
5SC 
2BD 
6SL 

NewC&5tle .... ..... .. . •.•................. .....•..... . ..•..•. • 00 
GL.. .... o.. .. ........ .. . . .. . .................. , ........... .. ... .. 420 
AbeTdeen. . • . . . • . . . . . . . . . . . . . . . ..........•.. ... .•...... .....•. .. • 92 
Sbeffield (relay 8'a'ioo) .... .. . ,. ... . ., ......... ....................... , 303 

French Stations 
.... ........• •• ..•..•.. ..• 740 

............ . ....... . 2.600 
8AJ 
ESP 

P.N ......... . .. .. . .......... ....... ............. ............ .... .. 1.780 
Pam . . . •..... ... . . . . . . . ........................ ............... . .. . 450 

Stewart-Warner Opens a 
Studio 

desk, which is an exact copy of the desk 
used by George Washington in the White 
House, 

Mohawk Electric Corporation 
Announcements 

Last Saturday night, August I, marked 
the opening of one of Chica~o's newest 
and most beautiful broadcasting studios. 
This studio is owned and operated by the 
Stewart-Warner Speedometer Corpora
tion, and is located at 1826 Diversey 
Parkway. 

The construction is of the latest and 
most scientific, using a special material 
which does not deaden the tone of the 
instrument or the voice, but retains it in 
all its naturalness and at the same time 
prevents any reverberations that have a 
tendency to jumble the music. 

The fine manner in which this station 
has been received all over the country 
shows the important part that the studio 
construction plays in the satisfactory 
broadcasting or programs. 

This studio is equipped with two 
Bald win special broadcast grand pianos, 
a Wurlitzer harp, a beautiful announcer's 

The furnishings, selected with great 
care, are in perfect keeping with the 
beautiful surroundings. The entire color 
scheme blends in a most delightful man
ner, creating an atmosphere of harmony. 

The studio is a departure from the 
usual draped studio, which, it is said, 
greatly adds to the comfort of the artists, 
being cool and pleasan t even in the 
hottest weather. 

The beautifully appointed reception 
room adjoining the studio provides every 
convenience for the waiting artists. 
It is furnished with a console model, 
Stewart-Warner Matched-Unit Radio 
which reproduces the program just 
as it is being broadcast, providing enter
tainment for those who are waiting their 
turn to go on the air. 

All programs from this station are broad
cast on a 226 meter wave length over Sta
tion WBBM . 

Announcement is made b~ the Mohawk 
Electric Corporation of Chicago, that 
they have recently completed arrange
ments with The Zinke Company of 
Chicago to sell the entire line of Mohawk 
Products. The Zinke Company, who 
ha ve been established for 20 years, will 
maintain their policy of selling through 
the jobber Mohawk Receiving Sets and 
Mokawk Parts. An extensive selling 
campaign is planned for the sale of the 
Mohawk One Dial Receiving Sets. 

The Mohawk Electric Corporation 
announce a revision downward of prices 
on their line of receiving sets which have 
"Just ONE Dial to Tune." 

The Model VA, now known as Model 
100 is priced at $100.00. 

Model X is reduced from $250.00 to 
$175.00, while model XII was formerly 
sold for $300.00 now $275.00. 
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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 November issue must be sent in by October 1. 

ADVERTISING SERVICE 

QUEX Sale. Letter. Gel More Bu,ine... Write him 
todaY. Quez, 4418 Michillan Ave., Chica«o. 

ENCINEERS .bout to heein .ix-month.' feuareh trip 
to territor,. We5t of the Mi.,leuppi, between Canad. and 
Mn:ico. are will inc to con.ider proPOsition. for laklnlr 
on radio linea on _ di8tribution bali., with. view to 
eatahli.hinc de.3.1en. jobberl. aee-nu, etc., in IParaely 
•• ttled district.. Such territorY would b~ exclulivelY 
apportioned. Addr ••• all communication. in confi_ 
dence. Only reputable linea and concern. will be con_ 
sidered. 100 per cent di.tribution and .dvertilin. 

ASJ;:::.t~~~~e:·T~riteli!y,:~r:}t:leuWI~210al!~~ Oh~ 
Str~t, Chicaco, III. 

