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FACTS 
THE "WHY OF THE SIX" 

SELECTIVITY is such that out of town stations 
may be brought to Chicago through twelve powerful 
local stations. Sele<:tivity caD be regulated at will, 
from a degree satisfactory fOT ordinary reception, 
up to the surprising limit where side-bands are cut. 
SENSITIVITY is so great that nothing will sur
pass the "Si%" ezcc:pt specia I laboratory-built 
super.heterodynes. Either coast may be brought 
in to Chicago during the summer months on a small 
antenna-in many cases on a loop. 
FLEXIBILITY permits the use of antenna or 
loop with either d etector, one or beth stages of 
radio frequency amplification. Interchangeable 
R. F. Transformers. with adjustable antenna coup
ler, permit operation on all waves from 50 to 550-
or higher if desired. 
VOLUME is so great as to paralyze any but the 
best loud-speakers. Yet it may be adjusted to any 
degree by a single knob. 
QUALITY cannot be e:J:celled due to resistance 
coupled amplification. It is the only receiver that 
will bring real appreciation of "cone" speakers. 
CIRCUIT consists of two stages of R. F. amplifi
cation with special oscillation control Wliformly 
effective at all wavelengths, grid-bia:Jed detector 
and three stage resistance coupled audio amplifier, 
EASE OF CONTROL allows use of one. two or 
three dials at will. 
TUBES may be either dry cell or storage battery. 
with UV201-A's recommended. "B" Battery 
Consumption at 135 volts is below 10 miliamperes---
less than one-third that of other si:J:-tube receivers. 
ASSEMBLY requires but a few hours, using only 
parts supplied in kit. 

Mail this Coupon 

Silver·Marshall, Inc., Chicago, Ill. 114 
Gentlemen: Please send me: 

A-~~;n;;~i~~ ~u~~n;nc~~!in;~'J~~e Silver " Si:J:,'· 

B-Descriptive circulars on S·M Products. 

Name._._ .. _ .. __ ._. ____ .. __ . __ . __ .. __ ._._. __ .. _ •. 

, 

DESCRIBED 
in This Issue of 

RADIO AGE 

DESIGNED by McMurdo Silver, Assoc. 1. R. E., for 
easy building. Thousands have built the 
.. SIX" already and thousands are building 

it right now. Every mail brings new reports that tell how marvelously 
this amazing new receiver performs. With these kits anyone can build 
an exact duplicate of Mr. Silver's original "Six." 

;:eP~o~~le~:t .,i;i~~~~~_~_~~~ __ ~~~_~~_.~~~.~~~.~.~~ __ ~~_.~~_~~ $53.00 
Type 610 Kit, essentials only, including 3 condensers. $27 75 
3 inductances and 3 inductance sockets _______________________ . • 

See These and Other S-M Products at Your Dealers 

THE IMPROVED 

Raytheon -Thordarson 
B-ELIMINATOR 
This Eliminator will deliver from 20 
to 200 volts at three different, adjust
able voltages with muimwn current 
of 50 milliamperes-more than enough 
for the largest receiver. 

The SM Type 1550 Kit includes Thor
darson Transformer, choke, Tobe Con
densers, genuine Raytheon Tube, 
Bradleyohms and all necessary parts Prie<: ________ ._. ___________ . __ . ___ . __ .$34 

Assembley Instructions by McMurdo 
Silver ______ ._.__ ... _IOe 

Thordarson Power TransforlYler 
This new, audio power transfomter has been endol"5ed by McMurdo Silver, who says it ill 
~~.~~.P~~~t~~~~aeb~~iLlts curve is a straight line-its quality cannot be $8.00 

See SM Products at Your Dealers 

Silver---MarshallJnc. 
114 SouthWabash Avenue 

CHICAGO 

Tell them you read it in Radio A{le 
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Get into t he great new Big-P ay 
Industry-Radio. If you're earn
ing a penny less than 850 a week, 
dip coupon now. Send for 

Ai\lAZI~G FREE BOOK. Be a Radio Ex
pert, and draw do"'Il !>ig !'l0ney fo!, the 
easiest and most fasclllatlllg work III the 

world. Positions everywhere.· Thor
oughly-trained men are in big demand. 

Need for R adio Experts in every com
munity. Short hours. BIG PAY. 
Free book g ives all the facts. 

Astonishing opportunities- thousands of them! Every 
day l\. R. I. trained men are taking good places in the 

Radio field. Free book tells all about their success. 
Send for it now! 

Send Coupon 
Send coupon today for special 
limited offer, including all in
struments- you'll get full par
ticula rs by return mail. 

LEARN QUICKLY AND EASILY 
AT HOME 

l\Ia~ter Radio Engineers "'ill show you how to qualify 
qUi ckly and easily at home, for Radio's fine jobs. n-e 
Guarantee to train you successfully. Lack of ex

perience no drawback- common schooling all you 
need. Our tested, clear metbods make it easy for 

Send coupon now for free proof. . 
Instruments Given Famous Training That 

with Course "Pays for Itself" 

~~.t~~~~~~,~~"~~ ~~~~:nnt~ ? paret!meearningsare e,:sy 
for practice work while learn- In RadIO. Increase your In
ing:.Rf'Ct'idng sets-from sim- come almost from the start 
P;:g!~~~~~xEQl1ATt through .practical kn.o\\:

ED OFFER. Many ledge we gIve you: Thls.IS 
Other big features for the famous pracl'LCa! tralll-
limited time only_ ing that pays its own way. 

NATIONAL RADIO INSTITUTE, 
Dept . BU-3 

Washington, D . C. 

i 
I 
I 
I 

~.~~uite°\\~dst~: R:d~~. ~indaiil inr~r!:t?~~ura~~t ~~ I 
practical. home-study Radio course. I 

I 
Name ____ .. ____ .. ___ . ___ . __ .. _._ .. ________ I 

I 
I Address... -.---.. -.------..•. -.-..... --------- I 

OHI(iINATORS 01' RADIO HOME-STUDY TRAININa TOWD._ •.•••• _ •• _ .•••••• _ •••••••••• _ .• _ ._. __ .•• _... State _____ ._._ I 
~----------------------~ Tell theJJ~ yOlt read it in Radio Age 
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The Magazine of the Hour 

A Chat With 
the Editor 

SOME buy radio sets ready
made and others build their 

own receivers. Many thousands 
of the members of each of these 
two classes read this magazine. 
Explanation of this success in 
having attracted a following of 
technical as well as of non-tech
nical fans lies in the fact that 
RADIO AGE always has aimed to 
be of service to those who oper
ated radio sets, whether the own
ers constructed the receivers or 
bought them. 

For example the list of broad
cast stations which is published 
in each issue of this magazine. 
Refer to the list in the back part 
of this issue and see whether it is 
not as complete and accurate as 
any you are able to obtain else
where. It is there each month, 
in convenient form, corrected ac
cording ' to changes authorized or 
ordered by the Department of 
Commerce during the thirty days 
preceding the date of going to 
press. At times these changes 
have been so ntunerous it was im
possible to keep up with them in a 
monthly periodical. That situation 
is relieved. It is possible, there
fore, to keep each month's list com
plete and accurate. 

Having established a depart
ment which th us answers the pur
pose of a radio call book we have 
now instituted another, beginning 
in this issue. In convenient fonn 
we have added to the magazine 
a log chart which broadcast list
eners will find of use in connection 
with the broadcast list. So now 
we have a magazine which is not 
only a manual for the constructor 
of sets, a medi urn for all radio news 
that is worth while printing but 
we have a superior guide to the 
broadcast list, and a log chart 
supplementing it. When RADIO 
AGE finds that changing condi
tions make other changes desir
able those changes will be made 
promptly. This magazine con
tinues to make substantial net 
paid circulatioll gains. In the 
foregoing you have a few of the 
reasons. 

Editor of RADIO AGE 
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CJhe Eveready Hour 
LIKE the fabled ship in which 
Jason brought home the en
chanted fleece of gold, the 
Eveready Hour brings a rich 
treasure of entertainment to 
charm the harbor-homes of its 
hearers. 

Inaugurated two years ago, 
the Eveready Hour was an 
adventure in broadcasting
an hour of connected enter
tainment, uninterrupted by the 
frequent injection of the name 
·of the broadcaster. 

Many of these programs 
have become famous. Thou
sands of letters voice the ap
preciation of our audience and 
ask for repetition of favorites. 
We make no requests for these 
letters, but they mean much to 

,bur artists and to us, and are 
of great value in helping us in 

our efforts to arrange programs 
of a distinctive nature and 
pleasing to the vast audience. 

Radio has already become 
a highly specialized art worthy 
of the most scru pulous code of 
ethics, and the Eveready Hour 
represents a sincere effort to 
pioneer in providing the most 
acceptable form of radio 
entertainment. 

Tuesday night means Eveready Hour 
- 9 p. m., Eastern Standard Time, 
through the fot1owillg stations -

WEAF-Ncw York WSAI-Cincinnati 
W!IUl.-P'lJ'1)idCfICC ww]-Det,.-oit 
wEEl-Bostrm woe-Davenport 
WTAG-W oruster WEAR-Clcveiand 
.... 'FI-Philadclphia i MinneapOliS 
WG"R-Bu~alo weco- St. Paul 
WCAE-Pmsburgh WCN- hicago 

KSI>-St. Louis 

£\1EREAD1 
Radio Batteries 

-they 1m Ion,.,. 

Eveready programs cover a 
wide range of entertainment 
and human interest, transport
ing us to periods of wholesome 
simplicity; to barren islands 
where marooned sailors meet 
adventure, starvation and 
death; to battle-scarred France 
with singing doughboys; to 
emotional heights by telling 
with music the stories of the 
seasons; and to memories of 
yesteryear aroused by old 
ballad and musical comedy 
favorites. 

Eveready Hour begins at 
9 p. m. each Tuesday night, 
Eastern Standard Time. 

NATIONAL CARBON CO., INC. 

New York * San Francisco 
Canadian National Carbon Co., Limited 

Toronto. Ontario 
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SEVERAL months ago the opinion was expressed 
on this page that advertising by radio was the 

greatest single threat against the continued popularity 
of broadcasting. At the time that editorial was written 
several broadcasters were telling their listeners that 
specia l sales \vere to open in department stores, that 
certain millinery was the very best at the price, that 
lots in the vicinity of Calumet Harbor were sure profit
makers, etc., etc. When we wrote the criticism of this 
sort of "entertainment" our statements were true and 
under the same circumstances the objections would 
be sound today . 

But a change has come a bout in the methods of radio 
advertising. Merchandisers discovered, a s we did, 
that the radio public would not lend a receptive ear to 
promotion of sales und er the guise of performing a 
service to the millions who haye invested in radio sets 
in the hope that they were buy ing musical instruments 
rather tha n musically accompa nied billboards. It did 
not take long for the public t o decide that the voice 
was the voice of Esa u, a lthough t he hand was t he hairy 
paw of J acob. 

Shrewd advertisers ha"e overcome these objections 
by eliminating direct a ppeal ach"ertising from their 
hired broadcasts. They haw engaged the services of 
nationally and internationa lly famous "ocalists and 
musici ans and have offered programs of delightful excel
lence which are eagerly accepted by the radio a udience. 

The average radio listener is dist inctly pleased nowa
days when he hears or reads the a nnouncement of the 
Victor Hour of Music. A. Atwater Kent has earned 
a similar place in the hearts of music lovers. Publicity 
for t he financiers of these progra ms is limited to t he 
simple statelllent that the enterta inment is giyen by 
t hem . No attempt is made t o sell Victor record s over 
t he a ir. Yet McCormack and Bori songs by radio have 
increased Vi ctor record sa les s urprisingly. The At
wat er Kent products probably have not suffered 'in 
popula rity as a resul t of the good music supplied by 
t he m anufact urer. 

In a strict sense a ll radio broad casting is ad ,·ertising. 
Y o ur newspaper, y our manufacturer, yo ur real esta te 
dealer a nd your church a ll a re in broadcasting studios 
beca use they wish the promot ion advantages offered b y 
t he microphone . And it is right that they should so 'do. 

The thing t o keep in mind is that good broadcasting 
is the only means of m aintaining the popularity of the 
great indoor pastime of twisting the dials. If any indi
vidual or company of indi viduals desires to spend a 
small fortune for an hour of music, free to the listeners, 
nobody will object to listening to the music merely 
because the name of their benefactor is mentioned. 
Now t hat we have sta rted this reformation let us not 
backslide. 

The Magazine of the HOllr 

A,l'\OTHER plea~ant change in radio is the constant 
improvement in the methods of sound reproduc

tion. It is now universally recognized that the tone 
quality of radio music arid radio voice have been 
brought to a much higher degree of fidelity than they 
possessed a year ago. 

For years we listened to phonograph records and 
we must have approved of their musical product, be
cause we bought many millions of dollars worth of 
phonographs and records. \Ve were intrigued by the 
mechanical devices that enabled us to take a piece of 
music out of a cabinet and play it just as we would 
reach into the cupboard and take down a jar of jam. 

But when radio broadcasting came along we began 
to take a more criti~al interest in sound reproduction. 
\\'e began to suspect that tinny sounds in 'the throat 
of our favorite prima donna werE' not due to trans
formers, static, poor wire connections , inferior aerial 
arrangement, or other delinquencies in our receiving 
apparatus. \Ve came to the conclusion after a deal of 
listening, that the loud speaker was the culprit. vVe 
learned upon inquiry that a great nttmber of loud 
speakers \I"ere built on the principle' of a' telephone 
receh'er, with so little effort to improve that instnunent 
that a radio loud speaker was merely, in most cases, 
the same old t elephone receiver wearing a new hat. 

Recently we have noted a great difference. The 
phonograph people have profited by the experience of 
radio manufacturers and they have so improved their 
sound reproduction equipment that the old horn and 
sound chamber tha t we bought for three decades "cern 
archaic in cmnparison. 

Manufacturers of loud speakers ha ve discovered 
that they must have something besides sound reproduc
tion if they a re to continue to satisfy the radio listeners. 
There must be a reproduction of the low notes and 
high notes with eq ual fidelity . There are still many 
sopranos on the air and first violins are busily scraping 
'in the vicin ity of a ll microphones. Something had to 
be done to t ake ca re of these. \Ve mention the two 
pa rticularly for the reason tha t violins and soprano 
voices have no t WOn a full measure of public applause 
on the ait. 

But \I"e know of several loud speakers that reproduce 
high notes, sweetly. We know of loud speakers that 
gi,"e you the low throbbing' note of the drum and the 
bass viol a s distinctly as they reproduce the higher 
notes. 

If broadcasting is the heart 'and soul of radio it is 
eq ualIy true that the loud speaker can make or break 
your radio hour. We suggest, in the interest of the 
radio art and of the radio industry that alI buyers of 
loud speakers make as careful a selection of their loud 
speaker as they do of the receiver. 
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Daven Super
used with any set 

or carries through the full, clear 
tones of the broadcasting station programs. 
If you: pr.efer to assemble the Amplifier. 
obtain the Daven 3.stage Kit. which in
cludes- all parts except sockets. 

The new Daven Spe. 
cial Coupling COD
denser Type tlA", for 
Resistance Coupled 
Amplification, sold 
separately and also 
included in all Daven 
Amplifiers, Kits and 
ResislQaCouplers. For 
greater volume and 
better quality. 

The 11tagazine of the Hour 

Mal~e Your Old 
Set A 1926 

Model! 
PuRE tones, beautifully clear and full, go out from the broad. 

casting station. They reach your detector still pure and clear. 
But what then? 

From the detector your amplifying apparatus operates. Distortion 
arises unless you take advantage of a method of amplifying that 
far-sighted manufacturers and thousands of set builders are now 
adopting - Resistance Coupled Amplification. Resistance Coup
ling is not new, but Resistance Coupling with real volume 
amplification is new. It is the most approved method of letting 
pure tones through. 

The Daven Super. Amplifier costs little. It is easily and conven· 
iently installed in any set made. Buy it complete to save hook· 
up labor. For those preferring to assemble, the Daven 3.stage Kit 
gives all the necessary parts except sockets. You will join hun· 
dreds of others who have written to thank us for the improvement 
Daven has given. 

Write us today for The Resistor Manual, an authoritative book on 
Resistance Coupled Amplification, 25c at good dealers, 30c by mail. 

DA YEN PRODUCTS ARE SOLD ONLY BY COOD DEALERS 

-g-M .fin<? :Y .Arerit!· 

[.f'esido£' JpeciaitstS 
Reg. U. S. Pat. Off. New Jersey 

~ ........................................................... . 
CLIP TillS COUPON 

DAVEN RADIO CORPORATION 
157 Summit Street, Newark~ New Jersey 
Please send me the following on Resistance Coupled Amplification: 

Check One 
D Resistor Manual. 30c is enclosed. 

The new Daven High MU Tube Type 
MU·20. used with the Daven Super. 
Amplifier, gives SO% more volume-
6 volt, J4. ampere. A Daven Power 
Tube Type MU-6 in the last or output 
stage helps any set regardless of the 
method of amplification - 6 volt, * 
ampere. 

• 0 Complete Catalog (free). 
• THE 

: :'~~~~!.~~~8~~ Name ••••••••••••••.•••••••••.•..•••••••••••••••••••••••••••• 
: aDa'! Coupled Amplifica. 
• UOil. At yutlE"dealeE"'.ZSc. Address ......................... ~ ...........•..•.••.••...••..• 
: By mail poBtpaid JOe. For D~r,: Send your kturfwad and we .. ill Moe our nearest dUtri6ruor 
! oommunicata wi.th you. " 

THE BIG LITTLE THINGS OF RADIO 
rell the"m you "read it in Radio Age 
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KARAS Parts Are Intended Only for 
the few Who Demand finest 

Quality and Workmanship 
I T takes many manufacturers to supply the tre

mendous demand for condensers and trans
formers in this vast radio market of ours. If all 

home set builders were ready to pay the price which 
real quality commands, a ·big proportion of them 
would necessarily be disappointed -the Karas 
factory could not begin to take 
care of all. Karas parts are de-
signed and built for the select few 

Buy" is far greater than we first imagined. Our 
production has been greatly increased to provide for 
the growing numbers who demand Karas parts and 
will accept nothing else. 

In many places, good dealers who wanted a stock 
of Karas products could not be · supplied. If you 

are still unable to find them in 
your local stores, tell your dealer 
that we are now able to take care 

-you builders who want the ut
most in quality, in quiet operation. 
in appearance. You who take 
pride in yourworkmanship-whose 
sets have that "professional" ap
pearance which is the envy of all 
your radio friends. 

Just as water quickly finds its 
level, so did Karas Harmonik 
Transformers and Orthometric 
Condensers quickly find the ex
clusive market for which they Were 
intended. 

The most skillful radio set 
builders the country over f dis-

Karas Harmonik Trans
formers are specified for 
the 6 tube radio frequen
cy hook-up described in 
this issue by Radio Age 
staff designers, and both 
Condensers and Trans
formers arehighlyrecom
mended for all types of 
circuits after exhaustive 
laboratory tests by Radio 
Age and other prominent 
radio publications. 

of his requirements. Or, if you 
wish to get Karas parts in the 
quickest possible time, we will be 
glad to send them to you direct. 

However you buy Karas Har
monik Transformers or Orthome
trie Condensers,' you "do not run 
the least risk of their not perform
ing up to your highest expecta
tions. If there is the slightest 
cause for disappointment during: 
a thirty days' test, you are invited 
to return the parts to the . dealer 
from whom you bought them, or 

covered Karas Harmonik Trans-
formers soon after they Were 
placed on the market in 1924. When Karas Ortho
metric Condensers appeared a year later they were 
snapped up far too quickly for our own comfort. 
Perhaps it was because they were the first to meet 
the demand for a Straight Frequency Line tuuing 
instrument. More likely it was because of the 

THE KARAS HARMONIK (tALL-STAGE" RATIO A UDIO 
FREQUENCY TRANSFORMER 

Price $7 each. Shipped direct where dealen CiUlIIotsupply, cost plWl 
a few cenu potltage paid to polItman on receipt. Parcel post is prepaid 
when: payment accompanies oroer. Our 3,O;-4ay Money Back Guar
antee applies, wherever and however purchased. 

e nviable reputation created the year before by Karas 
Harmonik Transformers. At any rate, it was months 
before we could fully supply the insistent, clamorous 
demand that came to us from all sides. 
We begin to think now that the number of set 
builders who want the very "Best that Money Can 

to us if you buy direct. Your 
money will be promptly refunded 
without question or quibble. 

23- plate, .0005 
17 plate, .0003-7 

THE KARAS ORTHOMETRIC (STRAIGHT FREQUENCY 
LINE) CONDENSER 

Pric~ and shu above. Shipped dirf!ct where dealers cannot supply. 
No money in ad~ce. Pay the postInan price plw a few cenu post· 
age. Or.send c;uh with order and we prepay parcel p03t. 30-day 
Money Back Guarantee. 

Karas radio parts are the pride of an organization 
that has been making precision electrical apparatus 
for more than thirty years. We believe we are 
making the finest transforQl,ers and condensers 
possible to produce and we are glad to back them ;up 
with this, th<i strongest guarantee we kIiow how! to 
write. 

, 
KARAS LLLCTRIC COMPANY 
4060 NORTtrROCKWLLL ST. CHlCAdo 
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3De Magajine Plthe Hour 
M. B. Smith 

Bu.sine.s.s Manager 

A Monthly Publication 
Devoted to Practical 

Radio 
Frederick A. Smith 

Edito'l" 

Two CONTROLS for Four 
Stages T UNED RADIO 

F URTH E R simplification of the 
Model Set whereby a single variable 
tunes the antenna coupler, and a 

triple compensated variable tunes three 
star es of radio frequency amplification is 
made the subject of study for this month's 
model receiver. 

Although certain types of coils and 
capacities are shown in the model, the 
scheme is yet flexible enough to be used 
by any radio fan with any type of in.., 
ductances or capacities. Thus instead of 
the triple condenser three single ones may 
be used if there is no objection to the 
multiplicity of controls. For simple 
control, however, the three-in-one con
denser shown with its compensating 
method is a great space and time saver. 

The inductances shown are of the toroid 
style and were mounted fairly close 
together without too great difficulty in 
interaction. The use of the semi-re
stricted field inductances also permits 
shielding of the receiver in cases where 
the owner is located under the shadow of 
a broadcasting sta tion. For those who 
live at a distance from a large transmitter 
t he matter of shielding does not become 
of great importance. 

If the builder has any t ype of induct-

By Radio A ge Technical Staff 

ances they may be used i~ this particular 
model, although if the inductances are of 
the solenoid type a little more spacing 
should be a llowed between units. No 
neutralization is used in this model, the 
cont rol for undesired oscillation being the 
variable resistor in ser ies with the plate 
circuit of the t hree r. f. primaries. 
Neut ralizing condensers may be utilized 
if desired by the b uilder, and the resistor 
e it her e liminated or ret ained as a means 
of flexibility. However if the tubes are 
neu t ralized such neutralization will be a 
fixed one a nd will not a llow an even 
a mplification over t he entire wave band, 
but rather good amplification at One point 
and less at other points on the scale. For 
this reason the resistor has been used to 
simpli fy matters and to give a control 
t hat can be shifted at will. 

Wir e By Schematic 

FOR THOSE about t o build this type 
of receiver, it is suggested Fig. 1, 

which is t he schematic circuit, be carefully 
studied so as to become familiar with the 
actual wiring of the set. The circuit is the 
con ventional t uned r. f. type, consisting of 
three stages of radio, detector, and two 
stages of a udio amplification, tra nsfonner 

In Fig. 4 is shown the completed set 
in its cabinet ready for operation. 

coupled. Since the secondary of t he 
detector coupler is also radio frequency, 
the set has been considered a fou r stage 
r.f. receiver. On account of the variat ion 
in aerials it was not cons idered feasible t o 
link the antenna coupler into one of the 
multiple condensers, but to give it a 
control by itself. However for a given 
antenna, if it is not, to be changed, 
arrangements can be made to include the 
a ntenna tuning on a mu lti-section variable 
condenser and add a vernier, consisting of 
a small capacity in paraIlel with the 
antenna coupler tuning sect ion so as to 
compensate it for the antenna. However 
in this particular case this procedure 
would involve the use of a four section 
variable, and so far we do not believe any 
have been marketed, although there are 
many gang condensers used in some of 
the factory sets using as high as fou r and 
six sections. 

Consultation of Fig. 2, which shows a 
view taken from above the receiver, will 
show the manner in which the various 
units are laid out on the panel and the 
wiring going to its respective locations. 
Spaghetti was only used where it appeared 
a possibility of shorting might occur, 
although all of the wir ing was done wit h 
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Fig. 1 is the schematic circuit by means of which the 
receiver should be wired for electrical accuracy. 

busbar in order to get a stiff assembly a nd 
one that would be rugged. 

Figure 3 is the ~quiyalent of a photo
graphic isometric view of the set, taken 
from the rear at an e levat ion , and shows 
some of the back-panel detail not made 
clear in the photograph in Fig. 2. The 
front panel layout is shown in Fig. 4, 
and shows a minimuni of controls, there 
being but the two vernier d ials for the 
s ingle and triple condensers, and t he 
knob for the variable plate resistor. The 
t,\-O little knobs, one at each side o f the 
right hand vernier dial, are for com
pensating the capacity of section s 2 and 
3 of the triple condenser. After the corre("t 
compensat ion has ueen made for the set, 
no change is necessary. 

Drilling the Panel 

I x DRlLLI.KG the panel the same 
method was followed as in previous 

models. A center line is run half way up 
the panel dividing the panel in to two 
sectio ns. All apparatus is mounted on 
tllis center line for the sake of symmetry. 
The l\Iicarta panel is held to the base
board by mean!:; of five scr~ws spaced 
equal1 y acro.ss the lower side of the panel. 

The Laseboard wh ich measures 25 by 
10 inches is an inch shorter than the 
panel in order to a llow the set to be put 
into a cabinet without the baseboard 
interfering. Quite a bit more space is 
necessary back of the panel to take care 
of the triple condenser than if singles were 
used, but the gain is in favor of simplified 
control and space was no object. 