AGENTS WANTED 

FORDS. 60 mile. on on. aallon of Ga.. It has be-en 
proven euch mile.E. can b. made_ AIRLOCK auar
anteea to increa •• rras mileaa.' abo prevenh radiator 

~~~l!::j:~sm~:r o;of:dez:::t~~. wis~i:~d~rl:;!~:~s; 
op.n. AIRLOCK PRODUCTS. Box T01C. W;))ow Street. 
LonK Beach. Calif. 

RADIO-Join our .ale. ol'l'anization and make hiE 
money. We want a man in e.ery count7 to .ell well 
ad ... ertised •• ta and parU mad. by the leadinK' manu
facturera. Widener of K.n ••• City make. $150.00 
weeklY. You can do a. welt or better. Write today 
for cataloc, .nd di.counu. Name)"OUJ' count7. Wa ... .
land RadioCompan7" Di .... 52, 1027 No. State St., Chi
caao, Ill. 

MANUFACTURER'S ACENT callinK On Radlo-E1.c
trlcal Jobben. Chic.co and vicinity. has openinl' for 3 
additional line. c.rryinl' volume buaine ... a. we cater 
to lal'le jobben. Edel.toin, 1804 McCormick BId., 
Chlu,o. 

ACENTS-WRlTE FOR FREE SAMPLES. Soli M.di.on 
'·Botter-Mad." Shira for 1.1'1. menufactul'er direct to 

:,.e;:eiioo ~:eki;i!~ld ~~';l'iMnADlSONiM~CRS~a~I 
Broadway, N.w York. 

90e an hour to ad.erthe and di.tribute aample. to con
.umel'. Write quick for tenftOl",. and particular.. 
Ameri~n Product. Co., 2130 American Buildine, Cin_ 
cinn.tI, Ohio . 

Man w.nted fol' thi.. territory to .ell wonderful 
.. alue men' •• women' •• Children' •• hoe. dir~t .... -
inK con.umer o .. er 40 % . Experience unne<e .... ry. 
Sample. 8upplied. Bi, weeki,. permanent income. 
Write today Tenner. MIl'. Co.,1334C. St., Boaton, M .... 

RADIO SALESMEN and SET BUI LDERS in .v.ry county 
write Cren:r:er Radio, 1479 Hodiamont, St. Loui., Mo. 

"B" BATTERIES 

100 VOLT EDISON TYPE "B" BATIERY. knocked 
down. Parh and pl.n.....-complete, $12.50. Lane Mfe. 
2937 W. I...a.k •• Chicaeo. 

BATTERIES FOR SALE-Four 2<C-.olt "M.in" StoraRe 
"B" B.Uerie., never u.ed, .hipped and read,. to wire 
for $38.00. Fint order I'et. the batterie.. Addl'ee. 
Box B, Radio Aae, 500 N_ Durham St., Chie&lro, Ill. 

BUSINESS OPPORTUNITIES 
$100 weekly up. We want experienced Radio men to 
operate branch a" .. mbHnR" plant.. Part or whole 
time. Barfield Radio Coo, 13 Tillery Street, Dept. A R, 
Brooklyn, New York. 

Classified ad. copy for the Novem
ber RADIO AGE must be sent in 
by October 1, 1925. 

CRYSTALS 

SUJ)et"len.itive Calena Cry. tab : Pound $1.00, Prepaid. 
ALKEMITE. AUaensitive Crystals 50c. Bu.Il.U, 
~.eolo8'i.t, . Joptinr MltI8ourio ___ _ 

HELP WANTED 

RADIO SALESMEN and SET BUILDER~W. n.ed 
You and you need UB. If you are reliahle and wall 
known in )"Our community,. w. will appoint you our 
representativifl and furniah you with standard well 
.dvertised seta and Parte at price. that will enable you 
to aell .t a handaonw: profil. Write at once for cata
lor and aales plan. Waveland Radio Co .• Div. 53, 1027 
N. State St., Chical'o. Ill. 

MEN wantinc foreat ranlrer, railway clerk and other 
I'ovemment po.it'ona, wt-itt!! for free particulara of 
exanu. Mokane. Dept. 8-33, Denver, Colo. 

INVENTIONS 

NEW IDEAS WANTED-Well known R.dio Manufac
turer whoae products are nationally advert iSM and .old 
everywhert!! wanta new Radio device to Bell. Will p • .,. 
outricht or royalty for idea Or in .... ntion which is rea1l7 
new and .. Ieable. Addre.a. Mr. R. F. Devine. Room 
1101. 116 W •• t 12nd St .. New York. N. Y. 

PATENTS 

FOR SALE~ U. S. and Canadian Patent on an Attach_ 