The sockets, made by Sil ver-lVlarsha ll , 
are for the UX and ex type bases and 
occupy yery little space. They are placed 
o n a line, a nd held in place b y a single 
mounting screw which goes through the 
center of th e socket base. This s implifies 
the mounting of the sockets and allows a 
little more space between tuhes tha n 

would Le secured with la rger sockets. 
The single .00035 SLF variable, ma d e 

by Cardwell, is insta lled at the left of the 
panel and fitted ,Yith a Phenix vernier 
dial. The t riple compensated condenser, 
with .00035 Irl'fd. per section, made by 
the United Scientific L a bora tories, is 
installed to dle right of the s ingle va ri able. 
Two add ition a l holes ha,'e to be made for 
the compe nsatin g set:t ion knobs. The 
detail of the di~tances will be shown on 
t he template furnished ,dth the condenser, 
as is also the case with the eardw~l1. A 
second P henix dia l is used on the triple 
condenser. 

Four A ll -American toroid coils a re 
mounted, with the a ntenna co upler at the 
left. bet,,-een respective sockets so as to 
have short grid and plate leach;. 

Betwee n the fir~t and se(:ond co ndenser 
there is mounted a Cen t ralab 0-200,000 
ohm variable resistor, whkh is used as a n 
osci llation control for the primaries of 
three of the toroids. In t he e ' -ent the 
All -American coils are llsed in the build~r'~ 
set the u"e of it variable resi"tor is not 
abi:>olutcly essential, a lthough if other 
inductan('es are substituted, it will he 
necessary to ha,"e some oscillation control. 

As is customary in man ufacturing al
most a ll types of toroids the pririla ries 
are genera lly made short of inductance 
o n p u rpose to prevent difficulty with 
undesired oscillation on the short \\'a \"C 

bands. To gain greater amplification per 
stage on the higher waves the manu· 
facturers figure on allowing greater 
mutual inductance between windings. 
Such coils are genera lly designed for use 
e ither with a neutralizing condenser or 
wi thout and for th at reason the primary 
inductance is generally short. However ,in 
using a plate resistor to control undesired 
oscillation more primary turns can be 
a llowed and give better energy trans
ference over a wider ba nd. However we 

do not belie'"e radio faas will ever see the 
complete agreement between the labora
tory and the production departments. 
Anyone familiar with the history of radio 
since the late nineties will find ample 
verification of this iact on many occasions. 
But the public is not in position to pay 
for laboratory standards and to duplicate 
.laboratory standards On a quantity 
production basis would mean an inor
dinate increase in cost of the delivered 
product. So the fan must rest content 
with the material, of uniformly good 
quality, which the manufacturers are 
turning out, and not expect to get 
Bureau of Standards products at a cost 
within their reach. 

Laboratory versus Factory 

T~;~t;nrte~:~~~~d:~_: ~:~ars~~~li:de ~~ ~~: 
mail, of the disparity between the 
laboratory product and the factory 
product. It applie's to condensers, 
inductances, sockets, tubes, and every
thin~ in radio_ The day of perfection at 
low CQst is not yet here; until it arrives it 
is necessary for all of us to be content with 
the best obtainable at a moderate price, 
a nd find solace in the thought that there 
a re years and years of resea rch yet to be 
expended 011 the young science of radio. 
This, however, is not to be construed as 
an invitation to wait for perfection, for 
if one we.re to do that be would still be 
waiting years hence. 

Getting hack to our story, the grid 
condenser and leak, or ratiler the con
denser and clip, is made by the Sangamo 
Electric, who are adnrtising a product 
whose capacity will be found within ten 
percent of its rated value under all 
temperature and humidity conditions. 

The grid leak "is an Allen-Bradley 2 
megohm lea k and slips into the clips 
furnished on the Sangamo condenseI'. 
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The mounting of the Sangamo is a simple 
process since there are two screws at each 
end of the condenser by means of \vhich 
it may be easily affixed to any app:1ratus, 
and the clips also attached. 

The two Karas audio transformers are 
mounted so their grid and plate wires will 
be the shortest possible. These trans
formers haye a large number of turns of 
wire and in the case of the primary, it 
was not found necessary to bypass it with 
the usual .002 mfd fixed condenser. 

The jack and the combination panel 
light and switch are furnished by Yaxley, 
the latter unit being a handy de,-ice for 
reminding the set owner his tubes are 
constantly consuming current. The little 
pi lot light goes out at the moment the 
contact on the switch opens and serves 
as a warning when the set is on that it is 
in operation 

In the filament circuit, in keeping with 
the process of simplification, it was de
cided to use the Dayen ballast resistor 
No.5 which will take care of five-quarter 
ampere tubes. The use of the added tube 
in this particular receiver, did not affect 
the resistor which was able to carry the 
added quarter ampere load without any 
trouble. The resistor and clip was in
serted in the positive lead between the 
positive A battery and one blade of the 
cOlubination panel light and switch. 

A Belden cable cord was used in order 
to have the wiring from the A Band C 
batteries simplified. In previous receivers 
the C battery has been embodied in back 
of the panel but in the February model it 
Was decided to make use of one of the 
leads in the Belden cable cord and let it 
be attached to the negative of the C 
battery, whose posith-e terminal was 

Bypass Capacities 

T\\'O one mfd bypass condensers, made 
by Kellogg, were used. The first one 

Was placed from the junction of the 
resistor arm and the rJ. primaries of 
three coils, to the negative of the A 
battery, which is the left hand filament 
connection on all of the sockets. Thus 
this bypass is for any stray rJ. energy 
which is immediately shunted into the 
negatiye filament and does not get a 
chance to return through the common B 
battery. The second one mfd bypass 
condenser was p laced from the junction 
of the 120 volt B battery terminal and 
the B terminal of the audio transformer 
to the negatiYe A filament connection. 
Thus the 90 volts used on the r.f. primaries 
of the three toroids is bypassed to 
negative, and also the 120 \'olt B battery 
used for the audio frequency stages is 
likewise bypassed to fil ament. This 

LIST OF PARTS 
4 All American toroid inductances 
6 Silver-l'vlarshall sockets 
1 USL triple compensated variable, 

.00035 mfd per section~ 
Cardwell t .00035 mfd variable 

condenser. 
Centralab 0-200,000 ohm variable 

resistor. 
2 Kellogg 1 mfd bypass condensers. 
2 Karas audio transformers. 
1 Yaxley panel switch and light. 
1 Yaxley phone jack 
1 'Veston phone plug 
1 Belden cable cord 
1 Daven hallast resistor No.5 and 

mounting for same 
Sangamo .00025 mfd grid con-

denser and eli ps 
made common with the negative A and 1 Allen- Bradley 2 megohm leak 

Phenix clockwise vernier dilils 
Micarta panel 7 by 26 by 3-16 
Baseboard 10 by 25 by 3-4 
Lengths Belden round bus bar 

negative B batteries. Thus in the Belden 2 
cord there is one color for the negative A, 1 
negative B and positive C; one color for 1 
the positive A; one color for the positive 10 
90 volts; one color for the positive 120 
volts, and one color for the n ega tive C 50 
battery, making a total of fi ye wires in 3 
the cable cord. 1 

wire 
Kellogg sol dering lugs 
Lengths spaghetti 
Blandon cabinet for 7 by 2() pallel 
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permits of stable operation of the set 
without interaction due to common 
plate potential batteries. 

The ground connection for this receiYer 
may be made to the negative filamen t 
line, if desired, by means of a clip. The 
antenna connection may also be clipped 
onto one or the other of the two antenna 
taps provided on the antenna coupler. 
One tap will give loud signals and a little 
broad t lining, while the other will sharpen 
up the tuning a lthough at a slight sacrifice 
in the volume. 

After t he receiver has been assembled 
and wired, a nd all joints soldered with 
rosin core solder, check over the con
nections against the schema tic in Fig. 1 
to make sure you ha,"e not made any 
errors in connections. Then p lace tubes 
in the sockets one by one and see that all 
light properly when the switch is turned 
on. 

Try It On Weak Signal 

IX TUNING up the receiver it is best 
to take a co mparatively weak signal 

for test, instead of depending upon a 
strong one. It is generally easier to note 
the difference between no sound and a 
little sound, than between a loud sound 
and a louder or softer one where the 
difference is only very slight. Thus if you 
are testing it Ollt in the larger cities, take 
one of the signals from a local transmitter 
which is not so powerful and make all 
your capacity compensat ions before look
ing for distance. 

No compensation wi ll be required on 
the first condenser on the left, since this 
is a single capacity spanning the secondary 
of the antenna coupler. There wi ll be a 
,"ery small change in dial setting as be
tween the two antenna taps, but this 
difference is not enough to cause one to 
either get or lose a signal, especially 
locall\'. 
Th~ second condenser, which is a triple 

one, should be compensated, one section at 
a time, '!.llltil the maximum signal ha ~ 
heen receiyed for a given setting of the 
vernier dial. The un-compensated section 
in the l\[odcl was placed in the secondary 

Fig. 2 shows the receiver looking down from above. Here 
may be seen all the parts mounted in position and wired. 
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circuit of the detector's inductance, and 
all capacity differences balanced against 
this. It Was found the capacity variation 
for the sections 2 and 3 of the triple were 
practically the same, which indicates the 
three inductances are almost the same 
exact natural period as far as inductance 
is concerned. 

Where honeycomb or home made 
coils are used in this type of a receiver it 
will be found the capacity variation ~,ritl 
not be the same for all sections unless the 
builder has measured his inductances \vith 
a slide wire bridge and has made a very 
close calculation on the windings. In 
cases like these one finds the advantage 
of compensating capacities, although the 
U. S. L. condenser does not really have an 
additional capacity; it makes the varia
tions by means of an eccentric which 
alters the relationship of stators No. 2 
and 3 as against rotors two and three. 

Resistor for Control 

\Ve would again like to call attention 
to the fact that with the inductances 
sho\·.rn in the model practically no resis
tance is needed in the plate circuits of the 
rJ. stages. However with honeycomb, 

Fig. 3 is the equiva
lent of a photograph
ic-isometric view 
which will give the 
reader an idea of all 
details which cannot 
be traced in Fig. 2. 

solenoids or other forms of inductances, 
and particularly the home built variety, 
there will be need for the 0-200,000 ohm 
variable resistor so as to prevent the 
tendency of the tubes to oscillate on low 
wavelengths. 

The dials on the model are of the clock
wise type, that is, as the pointer moves in 
clockwise fashion the capacity increases 
and hence the inductance value. The 
lo~,rer waves are from zero to 35; the 
medium waves between 35 and 60, and 
the higher ones between 65 and 100 on the 
scales. The first vernier which is on the 
single condenser across the antenna 
coupler does not track with the triple 
condenser, nor could we expect it to. 
The condensers and inductances used 
permit the securing of signals from the 
lower band beginning at 210 meters on 
up to the highest broadcaster on 545 
meters. 

Making use of the log which appears in 
the January number, page 12, one may 
mark changes of dial leading so as to 
make use of the same log. Or else the 
reader may make use of the ne\',r radio 
log which We are printing on page 68 of 
this issue. In that log the lowest wave 
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(highest kilocyclage) is shown at the top 
and the highest wave (lowest kilo
cyclage) is shown as the bottom. The 
log takes in all of the assigned broadcast 
frequencies in the United States, together 
with a few of the channels which are used 
by Canadian stations and on which 
channels the United States has not 
placed transmitters out of courtesy to the 
Canadian government; for after all, we 
do not own all of the air on the North 
American continent. 

In concluding the description of the 
February model, We believe simplification 
has been carried about as far as it can be 
with the types of apparatus generally 
available. The use of more than four 
stages of tuned r.£. is possible if one is 
willing to go to the expense of additional 
multi-capacities and to shield between 
stages thoroughly so as to get the greatest 
possible gain per stage. However it is 
felt such work is at present a little too 
expensive for the average set builder, 
although there are many to whom money 
is nO object and Who would build a 
fifteen tube set were it not for the fact 
they would have to build a new bungalow 
in which it could be properly housed. 
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No Great Discoveries in 1925 But 
Steady Progress Shown in Radio 

Tubes, Circuits, Condensers 
and Allied Apparatus in Review 

WHILE no startling disclosures of a 
radio nature were made by m a nu

- facturers and experime nters dur
ing the twelye months ending on Dece m
ber 31, neyertheless there have been a 
great number of cha nges in the industry 
which ha\"e all redounded to the benefi t 
of the exp erimenter and the purchaser of 
t he factory built appa ratus. 

In the tube indu stry alone ,,-jth the 
expiration of the three element patents 
coyering the u se of a grid inside an 
e vacua ted "essel, a host of manufac turers 
o f radio tubes sprang up over nigh t , some 
good and some ba d. The prices which 
had been charged for tubes Were cut 

I considera?ly and a lively st rug gle star ted 
for what IS proba bly one of t he grea t est 
it ems in the ga me-the r eplacemen t o f 
tubes. Those who could not stand the 
strenuous . p ace dropped out, leaving a 
large Dum{ler of tube m a kers, including 
the origina l ones, in the business a n d 
deliyering a uniform.Iy good product at a 
lower cost to the pu b lic th a n had b c::;e n 
experienced before .. It is diffic ult to see 
j ust what changes a re to be expected in 
1926 although. we do not h a ye a ny doubts 
a s to const a nt improvements in the 
structure and ·cost of tubes b eing m a de. 

Resistance coupled amplificat io n , used 
by the Nayy during the war , and d abbled 
in by the older experime nters a t the close 
of hostilities, ha s t a ken a st ronge r grip 
on the fancy of the fa n. A great dea l of 
progress c a n be observed in the m a nu
facture of resistances whose v a lue of 
resistance can be relied upon. This fact 
in itself is a considerable advance oyer 
t he old g ra phite ro ds, p encil m a r ks a nd 
other dubious expedien t s to whic h the 
average e xperimenter r esorted earlier in 
the days of a budding industry . Toda y 
t here are a number of firms turning o ut 
resistance coup led units and resistance 
coupled amplifiers which can be depended 
up?n for excellent results. 

Audio Amplification 

T~o~N;I~~w~~~~em:~~:~~~~~:~;a:~ 
resistance coupling to interfere with their 
business. On the contra ry they have 
made improvements in their own product 
so overall efficiency has been raised and 
greater possibilities found for the fa ithful 
reproduction of the wide band of fre
quencies made use of in broadcasting 
music and speech. Using advanced types 

By F. A. HILL 

of core materia l a nd increasing the number 
of turns, together with m ore accurate 
tube impedance matching has resulted in 
muc h better quality ensuing from the 
tra nsformer coupled audio stages. 

In p hase w it h the deye lopments made 
on the t ubes and t ransformers, sound 
r eproduction methods have been given a 
caref ul search and better IOll.d speakers 
may be obtained than at a ny other time 
in t he history of the sc ie nce. 

The use of fi xed resistances for the 
fila ment circuit of the radio 'and audio 
frequency stages has increased to a great 
extent. The use of the tuned r ad io 
frequency circuit has made possible the 
practical el imination of the variable 
rheostat, thus abol ishing one of the 
controls which "'ith the Use of soft tubes 
had been necessary. The soft tubes 
t hemseh'es are not being used as much as 
he retofore except i n t he regenerati\'e sets 
a n d their number is fast being reduced. 

Further steps in the elimination of the 
resistances, fixed or otherwise, in the 
fi lamen t circuits is be ing made with the 
presentat io n by one manufacturer of 
t ubes t o float on the 6 yolt storage 
battery, the filament being made so its 
res is tance is s ufficient to permit the tube 
t o id le o n the s torage battery \l:ithout any 
extern q, I r esist ances. \Vhile this practice 
is no t general a s yet, n evertheless it is not 
ha rd to visualize a t ime when each tube 
will be its own rheostat. 

SOCKETS h aye un dergo ne an e\'olu
tionaryexp erience too. Fo r years past 

the bay onet t ype of tu be base with the 
Navy s tandard socket has been in use. 
Coincident with the issue by dIe biggest 
tube maker in this count r y of a tube 
with long prongs, socket m a nufacturers 
began producing the neW universa l sockets 
to take the UX and ex p ro ngs. All of 
the L~V typ e b a ses s t ill have to use t he 
standa rd socket because their prongs are 
not long enough to m a ke good contact in 
the new uni,-ersa l sockets. In this con
nection we believe there is room for 
improvement on universal sockets, so the 
grip will be much tighter than at present. 
The universal socket idea has pc"rmitted 
decreasing the overall size of the socket 
so it new occupies less ·space than before. 

I n the condesner line there has been a n 
a greeable advance in the use of the 
multiple stators which ~..-ill permit the 
simultaneous tuning of one, two and th ree 
stages of ranio freque ncy amplificat ion by 
means of a single dial. Some of the 
manufacturers h ave used trimmers on 
the ir tandem condenser ,vbile others have 
not belieyed this feature advisable. The 
radio experimenter can find any n umber 
of good condensers on the market nov: 
which \\"111 give him either double or 
triple tuning possibilities with but It 

single dia l. In using the home made 
inductances it has been found almost im
peratiYe that trimmers or some means of 
balancing the capacity of the various 
stators be utilized, since the home builder 
is not in position to construct his in
ducta nces with great accuracy, certainly' 
not ,\'ith sufficient exactness to permit all 
coils to have the identica l natural period of 
inductan ce. ]n buying the manufactured 
inductances of the higher quality type 
there is little need for compensating 
capacities unless the builder is so unwise 
as to run his grid and filament leads at 
great and varying lengths. 

SLC Yersus SLF 

THE battle uetween the straight line 
capacity and the straight line fre

quency, commonly abbre\'iated SLC and 
SLF, goes merrily onward, to the accom
paniment of many pages of techniCal 
descriptions in which each indiddual 
maker "\"iews through rosy spectacles his 
own product and reverses the opera 
glasses when observing his competitor. 
Some of the first condensers made by the 
inventor of the a udion had the SLF 
characteristic at a time when thei r use 
was not required because there Were not 
enough broadcasting stations in the 
country to e\'en fi ll the lower e nd of a dia l. 
T oday we see eccentric plat es, eit her 
?~ato r o r r otor, devices for t urning the 
c ondense r slower a t t he m ini mu m capacity 
a nd faster at t he m .'lximum capacity , a nd 
all kinds of m ea ns of m aking a co nde nser 
do more than any human co uld expec t it 
to perform" The SLF idea is to allow a 
large mo"\"em ent of t he shaft a t the lower 
end o f the broadcast s pect r um wit h a 
sma ll capacity cha nge so the m a ny shor t 
waYe sta tions on the lower band will follow 
in orderly process their ten kilocycle sep
aration maintained by the government. 

Vernier dia ls a re coming thi.: k and fast 
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and with good reason. Tuned r.f. circuits 
require a great deal more aceu racy in 
tuning than with the older regenerative 
form of reception. Then too the logging of 
a set requires that a great many hairs 
shall be split in tuning and it is necessary 
to have each of these fine lines shown 
clearly. \Vith the ordinary hand move
ment of the dial such a step is very 
tedious and not at all certain. Expen
menters have welcomed the vernier dial, 
regardless of its ratio, as furter simplifica
tion of the ir tuning problems. 

Power Tubes 

IN KEEPING with the advances made 
in the improvement of tonal quality in 

t ransformers, resistors and other means of 
transformation, the Use of the power tubes 
for the last ·stage of receivers has solyed 
a difficulty that for many spelled distor~ 
tion. In nearly all cases previously the 
last tube in a set could not possibly handle 
t he volume delivered to it by its neigh bor. 
As a result We had the blasting and over
loading of the last tube. The use of a C 
battery helped some to stra ighten out this 
tangle , but it remained for the power 
t ube to accomplish the result to a nicety 
and still not in volve a great deal of 
apparatus. Before when the last stage 
could not handle the load one merely 
push-pulled th e last two tubes at a con
siderable expense and secured good results 
or else he paralled the last tWo tubes 
using two of the quarter ampere type. 
Now with good power tubes available on 
t he market, which incidentally do not 
t ake anywhere near the filament load the 
older power t ubes did , one can sa fely 
arrange his last st age so it \vill reproduce 
with fidelity the volume a nd qua lity 
which is delive red t o it. 

In the circuit di vision of t he industry 
we still have the regenera ti\·e , regardless 
of the method by which the regen erative 
characteristic is accomplished. Patents 
on the r egencrat iYe feature still have a 
few years to run a nd \dthout a doubt this 
receiver which is a n excellent one wh en 
built and ha ndled properly, will still be 
with us for a good many y ears. 

The super-h et erody ne sti ll has a num
ber of years to run on its patent and is 
yet the king of receivers if its OWner cares 
t o have a large number of g ra tuitous 
harmonics of broadcasting sta tions on his 
dials. \Vith the s implification of tuning 
r .f. stages public atte nt ion is turning a way 
from the super a nd confining itself to the 
latter type of receiver. 

TIl E tuned r.f. patents were part of a 
number seized by t he go\·e rnment 

d uring t he war a nd t lll ned over to the 
a lien proper ty custodian, who in turn 
handed them t o t he Navy depar t ment for 
its use. The Navy departm_ent now has a 
cross-licensing a rra ngement with a num
ber of American firIns who ma y make the 
tuned rJ. sets if they in turn allo\v the 
Na vy to u se certain of their patents. This 
has resulted in a large n umber of manu
facturers making the tuned r.f. sets and 
selling great quantities of these receivers 
tothe public. 

Prof. Hazeltine still has control of the 
fixed neutralization principle \vhich bears 
his name 'and which is embodied in all of 

the neutrodyne sets which ha ye been sold 
in the past t\VO and three years. \Vhat 
affect the single and two dial sets are 
having on the three dial type is more or 
less to be expected, and the use of _ a 
variable means of controlling the tendency 
of a set to oscillate \vill probably have 
further effect on the use of the Hazeltine 
patent. 

In the tuned rJ. group the variable 
means of controlling undesired oscilla
tions, embodying a capacity in series with 
a variable resistor covered in patents 
granted to a prominent Middle \Vest 
manufacturer, seems to stand out at the 
end of 1925 as a step in the right 'direction. 
The use of a plate resistor for controlling 
oscillations is an expedient no N used ''lith 
success by a large number of set makers. 
Another means is the use of a variable 
high resistance across the grid circuit of 
the second rJ. tube. A host of other 
oscillation preventers are also in use, each 
manufacturer picking the type \vhich 
seems best adapted to his product. 

Relfexing tubes does not grip the public 
fancy with anywhere near the power it 
formerly exerted, principally because the 
need for reflexing on account of the high 
cost of tubes has passed. Another thing 
which has contributed to the waning 
popularity of the reflex is the fact no t\\'o 
radio fans have secured identical results 
with it, and it has been the bane of 
existence of countless t echnical depart
ments in radio magazines and ne\vspapers. 

Considerable work has been done On 
the balanced capacity circuit, sometimes 
called the capacity bridge, and if prop
erly designed the circuit has been a very 
stable one .. One or two forms of the 
bridge may be seen in some of the re
ceivers now on the mnrket. 

Shielding of Receivers 

SHIELDI NG of r eceh ·ers, which origin
ated before and during the wa r, is 

coming more into favor, especially ,with 
the thousands a nd thousands of residents 
under the shadow of countless high power 
t ra nsmi t ters. The use of the restricted 
field coils, on the toroid principle. has 
permit ted greater effect iveness in shield
ing without an undue loss due to the 
proximity of the coils to th e shield. In 
t he case of the'solenoid type of inductance 
the spraying effect could easily include 
the shield ing with a resultant increase in 
the r J. r esist a nce of the coils. \ Vith the 
restricted field this effect was not so 
pronounced. 

In all the history of the lowly crystal, 
it seems to r emain the same. Appar:ently 
no new rectifying material has been 
unearthed a lthough the sy nthetic m anu
fa cture of cryst a ls has been an accom
plished fact for some time. And the 
cryst al is a lwa ys the starting point of 
many a radio fan's existence. 

Some steps in the development of B 
battery elimina tors, generally called 
power supply devices, have been taken 
and we find the filament-less 'rectifying 
tube which in a well constructed elimina
tor will rectify both sides of the cycle and 
by proper chokes and condensers allow 
the output to be very smooth d.c. su.itable 
for even the plate of the d~ector tube H 
the ' loud speaker is used. Variable 
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resistors in the circuit permit variation of 
the> plate potential, although in some 
power, supply devices the voltage steps 
are permanent and fixed. The principle 
beauty of the power supply device aside 
from the fact it delivers its output from 
the light socket, is the fact that plenty of 
space current is available and without a 
depreciation in voltage. 

Plenty of Dry Cells 

REGARDLESS of the power supply 
devices the man ufacturers of dry 

cells still have a remarkable field and 
tremendous sales. They do not feel any 
apprehension over the B eliminators since 
there will always be a widespread demand 
for the dry cell on account of its porta
bility. 

In insulating material for panels there 
has been little change, practically all of 
the present makers having made their 
panels sil1Ce about 1915 or 1916. The use 
of metal panels is increasing although not 
to a great enough extent to make an 
impression on the insulated panel makers. 
The metal panel and its metal cabinet 
involves quite a bit of labor and cost and 
is only used as a last resort when all other 
means of preventing outside interference 
have been exhausted. . 

Binding posts are not quite so much in 
eyidence as during the past twelve 
months. The use of a cabled set of wires 
running to a head on the baseboard, or 
individually to the units and then cabled, 
has simplified connections and allows 
easier connections with less labor on the 
baseboards. \Vhile originally manu
facturers only made use of these devices 
there is now an insistent demand on the 
part of the individual set builde'rs and 
each experimenter tries to make, his 
ha ndiwork look as nearly like the factory 
model as it is possible to build it. 

IN THE tra nsmission field a great deal 
of work has been done on determining 

the proper type of radiators to use'so as 
to secure greatest distance of transmission 
with the minimum of power. In this work 
the short Waves have been pretty well 
investigated by the General Electric, 
\Vestinghouse, Radio Corporation and the 
Navy department as well as the Army. 
In this connection Dr. Alexanderson's 
article on page 13 of this issue is especially 
interesting since it reviews the research 
work done by the larger transmission 
companies, a ll of which will have its effect 
upon better transmission which in turn 
will mean better reception. 

What of the Year 1926? 