ment for Phonolr.ph •• I. the mo .. t beautiful in ... en
tion of the al'ea Addrea. Ch ••. F. Smith, Huff. N. 0 ....... 

PERSONAL 

LONELY HEARTS, Exchana. letten; make intereatinc 
new frl.nd. in our jail,. dub. Eva Moore. Box 908, 
Jack.onviJIe, Florida. Encl.e .tamp. 

PRINTING 

WE print Stationery, Bookleta, Cat.lorl, CiI'culan. 
Sample.. Commercial Pre .. , Batavia, Ohio . 

RADIO 

Standard .oderlo .. radio Jadu. BindinK po.t att.ch
mente. Double circuit. Ono dollar bill. Po.t~id. 
Clinton Seward, Jr. , New Paltz, New York. N. Y . 

Three Co.ft'"M)politan Phuaifol'mera. each $5.50 , book of 
In.truction. included. F. A. Man, Triopli, Iowa. 

15 to 25 per cent di.count on nation all! advortl.ed .ah 

iMWR:~L ~~Dr6tco~PAN'!}:[;t~la!:r~~Ohi~~ need •. 

AT LAST The Radco Static Eliminatol'. Eliminate. 
SO to 90% St.tic. Man,. .. titfied uaeU . Wr.ite for 
~al't.icula"', R.dio Spedahie. CompanY, Sioua Fall •• 
Sou th Dakota. 

RADIO CIRCUITS 

SPECIAL FOR OCTOBER 
The Reinartz R.dio Booklet. by frank D. Pearn~, fun,. 
;I1u.trated, end RADIO ACE, for $2.50. Price of Book
let alone i. SOc. Send check. cunency or money order 
to RADIO ACE, 500 N. De.l'born Street, ChicaEo. 

Tested and Approved by RADIO AGE 

RADIO DEALERS 
DEALER~Wrjt. for our illullrate-d cataloK of ,.liable 
Radio Merchand'ae. Rouiter--Mannln, Corporation, 
Dept. D. 1830 Wil.on A ... e., Chical'o,. III .. 

RADIO SUPPLIES 
WE CAN SAVE You rnon.y on radio auppliea. 30 per 
cent diacount AND MORE on tubes, batteries, loud 
apeakera, atatic elirninators. conden.er •• Iran.former • 
G e rrnan silver wire, and all standArd radio apparatus ' 
We buY in quantity lou to enable aellin. to You whole
eale . Additional di8count for cash. Send for catalol 

8oxex91~·:u.o'iobRt~Hn LABORATtlRliiS:·I23tt~-::~ 
mont avenue, ChieaR'o, III. New rail lin .. now ready. 

SALESMEN WANTED 
M .... $100 WEEKLY ;n .par. t;n>e. S.1l what the 
public wants- lone dietance r.dio receivinK aeta. Two 
.. Ies weekly paY. $100 profit. No bi. investment. 
no c.nv ••• inlr, Sharpe of Colorado made $955 in one 
month. RePre.entatives wanted at once. Thi. pl.n 
i"" .WNl'pinl the country-write toda.,. before Your 
county is .One. OZARKA, INC .• 126 We.t Au.tin Ave ... 
F., Chic_Iro. 

STAMPS, 50 varietiea, Africa. Brazil, Peru. Cuba, 
MeKico. etc . • lOco 50 diSerent U.S. , 2Sc:; 1,000 mixed, 
"Dc. 1.000 hinaes, IOc. List free. C. SteKman, 59SO 
Cote Brilliante, St. Louie, Mi .. ouri. 

VOCATIONS 
Make Bil' Mone7. s.r. and Lock Expert. Wa7n. 
Stronl'. 3800 Lan Franco St., Loe Anl'elea, Calif. 

WANTED 
WANTED-To completo my •• t RADIO ACE need 
AUIrU.t, Soptember, OctobC'r, Noyember. 1923, Inue., 
bound or unbound. Advis. pdca. Uo,.d C . H'Dnine, 
Hollbrook. Arizona. 

WIRELESS 

WANT TO MEMORIZE THE WIRELESS CODET The 
Coryden Snyder Code Method. Patented. i. quickC"lt. 
Send SOc coin . namp. or M. O . to C . C . Snydor. 1421 
Elmd.le A ... e .• Chicaeo. III. 

TELEG RAPH Y -Morae a nd Wireleu--tauKht a t home 
in half usual tima and at trirlinlr coat. Ornniwraph 
Autom.tic Tl'an.m'tter will •• nd, on Soundal' or Bu%-

:::r .. :::i:-!~i~. mAd~~:d ba;tJ. ·~~~~~~~d·u.e;rbt 
leadine Universities. ColleR'e., Technical and Telelraph 
Schoo" throuKhout U . S. CataloR free_ Omnieraph 
Mfl'. Co ., 13 F Hud.on St., New York. 

WRITERS 
NEW WRITERS \VAI'rfED-Article., .torie., poema, 
ecen.l'ioa, etC. $13.500 ju.t paid to unknown writer. 
Ent;r.ly new ~.Id. (No. bunk.) NOT A CORRE.
SPONDENCE COURSE. Movin, pictur. induttry .nd 
publieh.rJ cry In, for new oriKin.) m.terial. YOU 
CAN DO IT. We buy manuacriph for book. and maE-

::bj:~t •. SectLiFlbR~tA~sTenDa)S!°r. d~B~~s~97~ l: 
An.e.ea, Calif. 

WRlTER.S-C .. h in on youI' knowled.c of radio by 
writinlr fol' R.dio M.,uinea and New.paper Supple
menh. Write up your radio experience., your new 
hook-up. ,.our knowledR'e of broadcaet.inl station. and 
uti.ta. Experienced authors will correct and trnprova 
your manu.cripta-nliake them typically profe.aion.l 
work. FREE Criticiam .nd Advieory Sonrico until your 
m.nuacript fa floldl ALL Macazine. and Paperl de
m.andinB' fiction and article. d .... inl' with. radio. Ha,. 
f. YOUR OPPORTUNITY to profitl Send for FREE 
booklet, "How You Can Sen Your Manullcrlph." 
WiUi5 Arnold and Aa.oci.te., 210 Ea.t Ohio St. 
Chica«o, Ill. 

Make b'K mone,. writln. Moy'. Pla)'ll. Cil'culan Ire. 
W. C . Kru •• Athton, JIIlnol •• 

Have you ordered your 
November Radio Age 7 
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RADIO A-GE-! THE 
BUYERS' SERV CE 

What do you want to purcha.e in the radio line? Let the .taff of RADIO AGE .ave you 
time and money by .ending in the coupon below. Enter the Dumber of the flrticle y ou 
would like to know more about in the .pace. provided in the coupon. 

1 uA n B.tterie. 
2 Aerial Protectorl 
3 Aerial in.ulato,. 
4 Aerial. 
S Aerial., loop 
6 Amplifier. 
7 Ampljfylnlf unitt 
8 Amrnetcri 
9 liB'· baUerie. 

10 Batte riee C,tate 901tal'.1 
11 Oatterie •• dry eeU 
12 Batterie., ,tor.lo 
13 Battery charg~n 
14 Batten' clip. 
15 Battery pbtu 
16 BatteI') lub.tilut •• 
17 Be-%~" 
]8 Bindina flOlh 
19 Binding po,te, In,u"tecl 
20 Book. 
21 Bo.el, batter" 
22 BOKea. grounding 
23 Bridges, wheautone 
24 Bro.dca.tina equlprTl'!lnt 
25 Bu.hlng. 
26 Buzzo,. 
27 C .bineU 
28 Cabinet,. bllltterp 
29 Cabinetl, loud .pe.k~H 
30 Carbon •• batter,. 
31 Cat whhken 
32 Code practi6eu 
33 Coil. 
3-4 Coila. choke 
3S Coil., coupUn" 
36 Coih, filter 
37 Coil •• grid 
38 Coil •• honeycomb 
39 Co il •• inductance 
40 Coil •• Reinartz 
41 Coil ••• t.bilizer 
42 Coil •• tunin'l 
43 Conden.er part. 
44 Condenler plate. 
"5 Conden.en. antenna coup.. 

ling 
46 Condonkn. by-pa .. 
47 Conden.en. COUPlinl' 
48 Conden lien. fil tel' 
49 Conden.en. fixed (paper. 

md,o,. phone) 
50 Condenaan. var,able crid 
51 Conden.en. variable mica 
52 Conden.er •• vernier 
53 Co ntact poin t.. 
54 Contach •• witcb 

~~ ~~~.~lf:r head 'eta 
57 CouPlera. loolle 
58 Couple,... molded 
S9 Couplerl. yario 
60 Cry.tal alloy 
61 Cryltal holder. 
62 Cryatal •• rough 
63 CrY.t.h. minera1 
64 Cryatala. 'Ynthotic 
65 Cry.tala, unmounted 
66 Cryatala. mounted 
67 Delli". radio 
68 Detector unih 
69 Detectorl. cnatal 
70 Detecton. fixed crY.tal 
71 Dial •• djuatera 
72 Oi .... compoaition 
73 Diala. hard rubbar 
74 Dia) •• rheoltat 
75 Dial., metal 
76 Dial .. vernier 
77 Dial. with knoba 
78 01 •• 
79 Orilla, electric 
80 Dry cell. 
81 Earth ground. 
82 Electrolyte 
83 Enamel •• battery 
84 Enamel •• metat 
85 End .top. 
86 E,..,leto 
87 Experimental work 
88 Fibre sheet. vulcanized 
89 Filter re.cton j 
90 Fixture. 
91 Fu •• cut out. 
92 fUlea, tube 
93 Generaton.high frequenc7 
94 Grid choppon. rotary 

95 Grjd leak holde .. 
r 96 Grid. han.mittinlf 1~lu 

97 Grid leak., tube 