A radio man \vould be taking entirely 
too much of the prophetic properties 
generally attributed to an oracle if he 
were to make any predictions for the 
future. The field of radio in the future is 
somewhat akin to the weather to be 
expected in 1926. \Ve know we will have. 
a great deal of· weather; some good and 
some bad; but , no one can lay his finger 
down on the calendar and specify what 
the humidity on a certain day will be, 
nor whether there will be precipitation., , 
So as to what.the future holds we must 
relinquish our pen to others who do not 
hesitate to tackle such a formidable task. ' 
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M~~IC~~e~afclE~~t~~ 
laboratory t o study the wave 

motiOn in the horizonta1 and vertical 
planes shows if a wave is started in 
a plane 45 degreet:i between the two 
it asSUIlles the shape of a cork
screw, which is exactly in accord
ance with theory. according to Mr. 
Alexanderson. The twisting is due I 

t o the different ve10cities in the two 
planes of polarization. 

The model consists of twenty-two 
weights, arranged in a row and 
connected together by rubber 
b ands. Each weight is suspended 
from a yoke and an equal weight 
is hung from the other side as a i 
counter balance but shielded from 
v iew to avoid confusion in observing 
the wave motion. 

Science \'(Iatches New 
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Wave P ropagation Technique 
R AD IO de .... el opme~t h as du ring the 

last yea r en t ered in to a new phase. 
Until recently most efforts were devoted 
t o apparatus in the sending and t he re
ceiving ends. In this respect, the radio 
t echnique has alrea d y reached a high 
degree of perfection. T he m ilestones in 
this development have been t he introduc
t ion of continuous wave t ransmission and 
reception, a nd of radio telephony for 
broadcasting. 

Thus a la rge in dust ry has grown up 
making practical use of wave propagarion 
through space, a phenomenon o f natu re 
which was very little understood. About 
t wo years ago, the Ra dio Corporation and 
a ssociated compa nies decided to make a 
determined effort to shed new knowledge 
on this subj ect upon which t he further 
growth of radio depends. 

One of the first results of t hi s effort to 
explore the phenomena of wa"\'e propaga
tion led to the discover y of horizonta lly 
polarized radia tion. Since these dis
coveries were first announced t he subject 
of wave polarization has been brought 
into the limelight' and is receiving much 
attention from radio invest igators, ama
teurs as well as professionals . A wave of 
optimism has swept over the ra dio 
fraternity and brings forth new' reports 
of success in the struggle against the old 
enetnies of radio--static and fading. 

High degree of perfec
tion in apparatus; 
radiation now subject 

of research 

ByE. F. W. 
ALEXANDERSON* 

STl!DY of wave propagation m:er large 
dIstances requires a comprehensive 

organized effort. To this end the General 
E lect ric Company undertook to do the 
technical pioneer work in devising new 
forms of radiators and receivers, whereas, 
t he Radio Corporation under took to 
judge t he p ractical value of this new 
development by making use of it in · its 
communication system. It has become a 
t radition a mong radio communication 
engineers to accept t he judgment of 
t raffic opera t ors as fi na l in valuation of 
t he quality of a radio circuit . The reason 
for this is facts in regard to radio com
munication are not si mple measurable 
phenomena such as we are accustomed 
to in most othtW' engineering arts but are 
statistical averages. The traffic operator 

measures ho"\\' many words per hour and, 
per day he can transmit over a radio 
circuit with a required degree of reliabil 
ity, and the statistical results so obtained ' 
are as definite and reliable as the mortali ty 
figures of an insurance company, whereas; 
the radio engineer when he is calIed upon 
to cure a bad case of static or fad ing is in 
about the sa me position as a doctor in 
relation to his patient. This makes his ' 
profession all the more fascinating and 
the science dealing with the diseases of 
radio is making rapid strides. 

One of the important steps in explora
tion of short waves was taken when the 
Radio Corporation installed in a tem
porary manner six short wave trans
mitters in its commercial long wave 
stations to be used as supplements to the 
regular sen.-ice. T hese transmit ters were, 
to begin wit h , operated in the ne ig hbor
hood of 100 meters. Simila r transmit ters 
were installed by t he assoc iated European 
companies. The fi rst impression from 
t his neW serv ice was t he short Wave 
t ra nsmitters gave remarka bly good com
munica tion a t certain ti mes d uring the 
hours of darkness, whereas, in da y time, 
t he serv ice was t otally unreliable if any 
signa ls could be hear d at a ll. Some of 
these transmitters were kept in regular 
service whereas others were modified in 
order to explore possibilities of improved 
results. Thus it was found when the wave 
length was below 50 meters the night 
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signals became weaker but on the other 
hand, service could be given during 
daylight hours. Tests with still greater 
reduction of wave lengths of a range 
between 15 and 30 meters proved it was 
often impossible to give good service 
across the Atlantic Ocean at mid-day in 
the .summer. The stations which -are 
giving the best all around service at the 
present time operate at a \\'ave length of 
a bout 40 meters. 

So fa \"orable have these results been 
the Radio Corporation is now installing a 
chain of short wave stations to cover the 
Pacific Ocean supplementing the two 
long wave transmitters in the Hawaiian 
Islands. This new· chain of station:s will 
include the Philippine Islands. The 
conditions for wave propagation over the 
Pacific Ocean are notably different from 
those on the Atlantic Ocean and as a 
whole, easier. It is, therefore, confidently 
expected a good short wave sen'ice will 
be established over the Pacific. The 
findings on the Atlantic circuit in regard 
to wave length will not necessarily apply 
to the Pacific Ocean and the stations will 
be built in such a way that the best 
operating conditions ca n be determined 
experimentally. It is, howeyer, possible 
to make a reasonable forecast of ex
pectations based upon the extensive 
experimental data which is already on 
hand and which is rapidly accu mulating. 

New Antenna Systems 

EXPER!MENTAL stations built by 
the Ge;neral Electr~c : Company in 

Schenectady for the purpose of exploring 
these possibilities are now capable of 
o perating with se\'en tra nsmitters si mul 
taneously \\'ith different waye lengths and 
different types of radiators, a nd observa
tions from these transmission tests are 
being made a ll OYer the world. The 
object of these tests is partly to explore 
the propagation characteristics of different 
wave lengths and partiy to make final 
tests of comparison between various types 
of radiators. Three types of radiators are 
used in these comparisons but t hese are 
the r esult of a sifting process conducted 
on a smaller scale in which a great many 
other a ntenna systems have been explored 
and at least temporaril y disca rded. The 
radiators ,which are now being compared 
a re: 

The straight '%!ertical antemta osciltatillg 
at a harmonic frequency. 

The horizontal alltellna with an ot'er-all 
dimension of one-half wat'e fed in the middle 
through a transmission line. 

The series tuned horizol1talloop. 

All these three radiators have one 
feat ure in common. Radiation is pro~ · 
jected at a high angle upwards. They 
may therefore a ll be classified as high 
angle radiators. It has been found only 
t he high angle radiation is useful in 
reach ing great distances. The high a ngle 
radiator has therefore t he double ad~ 
ya ntage of economy of energ y a nd the 
absence of objectionable signal strength 
in the neighborhood of the station. 

The first type of a ntenna radiates a 
vertically polarized wave of t he same 
genera l character as the waves t hat have 
been used heretofore in lon g ~nd inter. 
mediate waye stations . It differs from 

old type of radiation only by being a pure 
high angle radiator whereas the old type 
of stations ' radiated a ground wave as 
well as a high angle wave. 

The second type of antenna, the half 
wave doublet, is an intermediate form. 
At right angles to ifs length direction, it 
radiates a horizontally polarized wave, 
and in its length direction it radiates a 
high angle vertical1y polarized wave. 
Thus in its length direction it has a 
radiation of the same character as that 
emitted from the vertical high angle 
radiator, whereas, in ' the broadside 
directions, it emits a wave of different 
type. 

The third antenna system, the hori
zontal seri~s tuned loop, emits a hori
zontally polarized radiation in al1 direc
tions. 

For the analysis of the characteristics 
of high angle radiation , \\re are particularly 

Mr. Alexanderson's article shows research 
cannot always be centered upon one prob
lem. The question must be attacked from 
a variety of angles. The receiver and the 
transmitter has had close study on the part 
of the amateur and professional, but propa
gation of the wave was not made the sub
ject of inquiry and experiment until com
paratively recently. 

In the pioneer days of wireless telegraphy 
Mr. Alexanderson was concerned with the 
extremely long: waves, on the order of 5000 
to 20,000 meters, for the arc an,d alternator 
transmitterS. The advent of the vacuum 
tube as a creator of an oscillatory cutTent 
at a trifling cost compared to the huge in
vestments on long wave :apparatus. soon 
caused the big radio interests to give careful 
thought to ahort waves and tube trans
mitters. There is still a great d eal of work 
to be done, but progress is constantly being 
reported. 

-The Editor'. 

indebted to Commander A. Hoyt Taylor 
of the Navy Department, who has made 
extensive tests and furnished vt;tluable 
data on the so-ca lled "skip" dista nce of 
t he wave. He has found the distance 
skipped b y t he waYe, which means the 
length of the trajectory required for the 
high angle radia tion to come down again 
to earth, depends, upon the wave length, 
da y anq. night condi t ions, and summer 
a nd win ter conditions, the general rule 
being that the shorter the wave, the 
greater is t he skip distance. 

J\!leasure Wave Propagation 

CHARACTERISTI.CS of the hori
zonta ll y polarized waves have been 

explored in the neighborhood of the 
station in Sc henectady up to a bO,ut t en 
miles and a lso by measurements in the 
various stations of the Radio Corporation. 
For" measurement s of wave polarization 
a~ long distance we are indebted to Mr. 
Greenlea f Whitt ier Pickard who during 
last summer and fa ll made systematic 
tests of the radiation from Schenectady 
as well as generally explored the conditions 
o f wave pularization. His findings have 
been presented to the Institute of Radio 
Engineers and it may be sufficient to 
mention he has shown in the short wave 
range the horizontal component of 
polarization is usually twice as strong and 
sometimes ten times as strong as the 
vertica l wave. He has a lso s hown f~ di-" g 
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conditions are different in the horizontal 
and the vertical plane. 

Mr. Pickard has also shown the wave 
does not maintain its original plane of 
polarization because the reception appears 
to be of the same nature regardless of 
whether the wave is radiated with a 
horizontal or a vertical polarization. 
These ,findings are in agreement with the 
original obs~rvation which led us to study 
horizontal polarization when it was found 
a horizontally polarized wave from 
Schenectady was received with greater in
tensity on Long Island than the ordinarily 
vertically polarized wave although in 
both cases a vertical receiving antenna 
was used. 

Phenomena of Wave Polarization 

EXPLORATIONS of wave polarization 
in the neighborhood of the station 

ha\-e brought out many peculiarities 
which have not yet been fully explained, 
So for example, it is found at a distance 
of about ten miles from the horizontal 
loop radiator, the wave comes down with 
an almost vertical direction of propaga
tion. For those who believe in a reflecting 
Kenelly-Hea,'iside layer, this would 
appear to be good evidence because it 
might be assumed th~ wave has bf:en 
radiated straight up from the station and 
is reflected directly downwards. A loop 
receiYcr under those conditions gave no 
orienta tion of the station whatever, 
because the signals came in apparently 
eq1,lally strong from all directions when 
th~ ' loop was rotated aro':llld its vertical 
axis. This would indkate the wave 
besides being vertically propagated was 
circularly polarized. 

Similar observations at a point only a 
few wave lengths distant from a hori
zontally radiating loop show the wave 
comes down nearly vertically but yet 
with a definite slant towards the station. 
Tests with a loop receiver gave in this 
case a distinct orientation but the 
station appeared to be located at right 
angles from the direction where it really 
was. 

One of the loop radiators used in these 
tests is round, 'another is about one~sixth 
wave length wide and two wave lengths 
long. These horizontal loop radiators 
a lso differ from the ordinary types of 
antenna by radiating 'on the magnetic 
component of the wave. An ordinary 
long wave antenna creates an electrostatic 
field a round the sta tion whereas thc 
magnetic counterpart of the magryetic 
energy is confined to a tuning coil. Iri 
t he series tuned loop radiator this process 
is reversed. A magnetic field is created 
a round the antenna, whereas, the elec~ 
trostatic counterpart of the oscillations is 
confined to artificial condensers inserted 
a t regular intervals in series with the 
a ntenna conductor. One advantage of 
confining the electrostatic field to artificial 
condensers has been found to be the fact 
the antenna is much less subject to 
fluctuation s in its natural period due to 
swaying ,of. the ,wires in the wind. The 
radiation prod\,ced by these loops ,has <l 

pure horizontal polarization. The_oblong 
loop proje~ts its principal radiation 45 
d egrees , upwards broadside to its own 
le'ngth rlirection. Reception tests ' hi,,€! 

. (Turn to page 48) 
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The author is 
shown making 
voltage t ests on 
two kinds of 
wet b a tteries, 
the sulphuric 
acid and the 
alkaline type. 

ENTER 
Storage Batteries 

DAILY LIFE OF MILLIONS 
Chemical 
Wet and 
duce the 

Processes in Both 
Dry Cells Pro
Electric Current 

T HE word Hbattery" immediately 
suggests a variety of meanings. 
Some will think of a group of guns: 

others of the pitcher and catcher on a 
basebaI1 teamj while those more electri
cally inclined will picture in their minds 
some form of dry battery or storage 
battery. The word battery implies a 
group acting as a unit whether the group 
be of guns, or ball players, or cells to 
furnish an electric current. 

Each electric celt in its simplest form 
consists of two unlike materials, which we 
call the electrodes, immersed in a solu
tion caned the electrolyte. The elec
t rodes may be two different metals, or a 
metal and carbon, or a metal and an 
oxide of a metal. Even dry cells have 
an electrolyte for in spite of the name 
it is quite essential they be sufficiently 
moist inside. -

Chemical processes in both dry ceIls 
and storage cells produce the electric ' 
current. The chemical changes which 
occur in storage batteries are said to be 
reversible, because a discharged battery 
may be restored to its original condition 
by a charging current of electricity and 
the same materials are used over and 
over again. Storage batteries are some
times called secondary batteries to dis
tinguish them from the class of primary 

By DR. GEORGE W. VINAL 

batteries, including dry batteries and 
other forms, which cannot be restored 
to their origina l condition by a charging 
current after they have been discharged. 
Primary batteries and storage batteries 
each have a field of useful ness. In this 
article, storage batteries will engage our 
attention. 

Great Var iety of Uses 

W ITHI N the past ten years , storage 
batteries have entered into the daily 

life of milIions of people. Small batteries 
for a great variety of purposes have 
been developed. They furnish the power 
to crank our motor cars, and they have 
brought the blessings of electric light to 
isolated farm houses. Many of you are 
doubtless using storage batteries at the 
present moment to operate your radio 
receiving sets. There are other uses for 
storage batteries, less familiar perhaps, 
but none the less important. Industrial 
trucks and tractors equipped with storage 
batteries are playing an important part 
in handling economically the commodi
ties within our factories, mines and 
warehouses. Storage batteries find ex
acting use in telephone.central stations. 

The railroads employ storage batteries 
to light t he Pullman cars and coaches. 
while still other storage batteries at 
intervals along the track, are passed by 
unnoticed as they operate the signals and 
interlocking switch mechanisms. con
tributing to the speed and safety of the 
traveler. Submarines pass beneath the 
waves, driven by the storage batteries 
that form an essential part of their 
equipment. And lastly there a re t he 
huge cells of the "Stand by" batteries 
in the power stations of congest ed dis
tricts whose only function is to stand and 
wait. They wait for emergencies that 
seldom come when t hey must pour their 
enormous store of energy into t he dis
tributing lines. There is something un
canny in the stillness of a room filled 
with t hese great cells, and one receives 
t he impression that here as elsewhere 
power and quietness go hand in hand. 

Between the tiny storage cell in the 
plate circuit of your radio set, furnish
ing at the most a small fraction of an 
ampere. and t he cens of the biggest 
standby battery which may be called 
upon for 40,000 amperes, there is a 
wide variety of sizes and kinds of ·storage 
batteries having characteristics adapted 
to the service that they render. 

The storage battery industry may be 
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said to have begun with the pioneer 
experiments of a Frenchman named 
Plante about 65 years ago. Progress 
was slow during the early days. It is 
recorded two years' time was then re
quired for the formation of tIle best 
batteries, although others said to be 
inferior in performance were completed 
in three months! Ho".; many of us ".;auld 
be using batteries to crank our automo
biles today if it took three months now 
to make a battery? 

Pasting Process 

T\VENTY years after Plante's experi w 

ments, the pasting process for making 
th e plates was di scovered. The names of 
Brush, an American, and Faure, a 
F renchman, are linked with this discovery 
w hich simplified and cheapened the cost 
of making storage batteries. About this 
time also dy namo-electric machines be
came available for charging the batteries 
which had formerly been charged by 
t he current from primary batteries. De
velopments s ince that time ha y e h een 
ra pid. 

Another type of storage hattery haying 

by press ing into the openings a material , 
having the consistency of mortar, which 
is prepared by mixing oxides of lead 
with some such solution as dilute sul
phuric acid. Very often inquiries about 
the preparation of this paste are received, 
but no general formula can be given, 
because the method of preparing the 
paste must be adapted to the physical 
a nd chemical characteristics of the 
oxides and these vary considerably. 
After the paste has been applied to the 
grids, it sets like a cement and the plates 
are then ready to be formed. The for
mation process is carried out in tanks of 
dilute sulphuric acid through which an 
electric current passes. One set of 
plates is electrolytically oxidized to 
lead peroxide, while the other set is re
duced to metallic lead in a spongy or 
porou s sta te. This process of manu-
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types of storage batteries of commercia l 

The writer of this illuminating 
article is author of a treatise 
"Batteries>! in addition to being the 
battery expert at the Bureau of 
Standards at Washington. 

His story will appeal to many 
fans on account of its clear treat
ment of a subject which has been 
seldom discussed except perhaps 
in the list of instructions accom
panying storage batteries, and 
then only in a brief manner. 

g~~~~\~~~~1~!§~~~~.f'J~:~~~ ~~~ ,"""!:,,,,!,""'.! 

importa n ce at the present time which 
may be deslgnated as the lead-acid 
batteries, and the nickel-iron or al ka line in!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!m 
batteries. This brief talk relates pri
marily to the former type of battery. 

The production of storage batteries 
re flect s our modern tendency to do 
t hings electrically. Proriul't ion figures 
are sometimes expressed as the aggre
gate ,veight of the batteries. On t his 
basis the output of factories in t he 
Cnited States for 1909 was doubled in 
1914 and this in turn was trebled in 
191 9. "'e can imagine st ill greate r 
things for 1925. The increasin g use of 
the automobile, the telephone, the radio 
and the farm lighting plants have been 
la rge factors in the growth of t his indus
try. 

The storage battery is often regard as 
a box of mystery, so it is worth while to 
spend a few minutes to look inside. The 
battery ·usually consists of several cells 
exactly alike, connected together, so it 
,,·ill be sufficient to examine one of 
them. \Yithin the container of the cell 
are two groups of plates, each with a 
terminal that projects through the coyer 
a nd to which the wires or connectors of 
t he outside circuit are attached. One 
group of plates is dark brown. These 
are the positive plates and the brown 
material is lead peroxide. The other 
group of plates is grey. These are 
the negative pla tes consisting of lead in 
a r:.pongy condition. 

Plate 1\"lateria l 

C.LOSER examination of the plates 
shows that the brown material of 

the positive plates and the grey material 
of the negatiye plates, which we sha ll 
refe r to as the active materials are 
supported by a frame work, called the 
grid. This is a cast ing of lead with which 
a small percentage of antimony h as 
bren alloyeu. The ~rids a re I'pasted" 

f2ct ure sounds reasonably simple , hut 
there is more to t he story. The art of 
the successful batterv manufacturer is 
based on .knowlerlge -founded upon his 
expe rience, on his technical control of 
materials and processes, and on the 
deve lopments of scientific research. 

\Vhen the p lates are assembled they 
are interleaved so the posi th·e and 
negatiye p lates a lte rnate. Separators 
are placed between the plates. These 
prevent the plates of opposing polarity 
from heing in metallic contact, while 
freely permitting the e lectric curre nt 
to flow "through the solution. 

The separators are thin sheets of W001 

or they may be rubber in some cases. 
Threaded rubbe r separato rs are thin 
sheets of rubber through which pass 
seyeral hundred thousand threads like 
tiny wicks. 

How It Is Done 

T HE R E is more of the porous act ive 
material in the plates of each cell 

than we can make use of. Only a por
tion of it, 20 to 40 per cen t, takes. pa r t in 
the c harge and discharge process. Vl"he n 
the cell discharges, the sulph uric acid of 
the elect rolyte combines with the active 
materia l o f- the plates forming lead s ul 
ph ate. This is a necessa ry part. of t. he 
process and does not h arm the cell. The 
lead sulphate is finely crystalline and 
q ui te invisible to the naked eye. As the 
discha rge progresses, this lead sulphate 
gradua lly fills the pores and covers the 
active material making a barrier bet".;een 
t he plate and the electrolyte, which, be
cause of the loss of sulphate, becomes 
weaker. \Ve not ice the specific gravity 
of the solution goes down. For these and 
other reasons the discharge has to stop 
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before all the active material has been 
used. ·When the battery is recharged 
this lead sulphate is easily broken down, 
the electrolyte returns to its former 
strength and the active materials of the 
plates are restored to their original 
condition. The formation of lead sul
phate in the guise of sulphation is the 
bogy-man to frighten the radio fan, the 
automobilist and others who use these 
batteries. Like most bogy-men it. is 
not so very dreadful after all. Vlhen 
trouble does occur, it is generally the 
result of neglect to charge the battery or 
the wrongful addition of acid when 
only water should be used to replenish the 
solution. 

Patent Medicines 

WE FIND almost as many patent 
medicines for storage batteries as 

for human beings, but changing the 
solution in a storage battery or the 
addition Cof more acid does not charge it. 
The battery may be spurred on to give a 
little more current because the plates 
retain a surplus of the active materials, 
but this d~es not prove it has been 
charged. Only the electric current trans
forms the products of discharge hack 
into the useful active materials of the 
plates to be used over and over again. 

The purity of the electrolyte is essen
tial to the successful operation of the 
battery. This has long been known, 
b ut only recently has science devised a 
new means for making accurate measure
ments of the effef't of the various im
purities. Now we can measure the effect 
of some impurities present to the extent 
of only a few parts in a million. Exact 
measurements have a real significance -in 
the preparation of specifications for the 
small batteries, and more particularly 
the large batteries. 

Systematic care is generally all that is 
needed to keep a good battery in working 
condition for a reas.onahle length of 
service. (1) It requires charging by a 
direct or rectified current at regular 
intervals. On an automobile the charg
ing is done a utoma tically by a generator 
driven by the e ngine, but radio bat
teries, lighting plant batteries and 
ma ny othe r t ypes require charging by 
o the r means. The bearings on your C<ll" 

ca n sq ueak when they need oil, but your 
battery has no voice to call for charging, 
there fore regularity in a ttention is de
s irable. (2) The solution will diminish in 
t ime, some of the water evaporates from 
it anct more is driven off by electrolysis 
during charging as the gases oxyge n 
a nd hydrogen, which are the components 
of ·wat er. Therefore only water is re
q uired to replenish the solution. Dis
tilled ' \Tater is preferred, clean rain 
'vater or melted ice ma de from distilled 
wate r a re also :'Illitable. Tap water 
varies so much in purity from place to 
place and from one time of the year to 
a nother that no general statement about 
its suitability can be made. (3) Keep the 
battery clean and dry. Acid spilled on 
the termina ls will usually start corro
sion. This may be stopped by cleaning 
them with a cloth dampened with diluted 
ammonia water and then using a little 
vaseline to protect the metal pa rts . 

(Turn to pnge 57) 



RADIO AGEJor February, 1926 The Magazine oj the Hour 17 

Method for 

I Miss 'Grace 
M Hal'len, assistant 

physicist at the 
Radio Labom
t ory of the Bur
eau of Standards 
shown with in
struments she 
used in deve1op_ 
iog new method 

1 ti~n ~?~a~i~d~~: 
quenctes. 

Government Uses New 

Standardizing Frequencies 

f··~~· · , ~,~,,- ' 

...... 
I ' -, : , 

Lissajous Figures Made By 
Two R. F. Circuits Can Be 
Seen on Oscillograph Screen 

, AS THE term Bureau of Standards 
implies, the establishing a nd main-I taining standards of performance 

is one of the chief functions of this 
branch of the federal government. The 
scientific yardstick is applied to the art 
of radio communication no less than 
to other sciences. Recently, the radio 
laboratory of the Bureau of Standards 

I ij developed a new method of standardizing 
~ radio frequencies. And, surprising it 

may be to know that this highly techni-
I cal achievement is credited to two women 

-Grace Hazen and Frieda Kenyon, 

'1. assistant physicists. 
The oscillograph-an instrument used 

in recording and indicating alternating 
current or other electrical oscillations
and cathode rays-employed in generat
ing X rays-were adapted to the service 
of formulating primary standards of 
radio frequency. That is to say, a 

By S. R. WINTERS 

cathode·ray oscillograph, together with a 
wave meter, a tuning fork, and three 
radio generating outfits, Were used in de
termining the absolute va lues of radio 
waves. L. M. Hull, formerly of the Radio 
Laboratory of the Bureau of Standards, 
but now of the General Electric Com
pany, had previously demonstrated the 
principle that two radio-frequency gener
ating circuits could be kept sufficiently 
constant to produce and maintain a 
definite pattern or figure on the screen 
of a cathode-ray oscillograph. 

The wave meter employed was of a 
standard design, consisting of a variable 
air condenser with fixed mica condensers, 
which could be connected in parallel 
with the wave meter, and six interchange-

able inductance coils. A tuning fork , 
operating at a frequency of 1,024.2 
cycles a second, was used. This was 
driyen by a vacuum·tube generating 
equipment in the absence of mechanical 
contact. The radio-generating circuit 
could be adjusted in resonance with 
the tuning fork. A transformer across 
the coil in the plate element of the radio 
circuit acted in the capacity of producing 
a voltage of the frequency of the tuning 
fork in the cathode-ray oscillograph. 
The other plates on the cathode-ray 
tube were connected to a second Vacuum
tube generating outfit. The stream of 
electrons, commonly seen as a bright 
spot. on the screen of the oscillograph, 
,vas deflected in a horizontal direction 
by the voltage on one pair of the plates 
and in a vertical direction by the voltage 
on the other plates. 