i 98 Crid leak •• vanabl. 
' 99 Crindeu, electric 
100 G tound clamp. 
101 Gtound rod. 
102. Handlel •• w it cb 
103 He.d band. 
104 Head phone. 
lOS Head .et. 
106 Honeycomb coil adapterl 
107 Hook up. 
108 Horna, compo.ltloo 
109 Horns. fibre 
110 Horn". macho 
111 Horn •• metal 
112 Horne. wooden 
113 Hydromelera 
ll4 Indicator •• pol.rit, 
llS Inductanc:e •• C. W. 
116 In.ul.o.tion. molded 
117 Inlul.o.tion material 
ll8 Inaul41ton, aerial 
119 In.ulaton, composition 
120 In.ul.o.tor., fibI'. 
121 In.u13tora, hi'lh yoltag. 
122 Intlul~torl, cloth 
123 Inaulator.s. 'lla ... 
124 Insulatora. hard rubber 
125 In.ulator •• porcelain 
126 Iron •• ~ldering 
127 Jack. 
128 Filament control 
129 Jare. battery 
130 Keys, tr.n.mittins 
131 Knob. 
132 Knock-down panel unltl 
133 Labor~torie •• te.ting 
134 Lever, .witc h 
135 Ligh tning ane.te ... 
136 l.oo.ecourlera 
131 Loud apeaker. 
138 Loud apeaker unite 
139 Lu'l., batterY 
140 Lu 'l' terminal 
l·n J\1eaeurinl in.trumonh 
142 J\1egobmc:ten 
143 Meterl, A. C. 
144 Metero. O. C. 
145 J\lic:. 
146 J\1ica .heeta 
147 Milliommeton 
148 J\linerah 
149 l\1oldlJld in.ulatlon 
150 Molybd.num 
151 l\tountin'le. coil 
152 J\.lountinCI' conden.er 

leak 
153 Mounting .. end 

~~: ~i:~~!i~:~ r::~o;::mb 
coil 

156 Mounting.. Inductance 
,witch 

157 Name pi ate. 
IS8 Neutrodyne set Darl. 
159 Nut. 
160 Ohmeterl 
161 O.ciltato ... 
162 Panel c:utting a"d drilllng 
163 Panet.. drilJed .n.d un-

drilled 
164 P;s.nele,6bre 
165 Panel., hard lUbbor 
166 P.rt. 
167 Peete, told.rlng 
168 Patent attorne,.. 
169 Phone connecto ... , multl-

pl. 
170 Phonograph adapt ore 
171 Platel, conden.er 
172 Plug •• coil 
173 Plu .... telephone 
17. Pointerll, dial and knob 
175 Polea., a.rial 
176 Potentiometerl 
117 Punching machine. 
17S Reinart:r: aet part. 
179 Regenerative .et pa.rt.e 
180 Receiver cap. 
181 Rec:tI6cr.~ battel'7 
182 Re.i.lance leak. 
183 Resistance una .. 
184 Rheoatat ba.e. 
185 Rheoltat .tripe 

186 Rheoatau . automatic 
187 Rheoatata. batterY 
188 Rheollab. dial 
189 Rheo.t.te, filament 
190 Rheo.tat.. potentiometer 
191 Rheo.tau. power 
192 Rheoltata. "ernier 
193 Rod., C'l'ou nd 
194 Roto ... 
195 Scraper •• wire 
196 Screw dri .. erl 
197 Screw. 
198 School •• radio 
199 Seta, receivin8'~b'net 
200 .scu, recei .. ing-----cryetal 
201 Seta, recei .. in.~"noc"-

down 
202 Seta, recei .. ln .. - Neutro

dyne 
203 Set" recei .. in,~portable 
204. Seta. reeei .. inl' - ,.adio fre

quency 
. 205 Sets, receivinl'-t'efle:!l 
206 Seta, recei .. in&'- regenera-

tive 
207 Se t., receiving- R einartz 
208 Seu. receiying___.ectional 
209 Seta. rlM:eiving___.hort wave 
210 Seta. receivina---euper-re-

generative 
211 Seu. tran.mittina 
212 Slate 
213 Shellac 
214 Slide .. 
215 Socket adapterl 
216 Socket •• 
217 Sold~r 
218 Solder in&' irone. electric 
219 Sotdcrinl' Puta 
220 Solde r Bus 
221 Sold.,r .. Ito 
222 Sorde r LOlution 
223 Spaghetti tubln., 
224 SPark coila 
225 Spark uP. 
226 Stampin". 
227 Stato .. 

~i~ ~!:i~ch~~1 
230 Switch levera 
231 Switch point. 
232 Switch .top. 
233 Switchea, acrial 
23. Switc hea. battery 
235 Swit che •• Al"m~nt 
236 Switc:he •• Rround 
237 Switche •• inductan e. 
238 Switchea, Panel 
239 Switche ••• ingle and dou-

bl. throw 
240 Tone wheel. 
241 Tower •• aerial 
242 Tran.formen. audio fre-

que ncy 
243 Tr"nsformera, 6lament 
244 Trandormer., modulation 