(Turn Ihe page) 
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The Lissajous Figures 
WHEN the two voltages are applied 

simultaneously. a blurred rectan
gle appears except when there is a sim
ple ratio between the two, is a scienti fic 
principle which had been previously 
discovered. Then. according to what is 
known in scientific circles as a Lissa
jous figure, this ratio is shown. These 
Lissajous figures also serve in guiding the 
adjustment of the second or low-fre
quency radio generating eq uipment with 
t he known multiples of the frequen cy of 
t he tun ing fork. The '\-ave meter is then 
adj li sted in resonance with the low-fre
quency generating set, the setting of the 
variable condenser being read for this 
known frequency. By this method of 
procedure, the Wave-meter settings 'vere 
determined for frequencies between 3.5 
a nd 20 kilocycles a second. 

The standardization of higher fre
quencies than those just mentioned in
vo lved the use of a third or high-frequen
cy generating equipment. The low
frequency generating set was adjusted in 
the ordin ary way to the desired frequency 
of the tuning fork. Then a switch " 'as 
thrown, breaking the connection between 
the tuning fork and the oscillograph, and 
t he high-frequency voltage was brought 
to the oscillograph on the plates perpen
dicular to the plates having the lo,v
frequency voltage. The high.frequency 
generating equipment was adjusted to a 
known multiple of the low-frequency 
generating set, using the oscil1ograph to 
determine the ratio. Thus the mnge of 
observations was extended from 3.5 to 
400 kilocycles per second. Higher fre
quencies-from 450 to 620 kilocycles-:
Were invaded by means of a circuit con
stit uting a coil of 392 microhenrics in
ductance with the variable air condenser. 
By other modifications of the circuit, 
calibration curves "yere dra wn from 
13.1 to 4,900 kilocycles. 

The range of standardization in this 
manner embraced that of the varia ble 
air condenser in connection with each I 
of the six inductance coils. Howe,,·er, 
the low-frequency range was extended by 
3.5 kilocycles by means of fixed mica 
condensers of 0.001 to 0.015 of a micro
farad, these being connected in parallel 
with the variable condenser. In this 
instance, the calibration cun·e ha d to be 
plotted directly, due to the fact the capa
city of the mica condensers could not be 
disassociated from the frequency. Fre
quencies obtained by direct comparison 
with the tuning-fork generating outfit, 
being a part of the tuning-fork frequency, 
were widely separated with respect to 
percentage. Thus it was necessary to 
take intermediate readings of frequen cies 
in order to plot the calibration curve. 
This was accomplished by stepping down 
(still using the so-called Lissajous figures) 
from the previously caliLrated circuit,
of coil and condenser having a ra nge of 
13.1 to 3.8 kilocycles. Consequently, 
calibration curves were drawn from 3.5 
to 4,900 kilocycles a second. 

The Oscillo!1,raph 
THE cathode-ray oscillograph used 

in this new method of radio-fre
quency standardization is shown in one 
of the photographs. Fifteen thousand 

volts or -more were applied to the-cilthode 
of these tubes. The stream of electrons 
thus caused to flow was confined oy a dia
phragm with a single opening to afford a 
sman bright spot on the fluorescent 
screen. Alternating electric fields from 
the radio generating units were applied at 
right angles to each other, and the 
stream of electrons by means of con
denser plates. As illustrated in one of the 
diagrams, there is shown the oscillo
graph circuit with the supply of currect 
and rectifying device. A 220-volt, 60-
cycle alternating current line, and t wo 
transformers supplied the high voltage 
which was rectified by two kenotron
rectifier tubes. A choke coil was em
ployed in the oscillograph circuit and the 
anode of the tube was grounded through 
a water r esistor of two megohms. 

The fir st cathode-ray tube employed 
",,·as one meter long. I t was evacuated 
to a high degree, mOre than 20,000 volts 
being required to yie ld a bright spot 
o nly one millimeter in d iameter. The 
second cathode-ray tube was 75 cent i-

HE~~aJ~u;~~~u~~ ~~~:~n a~h: 
screen of the oscillograph. Many 
interesting forms can be traced by 
varying the frequencies of the 

oscillators. 

meters long, and was operated at about 
18,000 volts . It required a concentrat
ing coil of 500-ampere turns to curtai l 
the size of the bright spot to one and one
half millimeters in diamter. -The con
denser plates used in deflecting the volt
ages to the tube were copper-foil strips 
1.5 by 9 centimeters in dimensions. 
They were placed directly on the glass 
between the diaphragm and t he bulb. 

The generating outfits used had a 
range from 3A to 5,000 kilocycles. The 
three units we re identical, each employ
ing one 250-watt electron tube. The 
vo ltage for the plate e lement was derived 
from high potential batteries, affording 
a constant current of small va lue. 
From 500 to 700 volts were applied to 
each generating unit from separate 
batteries, thus avoiding reaction. Cur-
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r~nt for the filament element of this 250-
Watt vacuum tube was derived from two 
30-volt, 4-ampere batteries. These were 
operated in paral1el, thus giving a steady 
supply of electric energy. These three 
generating sets were provided with two 
sets of indu-:tance coils and three variable 
condensers, with capacities ranging from 
0.002 to 0.05 of a microfarad on coarse 
adjustments. Fine adjustments were 
obtained by means of variable air con
densers with capacities from 300 to 1 000 
mic:o-microfarads, these condensers b~ing 
eqUipped with slow-motion screws. The 
g~nerating equipment was shielded by 
wire-screen cages, which were grounded. 
The condensers were equipped with long I 

han~Ies, made of in sulating material , 
leadmg through the screened cages. The I 

wire leads were enclosed in grounded 
metal cases, and the batteries were shield
ed. 

Has Novel Features • 

THE wave meter used, although a 
standard design developed by the 

Bureau of Standards, has several novel f 

features. It has a maximum capacity of 
0.00 12 of a microfarad. The resistance is 
practically nothing, owing to the absence 
of solid insulating materia l other than 
three short glass rods. These insulate the 
fixed plates from the moving plates of 
the condenser and also from the case. 
The dielectric is well-nig h exclusively 
made up of ai r . A slow-motion device 
permits of extremely fine adjustments of 
condenser. The four fixed mica con
densers-with capacities of 0.001, 0.002, 
0.004, and 0.008, respectively-may be 
connected in parallel with the variable I 
condenser singly or in other combinations. 
T here are six inductance coils, five of 
which are single-layer coils of hexagonal 
cross section. They are contained on 
frames of laminated phenolic material 
made as open in construction as feasible. 
This, in a manner, gives the coils a ir 
cores. They are wound with silk-covered 
radio-frequency cable, each strand of 
which is continuous. The coi ls have 
inductances of 10, 57, 392, 2,460, and 
5,440 microhenries, respectively. A 
circuit comprising a crystal detector and 
sensitive galvanometer indicates reso
nance. The wave meter is mounted on a 
rubber-tired truck, having ball-bearing , 
swivel wheels. The variable and fixed 
condensers , together with the lead sup- < 

port, are fastened to the top. 
"The cathode-ray oscillograph has been ' 

shown to be a satisfactory and extremely -
p recise means of obtaining frequency 
ratios for establishing values of radio- ' 
frequencies in terms of an audio-fre
quency," concludes the Bureau of Stand
ards in a summary of this !lew method of 
radio-frequency standardization. " The 
primary standard wave meter of the ' 
bureau was standardized in terms of the 
frequency of a tuning fork having a 
frequency of 1,024.2 cycles per second 
by this means. The method as used was 
somewhat elaborate, requiring t he simul
taneous use of three e lectron-t ube gener- r 
ating sets and a cathode-ray tube. The 
limitations in the accuracy attainable 
appear to be entirely in the audio-fre
quency source used as the basis of 
measurement and in the wave meter." 
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!i Radio Plays Part [n Boy Scout Work 

Seventy-five Per Cent 

of Members Have 

Receiving Sets and 

Make Good Use 

of Them 

I x THE many actiyities of bo~' 
scouts, radio plays a ,"ery important 
part. From the ,-ery earliest days of 

the organization, great stress has been 
placed on the importance of radio in the 
scout program. Away back in 1914 when 
radio broadcasting WaS little known, 
thousands of scouts were studying the 
scout handbook and wiring up crystal 
recei\-ing sets and learning the code. 
How \yell they learned it was sho\\"n when 
in the great Waf, the goyernment made 
use of thousands of operators who had 
learned their code in scouting. Official 
figures of the Boy ScOli ts of America 
now show 75 per cent of all scouts haye 
radio receiv ing sets. A very large pro
portion of them are interested in trans
mitting and on these pages are described 
t he sets used by troop 503, Manhattan, 
New York city, in their radio work. 

The aim is to have every scout in 
radio communication with the troop 
headquarters so the communication sys
tem will be entirely independent of the 
telephone, mail or other system and in 
time of emergency will enable the troop 
to mobilize smoothly and efficiently 
and thereafter keep in communication 
with a local headquarters station. The 
C\V transmitting station is of ample 
power to reach every part of the city. 
At least half of the members of the troop 
now have radio sets and these are being 
revamped so they will tune down t o 
1 i6 meters on which the sending stat ion 
operates. A fixed condenser of .001 mfd. 
i n the ground lead and a shortened an
tenna have proved satisfactory in most 
cases. This has also improved broadcast 
reception in some cases as the shorter 
a eri al tunes more sharply and eliminates 
much interference. At a scheduled 
hour, messages are sent out daily for t he 
scouts to practise copying. The speed 
is slow-about 8 words per minute-
SO even the new scouts can pick up the 
signals or at least a few letters and they 
soon improye. At the weekly meetings, 
scouts hand in reports of the messages 
and points are given to the scout copying 
the messages without mistakes. At the 
end of every six months, prizes are 

By LYMAN F. BARRY" 

awan1ell the scoub who ha\-e the mo:;t The connection and operatlOn of the 
points. If any mobilizations or special transmitter is not difficult. The Scout
notices are necessary they are sent out master is operating the station shown 
at this time. Every scout has the tele- in the photograph on this page. A 
phone number of the scout nearest him Standard C\V transformer is used to 
,,-ho hasn 't a set, so that the whole troop . supply 375 ,-olts for the plate of the tubes. 
can soon be put into motion for a special It is planned to replace this with a 200 
hike, meeting or an emergenty. At least or 300 volt storage B battery so the oper
one neighboring troop has installed a tion of the set will not be depen_dent on 
transmitting and recei,-ing set and inter- the Current from the city supply. Three 
communication with this troop is al"o or four husky B batteries may be placed 
worked on a schedule. here instead and will gi,-e good results. 

In addition to the permanent stations In this set a C\' 202 5-watt transmitting 
at the homes of the members, a port- tube was used, but the broadcast Hm 
able station is in use which is very effi- may try his LTV 201 A or any other 6 
cient. Honevcomb coils are used for volt tube ~nd ,yill find this ,-ery effieient 
inductances ~nd all wa\'e lengths from when operated from his -usual storage 
50-S,000 meters Can be covered. 1t is a battery. The 5 watt tube is lit from an 
single tube set operating from self-con ~ 8 yoIt step down transformer. 
tained dry batteries, EYen without an The secondary inductance consists of 
aerial, it will receive broadcast stations 30 turns of .bell wire on a 3 1-2 inch 
for 15-20 miles and for a radius of over cardboard COlI, tapped at the 14th turn 
a mile will pick up sigqals from the troop as shown. Bakelite or a hard rubber 
transmitting set without any aerial at tube might be slightly better. The an
all. The ground connection is attached tenna inductance is IS turns of bell wire 
to a radiator or water pipe and anywhere on a three inch coil placed at the end of 
in a radius of a mile or so, the scout the secondary coil. 
can then be in direct communication To tune, the condensers are turned 
with headquarters. One \VD 12 tube until the flashlight lamp of the waye· 
WaS used. This is a standard regenera- meter glows brightest. After burning 
tive circuit and too much A battery out se,reral lights, it was found the 16 
should not be used or it will howl badly volt Christmas tree bulb with a miniature 
a nd upset the neighboring listeners for base was better. \Yhen the lamp light::; 
many blocks. For portable use in the up brightest when the key is pressed, 
field, it is, however, of proved excellence. it is short circuited with the 2 point 
F or this wor k, a ribbon aerial is stretched switch shown and the current flows 
between t wo trees and , the troop is no directly through the hot wire ammeter 
longer ten miles away from t he city to the ground. After the transmitter is 
but right next door to all the world. oscillatin~ the wave length of the signals 

Broadcast Band 

COIL 100 (100 turns of wire) is suit
able for the broadcast Wave lengths. 

Coil 35 is used for 1·75 meters and coil 
400 will tune in the powerful Nayy 
station NAA at Arlington, Va. on 2650 
meters. From this standard time signals 
and weather forecasts may be obtained 
daily at 12 noon and 10 P . ~I., Eastern 
Standard Time. 

is carefully checked. This is made by 
connecting a flashlight bulb in series 
with a condenser and coil making a waye 
meter. This coil is 3 inches in diameter 
and wound with 17 turns of insulated 
wire, The condenser is an ordinary 
variable of rugged construction and of 
.001 mfd. capacity. The range covered 
is from about 20-500 meterS. Howe"er 
only the band in the middle of the scale 
is yery accurate. This gives greatest 
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accuracy on 100-300 meters, the waves 
most used in the higher amateur wave 
band and the lower broadcast band. 

Checking the Wave 

THE coil is brought near the coil of the 
transmitting set and the condenser 

d ial rotated until the bulb on the wave
meter glows brightly (if it is held t oo 
near it will burn out). \Vhen t he exact 
point is located, the rea ding in degrees 
is noted and by referring t o the ca libra
t ion chart for the waverneter . the exact 
wave length may be det ermined. The 
normal wave length is marked direct ly 
on the dial so it may be easily tuned 
to. 

The real recehing work is done on a 
short wave tuner using a low loss coup
ler . It has proved very efficient a nd 
amateurs in a ll parts of t he cou n t ry ha\"e 
been heard . There is noth ing 1.-ery un
usual about t he circuit. It is a simple 
regenerative circuit with one stage of 
a udio frequency amplification . Great 
ca re was taken to solder a ll connect ions 
securely a nd ma ke all leads as short as 
possible. The coupler p roved excep
tional1y sensi tive to short Wa1.-e amateur 
signa ls . On t he short wave broadcast 
stations, the set also proved very efficient. 
It is difficu lt to tune in KDKA here in 
New York with m y loudspeaker when 
using a neutrodyne on five tubes because 
of the strong local inte rference. How
ever, by tuning to their short wa1.'e {about 
61 meters} on this t wo t ube se t, the · 
signals could be heard throughout t he 
room when connected with the loud
speaker. 

Foreign Low \Va\'e Signals 

THER E are many foreign stations 
operating on these low 'Wa, ·es. How

ever , amateurs a s far away as Alaba ma 
a nd t he m iddle west come poundi ng in 
like locals so t he in terference and critical 
tun ing required makes it difficult to 
pick up foreign stations except in the 
ea rly morning hours. To the broadcast 
fan who has not delve-:l beneath the 
surface, the splendid work being done on 
these low wave lengths is almost a fairy 
ta le when he hears it for the first time. 
Perhaps he has noted from newspaper 
reports that radio communication was 
kept up with Bowdoin and .:\Iac1\I illan 
while the polar ship was in the frozen 
Nor th and that the Rice expedition 
in Brazil kept in touch ,,,·ith the United 
States through radio and even was heard 
in 'Wellington, New Zealand, 8 .500 miles 
away. But all these unusual results were 
secured through using short waves around 
or below 80 meters, And the next big 
scientific expedition which is headed 
for Balboa is reported to be planning to 
use a transmitter which \\"ill operate 
as low as 10 meters. 

The amateurs are getting together and 
suggesting that European amateurs should 
work on different Wave lengths from 
A merica so t hat the signals may not 
in t erfere with each other. \Ve used t o 
t hink of T asmania as one of the far cor
ne rs of the earth but now United S ta t es 
amateur opera tors have heard these dis
tant ama t eurs chatting away on a wave 
length o f for ty mete rs. 

This is t he type of resu lts that are 

being o btained regularly on low wave 
lengths with simple receiv ing sets such 
as the regenerative receiver just de
scribed. Is it any wonder that thousands 
of Boy Scouts are carried away by the 
lure of radio and spend a large part of 
their time building sets and learning 
t he code. 

The author has recei1.'ed dozens of 
requests fro m ra dio fan s for information 
on where to get a set that will be really 
effici ent on all wave lengths. That is 
t hat can tune d own to sav 20 met ers and 
up to around 5,000 me-te rs where t he 
big t ransatlantic stations may be heard. 
There have been n umerous attempts to 
meet these conditions, but no really 
successfu l set has been built which can do 
such work a nd do i t efficiently. Multi
wave , receivers using interchangeable 
ind uctances a re perhaps as near a solu
tion as anything but few scouts have 

f'-'" ;~e:e : :: :uestion of the fact 
ou r younger generation has gone, 

I and is going, into the communica-

I t ion sciences '!Vith greater interest 
t han ever b efore. This may be 
traced, p erhaps. t o t he lure of radio 
a nd t he fact apparatus is made 
better and costs less from year t o 
y ear. 

E very youngster has the wan· 
derlust in his b lood and radio in 
many cases satisfies t hat craving 
for distance which otherwise only 
travel could give. And like the 
aut omobile b usiness. in rad io it is 
hard to even conceive of the sa t u ra
tion point eVer being r eached. 

T he E dit or. 

'------- _. --
found t hem r eally efficient when using 
the lower ware lengths of a round 40-80 
meters. 

Set fo r Each Wave Band 

T~~n!o:~c~! tSoo~:~~n a ~~ ff:~:nf~~~!~: 
ing set for each ·band of wa r e lengths. 
T h is has been our a t tempt a nd t he various 
se ts used by our scouts a re connected 
so by simple switching de\·ices any 
one of them may be instantly t hro\"\'n in 
the c ircui t . The 5 t ube neutrodyne 
may be plugged in for getting broa dcast 
music or lectures on t he loudspeake r, 
the short wave set may be instantly 
t hrown in for amateur wave lengths below 
200 meters and the portable receh'ing 
set when not in t he field may be thrown 
in circuit by a few switches. As th is 
uses honeycomb coil inductances, any 
wave lengt h may be reached. Arlington 
t ime signals on 2650 meters can a lways 
be received on t his set using a single dry 
batt ery tube. T he other sets work from 
a storage batte ry and sepa rate B bat
ter ies a re used for each set . The trans
mitter is grounded On a radia tor which 
was found most e ffi cient and the r eceiv ing 
sets a ll grounded on a water pipe. The 
t ra nsmitter operates from 110 volts 
alternating current and may be instant ly 
connect ed as it is en t irely independent 
of the receiving circuit connections. 
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Changing from Set to Set 

T HERE are many of the multi-point 
switches on the market. The one in 

u§e at 2-0H consists of a celluloid dial 
which is numberej. By connecting each 
receiver to a different number, the aerial 
may be switched to any set simply by 
turning to the proper number. This is 
a splendid scheme for the BeL -who 
wants to compare different sets. A 
crystal set, 1 t ube regenerative, neu
trodyne, reflex. superhetrodyne or other 
set may be instantly connected to the 
aerial and the comparative results ascer
t ained showing the relative loudness, 
quality, selectivity, etc. 

This method Was used in connecting 
up the studio rooms of one of the largest 
radio stores in the city. The author had 
only three aerials ava ilable but by Con
nect ing the m in this manner, the pur
chaser cou ld come in a nd listen to prac
tically an y set in the store as 5 sets were 
hooked on each aerial through a switch 
of this t y pe. If in doubt how to build 
this layout or construct the sets, take 
t his article to your radio dealer or a local 
amateur and he will soon get you started 
on the right path. 

\Vant a Short 'Va\'e Receiver? 

FOR t he bene fit of Boy Scouts and 
others who are in teres ted in receivers 

for the short \\-ave bands we are listing 
below a few suggestions a s t o descriptions 
which can be foun d in \"arious issues of 
RA DIO AGE. 

A short waye receh'er capable of 
tuning from 20 to 200 met ers is described 
in t he Pickups an d Hookups sec tion of 
t he September RA. DIO AGE , pages 
43,44. The inductances for t he \\'eagant 
variant sho\vn on page 44, may be wound 
single layer on an insulating tube. or 
may be wound on pegs to fo rm ai r in
sulated coils. T he coils m ay be spaced 
or wound dose together. \Vith t he for
m er method the d istributed capacity is 
less. although some means must be a dop
t ed to keep the spacing uni form and 
constant. The use of t\\.Jne between 
turns ca n be used if wound tigh t ly so 
the wire a nd cord will not slip. The use 
of bell wi(e . or No. 18 annunciator, has 
always proved good for low loss construc
tion, t he dielectric between the wires 
being t wo layers of cotton, para ffin ed. 
The number of turns for the various 
bands is shO'''?fl in the article which begins 
on page 43 of the September R."- DIO 
AGE. 

Another receiver which may be used 
on the short wa ves is t hat described on 
page 1 i of the J\.-Iay issue o f RADIO 
AGE by Ray G. Piety, onl y the inductance 
which is designed for covering t he broad- , 
cast ba nd. should be a ltered to take J 

care of t he a mateur stra ta. 
Plug-in inductances, ever popular with I 

the ama t eur , are quite frequently used 
in the construction of sets to cover both 
the broadcast and amateur band. The 
General Radio Co., and Silver-Marshall, 
Inc., have plug-in t ypes of ind uctances 
which should be of interest to the trans
mitting fraternity. The coils made by 
t he latter concern are described in a 
receiver in this issue , page 23. 
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P<ltrons of this restaurant are apparently very much interested 
in the loud speaker over the doorway. The author is the 
white haired radio enthusiast at the left, in uniform. 

21 

', Do Radio Dreams Come True? 
An Attempt Is Made to Settle 
the Sound Reproduction Question 

, RHIEMBER when radio broad- By ARlvlSTRONG PERRY 
casting of music became an ac-
complished fact? \Vhat dreams 

it inspired: Instead of well-worn phono- Statesmen would discuss for us the' pro
f graph records, there would be the voices - blems of international politics. College 

I 
of prima donnas who were actually sing- professors would -unfold to us the wonders 
ing at the moment, somewhere. The of the uniYerse. Life, in all its fullness, 
ensemble of symphony orchestras \vould would be opened to us at the turning of 
expand our hall room into an auditorium a radio knob. 
where men in evening dress and beauti- Anything \ve heard via radio in those 
fully gowned ladies sat in stately rows days was marvelous. Then {arne the 
surrounded by the atmosphere of culture. itch for distance, the craze for tlIe well-

filled log. The set-makers played tis to 
the limit, making us buy fiYe, six or nine 
tubes and expensive up~keep. The 
phones grew heayy on the head and 
made creases in our scalps. The ear 
pieces got all wet. Horns began to yawn 
at us from every shop \vindow. "Get 
'em on the loud speaker" became the 
dealers' slogan. Their tribe increased 
and they swallowed us, head, feet and 
pocketbook. Some of the devices they 
sold us were loud. but few of them were 
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speakers. Xeither were they singers, 
nor yet players of instrumental music: 
They produced a great variety of sounds, 
some of which could be identified but 
few of which "."ere pleasing. Tne only 
thing that sayed radio was the fact that 
the salesmanship, directed from the start 
by amateurs with a hobby for ,experi. 
m entation and construction, broke us in 
as builders of sets. There is a great 
d ifference between results obtained with 
a ready-made de,"ice and the sa me kind 
o f results secured by means of one that 
we build ourseh-es. The things we make 
seem good, because life 's values a re 
determined b-y what we put into a thing 
more than by what we get out of it. 
\Ve even like some of our own children 
w hom the neighbors say are really not 
worth while. Then some ' of us , not 
scientifically minded, t ired of building 
radio sets and twisting knobs. The' lO\'e 
for music that is music returned, \\"e 
began to wish that some of the money 
t ied up in expensiye equipment were 
available for concert tickets and dances, 
The radio busi ness continued t o flourish 
wit hout u s, for th ere is a fool born eyer)" 
minute an d optimism is the spirit of the 
age. The fact that the b roadcasters 
learned to transmit music in a way that 
made perfect reproduction in a distant 
home possib le, so far as the transmission 
was concerned, only increased the ag
grayation. The candy is no good if you 
haye to fish it out of the mud. 

Really Reproduces 1\'tusic 

BUT now-gee whillikens and likewise 
hot dog!-a radio loud speaker has 

a ppeared that really reproduces music, 
The double bass booms out as loud and 
rich as though the bald headed Dutch
man with the big fiddle stick were sa wing 
t he catgut (must haye been a ,"ery large 
cat) before your yery eyes. The tweedle
dee of the E-string when the first v iolin 
poises a trembling pinkie way down at 
the big end of the neck is just as tweedle
dee-ie as if his very superior manners 
were being displayed for a crowd at the 
auditorium with us in the front row. 
The drums sou~d like drums instead of 
like the iceman hammering the kitchen 
door with his tongs, E,-ery little thing 
about the orchestra is just exactly the 
same a'S where it is, except that there is a 
b lending that cannot take place when the 
"d olins are next to the footlights a nd the 
t uba just inside the door from the stage 
into the alley. 

The new loud speaker has a perfectly 
grand name, Titanafram. The first 
half comes from the Titans who, if you 
remember your mythology, were very 
big folks. The second half o f the name 
comes from the same root as the name of 
the partition in your tummy and the 
name of the thin thing that you bend 
when you poke your lead pencel into 
the telephone receiver so you can 
hear better. It means a very large dia
phragm. 

The Titanafram is four feet in diameter 
and looks like the shields the supers 
carry in grand opera, only better. It is 
very ornamental and it is only a question 
of time when it becomes the motif or 
something in the decorations of fl ats 
from \Viscasset, :r-.laine tc Port A ngeles 

on the Pacific . I t will be a relief when 
decorations do some'thing besides collect 
dust, ;won't it! . 