2.5 Tranaformer., power 
246 Tranaformen, pueh-pulJ 
2.7 l'ranaforrnorl, radio fre-

Quen c y 
248 Tran.(ormera, .art.ble 
249 Tranarnitte,.. 
2S0 Tubc:e ... acc:uum-peanut 
2S1 Tube., ... cuum-two ele-

ment 
252 Tube ..... cuum-tlue-e ele-

ment 
253 Tuner. 
254 Variocouplerl, bard lUbber 
2SS VaTioeoupler •• molded 
256 Varioc:ouplcr •• wooden 
2.57 V.riometeu. hArd rubb.r 
258 Variomc ter., molded 
259 Variomcter •• wooden 
260 Varni.h, in.ul.tina 
261 Vol tmetera 
262 WA.hcn 
263 WOlve meten 
264 \V.ve trap. 
26S Wire. aerial 
266 Wire,fbra ided and ,u'Qded. 
2.67 Wire: COpper 
268 \Vlre, Inlul .. tcd 
269 Wir •• Utz 
270 Wire, ",Bgnet 
271 Wire, platinu", 
272. Wire. tuna-.ten p ___ • __ ~. ________ U ________ ~_~_~m~_~ 

• RADIO AGE BUYERS' SERVICE, 500 N. Dearbol'D SL, Chicago, Ill. I 
Pl eaAe See that 1 am Bup plied with bu)ing specificatloIlll and prices on the articles numbered herewith : 

1 am 8- 0 D ... ler o lobber o Mfgrs! Rep. o M&nuf&et1lrer 

Firm [If identified with Radio indu.try) 

My Oec'llpation _ .... _ .• _ ....•.. . . _ ..... _ •. _ .. _ ... _. __ .. _ .•... _ .. _ .• _ •.. _._ .. .. _ _ ._ •. ___ .. _ 

My NaDla __ ... ___ ._ .. ____ . ___ ... ___ ._ .•. __ ......• _ _ ... _ ... .. .. _. __ •. _ 

Addreal _ .... _ .. _ ... _ . __ ._ .. __ . __ .. __ ._. ___ ._ .. __ .. _ • .. _ ... _._ ....... _ ..... .• 

City ._ .. . _ ... __ .... .... __ ... _ ___ .... _ .. _. __ . . _ .. _ State • __ . ___ ... __ • ___ ... _ .. __ _ 

~ ... -----------~-.---~---------~-~ Tesfed and Approved by RADIO AGE ~ 

The ~MagaziJ/e of the Hour 

The Far West Gets Its 
Radio Thrill 

Far back in the days of the gold rush 
in Nevada-Tuscarora, became one of the 
most prominent settlements in this vast 
area of the unexplored \\estern frontier. 
The bright metal manifested itself in 
greater quantities and with less difficulty 
to obtain than in almost any section 
during ' these fe,'erish days of prospect
ing, and many brought back wealth 
which can be traced today to represent 
the beginning of some of America's 
wealthiest fam ilies. 

No greater excitement and commOn 
law ruled a community more true to the 
wildest days of the western frontier, than 
picturesque Tuscarora-and, these same 
old surroundings stand today as then, 
except for its quiet populace-doubtless 
the frin ge of pioneers of those "gold 
days" who had passed down from one 
generation to another. 

\YJAZ-The Zenith portable broad
casting truck, touring to the western 
coast on experimental broadcasting in 
locat ions ,vhich have baffied radio engi
neers, after having e.<perimented in 
broadcasting from Pike's Peak, began 
their long journey to ~e\·ada and o\'er 
the Rockies ",hen they stopped at Tus
carora. \ 'ery fe w Tuscarorans have ever 
had the opportunity to see much of this 
day 's modern invention, and as "'JAZ's 
radio transmitting apparatus, mounted 
on a motor truck stopped for the day
Tuscarora awakened from its peaceful 
daily routine and again "came out" 
with that same excitement and gala 
front as of those bygone days. 

Placer miner Lee Wah, one of the few 
remaining Chinamen of the 1500 Chinese 
laborers brought to Tuscarora more 
than 65 years ago to build the Central 
Paci fic Railway, after much explanation 
and assurances, finally appeared before 
t he ":\·like" with his original Chinese 
cymbals, gong and drums which are over 