The Poor Inventor 

DOh~:: ~s:s~~ ~hheaJn~~:~o~f a~'~r;:~ 
almo;t well now, but I don't want to be 
interviewed on technical subjects. It 
seems that he has spent about fort y 
years being buffeted by sound wa,'es, 
He couldn't get it out of his head that 
he could do to Sound what the lawyers 
did to Rhinelander, expose its most 
intimate secrets. Finally, after he had 
made thousa nds of models of different 

Jumping into the sound repro
duction argument is somewhat akin 
to being the innocent bystander in 
a free-for-all neighborhood fight, 
but Mr. Perry, who has written 
this story, is apparently unafraid 
of the topic he is handling. 

If all ideas on sound reproduc
tion were alike there would be 
but one loud speaker on the 
market. If everyone's musical 
ear were attuned in the same 
manner, there would be only one 
brand of piano, while a single make 
of phonograph would suffice for 
the world if everybody's concep
tion of sound purity were identical. 
But the fact remains sound re
production, despite the work being 
done in its behalf, is still a moot 
question. 

"Fm: verification of this fact 
merely visit the homes of your 
friends and wi tness their divergent 
tastes in their selection of any 
musical or radio instruments. 

The Editor. 

things that didn't work, a nd worked o ut 
formulas until he was crosseyed, he dis
covered, as Adam did, that the greatest 
things are essentially simple, a nd that the 
more complicated a thing is the harder 
it is to handle, like a woman. His 
Titanafram is so simple that if anyone 
gets a squint at its inwards he is like ly 
to go right off a nd try to make one him
self. It he could, this inyentor-his 
name is Hopkins, but we call him Hop for 
short-wouldn't care so much, but he has 
found o ut that a nyone so crooked as to 
try to imitate another man's invention is 
too crooked t o see straight how to do it. 
The result is t hat the imi ta ti'ons look 
enough like t he original to fool the public, 
but the way t hey act gi" es the original a 
bad name, So when you ask Hop what's 
inside his Titanafra m he hits you on yours 
and yells: "So is your old man! " 

By following the wires back you find 
out that the Titanafram is connecter! to 
a neutrodyne rad io r eceiver. At leas t 
that is the receiver t hey u se at Columbus 
Spa in Ne:w York, where the first Tiana 
fram showQ. to the" public gives you the 
music frorr\ ";the \\'a ldod Astoria while 
you eat just as good grub as they sen"e 
at the \Va lSorf but at prices within the 
r each of Christians. Six or seven tubes 
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run the whole outfit and I'll bet an. "An 
batter'y to a grid condenser that .: you 
could hear the music fixe miles away if 
it was out where the t\'-:Q-p~ssenger 
sedans pull into the shady lanes and run 
out of gas. 

Look For Speaker 

UP AT THE Columbus Spa it is fun 
to sit in the balcony and watch the 

new customers come in, The first thing 
they do is to look for a table. As soon 
as they are settled and have rubbered 
around to see if the other folks are wise to 
them, t hey look for the orchestra and 
the dance floor. They can't see either 
one a nd they make up their minds that 
these must be up in the balcony. They 
go up to haye a look and are fooled again, 
.:\othing there except tables and then: 
isn't a chance of getting them away from 
t he old customers except between two 
o 'clock and noon. By this time, some 
\\"a ite r poihts to the Titanafram, which 
ha ngs from the ceiling by a string, looking 
like a big button off a winter coat and 
pla ying like a IOO-piece band. They say 
"Oh " ! and go back to their table, which 
the waiter" is protecting so he wiII get a 
good tip. May"be they heard the an
nouncer before this but " didn't recognize 
him because they could understand 
what he said, which is seldom the case, 
as you know, with most loud speakers. 

EYen the waiters like the Titanafram, 
a nd when a waiter likes anything in his 
o wn beanery you know it's good. One of 
them was fired for being all wet too many 
times, I met him in his new place and 
he said he didn't mind losing his job, he 
could a lways get another job, but none 
of the other places had Titanaframs, 

This Hopkins invented the Actuelle, 
which is used on phonographs. That 
was one of the steps that led up to the 
Titanafram. The Titanafram works with 
a phograph just as well as it does with, a 
radio, but I like it better with radio. 
\Vhen you play it with a phonograph 
and put on a Caruso record it is so true 
to life that you have to fill your face 
with sphagetti for a muffler while you 
ba wI because he's dead. Hop is said to 
have invented the cone type loud 
speaker, a lso, which is wonderful until 
you hear t he Titanafram. 

Volume Overpowers Static 

Y OU know inte rference. After I found 
out the orchestra at the restaurant 

was only a loud speaker, ] began to listen 
"i n for stat ic or something to cuss at, 
just from habit, but there was none. I 
don't know whether it is cut out like an 
appendix or o,'erpowered like the voice of 
a n unpire when he calls a strike on the 
first ma n in the home t ea m's batting order. 
Anyhow, it is not there. 

The Titanafram has made radio dreams 
come true. As soon as enough can be 
made to supply a ll the restaurants, halls 
and other places ,,,,here people come to
gether, the very best that the broad
casters can give us will be passed on to 
the public, I heard the Harvard-Yale 
game from a Titanafram. It was so 
realistic tha t I got to shoving, as you do 
in the grand st a nd w hen one tea m is 
making its last stand and the other is 
bucking the line, 
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Plug-in Inductances Afford 

Maximum Receiver Efficiency 
FOR some time past, the writer h as 

felt it should be possible to design a 
radio receiver possessing all of the v alua ble 
features of the best super-heterody nes. 

The receiver to be described made 
its initial bow to the radio public during 
the fall of 1925. At first glance, the set 
does not seem at all original, since it 
consists merely of two stages of tuned 
radio frequency amplification, followed 
by a detector tube and two audio am
plifiers. The circuit is a combination of 
the best points of all receivers, ca.'cfully 
executed with regard for the most r ecent 
discoveries, and the fund of informat ion 
gained by the writer and his assist ants 
through contact with many experimenter s. 

Since one of the first requirements wa s 
wavelength flexibility , it was n ecessary 
to devise a method of shifting induc
tances for different wavelength b a nds. 
This made necessary t he designing of 
interchangeable coil forms possessing a 
form factor suitable for all frequencies 
to be handled. For the higher frequency 
bands, the turns are spaced, while on coils 
for waves longer than the present broa d
cast band, the turns may be ba nk wound . 
Six contacts are provided on a reinforced 
ring at the bottom of each coil , upon which 
are mounted six studs in which the ends 
of the windings terminate, a nd whic h in 
turn make contact with springs in a sp e
cial six-contact socket, so keyed that a coil 
cannoCbe inserted incorrectly. In order 
to change a wavelength band, it i~ 
necessary only to re move the coils from 
their sockets and insert ones of different 
inductance values-an operation consum
ing about 10 seconds. 

The condensers used with these induc
tances are of the type giving an approx
imately straight line frequency variation, 
or a uniform kilocycle variation for ea ch 
dial division. 

Two stages tuned 
and 3 r: f:, detector 

stages resistance 
coupled amplifica
tion are described 

-= 
By M eM urdo Silver 

No Neutralization 

N E UTRALIZATIO:-.r, which is noth
ing more than fixed oscillation or 

regeneration con trol, could not be used. 
This is because the r. f. amplifier, for 
a given frequency band, would haye to 
be n e utralized at t h e shortest waYe to be 
received in that ba nd so t he ampli fier 
would not oscillate. Sensitivity would be 
obta ined then o nly at t he 100\"er end of 
the wa velength band. In this connec
tion, the n ow ' pop ular circuits employ
ing a stage of tuned neutra lized r. f. 
amplification a nd a regenerative detector 
were considered. ]n t hem, due t o reac
t ion, regenera tion in t he detector circuit 
tends to a ssist the neutra lized r. f. a m
plifier. This being a t best an indirect 
solution of the p ro blem , the r. f. amplifier 
in this design was m a de highly regenera 
tive, with an increase in sensitivit y, since 
a much stronger signal could then b e 
delivered to the detector tube, the 
efficiency of which varies with the square 
of the applied voltage. This means that, 
with a given signal applied to the detec
tor, doubling the strength of t he signa l 
will increase the detector response four 
times. In the new receiver , due to reac-

tion, the detector circuit is rendered 
practicall) as sensitive as if d irect 
regeneration were employed, through the 
reactiYe elTect of regeneration in t he 
f. f. ampl ifier. 

The method of regeneration control 
employed is practically new and con sists 
of a variable high resistance in sh un t 
with the grid circuit of the secon d r. f. 
tube. Customarily, a grid biasing po
tentio meter is employed which isextre mely 
ineffiCIent at short \Vaves although sa t is
factory at long Waves as in a super
heterodyne; or a series B battery resis
tance. The latter, the most pop ular 
method, is unsatisfactory, as it merely 
controls oscillation by reducing the 
effective amplifier plate voltage. This 
process is bound to detune the set in a 
measure, as well as throw the ampli fier 
tubes entirely off their p roper opera ting 
characteristic if a C battery is employed , 
as should be done. ] n t h e system u sed, 
a variable res istance of 500,000 o hms is 
shunted across the tuned circuit feeding 
in t o the second tube's grid circ uit. T h e 
probable average opera t ing resist a nce of 
t he tube is about 150,000 ohms, so the 
resistance is so far in excess of this that 
selectivi t y is not affected . D ue to ca reful 
desig n of the ci rcuit , it is only necessar y 
t o decrease t he value of shunt r esistance 
to not less than 300,000 o hms to get 
excellent osc illa t ion control. Obv iously, 
this meth od will not a ffect selectivity 
t o the d et rimental ex te nt tha t a ny other 
method wo uld . 

Due to the extre mely low losses of 
the three tuned circuits, the overa ll 
amplification curve r esembles that of 
a band-pass filter, such as is used in carrier 
telephone work ; in some cases for separa
tion of carriers-not 10 k c. apart as in 
radio-but only 3 kc. apart. This is the 
ideal response curve. 
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Resistance Coupled Audio 

THREE stages of resistance coupled 
audio amplification are responsible for 

the fidelity of reproduction. Not only 
is this method of amplification econom
ical in initial as well as upkeep cost, but the 
yolume obtained is greater than that 
from a standardt'Wo stage transformer am
plifier, ,vith less B battery consumption. 

The current consumption of the re
ceiYer is low. \Vith six tubes, three in 
the resistance amplifier operating on 135 
" olts, it was but seven milliamperes as 
against the general 15 to 25 for neutro
d)"nes and 15 to 40 for supers. Despite 
t he fact storage battery tubes were used 
throughout, this was made possible by 
b iasing the grids 4% volts negative . 
Thus, the r. f. amplifiers all ha\"e the 
correct bias for 90 volts; the A. F_ 
tubes for 135 "olts while the detector is 
correct for' 90 volts. This practice, 
unusual in the case of the detector, re
sults in an increase in overall efficienc," 
due to 16;wer detector input losses, plu';;; 
the greater handling power for strong 
signals, unobtainable with the customary 
grid-condenser-Iea k method of recti
fication. 

The recei\"er may be tuned either as 
a single, double or triple co ntrol outfit 
at will. Each condenser is provided 
with a pulley collar, on its shaft, which 
may be connected with all the others by 
means of fish-line. This season this 
method of control will be found on the 
Bosch, Grebe and Zeni th receiYers, not 
to mention others. It is, to the writer's 
mind, the most practical single-control 
scheme yet devised, because of its 
flex ibility. Thus, the builder of a set 
may test it out carefully, determine just 
how it logs, then put the fish-line in 
place and realize a true uni-control set. 

Flexibility 

O1'E feature of the set is its flexibility. 
Tt may be used on antenna or loop 

with either only a detector, one r. f. or 
two r. f. amplifiers. Suppose an antenna 
is to be used, the antenna coil with its 
adjustable rotor for maximum selec ti\'ity 
is inserted in the socket at the left end 
of the set. Then t he r. f. coils are put in 
t heir sockets and the antenna and ground 
connected to post s 1 and 2 of the left 
or antenna socket. Thus, we ha\"e a 

detector and two r . f. stages. If only 
one f. f. stage is desired, the first tube is 
removed together with the antenna 
coil, with antenna and ground connected 
to 5 and 6 of the middle socket, and the 
set tuned with the two right-hand dials" 
To use only the detector, the antenna 
and ground leads are moved to the socket 
nearest the detector, and all tuning is 
done with the right-hand condenser. If 
a loop is to be used, the antenna coil is 
removed a nd the loop leads connected to 
3 and 6 of the socket from which the coil 
is removed, depending upon the number 
of r. f. stages desired. The a. f. amplifier 
is controlled by jacks, one for the first 
and one for the second stage. Thus the 
set may be changed from a three to a 
six tube set at will. The volume resis
tance serves as a smooth, even control 
of loud-speaker volume, by means of 
which any desired intensity of sound may 
be obtained at will. 

But one rheostat is used, which will 
be correct for either dry cell or storage 
battery tubes. Quarter ampere tubes 
with a power tube are recommended for 
storage battery use. 

During the latter part of the summer, 
the recei,-er was tested in the center of 
the Chicago loop district, among steel 
buildings, in comparison \\'ith a completely 
sh ielded se\"en-tube super capable of 
cutting side-ba nds, a neutrodyne a nd 
se\"eral other types of co mmercia l tuned 
r. f. sets. The super gave, using a loop, 
slightly greater sensitivity. This could 
be made up by attaching a 20-foot wire 
to the grid side of the loop on the r. f , 
set. This "'as seven tllbes against fi\"c 
of similar types. The other recei\'ers 

Construction of the Set 

To build the receiver, the following 
material is required. 

List of Parts 

3-.00035 S. L. F. Condensers 
3-4" molded dials 
3-Coil sockets 
2-Inductances 
I-Inductances 
6-Sockets 
1-6-ohm Rheostat 
1-500,000 ohm modulator 
3-Resisto-couplers 
3-1-10 meg. Leaks 
1-1-4 meg. Leaks 
1-1-2 meg. Leak 
1-1 meg. Leak 
1-101 Jack 
1-102A Jack 
1-0n-off Switch 
1-.002 Ivi. F. Condenser 
2-.5 1\1 . F. Ey-pass Condensers 
1-7x24 Drilled, Sanded and En-

gra ved Panel 
1-7x23 Oak Ease Board 
1-5-1ead ~olor cabl.e 
15-Eus-Ear lengths 
13-7(-inch No.6 R. H. N. P. brass 

,vood screws 
IG-Y2-inch No.6 R. H. N . P. brass 

wood screws 
6-}i-inch No.6 R. H. N. P. brass 

wood screws 
i-Rosin core solder 
I-Spaghetti 
27-Tinned lugs 

were pradically worthless on a loop. THE assembly of the recei\..'e r is quite 
On a 40-foot antenna, the r. f. set and , simple. It is merely necessary to 
super "'ere e\"en-the point had been mount the parts on the base-board and 
reached where the additional sensitivity pa nel as shown in the photo. 
of the super was useless, The dials should be put on the SLF 

Either the super or f. L set ,,,"auld e1im- condensers so they read zero against 
in ate some ten local broadcasters, a their indicating marks when the plates 
few less than SOO yards d istant. Side- are entirely interleaved. This is just 
bands could be cut on any station at will the opposite of the manner of attaching 
with either super or r. f. set. On local dials on SL\V condensers. Tn assembling 
broadcasters within one mile, the super, the set, the panel should not be screwed 
shielded, was more select ive than the to the baseboard until all possible wiring 
r. f. set. Shielding the r. f. set e\'ened has been put on each separately. 
things up. This would never be neces- The wiring of the set is the simplest 
sary, however, except where the set was of assembly operations. The soldering 
bllt a few yards from a transmitter. (Turn to page' 61) 

Fig. 1 T he schematic circuit by means of which t h e receiver should be ..... ired. 
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Every Fan Should 

El im inate Audio D isto rt ion 
KTHOUGH to a great many of us 

radio enjoyment seems to consist 
chiefly in tuning in faint DX 

stations and hearing their call letters 
announced, probably a majority of radio 
fans realize the successful amplification 
of signals, wherever they come from, is 
the more important part of reception. 

From this point of -vie,,' , any obstacle 
which prevents the loud speaker from 
delivering radio entertainment that is an 
exact dupli,cate of the music or voice in 
the broadcasting studio may be regarded 
as a cause of distortion. Of COllfse, it is 
possible the sending station does not 
transmit properly but such an occurrence 
is so extremely rare in practically every 
instance ruined tonal quality may be 
blamed upon the receiYer. 

Indeed, quality is spoiled to a much 
greater extent than is generally realized, 
I believe. Very few receh'ing sets are 
capable of amplifying the incoming 
modulations without alteration. Audio 
frequencies may be cut off entirely before 
they get to the loud speaker; certain of 
them may be amplified to a greater extent 
than others; other audio sounds not a 
part of the modulations may be tacked 
on to them. 

Correct Proced ure 

I T IS QUITE hopeless to guess at the 
- possible reaSons for the distortion, for 
they may be very numerous. A system
atic check-up by the fan on his entire 
equipment, with a critical ear, is needful. 
Let us glance over a short list giving the 
general locations of radio distortion:-

1. The radio frequency amplifier 
2. The detector 
3. The audio frequency amplifier 
4. The loud speaker 
This list omits mention of the broad

cast station, of course, s ince that is be
y ond the control of the listener. The 
superb tonal quality broadcast by any 
important station is quickly proved to 
anyone's satisfaction by a short session 
listening with a pair of headphones and a 
crystal detector. 

Then let us consider the radio frequency 
amplifier first, if one has such. 

This time we are unconcerned with 
tuning defects, interference, etc., but are 
interested solely in audio distortion, or 
rather, its elimination. The only way in 
which a radio frequency amplifier can 
cause audio distortion is by such extreme
ly sharp tuning that the "side-bands" 
wherein the overtones are found are cut 
off. This occasionally occurs in three dial 
sets where all three dials are set accurately 
at resonance. Over-feedback or regenera
tion causes this extra selective tuning a nd 
it may be avoided by a simple readjust
ment of the dial. A "pinched" and nasal 
quality is the usual evidence of over
sharpness. 

Thus the R.F. amplifier is easily dis
posed as seldom capable of introd ucing 
distortion (not counting squeals!) into the 

Most of poor quality 
traced to r. f., audio, 
de tec tor, or loud 
speaker ; not fault of 

transmitter: 
= 

By Brainard Foote 

modulations. Next we treat of the de
tector. This ordinarily reproduces truth
fully and it is at this point that our 
experimental work must commence. If 
you have no detector jack whereby you 
can listen to the detector output on 
headphones alone simply connect a pair 
of insulated wires to the phone cord tips 
and make contact \vith the primary 
binding PQsts of the first audio trans-

FI(j 1 

TE~TL£AOJ ~ 
PoTENTiOMETER PHONC-S 

hG- Z. 

Fig. l-A simple test circuit, with a 400 
ohm potentiometer and headphones, for 
locating distortion in the amplifier. The 
potentiometer permits the volume to be 
adjusted to the same value as in the 
detector output. Fig. 2-Judging the 
amplifier output is a different matter. 
Since the same current traverses phones 
and speaker, this hook-up helps you find 
out whether distortion takes place in the 
amplifier or in the loud speaker. 

fonner. (This assumes a transformer
coupled set). 

Listen attenti"ely to the tone quality. 
Note the beat of the drums, the traps, 
cymbals, bass viols, bass saxophones and 
likewise direct your attention to the very 
high tones---the violins, fl utes, etc. Notice 
how superior the reproduction is to the 
loud speaker's performance? This is what 
\~ ... e shall endeavor to explain a nd correct. 

It is possible the detector will operate 
poorly. Try two or three different tubes 
there and allow the best one to remain. 
Do not use a large by-pass condenser, for 
this is apt to decrease the vol ume and 
eliminate the high pitches considerably. 

Also tune out the station and note 
whether the detector is quiet. If there 
is too much hissing noise or any crackling, 
it is possible the grid leak is imperfect. 
Try another one, of good make, and of 
about 2 or 3 megohms resistance. Noises 
of this sort that arise in the detector are 
perhaps more easily heard by using the 
amplifier and loud speaker, without a 
station tuned in. If crackling or spitting 
sounds are heard, try removing the 
detector from its socket. Should the 
noise cease, you may be certain it arises 
in the detector and a defective grid leak 
is the most common cause. Once in a 
while dirt gets into the grid co ndenser 
and causes similar noises. 

The First Audio Stage 

\\THEN you a re sure the detector 
"detects" clearly, quietly and gives 

you real music in the headphones, try the 
first audio stage. To do this, where there's 
no jack, connect the test wires to the 
phone cords across the primary winding 
of the second audio transformer. Note 
\,·hether a ll is clear now. You . \'\-'ill 

probably obsen'e, if you have a good ear, 
that the drums and traps are suppressed 
somewhat and that the very high tones 
do not come in so well. This, of itself, is 
merely a sign that the transformer is not 
a very good amplifier of all frequencies, 
although in certain cases of the better 
grade of transformer the amplification 
will be musically satisfactory. 

A small audio transformer has in
sufficient number o f turns of wire to 
"tune" to the low audio tones, even 
though efficient for high notes. But, on 
the other hand, a transformer having 
enough turns for low notes usually has so 
much distributed capacity in its winding 
that the high notes are cut off. It takes 
a very fine transformer indeed to amplify 
the entire musical register evenly. Of 
serious distortion the first stage seldom 
is the cause. If yo u observe that sudden 
loud bursts of music cause "blasting" of 
the phones it may simply be due to too 
much vo lume. 

Fig. 1 illustrates a simple test circuit 
wherewith the phone volume can be 
adjusted to the same point as was used in 
criticizing the detector's performance. A 
400 ohm potentiometer is the basis of 
control. Note that the headphones are 
bridged between the movable arm and 
one of the end contacts. After volume is 
"toned down" to a reasonable value, 
listen again. If there is still blasting 
present on strong notes the tube is a poor 
one, the transformer is poor and may 
h!1-ve too high a ratio or the tube requires 
a "C" battery. Be very sure the blasting 
is not present in the detector before 
placing the blame on the first audio stage, 
however, for it may, in rare cases, origin~ 
ate at the studio. 

\Vhen the first stage operates satis
factorily, tackle the second and last stage. 
Little need be said about a three stage 
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audio amplifier, since there is no real 
need for such an amplifier, where trans
formers are used, when the initial volume 
is sufficient. It is an insensitive set indeed 
that cans for three transformer-coupled 
audio steps after it! In criticising the 
second audio stage, use the connections 
given in Fig. 2. The phones are run in 
series with the loud speaker so that the 
same Current passes through both in
struments. Note the potentiometer is 
connected in a slightly different fashion 
here, in order to minimize the resistance 
in the output circuit. 

Second Step 

ONCE more listen on the detector and 
renew your notion of what the output 

should sound like. Then switch back to 
the amplifier quickly. Note whether you 
can hear as distinctly as bef6re, when the 
volume is made the same. Listen for the 
bass notes, the drums, and so on. Are 
they as prominent as before? If so, 
congratulate yourself, for you have a very 
unusual audio amplifier that uses trans
formers for coupling. Keep in mind the 
important fact the very same current 
passes through the loud speaker that 
traverses the phones. Hence, if that 
cunent produces clear sounds in the 
headphones it should do likewise in the 
speaker. Of course, the latter must be 
connected with the right polarity and 
have its diaphragm .adjustment made 
correctly, if it has one. 

If there is any distortion present that 
you do not notice in the phon es. you may 
be sure the fault lies in the loud speaker 
and the only suitable remedy is to get a 
better one. In the majority of cases. 
though, YOll will find distortion in the 
phones, too, and you'I] then have evidence 
t hat the trouble lies in the second stage. 
Possibly the transformer steps the voltage 
up too much, not only for the tube input 
but also for even amplification. The 
inevitable result is blasting (a confused 
crashing effect) when a number of notes 
a re sounded together or when the or
chestra reaches a strong peak and all 
instruments seem to resound at once. The 
blasting effect is also noticeable on a solo 
number, soprano especially. when there 
seem to be sudden increases and de
creases of volume, although the detector 
output reveals no such fault. 

Perhaps a better tube will remedy the 
trouble. Certainly, if the volume is so 
great as to be more than sufficient for an 
average room-loud as a phonograph, for 
instance, the use of a power tube like the 
UX 112 or the UX 120. will bring a very 
fine improvement. The ordinary UV 
201A tube and particularly the UV 199 
or WD 12 is incapable of operation at 
phonograph volume without causing dis
tortion. Hence a "power tube" is the best 
solution - far superior to substitute 
schemes like push-pull amplifiers, using 
tubes in parallel and the like. 

Transformer Changes 

OF COURSE, it is essential to employ 
a proper amount of "C" voltage with 

all amplifier tubes. It sometimes happens 
a poorly constructed cone speaker, 
especially those having no external 
.adjustment, fail to operate clearly when a 
OIC" battery is used. The trouble is the 

armature of the unit strikes against the 
magnets and causes rattling, anp the 
cause of that is a reduction in plate 
current. In some instances shrinkage of 
the parchment cone slackens the strain 
on the unit. With a speaker acting in this 
way not-hing can be done short of taking 
the unit apart or returning it to the dealer 
or manufacturer. 

Having done all that is possible in the 
way of employing "e" batteries, power 
tubes and good transformers of liberal 
dimensions (so as to have plenty of wire 
and core iron) and some distortion re
maining, the final remedy is to change the 
method of amplification used in the loud 
speaker stage. Fig. 3a illustrates the 
common transformer system and Fig. 3b 
shows how it can be switched over to a 
choke or impedance system in a few 
moments. At 3a the transformer is shown 
in its common connections. with the 
binding posts similarly labelled. At 3b 
the primary winding is omitted altogether 
and the secondary winding employed as 
a choke or impedance. This eliminates 
the transformer ··step-up" and con-

(a) FIG. 3 
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Fig. 3-Re-connecting an audio trans
former to become an impedance (choke). 
A blocking condenser and low resistance 
grid leak are required. At (c) the trans
former becomes an impedance having a 
slight voltage step-up. 

sequently decreases the \'olume a little, 
but the volume loss is not as great as it 
might appear on account of the fact that 
a lthough the step-up is lost, the plate 
circuit of the previous amplifier tube has 
a large winding in it, where it had only a 
small one before. 

To isolate the grid of the last audio tube 
from the "B" voltage and at the same 
time to transmit to the grid the voltage 
impulses built up across the coil G-F or 
the secondary, a large fixed condenser is 
used bet\\'een. Although a condenser as 
small as .004 mfds. will work quite well, 
the one mfd. size is preferable as it handles 
the entire musical range better. A grid 
leak of about U megohm or as low as.1 
megohm (in cases of strong volume) is 
shunted from grid to the "C" minus to 
maintain the grid at a suitable negative 
potential. This system not only gives 
more even amplification of all frequencies 
but it eliminates the blasting to a large 
extent. 

Other Methods of AmpJification 

THE impedance or choke coil system 
. of audio amplification is highly 

desirable where one wishes to take ad-
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vantage of its excellent tone amplification . :~~ 
and at the same time economize on the 
amount of "8" battery on hand. If ~ 
introduced throughout the set. the old , 
transformers may be used in the manner 
illustrated in Fig. 3b or regular impedance I 
coupling units obtained. These are 
designed to allow a slight voltage step-up 
without loss of quality. The experimenter 
who likes to monkey around with amplify-
ing stunts may wish to try for this voltage I 
step-up with his old transformers. If so, 
the system shown in Fig. 3c is suggested. 
The primary and secondary windings are 
run in series. It may be necessary to 
reverse the primary connections so the 
two coils will not be opposed to each 
other, but a trial determines this easily. 

Now that the audio amplifier has been 
"doctored" somewhat so as to remove 
causes of blasting, extraneous noises and 
all possible distortion. criticise it again by 
comparing the detector output with that 
of the amplifier, using the connections of 
Fig. 2 once more. Once again compare 
the low and high notes at both points. 
It -is quite likely that, although the im
provement is considerable, there is plenty 
of room for more. 

Here is the point at which we run up 
against the requirement for a system that 
wiII amplify all frequencies impartially. 
T he only one that we know about so far 
is the resistance-coupled method. The 
fact it amplifies all moderate frequencies 
to a very nearly equal extent is attested 
to by its use as the intermediate frequency 
amplifier in numerouS superheterodyne 
sets for 3,000 meter work. The resistance
coupled amplifier is not very useful for 
frequencies much higher than that an-:l 
for that reason it is not often employed 
for broadcast wa velengths. Yet in 
England and on the Continent, it is very 
common to employ a resistance-coupled 
radio frequency amplifier for high fre
quencies from 200 to 600 meters. This 
points out how well the resistance method 
suits all frequencies. The audio field is 
its particular place of excel1ence, however. 

Its drawbacks are several-the need for 
a high HB" battery voltage (around 150 
volts), the need for three tubes as with 
impedance coupling to secure volume 
comparable with that of a two step 
transformer amplifier, difficulties with 
resistors and leaks and the problem of 
operating the detector satisfactorily. I 
am not attempting to provide resistance 
coupled data here. as it is readily available 
commercially and numerous articles have 
already appeared on the subject. Suffice 
it to remark, however, that those who 
who seek the perfection of audio amplifica
tion should investigate the resistance 
system. It requires more 1'8" battery to 
start with, but uses less "B" battery 
current, so that the battery expense is no 
worse than with a 2 step transformer 
ampli fier. High grade resistors are 
plentiful, too, so that. as with the 
impedance system, the radio set may be 
built over into a true musical instrument 
at no very prohibitive cost. 

Loud Speaker 

SO FAR we have omitted mention of 
loud speaker quality. It is a fact that 

few loud speakers put forth frequencies 
(Cofltinued on page 58) 
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Enter the Radio Detective 

THE FIRST radio detective car has been put into service by the United States supervisor 
of radio in the eighth district, which comprises New York, Pennsylvania, West Virginia, 

Ohio and the lower peninsula of Michigan. 
The special body contains all of the apparatus necessary to locate radio interference or 

unlicensed stations, to test wave lengths and examine amateur operators. 
One of the first trips the-car made was from Detroit to Charleston, W. Va., where a leak 

in a power transmission line put all of the radio receivers in the town out of commission and 
almost stopped the local sale of radio sets. 

There are three complete receiving sets, one for short wave lengths down to 40 meters, 
one induction receiver to locate leaks in power transmission lines, and one superhetrodyne 
for SO to 3,500 meters, designed and built by the Department of Commerce. A transmitter 
of 100 watts and 80 meters will broadcast over a range of 200 to 300 miles. There are 24 
cells of ISS ampere hour storage batteries, which are designed to charge from a rectifier when 
in the garage or from the generator on the cal' when in motion. 

Because of the weight of the storage batteries and other special equipment the car weighs 
6,300 pounds and has special springs to carry this load. 

Various wave meters. watt meters, an omnigraph for giving operators' examinations, a 
typewriter and other equipment make this car a traveling office. 

27 
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What the 
Broadcasters 

are Doing 

Rochester Goes Into 
WGY Radio Link 

ROCHESTE R was brought into t he 
great broadcast chain of \\'GY, when 

the Schenectady sta tion radiated a p ro
gram by the Rochester Lit tle Symphony 
Orchestra, conducted by E ugene Goos-
6ens. This program marked t he opening 
of a new studio by \VH A1\ [, the R ochester 
station which is operated join tly by t he 
D e mocra t a nd Chronicle and Times
U nion, newspapers o f t hat city. 

]n extend in g its wire lines t o the west
ern part of New York State, to Buffalo, 
Rochester, S yracuse a nd Ut ica, ' VGY has 
made it possible fo r rad io stations in those 
cities t o g reatly expand the listener-area. 
] n the case of Rochester, \\~GY broadcast 
simulta neously, with the home station, 
\VHAM. S tations in Buffalo, Rochester 
and S yracuse may also, on occasiono, take 
programs from ,,'GY, either those origi
nating in Schenectady or at the other 
ci t ies wire-connected to the Schenectady 
studio. \YGY, by means of its wire to 
Nev.: York, is able to tap the musical 
resources of that city, in cooperation with 
\V]Z. The New York station in turn is 
connected to ""ashington, D. c., where 
\VRC has a wire-network reaching out 
to theater, hotel, church and auditorium. 
To the New York wire net\,-ork of \\,]Z, 
and the system of \YRC in "'ashington 
and vicinity \\'GY adds a great system 
which embraces practically all of large 
cities of the state. Stations in any of 
these cities are thus in a position to broad
cast a program which originates in any 
other city in the system, from \Yashing
ton to Buffalo. 

In offering the Rochester Little Sym
phony Orchestra, \\'GY is introducing an 
organization which is sure to take its 
place among the very best orchestra on 
the air. i\'lr. Goossens, the conductor, 
is also head of the Rochester Philhar
monic Orchestra, and is ,videly known 
in musical circles, not only as conductor, 
but as composer. He was recently in
v ited by Serge Koussevitsky, to conduct 
the Boston Symphony Orchestra and has 
accepted an invitation to be guest con
ductor of the New York Symphony Or
c hestra for a series of six concerts. 

Other contributionsof Rochester to the 
p rograms of \VGY will be weekly concerts 
by the Eastman Theater Orchestra \Ved
neiday and Friday nights. 

BI~~gi!:a1~g:tb~~~~r~~~~tr~~~o~~~~':t~~~~! 
from KYW. "Banjo BilI ," as h e is known to the 
radio audience, has a nifty line of chatter which 
goes w ith his banjo playing. Bill is r esponsible for 
the pronounced strum in t h e dance music br'oad
cast from the Insomnia Club from 1 to 2 a. m . He 
a lso broadcasts frequent ly from KYW's Congre ss 
studio. 

Cincinnati Symphony to 
Broadcast Concert 

Series 

CINC I NNATI' S S)Omphony Orchestra 
will be on the air once a mon:h dur

ing the series of twenty commu nity radio 
concerts being broadcast in t he name of 
the community of Cincinnati through 
station \VSAI. Arrangements haye been 
made whereby the orchestra, with Fritz 
Reiner directing, will be featured in th ree 
more of the community radio programs. ° 

The engagement of the Symphony 
orchestra was in response to popular 
demand among radio listeners through
out the American continent who heard 
the orchestra in the inaugural community 
program. 

Contest for National Radio 
P lay Started 

FOR the purpose of securing better 
radio programs a national radio 

play contest has been launched through 
the joint efforts of the Drama League 
of America and \VLS, the Sears
Roebuck Agricultural Foundation sta
tion, Chicago. 

To the victor in the contest will be 
given $500 in cash and si\"er loying cup. 

A second prize of $200 will be a warded 
to the runner-up and for the thi-rd best 
$100 ,vill be gi"en. Any man, woman, or 
child in the United States is eligible to 
submit manuscripts of their plays. The 
contest will be conducted under the 
auspices of the Drama League, the 
prizes donated by \VLS. All manu
scripts must be received on or before 
February I, 1926. 

As soon as the best play has been 
selected by a com mittee of experts 
chosen by the D rama League, p repara
tions wi ll be immedia t ely m ade to p ro
duce the prize-winning play, to be 
broadcast from \VLS and many other 
stations of the country by a special 
company_ 

J azz Reaches Deaf Ears 
Via Bone Conduction 

J AZZ music for the deaf!" \Vill this 
be an a nno unce ment on radio pro

grams of the future? Is it possible that 
those without hearing are t o have the 
pleasures of m usic? 

These questions are b rought up by an 
unique investiga tio n being conducted by 
a fa mous Chicago a urist in cooperation 
"\\; th Paul Ash , noted jazz leader and 
radio star of KY\V. The renowned ear 
specia list- who fo rb ids use o f his name 
until his experimen ts are completed
became interested in the subject when 
shown a number of let t ers received by 
Paul Ash from h is " fans" who attend 
his jazz sho,vs at ::\'lcVickers theater. 

~ ! iss Mabel M. Bedford, 2129 W. 
Twenty-firs t St., Chicago, one of t he 
w riters, said although she is deaf she 
"hea rs" Paul Ash's jazz band at t he 
theater. She explained it is t he only 
sound she could hear. Opera perform ances 
fail to reach her. 

Confirming this strange phenomenon 
is another letter from l\liss Elo len Carlson , 
4659 Sheriden Road, Chicago, in which 
she also tells of enjoying Ash's jazz music 
although she is deaf. Several other 
similar reports ha\'e becn received a nd 
ushers at the theater say a score or morC 
of apparently deaf persons are seen in 
the theater every day. 

Ash is of the belief there are certain 
jazz strains which set up vibra tion5 
which are "felt" by the deaf. He feels 
by experimenting in this connect ion he 
may deyise a program of music t o bring 
new cheer into the lives of those who have 
lived in eternal silence. 

The noted ear expert believes this a 
case of "bone conduction" of sound. 
He thinks that the pronounced rhy thm 
of Ash's jazz music--emphasized by 
beating of the drums a nd piercing notes 
of the "hot cornet" p laying-reach the 
supposedly deaf through t hei r bodies. 
In t he near futu re t h is theor y will be 
put t o t he test by Ash b roadcasting 
over KY\V a special number a nd asking 
deaf persons to Hlist en" in a nd report 
to him what they " hear." 
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Seven Languages to be Heard WLS Signs Up Chicago 
in Church Service Little Symphony 

SEVEN languages 'Win be heard in the 
special addresses broadcast from Sta

t ion KFUO of the Concordia Lutheran 
Church on Sunday. January 24, the open-

1
:1 ingnight of the International Radio \Veek 

Period, according to ;;lnnouncement. 
\Vith listeners in all parts of the world 

straining their ears for American stations 
who will transmit special programs for 
overseas auditors during this week, it is 
expected the addresses of these seven 
students of Theology at C.oncordia Semi
nary \\~iII be heard in practically every 
country in Europe, N orth and South 
America, as weII as in England and 
Scandinavia. 

The speakers, who will bring their 
broadcast at 11 o'clock central standard 
time, or at the end of the silent hour, 
't\;ll be: 

Prof. F. Pieper, D. D ., in Ger man ; 
Prof. W. H. T. Dane, D. D., in English; 
Prof. J. T. Mueller, in Spanish; 
Rev. G. Majoros, in Slovak; 
\V. ViroIf, in Frenchi 
Anthony Messina, in Italian; 
E. Ylvisaker, in Norwegian . 
KF UO broadcasts on the highest wave

length allotted to American Broadcast
ers, 545.1 meters, and has al ready been 
heard at a number of distant points. 

New Broadcaster in 
Sydney, Australia 

L OCAL manufacturers have just com
pleted a new broadcaster for the Syd

ney Trades H all, in the city of t hat name, 
Australia, which \I.·ill operate on 280 
meters with 1500 wa tts power. The ap
paratus is capable of employing as high 
as 4000 "'~at ts and ut ilizing a 100 meter 
cha nnel, Trade Commissioner Babbitt re
ports to the Department of Commerce. 
T he station and pract ica lly all the radio 
eq:uipment are product s of the dominion. 
It is the sixth broadcaster in t he city. 

For local consumption it is pla nned to 
use t he 280 meter wave but for long dis
t:1nt transmission the shorter , 100 meter 
wave, ",'ill be employed. During recent 
experiments on this Wave length by a 
prominent rad io experimen ter named 
Schultz, a private station was received 
in America, where it is credited as the 
loudest Austra lian short-wave station. 
T wo receiving sets are used by the sta
tion, one for wave lengths between 200 
and 2,000 met ers, t he other for short 
waves below 30 meters. 

Here's Chance to Get 
Peruvian Station 

RAD IO station OAX of Lima, Peru, 
will broadcast special programs for 

t he benefit of America n radio fans during 
the five days of the International t ests. 
These programs will come in the hour ten 
to eleven central standard time on a Wave 
length of 380 meters. 

Listeners believing they have heard this 
station are invited to ",-rite or telegraph 
t he Radio week committee at 1133 Broad
way, New York City, specifying the num
ber heard and the exact minute, for con
fi.rmation. 

OFFICIALS of WLS have signed the 
Chicago Little Symphony orchest ra 

for a series of concert s, in addition to 
those given from this station during the 
past several weeks. The new contract of 
\VLS with t he Chicago Li ttle Symphony 
orchestra, which is t he original little sym
phony organization in Chicago, cans for 
nine more performances from \VLS be
tween January 1 and March 19, 1926. 
There will be four concerts in J anuary, 
t hree in Febr uary and t,,·o in ?\Iarch. 
:More concerts may be added at a later 
date. 

Believing the radio public would enjoy 
good music by one of the best musical 
organization s in t he United States, great 
effort was put forth to secure the Little 
Sy m phony orchestra. \Vith the cooperat
ing of Director George Dasch and busi
ness manager, Karl Schulte, the orchestra 
was induced to give r adio a t ryout. This 
was proyed successful in the minds of the 
men who compose this great m usical or
ganization, declared Edgar L. Bill, direct
or of WLS. 

"\YLS is pleased to offer this great 
musical attraction to the radio listeners," 
said Mr. Bill. "\Ve believe radio has 
something for all musical organizations. 
whether it is grand opera or a jazz band, 
It is largely a matter of presentation. 
~Iost of the radio audience like good 
music. That has been pro-ved. The same 
a udience dislikes to ha ve a good program 
spoiled by the improper presentation and 
it is not fair to great musicians, such as 
compose the Chicago Little Symphony, 
that the performance should be marred 
in any way. It has been through the 
cooperation of Director Dasch and ~Ian
ager Schulte that \VL5 has been success
ful with the Little Symphony and we feel 
radio can handle any musical presentation 
in the same satisfactory way. 

Zanesville Bans Vibrator 
Battery Chargers 

ZANESVILLE, Ohio, is trying to keep 
the ether free from interference, for

bidding the use of vibratory battery charg
ers during broadcast reception periods. 

An ordinance recently passed rules that 
battery chargers of the vibratory type for 
charging radio batteries shall not be oper
ated between the hours of six p. m. and 
5 a. m., and that offenders shall be held 
guilty of misdemeanors and may be fined 
not more than ten dollars. 

American Amat eurs Get 
New Phone Channel 

RADIO amateurs have just been gi.-en 
authority to use the 85.66 to 83.28 

meter, or 3500 to 3600 kilocycle, band 
for radio-phone broadcasting, as weIl as 
the old channels bet'\'een 170 and 180 
meters. 

These bands being well below the 
broa dcast wave lengths should not cause 
any interference for the listening public 
but assure the transmit t ing amateurs a 
new roa d through the ether for t heir ex
perimental and communication phone 
work as well a s t heir code messages. 
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Turkey in the Straw Versus 
3 0' clock Songs 

"TG RKEY in the Straw" has lately 
been revived by the radio and holds 

as high a place on the air as II M idnight 
\Valtz" and other later fox-trots. Radio 
has made it possible for people who danced 
t o the old-time fidd lers a .generation or 
two ago to repeat the performance in 
thousan ds of communities of t he Un ited 
States. 

Bam dance teams have sprung up all 
oyer t he country and are looked on v,;th 
much favo r as a quaint attraction in t he 
tunes 'which strike the hearts of millions. 

Dr. H umphrey Bate and his barn dance 
orchestra have in the period of a few 
weeks become yery popular with the list
eners to \V5:.\I, Nashville, Tennessee, 
owned and operated by The Kational 
Life and Accident Insurance Company. 
The Doctor is ",-ell-known in Nashville, 
haying graduated from Medical College 
there many years ago. He is now a prac
ticing physician in Castalian Springs, T en
nessee. His hobby is the harmonica and 
guitar. ,,-jth him appear the follOWing 
performers: Aloyone Bate, his daughter; 
\Valter Loggett, Oscar Stone, and Bert 
Hutchison. 

During Dr. Bate's programs, messages 
are received from all over the country 
requesting IIPOp Goes the \\Teasel," old
time schottishes, Virginia reels, and 
scores of other tunes used in bam dances. 

KF J R , Portland Oregon, 
After Record 

RADIO station KFJR, the Eastmore
land Broadcasting station of Port. 

land, Oregon, operating on a \I.-a velength 
of 263 meters expects to set new station 
records during International Radio Vleek, 
January 24 to 30, as their transmitter has 
just been overhauled and put in first class 
condition for the tests. 

A special program is scheduled for 
Tuesday night, January 26th, running 
from midnight to 1 :30 Pacific time when 
some of the leading muscians of this sec
tion will present a program "~1 usic from 
the Old l\.Iasters." Many radio listeners 
in the east n.-iII be on the air quite late 
this evening listening for the International 
test stations and they will be wel1 repaid 
if they tune in KFJR in the later hours 
when no doubt many listeners will add 
numerous distant stations to their string. 

Successful D X 
THE special program for two thousand 

~ew Zealand listeners broadcast on 
December 14 from \iVBBn'I, Chicago, 
proved successful despite the very un
favorable conditions under which the 
test \vas made, according to cablegrams 
received by Charlie Garland, di rector of 
\VBB:~I , following the test. 

The program, ",-hich was made up of 
request numbers from New Zealand 
listeners , was broadcast a t the invitation 
of prominent New Zealand radio listen
erS who had reported reception of the 
aftermidnight program from \VBB1I 
with great clearness and volume. 
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Humorous Experiences of an Announcer 
In which the trials and tribulations of the announcing 

gentry are detailed 

By CLARENCE JOHN INGRAM 

T~la~~~ ~;~:~~ o~:o ~~~::n ~~~;o tr:~ 
ceiver, and then tunes.in one of the really 
high class stations which provide the 
varied daily programs, the one thing 
which impresses (if anything causes seri~ 
ous thought concerning the studio work
ings) is the smoothness, and timetable 
like precision \vith which one feature after 
another is sent out through "1\1ike." It 
probably never enters the mind of most 
listeners that operators, announcers, and 
studio managers, encounter experiences 
and situations which would try the pa
tience of Job, were he among us today; 
or else, if vic\ved through the eyes of the 
late Mark Twain, prove as humorous as 
anything ever written by the IVTississippi 
ftatboatman. 

I first faced a microphone as an an
nouncer back in the trail blazing days of 
radio, in December of 1921 to be exact, 
and ha ve been afforded many a chuckle, 
when in retrospect I mentally reviewed 
experiences I had while engaged in the 
interesting pastime of "giving artists
real and alleged-the air." 

When I first faced the "vast and un
known radio audience," which was after 
all not so vast at that time, at Station 
XYZ (which of course were not the call 
letters) radio was almost unknown to the 
general public. In a vague way it was 
known of as something closely akin to 
Black Magic, by means of which ships 
were able to communicate with on.e an
other when in distress. 

At this period in the development of 
broadcasting to ask an artist to give a radio 
program "Tas to arouse a serious doubt as 
to your mental state. True, this skepti
cism was soon replaced by conviction and 
enthusiasm, but one experience I had at 
that time is worth retelling. 

Wouldn't Believe It 

FOR obvious reasons I must give ficd
cious names but in all other respects this 

story is true. In the city where station 
"XYZ" was located there was a male 
quartette with an international reputa
tion. I arranged for a concert by this 
quartette. On the night of their appear
ance everyone who possessed a receiver, 
and who was within range of HXYZ", had 
headphones on anxious to hear the singers 
in their radio debut. After the quartette 
had put over several n umbers in their 
inimitable style, and the telephone num
ber of the station had been announced 
several times, (it was the proper thing to 
do in those hectic days) the station phone 
was kept busy by listeners calling to com
mend the singers. These reports were 
acknowledged "over the air" and of 
course the members of the quartette 
heard the various names announced. 

Among the many who phoned in were 
personal friends of the singers, some of 
whom were unknown to those of us at 
the station. This, it would seem, was 
proof positive that the music \vas. "going 
out." I noticed that one member of the 
quartette, we'll call him "Harry Miller" 
because' that isn't his name, seemed to be 
l).nimpressed and Wore a cyni"cal expres
sion.· The others were apparently elated 
with the success of their radio debut, and 
as name after name of friends came in 
"via telephone'" their joy increased. 

The program ran for an hour and at its 
Gonclusion we were all as happy as chil
dren on Chr'istmas morn-that is all ex
cept lIHarry Miller." After I had thank. 
ed the members of the quartette for about 
the sixth time and had lauded them to 
the- skies, just as they Were leaving the 
studio "Harry Miller" turned and said, 
"You c·an't kid me, I don't believe a damn 
note ever left this room!" ... \\Then I re
vived the quartette was gone. 

This quartette subsequently appeared 
frequently for me at "XYZ" and ap· 
parentiy "Harry Miller" became con
vinced, for he never again accused me of 
trying to ·.lkid him." Only a few weeks 
ago I tuned in one of the local stations. 
and listened to this quartette, and heard 
"Harry Miller" sing a solo. It gave me a 
hearty laugh when it brought back to 
mind HHarry's" introduction to radio. 

Not In Repertoire 

ANOTHER time we were broadcasting 
a joint recital by a young soprano, 

"Bessie Boyce" we'll call her, (she is now 
a headliner in musical comedy,) and 
"Thomas Reynolds," operatic tenor. Both 
were extremely nervous and this nervous
ness seemed to increase as report after re
port was acknowledged. Among the re
ports received were some making the 
usual request for special numbers. In 
acknowledging these reports between 
numbers I indulged in a bit of good 
natured "kidding", more to place the 
young singers at their ease than to ap
pear "funny," and said, among other 
things, "perhaps we can prevail up'on one 
of the singers to render the 'Flower Song 
from Pillsbury' for us," and turning to 
IIBessie Boyce" I added, jj\Vill you oblige 
Miss Boyce?" However this sally had 
the opposite effect from what I had hoped 
for "Miss Boyce" became completely a 
victim of panic and stammered, "I don't 
know that aria very well but II jVIr. 
Reynolds" does." I turned inquiringly 
to "l\'1r. Reynolds," whom I discovered 
had become as red as the proverbial beet 
and was nervously toying with his watch 
chain. "How about it Mr. Reynolds?" 
I asked, and to my surprise my young 
tenor friend said in all seriousness, "I'd 

be glad to but I haven't the music with 
Ole." 

This experience merely shows how panic 
will seize artists, who ordinarily are com
pletely at ease before large audiences, 
when they face the microphone for the 
first time. Both of these artists knew 
there was no such musical composition as 
the "Flower Song from Pillsbury," but in 
their eagerness to please, and nervousness 
in £acing the "mike", the name of the 
selection requested failed to register upon 
their minds. 

Sunday evenings at "XYZ" we broad
cast a half hour radio chapel service. We 
sought to give each denomination an op
portunity of conducting these services, 
and invited all to participate. The vari
ous pastors of the city gladly cooperated, 
prepared special sermons an-d brought 
their choirs and organists to the studio. 
These services became a popular feature, 
and we received a request from a certain 
religious sect asking that they be given 
the opportunity of conducting one of their 
services at the station. We cheerfully 
agreed and arranged a date for them. 

On the appointed day they arrived at 
the studio and were given the usual in. 
structions concerning the distance to 
stand from the microphone, etc. When 
the proper time arrived I made the cus
tomary preliminary announcements and 
introductions and the service opened. 

There were ten in the group, five men 
and five women, to conduct the service, 
and I thought at the time that their in. 
dividual and collective appearances left 
much to be desired. However, if they had 
a message to deliver and were engaged in 
the Lord's work Who was I to pass judg· 
ment, though secretly I Was thankful for 
the blindness of radio. 

Phonograph Saves The Day 

T HE service opened with a hymn by 
entire 'ensemble.' What this lacked 

in musical quality was perhaps compen
sated for by the fervor of the singers. A-:; 
I listened to their opening rendition I ex
perienced a sinking sensation. But I COll

soled myself with the thought that pos· 
sibly their service would improve as they 
"warmed up." 

They "warmed up" alright but there 
was no improvement, at least not from 
my viewpoint! The opening hymn con· 
eluded their "pastor" delivered an ex
temporaneous prayer, in which he asked 
for everything except the New York 
Central Railroad, following which the 
most woebegone female of their group 
attempted an alleged soprano solo of an 
anthem. It was terrible, but I was com
forted and able to bear it by recalling to 
mind what the early Christian martyrs 

(Continued on page 44) 
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A Radio 

Enterta iner 

Who 

Makes 

His 

Repertoire 

He feels perfectly at home 
TO THE readers of Radio Agewho have 

fonned the habit of spinning their dials 
to 226 meters, the pleasing voice of Maur
ice B. Silverman has become an established 
institution. His ability to adapt his song 
and style to fit the program is responsible 
in a great measure for the well deserved 
popularity he has attained. 