100 years old and rendered selections 
which the \VJAZ portable station broad
cast on the air to the public far out and 
ber ond. 

ee Wah displayed suspicious toler
ance while performing before the micro
phone, believing the entire procedure to 
be a huge joke, and fell in with the occa
sion as purely a matter of humor and to 
be a good fellow. But when the camera
man pointed their outfits his way, Lee 
,Vah ran in great panic for cover. The 
bull's eye lenses to the Chinaman, were 
no different from any regulation frontier 
45 Colt's pistol of the days when Lee, 
(with all of the early settlers) , came in to 
make his stipend as a laundryman. 

Neat Pliers Made by 
Schollhom 

A ,-ery handy and effective radio plier 
is made by The William Schollhorn 
Company, ~ew Haven, Conn. The pliers 
are made of stamped steel, very strong 
and sturdy. They are specially suitable 
for turning eyelets of various sizes in bus 
bar" ire. Between the jaws just above 
the sq uare recess is a flat 'dse-like surface 
to be used to flatten out the eyelet 
after it has been turned. Below the 
recess is a sharp pair of bus bar cutters. 
These pliers have the advantage of being 
large enough to afford a good grip with
out being excessiyely heavy. 
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i i 
i I 
I Hookups That Will Always I 
I I 

! Be Up-To-Date! ! 
i I I \What Yau Get : You may try to save money on radio parts- I 
i The RADIO AGE you may content yourself with a mediocre, care- : 
i ANNUAL for 1925 is lessly-planned radio set, but after all is said and ! 
i done and the results given the acid test, you will ! 
:1' brim full of hookups find there is no substitute for a good radio ! 

and Hhow-to-do-it" I i hookup. . 
: articles. In addition ! 
I to the array of con- In choosing the hookup for your needs this I 
i structional set arti- Fall-the set that will penetrate the strong i 
I cles, you will find in- stations and bring in pleasing and clear DX, you i 

I 
: I , 
i I , , 
j 
i 
i 
i 
j 

i I , 
i 
i 
i 
j , 
i 
i 
i 
j 
j 

structions for build- must get the absolute best or you will regret , 
ing wave traps, bat- your choice in the end, when you will be forced , 
tery chargers, am- to dismantle the Hjust-as-good" hookup and i 
plifiers, loud speak- make the real thing. , 

ers, etc. And to top The RADIO AGE ANNUAL for 1925 contains i 
it all you'll find the nothing but tested hookups; circuits that have i 
big 32-page bl ue- emerged with flying colors from the most strin- , 
print section con- i gent tests radio engineers could impose. The . 
taining the prize ANNUAL does not contain a hookup that will , 
hookups for 1924 and not please you in every way and be just as good a i 
1925t Real blue- , i year from now as it is today. . prints to work by! , 
Each blueprint is Before beginning your new radio season, get i 
worth the cost of the ANNUAL for 1925 and take your pick. You i 
the book! 120 pages can't go wrong. Only a few hundred ANNUALS I 
of features in all! left, at a dollar a copy. Get yours now! I , 

$1.00 a 
Copy 

RADIO AGE ANNUAL 
FOR 1925 

$1.00 a 
Copy 

Some of the Features 
How to read and understand hookups _ 
How to understand radio phenomena. 
Building your first simple set . 
How to select the right receiver_ 
Suhst ituting a tuhe for a crystal- huilding the first tuhe set. 
How to amplify any kind of set_ 