Mr. Sil .... erman, like Charlie Garland, 
the genial director of WBBM, attempts 
t o select his repertoire in accordance with 
the requests from his audience. 

And so in response to the demands of a 
number of his admirers We present t hi s 
opportunity of peering beyond the micro
phone into the life of the popular enter
tainer. 

But let Mr. Silverman teB about it in 
his own way: 

"BROADCASTING gets into the sys-
tem" he said. H I suppose a good 

and terse description of why I enjoy it is 
to say I get a great big kick out of it . I 
have been singing as far back as I can re
member. In fact, when I wasa youngster, 
my ambition Was to be an actor. I don't 
know why, because nobody ever accused 
me of having talent that the world would 
pay a price to see and hear. Anyway, I 
never did quite realize my ambition, ex
cept to take part in amateur theatricals 
-mostly singing parts. Now I'm an ad
vertising man. Who knows-perhaps 
broadcasting and advertising to me were 
synonymous. 

"It Was just one of those little incidents 
that got me to be an air bug. I Was tun-

ing in long distance stations one evening 
and I got some st range sounds on n eW dial 
reauing:;. I thought surely I h ad Hono
lulu-until the announcer brought me 
back close to home. In fact, it was so 
close that I could see the towers from my 
back porch. You guessed it. It was sta
tion \VBBIvI. A day later I quite casu
ally remarked to a friend who resides in 
t he Broadmoor Hotel where t he station 
is located, I would like to sing over the 
air. In a few days I got a call to c'mon 
over. I went to the home of Mr. Atlass, 
owner of the station, stood before t he 
mike, and-there you are.. 

"There are peculiarities about some 
voices that make them suitable for broad
casting. I have heard singers with beau
tiful, melodious ,"oices, and these same 
singers went 'flat' over the air. I am 
fo rtunate in having put my stuff over via 
the microphone route. \Vhen asked to 
sing otherwise, I invariably beg off. I 
don't like to spoil the illusion. I've been 
successful as a broadcast entertainer. 
\Vhy take a chance? 

14The fascinating part about singing to 
the great audience of invisible listeners is 
that you are ever wondering how they are 
receiving your offerings. The silence of 
the studio, and the businesslike manner 
in which the work around the studio is 
conducted, gives the performer little en
couragement. But when letters come in 
from far off places, that's where the real 
thrill begins. And when your friends 
meet you and thank you for entertaining 
them, it makes you feel as though you are 
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Conform 

to the 

Wishes 

of 

Air 

Listeners 

\vith WBBM 
really doing something ,,,~orth while. It 
helps a feUO\V' keep in touch with his 
relatives, too. That's a great time saYer 
-isn't it? 

"\(\TBB AI is a habit wi th me. \Vith a 
few except ions, I have done a ll my 

air singing from that station. It's a home
like place to me. I feel I ha,~e a personal 
interest in it and in all the me mbers of the 
staff-and in Leslie and Ralph Atlass, too. 
They own the station, you know-and 
they are a couple of dandy boys. I've 
been dividing -my time bet\...-een the stu
dios at the Broad moor Hotel and Stewart 
\Varner. I feel perfectly at home in both 
places. 

"\Vhat kind of songs do I prefer to sing? 
\Yell, you see, a singer likes to please his 
entire audience. So I do a bit of ever)!
thing-------;-adapt m yself to the nature of the 
program that holds sway at the time. I 
have had streaks when I featured the Irish 
melodies of Olcott. Again, I get a craving 
to see how I can put over a few melodies 
of lVlcCormick. Then I will do some real 
jazzy stuff. And then I try the character 
numbers with a sandwich of poetry recited 
for the sake of var iation. I really like the 
songs that enable me to interpret the com 
posers' thoughts. '\Vaiting for Ships 
That Never Come In' is a number I have 
been requested to repeat several times. 
But my aim is to try and please the listen
ers. In fact, that is the chief incentive of 
everyone who broadcasts. That's why \\'e 
always appreciate receiving communica~ 
tions by wire, mail or phone." 
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Chicagoan Witnesses KFI's 
Auditions 

Relates method used by this station in pick
ing its radio talent.-By Lindsay McPhail 

"PUSH the eie,"ator button 'R' and get 
off when the ele...-ator stops," says 

pretty l\liss Brundage in the main floor 
offices of the Earle C. Anthony ::Vlotor Co. 
in answer to my query as to the location 
of hostilities of Radio KFI. Yes, folks, 
Radio KFI is just the way they announce 
it out on the \Vest Coast, or RADIO 
KHJ. or RADIO anything, just as brief 
and to the point as possible. 

To go on, the elevator did stop, sure 
enough, right at the radio studio on the 
fifth floor, and I alighted from the self
service eleyator to find the busiest radio 
station I had eyer seen in my life. 

A radio singer, l\Iiss Delbridge, was 
singing a grand opera aria, with my good 

friend, Les _-\dam,,;, at the piano. I stepped 
a fe-w paces around to the outside 
right of the studio proper, into a room 
,vhere at least twenty people were wait
ing, some standing, some seated. Soon 
l\Iiss Delbridge had finished singing her 
song-but, to my surprise, there was no 
attempt made to announce her, How
eyer, tn a minute or two a deep voice 
shouted out oyer the Alike, "i\[iss Hansen 
in the studio, please t" 

"1'1)" stars!" says I to myself, says I, 
"what .a dizzy way to conduct a pro
gram!" Still, I soon realized what I took 
to be a broadcast program was nothing 
but a tryout for talent. Yet, why was I 
sllppo~ed to know that? 

The Park Sisters, June and Frances. ukelele and vocal duet artist~. 

Surelyenoush, this was Friday-"Audi
tion day" at Radio KFI. RADIO KFI
don't f~rget that. Friday afternoon from 
two to fiye is the tryout session of this 
important station. A very rigid test is 
put to each "ham" attempting to become 
an I<arti.,t". I'd hate to appear before this 
jury of entertainment-for it's cruel. At 
least two of the announcers, one of them 
a program director, sit outside the studio, 
right in amongst the future victims, and 
cut the poor tryout acts to pieces. Miss 
Hansen, who you remember was -called 
into the studio in the last paragraph, was 
an elocutionist. She ·elocutioned. "Ter
rible, Horrible, Impossible!!!" came in 
grunts from the jury outside; "sounds like 
a peddler trying to sell his last peck of 
potatoes!" Then, a few minutes later, 
the same IIJ ury" was breathing easier . 
. , Ah, not so bad" Was their tone, as Ivliss 
[\Iorgan sang her song; _Miss i\Iorgan was 
young, sweet, beautiful, or long titian 
tresses, but that's not the reason Glen 
Rice, chief announcer and director of 
Radio KFI, said "Not so bad "-she 
really could sing, and was later signed 
lip to sing for the station for three 
months. 

"i\Ir. Schmidt," came over the Mike 
once more from Les Adams, Hcorne into 
the studio, please." IVIr. Schmidt was a 
yiolinist with the usual line of the IIpun kIt 
l1erformer, and he started in with the 
lIsllal talk of "I vas vunce in the Pitts
hoig Symphony Orchestra," (just once!) 
and then "1\1] Y chee string lSS yet a little 
damp;" then, 4iaccompanied Madame 
Schoemaker-Tack in concert from New 
York to Chicago." (Then he had to walk 
back to New York.) 

"ALL right, all right, but you're not 
there now," came Adams' reply; 

"you're in Radio KFI. Let's go!" and 
then Schmidt played, or rather sawed 
yigorously, keeping the rosin manufactur
ers in business for fair. Just then a funny 
thing happened. In the midst of this 
terrible operation, two of the yiolin strings 
broke simultaneously. One flew back and 
hit Schmidt in the eye. "Got in Himmel" 
came oYer the 1like--in German-and 
whatnot in English. Needless to say, 
Schmidt was not hired. They "took his 
telephone number," which is the diplo
matic way of saying UNot so good." All 
the foregoing is to show how critical Radio 
KFI is when it comes to picking new 
talent. Out of twenty aspirants, only 
three entertainers were picked this day! 

Inside the studio of KFI there are no 
drapes to be seen. The studio is ordinary 
sized, a Chickering grand piano is in eYi-
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dence, the ceiling or "roof" is sort of 
semi-hectagon in shape, and the wall s 
from half way up to the top are covered 
with monkcloth, one thickness, with noth
ing hut a colored plaster wall from this 
same half-way point to the floor. The 
ceiling is quite high, at lea;)t twenty feet. 
On the east wall is a large green light, in 
sight of eyery one, and O\-er it a sign read-

l ing "WHEN THE GREEN LIGHT IS 
BURN ING EVERY SOUND IS 

, BROADCAST BY RADIO," and on 
the south wall one reads: "OUT OF 
COURTESY TO THE ARTISTS WHO 
PERFOR~I THERE WILL BE NO 
S ~IOKIKG PERMITTED IN THIS 
STUDIO," and so on. 

"C0?\'IE on back to our operating 
room," spoke up hospitable Glen 

Rice at this time. "I'm sure you'd 
like to see the room and meet our oper
a tors. " Back into the operating- room we 
went (sounds like a convention of doctors, 
doesn't it?) and here we met friendly 
(t hey're all friendly in California) F . \\'. 
Lilly, the chief engineer. Mr. Rice left 
me to Mr. Lilly, who went on to explain 
t he operating devices in the huge room. 
where there really are three rooms in one. 
These three rooms are the control room, 
t he largest of the three, the transmitter 
room, and the generator room, which con
t ains a set of three motor generators and 
a power switchboard, with a spare set of 
generators in case of accident to the main 
set. 

There is an item of human interest 
which I think should be mentioned here, 
o ut of courtesy to this station. An oper
a tor sits at a loud speaker on the small 
t able, ~eemingly enjoying the KFI pro
gram in sway, but he's not. He is a 
special code operator, and picks out the 

(Continued on page 59 ) 
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Louise KIos, harpist. 
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S:~::"~:=~?R:d~~hrient:;;~M:~~~e I 
The power company cannot undertake to 1 
correct radio troubles not caused by its , 
system, and it should not be called on to 
investigate sources of trouble over which .. 
it has no control. Each one of you has 
the duty of finding out whether the , 
trouble is caused by your own set Of by 
something in your own house before you 
call on the power company. If you are 
not capable of making the necessary 
simple tests, or do not care to make them, 
you should call on the radio dealer who 
supplied your set for this assistance and 
you should expect to pay him for1tis work. 

PO\VER companies in the United 
States are paying a great deal of 
attention to radio interference and 

means of preventing it, according to E. P. 
Peck, vice-president of the Utica Gas and 
Electric Co., at Utica, N. V., who re
cently addressed members of the Utica 
Radio Association on this subject. 

One of the points developed by Mr. 
Peck is the list of probable causes of 
interference as outlined in this story, and 
where possible the remedy. These causes 
were tabulated as a resu1t of a great deal 
of work on the part of the power com
panies and allied interests, all of whom 
have an interest, direct or i':ldirect, in 
radio reception. 

The causes outlined, of which there are 
53 so far, are as follows:-

Sources of Interference 

In Receiver or Apparatus Connected To It. 
1. Improperly tuned receiver 
2. Loose connection in receiver or 

broken wires in head-phone or loud 
speaker cord 

3. Defective grid leak 
4. Defective tuning condensers-mo

mentary shorting of condenser plates 
5. Fixed condenser with defective in-

sulation 
6. Discharged or weak batteries 
7. Loose connections at batteries 
8. "B" battery eliminators : electrolytic 

type under certain conditions 
9. Bad socket 

10. Bad tube 
From Apparatus In Same House with 

Receit'er or in N eighbor's House 
11. Vacuum cleaners 
12. Sewing machine motors-any com-

mutator motor 
13. Violet-ray machines 
14. Ozona tors 
15. Door bells a nd buzzers 
16. Switching of la mps or other electrical 

devices 
17. Electrical heating pads with ther

mostat control 
18. on burners using spark ignition

certain types 
19. Washing machines with split-phase 

type of motor-starting switch defective 
20. Battery chargers; vibrating type 
21. Battery chargers ; electrolytic type

under certain conditions 
22. Elevator controllers and motors of 

the commutator type 
23. Bad contact in switch, fuse, socket, 

or other device 
24. Hum caused by having radio re

ceiver or its wiring near lighting wires 
From Outside Sources 

25. Atmospheric static 
26. Regenerative receivers 
27. Sign flashers 
28. Commercial wireless (code) station 
29. Amateur wireless stations 
30. Induction coils 
31. Electric street cars 
32. Defective rail bonds on street rai]

way systems 

Recent address of E. 
P. Peck, Vice-Presi
dent of Utica Gas and 
Electric Co., gives 
wealth of useful infor-

mation 

33. Heterodyning: of broadcasting sta-
tions 

34. Overlapping of broadcasting stations 
35. Telephone ringers 
36. Induction from telephone and tele

graph lines 
37. 1t-lotion picture machines using arc 

lamp 
38. Motors and generators of the com

mutator type 
39. Electric welding apparatus 
40. X-ray machines 
41. Static machines 
42. Static produced by be1ts 
43. Electrical manufacturing processes 
44. Induction from high potential cir

cuits 
45. Arcing wire in trees and other 

grounded objects 
46. Leaking insulators on power circuits 
47. Defective lightning arresters-pow~r 

circuits 
48. Loose street lamp in socket 
49. Bad contact in switches 
50. Lightning arresters 
51. Smoke or dust precipitators 
52. Defective transformer 
53. Defective street light rectifiers 

Not all Sources 

THIS does not cover all possible 
suorces of trouble by a great deal. 

However, in this list, it is seen that there 
are ten possible kinds of trouble that can 
be caused by your own receiver or the 
apparatus connecting to it. There are 
fourteen kinds of trouble that may occur 
in the electric equipment in your OWn 
house or in the neighbor's house. There 
are thirty sources of trouble that or
dinarily are outside your house, and of 
these nine may be in the power company's 
lines or equipment. The power company 
is very desirous of locating and correcting 
every case of radio interference caused by 
its lines or equipment. The power com
pany, however, is organized for the 
purpose of delivering electric service to 
its customers at the lowest possible-cost, 
and they cannot incur unjustified ex
penses. Your power company would be 
subject to severe criticism if it incurred 
large expenses for things entirely outside 
its normal business. You can see from 
the list of probable causes of interference, 
only a small fraction of the troubles 
experienced by broadcast listeners are 
due to the power company's equipment. 

The Canadian publication on inter
ference has covered these tests quite well, 
and the fo1lawing quotations are made 
from their report. It is strongly recom
mended you make these tests yourselves 
in case you are experiencing interference, 
other than static, to your reception. 

Try These Tests 

F~~;;i;~h~Tr~cJ~erdi~t~:;i~~' ~ffa~~ 
in y~)Ur receiver or is actually interference 
coming in on the air. Disconnect your 
aerial and ground wires. If there is no 
reduction in the intensity of the noise 
while the broadcast music is stopped by 
the disconnection, the probability is that 
the source of the noise is in your own 
receiving set, in the form of a loose con
nection, faulty batteries, or defective tubes. 

Shake your ground wire near the ground 
connection to make sure that the noise 
you bear is not caused by a bad connection 
at this point. 

Second Test: To determine whether. 
the interference originates in your own 
house lighting circuit. 

From cases of interference investigated 
it has been found that a great number of 
these are of a purely loc~l nature, originat
ing in such sources as a lamp loose in its 
socket, or a loose plug of a heater, or from I 

faulty household apparatus. While the 
interference is continuous, open your main 
house-lighting switch for a few seconds, at 
the same time listening in on the receiver. 
If the interference stops when the switch 
is open, the source of the interference is 
probably in your own circuit. This test ,I 

should be repeated several times, however, 
as there may have been a misleading 
coincidence with something occurring 
outside at the instant this switch was 
opened. Many sources of interference do 
not start again immediately as the switch 
is closed, 50 that observations taken at 
the instant of opening the switch are more 
reliable than those taken at the instant 
of closing it. 

Third Test: To determine the extent 
of the area affected by this interference. 

When you are assured that the inter
ference comes in on the -air and ' does not 
originate in your own set or in your own 
house-lighting circuit, you should com
municate with others in your district who 
have Radio receivers. Great care should 

(Turn to page 55) 
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Two Views of Warner Bros. Portable 
Transmitter 6XBR 

" T HE portable radio broadcasting 

I 
station of Warner Brothers' motion 
picture studio and Radio KFVlB is 

t he largest of its kind to be built. The 
Department of Commerce has issued call 
letters 6XBR on 108 meters, 250 watts of 
power. 

The set has been operated under all 
conditions and has shown its worth in 
every way. It fills a long felt want for 
a station on wheels. It can be run out 
and set up in a few minutes' notice. It 
can also be brought to play in less than 
fifteen minutes after reaching its destina
tion. 

The apparatus is mounted on a More
land motor coach, which is twenty-t\vo 
feet long, behind the dash, and gives 
ample room for the 4 panels and the 
transmitter. 

The antenna system consists of two 
, collapsible towers that fold down against 

,I the top of the truck, and when extended 
reach the height of forty-five feet at the 
high end-twenty-five feet at the low. 
The wires are brought down in a fan and 
fastened to the lead in insulator. The 
counterpoise runs around the top edge 
of the truck, being left open in fron t. 
The transmitter is of two hundred and 

i fifty watts, using coupled Hartley circuit. 
A maximum amount of coupling is used 
to keep the Wave steady and sharp. 
The antenna circuit is detuned thirty
t hree per cent in order to keep the Wave 
steady. The tuned grid and plate circuit 
was given consideration but it Was 
thought the Hartley circuit properly 

6XBR Ready to broadcast. Charlie Wel1man , feft , manager and announcer at 
Warner Brothers ' radio station KFWB, Hollywood, Califor nia, and Frank N. 
Murphy, Chief Electrical Engineer, right. 

placed would give better results. for the 250 watt modulator. T he speech 
Constant current (Heiss ing) syst em of amplifier is coupled to the mod ulator by 

modulation is used with the usual success. the use of transformers. T his s tag~ of 
A fifty watter acts as a speech ampli fier amplification is very much li ke t he ordi

nary receiving set except that the trans
formers a re built t o carry 1,500 volts a nd 
the added volume of voice which is 
needed to modulate 250 watts. 

T he input panel uses two s t ag~~ of 
power a mpli ficat ion with a third stage 
when needed . These stages are im
pedance coupled to gi\·e better a nd clearer 
amplificat ion . This panel del ivers about 
ten Wat ts of energy to the fifty watt 
speech amplifier. A 500,000 ohm pot en ti
ometer con-troIs the volu-me o f t he input 
panel. A jack a nd plug a rrangement i~ 
used in a ll circuits to t est the p late 
cur rent . T wd microphones m ay b e used 
and a 'switch is provided for changing 
from one to the other. A separate p a nel 
controls the power for the generators. A 
fourth panel controls the entke power 
supply. 

The two generators a re supplied with 
24 volts direct current and deliver 1,500 
volts D.C. running at" 6,000 R.P.M. Four 
hours of steady service· is had from one 
charging of the batteries. Jelly batteries 
are used throughout, both for the gener-
atorS and filament. ' . 

Particular care Was taken to run an 
wires in the truck whether from batteries 
to tubes, or from one panel to the other 
in lead, covered cable all oJ ·which are 
grounded. This keeps a.ny radio fre

Warner Brothers' portable radio station 6XBR. 
ing panel, generators and power panel. 

Closeup of battery racks charg- quency out of a11 the circuits. 
(Turn to page 6()} 
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ANNOUNCEMENT 

The 1916 Radio Age Annual 
Is Now Ready 

T o MOST RADIO FANS the Radio Age Annual needs no 
introduction. Thousands of fans from all over the world have 

been waiting for this announcement of our 1926 ANNUAL, and 
we have a great treat in store for them. 

Many pages of blueprints of the most successful hook-ups of the year, along 
with complete descriptions of these sets. Technical articles on every phase 
of radio written by unbiased radio experts. Photographs and illustrations 
by the score .. A complete list of broadcasting stations with a log you can easily 
fill. These are just a few of the things that will make the RADIO AGE AN
NUAL for 1926 the most talked of and widely read book about radio. 

The price of this book is $1.00. If after receiving your copy you are not com 
pletely satisfied, return the Annual and we will refund your dollar. For the 
past two years our Annuals have been sold on a money-back-if-not-satisfied 
guarantee. Out of the many thousands of copies sold only one came back! 
(You can:t please everyone.) 

The number of copies available is limited. Use the coupon below and be sure 
of getting the 1926 RADIO AGE ANNUAL as soon as it is off the press! 

To those fans who have never before been the proud owners of a RADIO AGE 
ANNUAL we are making a special offer. For only $2.50 we will send the 1926 
ANNUAL, and include also a copy of the 1925 ANNUAL and a copy of the 
1924 ANNUAL. A complete library of three- years activity in set building 
and technical writing. Don't miss this opportunity to add to your knowledge 
of radio. Use the Coupon below. 

Everything from the smallest to the largest, 
the simplest to the most complex circuits known 
to radio. A technical library; a how-to-make 
book that has no equal; a book you will be proud 
to own. The RADIO AGE- ANNUAL for 1926_ 

RADIO AGE, Inc. 
500 North Dearborn Street 

CHICAGO 

Radio Age, Inc., 
500 N. Dearborn St., 
Chicago, Ill. 
I want to be one of the first to receive a copy of the 1926 
RADIO AGE ANNUAL. Enclosed find my check 
(cash or money order) for 

o $1.00 for the 1926 ANNUAL 
D $2.50 for one each of the 1924, 1925 and 1926 

ANNUALS. 

Name ..... __ ... __ .........•..... ..................•. _ ....................... _. ________________ _ 

Address _____________________________________________________________________ _ 

City ___ _ ___________________________________ State ________ . 
2-26 

Tell thel1~ you rearl it in RadiQ Age 
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1001 Hookups Possible \Ylith 

Universal Test Board 
By JOHN B. RATHBURN 

RADIO u.perimenters who enjoy trying 
out the various receiver hook-ups 

published from time to time will find the 
universal test board a very convenient 
and rapid method of making connections. 
Really, it is a modification of tho.:: old time 
" bread-board" system which has been 
used by experiment'ers for years, but as 
t he principal elements of the receiver 
circuit are mounted permanently on the 
board, and pin jacks are used for making 
the connections, it avoids the delay and 
nuisance of tightening wires onder binding 
posts or of solderin'g. Connections that 
formerly took hours because of the time 
consumed in connecting wires to the 
apparatus can now be made in a few 
minutes by inserting the tip plugs into 
t he small connection jacks. 

~ As now arranged, the board will 
accomodate any radio receiver circuit 
containing from one to six tubes, and 
designed for operation on the ordinary 
b~lnd of broadcasting wavelengths. Three 
variable condensers which can be utilized 
for tuning operations and rheostats for 
C.:;mtrolling the filament current are built 
directly and permanently into the board 
as they are essentials of nearly every 
receiver hook-up. The same is true of 
tJ1e" sockets, battery connections " and 
instruments for measuring the current 
and voltage. Tuning inductances 'vere 
npt included in the present layout for the 
reason that such coils are someti mes 
specially wound for the circuit being 
tested and also for the reason that it is 
often required to make tests on t he coils 
themselves which would be impossible 

\vith standard coils mounted in p lace. 
The same applies to the audio frequency 
transformers, which are not shown, for 
sometimes resistance coupled audio stages 
are required in place of the transformer 
coupled type, and in such a case, the 
transformers would be decidly in the 
way. 

Simplification of the board has as much 
to "do with its successful application as its 
completeness in regard to equipment, and 
while we might have shown a sample of 
every type of radio unit mounted in place, 
yet so much apparatus would have com
plicated the board to such an extent as 
to make its use very difficult, th us at 
least partly defeating the primary object 
of the board. Too much appara tus, 
permanently installed, is as bad or worse 
than a deficiency. 

Every amateur knows the danger and 
difficulty of using odd lengths of an
nunciator wire or cotton covered magnet 
wire in making connections, and possibly 
all of us h a \-e at some time blown out a 
tube or wrecked a coil because of defectiye 
insulation on suc h wires. The insulation 
always had a way of fraying off unex
pectedly and left a bare section of copper 
that Was almost sure to cause trouble 
sooner or later. In the Universal test 
board this difficulty is oyercome by the 
use of braided rubber covered fixture 
wire, similar to that used in the wiring of 
chandeliers or similar lighting fixtures, 
and with this insulation one ma y be su.-e 
of protection against plate voltage shor-ts 
on as high as 350 volts. Phone tips are 
then soldered to the ends of the fixture 

wire for contact with the jacks, a nd after 
the end of the braid is carefully waxed 
there will be no danger of frayi n g. 

Connection is made from point to point 
by inserting the tips into the jacks of the 
mounted apparatus or into the numerous 
blank spares placed around the panel at 
convenit!nt intervals. At points where 
more than one connection is likely to be 
made to the terminals of the apparatus, 
double jacks are connectedin parallel. 
This is true of the variable condenser 
connections and similar places. Spare 
hicks for paranel connections a re inserted 
between the condenser unit groups so 
intermediates or bypass condensers can 
be quickly inserted. 

General Layou t of Panel 

A LAYOUT scheme Was followed which 
corresponds c1ose1y to the unit 

sequence of a radio frequency circuit, 
that is, arrangements were made for 
the tuning units a t the left end of 
the panel in accord with most scheml " 
atic diagra ms, while holes were drilled 
at the right hand end for the audio 
frequency equipment. Thus, starting 
at the left h a nd edge, come the three 
yariable condesners with connections and 
holes for the tuning inductances, with the 
rheostatic controls at approximately the 
center of the panel. At the right hand or 
Olltput end are the Amperites for fixed 
control of the audio frequency tube l 
fila ments and the output posts. 