~Iaking a reflex set. 
Building your first Reinartz set_ 
The renowned Bahy Heterodyne No. L 
Adding audio and radio stages to .the Bahy Het. 
How to make a hattery charger_ 
How to make a loud speaker. 
RADIO AGE ANNUAL BLUEPRINT SECTION with such 
popular hookups 8S the aperiodic variorneter, loop sets, 

feedback receh·ers, n eutrodynes , re:\ex hookups. Bahy Het No_ 
1, a Wonder Super-H ... t , and others. 

How to get rid of interference . 
How to make an amplifying unit . 
How to recogni%e and deal with every kind of tuhe trouble. 
Another super-heterodyne for the super experimenters. 
lIints on tracing trouhles in super-heterodyne circuits . 
A three-tuhe long distance re~enerator . 
A 3-tube set that easHy receives KGO on the loud .peaker 

from Ohio. 
Improving the ever popular Reinaru. 
AND ;"tA .. "IY OTHER UP-TO-THE-MIXUTE HOOKUPS AND 

ARTICLES. 

I I 
I 
j 
I 

i . ______ __ ______ __ _ ____ -
i - - - -- - ----- ...; 

RADIO AGE ANNUAL COUPON i RADIO AGE, 1l\:C., 
- 500 North Dearborn St ., Chicago, III. 
, Gentlemen : I want to be a proud owner of the RADIO AGE ANNUAL FOR 1925. Enclosed find i $1.00. I f I am not satisfied with the A:-.JNUAL I will return it within five days and you will refund my dollar 

i ~ame ___________ . _____________ ____ __ ___ ____ ____________ --------------------------- ------------ -----.------ ----.- -- ------------------------- ---- --- -----. -- - -- ------- ----------.---- I II f~~~~~-~ -~=--:~-::--:------::--:::----::------:------:------::----:------------::--------:-----~--~----::::::::::::::::::::: :::::: ____ :_·::::::: __ :: ____ ::::-S;~-~~:::::~~::~_::~~-_~~~~:::::~::::::::::::::::~:::~:=::- ! 
Lo.-.(..-.~.)_~_(,~_._t.-_,_~._,_.,_ .. ~._ . .._. .. _.,~.._.(I_ .,_~,_ . ..-.d~I_.~.,_._._~~~n_ .. ._..'_ij-'. 



·, as vodas 
• 

enl 
"I WANT a radio set which will 

give me the same true quality 
of tone-the same selectivity
the same volume without distor, 
tion - the same long distance 
range as Zenith." That is the ex, 
pressed desire of thousands and 
thousands of radio enthusiasts. 

The reason for their ambition is 
simply this: Zenith radio sets are 
never offered to the public until 
all laboratory experiments have 
been carried to a satisfactory con, 
clusion - until in side,by,side tests 
<with other radio sets Zenith suprem, 
acy has been completely demon, 
strated. 

Zenith radio sets will never be 
produced on a quantity basis at 
the sacrifice of quality. 

But-which is better: to be dis, 
tinguished merely for volume of 
production-or to be distinguished 
for a degree of excellence so high 
that it sets the standard through, 
out the industry? Ask your nearest 
Zenith dealer for a demonstration. 

ZENITH RADIO CORPORA nON 
Straus Building, Chicago 

Again Commander Donald 
B. MacMillan has chosen 
Zenith exclusit1ely for his 
expedition to the Arctic. 
\Vhen human lives may de' 
pend upon the reliability 
of radio performance, only 
one reason can explain his 
choice: Zenith has proved 
to be the best obtainable, 
at any price. 

" 

Super,Zeniths are priced at /rom $240 to $2,000. 
Each instntment is sold under a quality guarantee. 

Above is shown the De Luxe Italian model. 

LON DISTANCE<-RAD 10 
TRADE; M"A~ REG. 

Costs More-but Does More! 
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Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