A schematic diagram showing the 
co:mections of a typical five tube hook~up 

(Tu.rn to page 39) 
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(Continued from page 37) 
is shown on the first blueprint , Fig. 1. 
It should be understood that this diagra m 
is only one example of the thoflsands of 
circuits possible on the board, and that it 
is essentially for the purpose of illustrating 
the use of the device in making experi
mental hook-ups. For this reason only 
t he permanent parts of the board a re 
shown in full heavy lines while the tem
porarily attached parts and also the 
wiring are shown in dotted lines to dis
tinguish the test parts from those t em-

I porariIy installed. 
To distinguish the wiring connections 

from the outlines of the temporary p arts , 
t he wires are shown as wavy irregular 
dotted lines, terminated at either end by 
the small triple circles that indicate the 
connection jacks. Drawn in this way, it 
is easy to understand the p a rt that the 

. jacks play in the connection of the 
circuit. At other points will be seen the 
spare and unconnected jacks that have 
not been used in this test circuit but 
which may be useful in some other t y pe. 
Battery binding posts are located along 
t he back (Upper) edge of the panel so 
t hat they will be out of the way of the 
operator when he is working on the panel, 
but at the same time so that they will be 
in full view at all times. 

Each of the battery binding posts is 
marked with its nature and voltage in' 
the usual way with extensions brought 
down to the main through busbar which 
run the fuIl length of the panel. The 
filament current is t a ken in at the posts 
marked (-A) and (+A) with an auxilia ry 
post (AA) used in cases where 8 volt 
tubes are used in the amplifying stages, 
and a special jack (J A) is installed for 
making this connection when necessary. 
A battery switch (SW) in the (-A) line 
cuts off the battery current. It is be
coming very common practice to employ 
two filament voltages since the new eight 
volt power tubes have been placed on the 
market, hence the 8.0 volt line is brought 
down into the audio frequency stages 
only, or sO that it can be connected to the 
last two tube sockets at the right. 

"B" battery connections are shown for 
22.5 volts, 45.0 volts, 67.5 volts, 90 volts, 
and 135 volts, but the later voltage is 
only Tun as far as the last two audio 
stages for obvious reasons. Next to the 
" A" posts come two sets of connections 
for the I'C" battery, one set marked 
(-Cl) and (+CI) being for biasing the 
audio stages while (-C2) and (+C2) are 
for the radio frequency circuit when this 
division is to be supplied with a battery 
bias in the grid return circuit. There are 
circuits in which more bias batteries are 
used, but such cases are not common. 
Both Jacks (JI-J2) and binding posts are 
placed in the "Output" at the right so 
that an y sort of connection can be had 
with the phones. or loud speaker. 

Negative B Return 

ONE problem that was difficult to 
solve was that problem in vol ved in 

making the interconnections between the 
"A" and "A" batteries that occurs in 
every circuit. For example, in some 
circuits the (+A) and (-B) are con
nected together while in others the con
nection is made between (-A) and (-B). 

Actually it does not usually make a great 
deal of differ ence in a receiving set which 
connection is used, but for the sake of 
conforming with the' various diagrams a 
permanent cord tip is connected to the 
(-B) post which can be plugged into 
either tip jack connected to the (-A) or 
(+A) posts. As shown, the cord from 
(- B) is plugged into the (+A) jack. A 
t hird jack (J 5) is connected to the (-A) 
post so that it can be connected to ground 
as is generally necessary in the majority of 
ci rc uit s. It is in use in the circuit illus
trated. 

Two antenna connection posts (AKT-l) 
and (A~T-2) are provided for tapping 
into the primary circuit of the antenna 
coupler. Two are necessary with the 
present day single circuit antenna in
ductance which is generally provided 
with one tap for broad tuning and one 
antenna tap for sharper tuning. The 
groun d post at (CND) needs no further 
comment except that it is provided with 
th ree jacks. 

All sockets are of the standard N a V)' 

type. When the UV-199. UX-120 or 
other odd base tubes are employed it wi1l 

Here is the Answer to the 
Radio Fan's Prayer! 

In this article Mr. Rathbun 
has considered the wishes of 
many Radio Age readers and 
presented a simple, yet effective, 
method of making tests of 
various circuits without having 
to do an e ndless amount of 
wiring and connecting of wires 
and apparatus. 

By means of the Universal 
test board described in these 
pages any reader who has any 
curiosity as to the values of 
the many circuits he reads 
about, may readily test their 
worth and assure himself a 
maximum of pleasure and edu
cation while going through the 
process. 

be necessar y to use adapters. Any 
socket can be used independently or as 
many may be used as required-five in 
the circuit il1 ustrated. \Vhile theo
retically, a rheostat should be supplied 
with every socket, yet this led to so much 
complication that a compromise was 
decided upon . According to con ventional 
practice, the two radio frequency stages 
are operated by one rheostat, hence the 
rheostat (RI) was used to control the 
first two tubes, ma rked (1) and (2). As 
the third tube (3) is generally a detector, 
it is given an independent rheostat (R2) 
which controls this tube alone and which 
may also be used when the tube is acting 
as a detector without any preceeding 
radio frequency stages. 

With a circuit employing three stages 
of radio frequency the tube (3) is no 
longer a detector and tube (4) now takes 
its place. This made the rheostat (R3) 
necessary for the in dependent control of 
tubes (4), and this acts in combination 
with the Amperite (R4) which is used 
when tube (4) is an audio amplifier. The 
remaining audio tubes (5) a nd (6) are 
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controlled by the two Amperites (R5) 
and (R6) for t he audio tubes are seldom 
critical and operate satisfactorily on 
fixed resistor. As the Amperites a llow the 
full permissable potential on the filaments, 
the rheostat (R3) simply modifies the 
action of the Amperite, (R4), reducing 
the current below normal as may be 
required with a detector tube. 

All grid and plate connections on the 
sockets are provided with jacks so that 
they may be connected to the proper part 
of the circuit, regardless of the relative 
position of the tube itself. 'When it comes 
to a question of polarity in regard to the 
"A" battery connections, as in the case 
of the detector tube in 'l.rhich the positive 
side of the filament must be connected to 
the grid return, separate jacks are 
provided which allow the (3) and (4) 
tubes to be connected either to the posi
tive or negative "A" line as may be 
required for the proper bias. At (GL) 
and (CC) are clips for the connection of 
grid leaks and grid condensers, a set of 
clips being at each tube where condensers 
and leaks may be required. . 

In certain classes of circuits, grid 
con densers and leaks are used in the radio 
frequency and audio frequency tubes as 
wen as for the detectors. In amplifying 
a negative bias is always required, and 
when the arrangement of the tuning 
condensers is snch that the direct bias 
through the grid return no longer reaches 
the grid, then leaks must be provided 
from "-A" line or from a biasing "C" 
battery. For this reason, every tube has 
its condenser and leak clips. 

Fig. lA shows how the condenser an d 
leak clips can be made out of thin sheet 
brass when they cannot be obtained at 
your local radio store. A flat Muter type 
condenser (GC) is held by grooves in the 
clips While the usual cartridge type leak 
(GL) is held by depressions sunk in the 
tops of the clips. 

Plate Potential Jacks 

CURREXT from the ,-arious "B" 
battery lines is taken from a num

ber of jacks located at ,"arious advanta
geous points, as near the radio frequency 
and audio frequency stages. There are 
at least as many connections to the 
"B" lines as there are tubes, but all of 
the connections are of course not taken 
from the same line. As a rule, the radio 
frequency tubes work best on 45 volts of 
"B" battery, the detector on either 22.5 
or 45 volts while the audio frequency 
tubes require from 90 to 135 volts for the 
best performance. \Vhen resistance coup
ling is used in the audio stages it is almost 
universal practice to use 135 ,"oits on the 
last three tubes. The layout of the "B" 
bus-bar has been based on this practice. 

Simple "idle holes" have been provided 
at different points for bolting down the 
temporary apparatus. Such holes are 
indicated by single full circles in stead 
of the three concentric circles used for 
indicating the jacks. In testing, only one 
or two holes will be all that is necessary 
for t he attachment of the apparatus. 

In making comparisons between diff
erent hook-ups and to determine the 
output energy and "space current" of 
the tubes, it is necessary to include a 

(Tu.rn to page 42) 
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milliammeter (MA) in the output cir
cuit or at a point where all of the plate 
current flows through the meter. The 
milliammeter is shown at (MA) connect
ed in the (- B) line , hence in this position 
a ll of the current passes through (MA) 
no matter what "B" voltage may be 
used at that time. Other connections 
can be used for special conditions, but 
for all around service it has been found 
that the present arrangement is best. 

A k nown "E" battery plate voltage is 
impera tive for making comparisons be
tween different circuits as the valu"me of 
sound depends large.ly upon the potential 
on the plates. \Vith weakened batteries 
or unknown plate voltages an entirely 
wrong idea m ay be had of the capabilities 
of a receiving set, and undoubtedly many 
excellent circuits have been unjustly 
condemned because of a weak "E" 
battery used at the time of the tests. 
For this reason, a two scale 'Veston "E" 
battery voltmeter has been installed at 
(VM), so arranged that the voltage can 
be read at any point on the "E" lines, and 
by m eans of the two scales can be made to 
record high or low voltages accurately; 

The (0-50) vo lt scale is used for the 
22.5 and 45 volt "B" lines. By turning 
the button to the other side of its travel 
the instrument reads voltages up to 100 
volts. By means of jack connections be
tween the 90 volt and 135 ..... olt lines, the 
voltmeter reads the difference between 
90 and 135 volts or 45 volts when the 
batteries a re in good condition. To 
determine the voltage on the 135 volt 
line, add the voltages found by the latter 
method to the voltage of the 90 volt line. 
Of course, a 150 yoIt scale meter would 
avoid this complication, but unfortun
a tely voltmeters with a 150 volt scale 
a re rather difficult to obtain on the open 
market. 

Potentiometer Control 

D O\VN near the lower left hand corner 
is found a potentiometer (PO) 

by which the tube bias potential can be 
regulated on radio frequency circuits. 
It is shown connected into the first radio 
radio stage of the illustrative circuit 
thus affording a means of controlling 
free oscillations in the radio frequency 
stages .. The outer binding posts of the 
potentiometer are connected permanent
ly across the "A" battery lines as usual, 
but the center post going to the slider 
member is provided with a jack so that 
t he variable potentia] can be connected 
a t any point desired, either to the front 
tube or any other tube in the circuit. 
Any resistance can be used, but a 400 
ohm potentiometer is probably the best. 

Two jacks are provided for each of the 
variable condenser connections fo r at 
least two connf'ctions a re gf'nf'rally mane 
to these devices. The condensers are 
placed well up toward the back of the 
board so that working room for the at
tachment ofthe inductances will be had
clear of the condenser dials. It is always 
a dvisable to use verniers on these con
densers 60 that sharp circu its can be 
accurately tuned, but in the present 
board only plain dials are shown with 
vern i-knobs of the contact type. 

One midget condenser (K1) of the 

variable type is shown at the left hand 
end of the panel by which loop regenera
tion can be controlled in receivers of the 
superheterody ne type, or it can be used 
in anyone of the man y types of circuits 
where a variable condenser of approxi
mately 0.000045 mfd. is used for con
trolling the free oscillations of the radio 
frequency stages. At (RES) is a variable 
high resistance such as the Bradleyohm 
used in some circuits for the control of 
free oscillations. Generally, the range 
of resistance for this purpose is 10,000 to 
100,000 ohms. 

Varia ble Condensers 

FOR t uning the radio frequency trans
formers a nd the antenna coupler 

there are the three yariable condensers 

LIST OF PARTS 
1-18"x24"xl-4" For m i c a 

panel. 
6-Benjamin H C1earatone " 

standard tube sockets. 
3-0.00035 mfd. Erla "Equi

space" variable conden
sers. 

68--Yaxley Midget jacks for 
pin connectors. 

68-Yaxley Midget cord tip 
connectors for the above jacks. 

18-Eby binding posts, plain. 
I~General Radio 400 ohm 

potentiometer, Type 214A. 
25-Fixture wire for cord 

connectors. 
l-Erla battery switch. 
2-Carter "Imp" Rheostats, 

6 oh~s resistance. 
2-Carter "Imp" Rheostats, 

25 ohms resistance. 
2-Amperites and mount~ 

ings for 201A tube control. 
2-Sets of grid condenser 

and leak mounting clips. 
2-Muter 0.00025 rnfd. fixed 

grid condensers. 
2-Muter 0.0005 rnfd. fixed 

grid condensers. 
I-Weston Milliammeter, 50 

vol t scale. Panel type. 
I-Weston Two Scale Volt

meter, 0-50 and 0-100 scales. 
Panel type. 

1-1\ilidget condenser, var
iable. 

(K2. K3-K4) locat ed beneath the panel 
with the shaft s projecting above the 
upper sUTface for the attachment of the 
dials. In the ma jority of cases a capacity 
of 0.00035 mfd. is sufficient for tuning 
most of the commercial coils to the broad
casting range of wavelengths h f'nce this 
size of ErIa variable condenser was used, 
but in any case it is always possible to 
substitute t he 0.0005 mfd. size when 
required without much derangement of 
the connections. The condensers used On 
the trial board are of the straight-line 
frequency type. 

For the convenience of the intending 
constructor, a list of materials is attached 
which gives the size a nd make of the parts 
used in the construction of the experi-
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mental board. This, of Course, does not 
include the parts of the demonstration 
circuit shown by dotted lines. 

Panel Dril1ing 

IN THE second drawing, Fig. 2 is a 
drilling diagram showing the center to 

Center dimensions used for the holes 
drilled in the experimental board and for 
the -particular makes of apparatus listed 
in the bill of materials. When any other 
make of parts is used this drilling may be 
changed to agree with the templets of 
t he parts at hand, but in general, the 
center to c!nter location of the parts 
themselves should remain in practically 
the same position. " 

In the four t::orners of the panel will be 
seen holes that are to be used for the 
attachment of the legs on which the panel 
is supported. These legs are made from 
wooden r"ubber tipped door stops which 
provide plenty of clearance for the parts 
ha nging below the board. They can be 
obtained at almost any hardware store or 
carpenter shop. 
. Several of the parts are dismoun ted an d 
the clips are connected direct to the panel. 
For example, the clips for the Amperites 
come ready mounted on a strip of insu
lation when received from the dealer, 
but to save space the clips are remove 
from the strip and placed on the panel 
direct. The tube sockets are mounted 
entire without dismounting any of the 
parts, and the Benjamin sockets shown 
on the panel have shock absorber at
tachments which make dismounting 
rather a difficult if not undesirable pro
position. Please note that the ErIa 
varia bles are provided with two holes, 
one for the main shaft and bushing, and 
one for a small pilot screw that prevents 
the condenser from swinging around the 
main mounting. 

Assembly of Board 

F IG. 3 s hows all of the parts in position 
but unwired. The dotted lines indi

cate all parts below the panel in this 
drawing for this is a plan view looking 
down on the apparatus, hence the dotted 
lines must not be confused with the 
dotted lines used for indicating wires. 
The supporting legs are indicated by 
four large circles a t each corner of the 
board with the nuts in full lines. There 
should be no difficulty in understanding 
this drawing. 

At the right side of the plan view is an 
elevational view taken from the side 
which shows the legs, the variable con
densers and the rheostats hanging be
neath the panel. 

Completely Wired Assembly 

THE next step in the progress of the 
construction is the wiring of the assem

bly as in Fig. 4. This is identical with 
Fig. 3 with the exception that all dotted 
lines in Fig. 4 indicate wires run across 
the bottom of the panel. Foreign wiring 
to test parts is not shown of course in 
t his view which is meant only to show the 
permanent wiring. This should be 
studied in connection with the schematic 
diagram of Fig. 1 

The permanent wiring on the bottom 
of the panel is flexible rubber covered 

(Turn to page 44) 
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wire provided with lugs or eyes soldered 
at each end. The eyes are then tightened 
down under the connection screws 
affording an exceUent contact" of low 
resistance an d yet one which can be 
removed with less effort than the con
ventional type of busbar soldered con
nection used in the general run of receiv
ing sets. The use of flexible rubber in
sulated strand also makes it possible to 
change the connections around without 
regard to the layout of the apparatus 
when desired, and without danger of short 
circuits. 

You should be particularly careful to 
make sure that all connections are firm 
a nd clean, and that the jacks are properly 
con nected to the leads. Poor contacts 
may lead to false conclusions in making a 
test by introducing an unknown degree of 
resistance or may cause an actual open 
circuit . 

Both the meters have polarity, and 
care should be taken that the current 
passes through the instruments in the 
proper direction. If the polarity should 
be reyersed there is danger that the needle 
will be bent or that other damage will be 
done to these delicate parts. The posi
tive pole of the battery should go to the 
positive side of the instruments, and the 
wires should be kept clear from the met
ers or at least should not be run across the 
backs 

Testing, With the Board 

WHEN connecting the board up in 
. position make sure that you have a 
good ground, made to a cold water pipe 
wherever possible and to a steam or hot 
water heating pipe when no other ground 
is convenient. A good ground is one of 
the essentials of proper circuit work. 
Many experimenters have two or even 
three aerials, each of a different length 
so that the effect of aerial length on the 
t unin g of the sets can be studied. \Vhile 
good light is an essential, yet be careful in 
bringing a drop light in the vicinity of the 
panel as the cord is likely to cause induc
tive noises-particularly if an alternating 
current supply is used. . 

All batteries should be kept up in first 
class condition, and storage "Bn batteries 
are highly desirable for the reason that 
they can be kept up to voltage at all 
times. A dropping battery voltage, 
either "A" or "B" may cause a decided 
difference in the results obtained by a 
hook-up. The battery charger should be 
kept at a considerable distance from the 
board, in another room if possible. Al
most any' make of charger kicks up a con
siderable stray field which will cause 
noises in the circuit. A "B" battery 
eliminator can be used with good results 
providing that the eliminator is kept at 
some distance from the testing panel, 
for like the battery charger, the elimina
tor may also be the cause of a 60 cycle 
hum. 

You Cannot Afford to Miss the 
Priceless Hookup Ideas in the 

"Annual" for 1926. 
Pin your dollar to the coupon 
on Page 36 and get your copy. 
First edition just off the press. 

Humorous Experiences 
of An Announcer 

(Continued from page 30) 

had suffered in the same cause. Then 
followed the sermon by their "pastor." 
Or rather, to be exact, the sermon 
started but remained unfinished as far 
as the radio listeners were concerned 
(if there were any left) for the "pastor" 
had ha rdly gone beyond the "brethern" 
stage when he opened a broadside against 
sin in general, and his listeners' short
comings in particular, which made me 
tremble for the safety of our transmitting 
tubes! This Was my cue. I saw a light 
and realized that We had invited a band 
of religious fanatics to jam the ether 
through the medium of our mike. Slip
ping unnoticed from the studio I rushed to 
the control room, and in less time than 
it takes to tell it had conspired with our 
about~to·pass-out operator to end the 
agony of our invisible friends . \Ve cut 
off the microphone leading to the studio. 
Fortunately we had a phonograph in the 
control room (at that time a necessary 
part of a station) and for the balance of 
that period t he phonograph did yeoman 
service, while our fanatical friends 
worked themselves up to a religious fever 
heat in the studio, ignorant of the fact 
that they might as well have been alone 
on a desert isle. • 

At the end of their "ser vice" I made the 
expected announcements before the studio 
mike (to make it look good) while my 
partner in crime con tin ued to broadcast 
"Kitten on the keys," and other popular 
n umbers from the control room. I was 
very laudatory in my remarks before the 
mike (the religious band was all about 
me eagerly taking it all in) I could afford 
to be, for the mike was still disconnected. 
\Ve never heard from this sect again and 
I've often wondered, well, many listeners 
wrote to the station that they enjoyed the 
phonograph. 

This happened in 1921 when it was all 
too new for us to be careful about who we 
booked for a program, but I had a some
what similar experience only last Febru
ary at Station-we'll call it UV\V. This 
station \\'as much ~iven to jazz orchestras. 
The o' .... ner belieyed jazz pleased a greater 
number of listeners than did any other 
sort of program. 

Now the ""oods, and apparently the 
cities too, seem to be filled with jazz 
orchestras. Good, bad, and very bad! 
In our eagerness to fill up many hours a 
,veek we naturally used many orchestras 
and felt reasonably safe in booking them 
at least once ",ithout first giving them an 
audition. \Vrong, I know, but we did it. 
On one of our late programs we had 
booked an orchestra, so called. They 
were to play from 11 p. m. until mid
night. \Vhen they arrived-there were 
seven members-and I had placed them 
a bout the studio according to the best 
placement of the various instruments, I 
was struck by the apparent youthfulness 
of the members, and also by the absolute 
absence of music stands and music. I 
made inquiry and learned that "they 
didn't need music." Which proved to be 

true. No amount of musical copy could 
have helped. They all played by ear
they said they did-but I later became 
convinced all were sufferiwdrom defettive 
hearing. 

Didn1 t Need Music 
After introducing the orchestra they 

opene.d their program with HI wonder 
what's become of Sally?" At least they 
said they were going to play that selec
tion, but I , after listening for a while, 
knew why Sally had gone away. Station 
H UV\:V" had been guilty of some very bad 
programs but nothing that had ever gone 
out from there before could be compared 
to the man~er in which these youthful 
musicians (?) wondered about Sally's 
whereabouts! 

While they were still searching for Sally 
] went to the control room and advised 
the operator to send word to me later at 
the studio that Ha transformer had burnt 
out and we'd have to sign off." I re
turned to the studio just before the first 
number was finished, and while I was an
nouncing the name of the orchestra and 
what they had just played, the operator 
came in a tremendous hurry and informed 
me, (loud enough for the orchestra mem
bers to hear) uA transformer just burnt 
out and we'll have to sign off!" \Ve 
did sign off, right then and there, but 
no announcement was made to the 
listeners that mechanical difficulties were 
the cause! They already must have 
known! 

Sometimes the joke has been on the 
listeners though they were not aware of 
it. I recall one night at "XYZOI when 
we Were holding a "radio party." There 
were about thirty-five artists present, 
refreshments Were on hand in abundance 
-the policeman on the beat had come 
in and helped serve the refreshments
and we had broadcast everything we 
could think of that might entertain our 
liEteners. This was early in 1922. Some
one was passing a dish of oranges about 
the studio and on the impulse of the 
moment I grabbed two of them and went 
to the mike. In a very formal manner I 
told my listeners that one of the vocal 
artists present had an accomplishment 
few suspected; he was an expert juggler, 
and we were about to make an experi
ment that should prove most interesting. 
We were going to have this artist juggle 
five billiard balls directly before the 
microphone and if they would listen atten
tively they would hear the balls strike 
his palms. I then cal1ed for some music 
by the pianist and holding an orange in 
each hand directly before the mike I 
struck them together, keeping time with 
the music. After I had done this through 
several bits of music, all of different 
tempo, on a signal from me aU presen t in 
the studio burst forth with loud applause 
amid a lot of laughing. It was all done in 
the spirit of fun and we forgot it the next 
moment, but imagirJ.e our surprise when 
phone call after phone call came in tell-

(Turn 10 page 52) 
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cuits and the construction and operation thereof. Many times our readers disagree on technx al points, 
and it should be understood that RADIO AGE is Dot responsible for the views presented h erein b y con~ 
tributors. but: publishes the letters and drawings merely as a means of permitting the fans to know what 
the other fellow is do~g and thinking. 

Conducted by Fred Hill 

Single tube regeneratiYe sets stilI 
bring home the signals in the opinion 
of Paul A. 'Villiams, 1154 24th St., 
~.:Ioline, II!. , who submits a lengthy 
DX list in quest of the DT button. 

Maurice J. Hindin, 1834 \Vinfield St., 
Los Angeles, Calif. finds the best way 
to get Eastern stations is to use his 
short wave set and tuned in on KDKA, 
\VGY and KFKX on their short wave 
transmitters. These waves apparently 
reach the coast much more readily 
than the higher ones and with less 
local interference. 

Mrs. Amelia Schrepper, 161 Kewton 
St., Brooklyn, N. Y., makes use of th e 
single tube reflex set descrioed in the 
December, 1924. Radio Age and reports 
excellent results on stations as far west 
as KFI, despite the barrage of locals 
from New York. 

Night time reception is not good 
enough for \Vil1iam B. Barron, Jeanette, 
Pa., so this correspondent spends his 
time in getting KOA, \VS.MB, \V:\[BF 
and \VHAD in the daytime. 

N. H. \Vilson, P. O. Box Ill, Thor
burn, N. S., Canada., reports Porto 
Rico, \VKAQ, in addition to the south
west and western stations. Another 
case of an ideal location, probably; 
wish we could live up in N. S. for a while 
and get rid of regenerative neighbors. 

\Ve add another booster to the list 
when reading the letter of Charles Grim m, 
2504 East St., Pittsburgh, Pa .• who is 
tickled pink oyer his results with the 
three tube regenerative set published 
on page 39 of the December Radio Age. 
He picks up \VTAj\I and \\~EAR in 
daylight. which he states is quite an 
accomplishment for a resident of Pitts
burgh. 

James Hile, 1808· HarveY ,Ave., Klon
dike, Ohio, made a restricted field 
rec~ivf!r from the blueprints in the 
October Radio Age and logs everything 
far and near, according to a letter 
received, giving the DX list. 

DIAL TWISTERS 

Mrs. A. Schrepper.. ... .. 161 Newton St. ____ . __ . Brooklyn, N. Y. 
W. B. Barron __ __ __ ________ ____ General Delivery __ ______ .Jeannette, Pa. 
J. C. Haley __ . ______ 112 N. 17th St . __ ____ . St. Joseph, Mo. 
Frederick Whiting ______ 114 Neptune Ave . . __ .New Rochelle, N. Y. 
Frank E. BakeL __ . _____ __ 1011 Jennings St. , __ ______ Sioux City, Iowa 
Kilbourn Snow ____ ____________________ __ __ ________ Concord, Mich. 
Everett A. Sherman __ . __ 2025 K St.. __ __. Univ. Place, Neb. 
John Kullberg __ ____ __ 1300 Ventura St. ________ .Kingsburg, Calif. 
Rodney Wirtz __ ____ __________ Box 1862.. ______ __ . __ __ . ______ Bisbee, Ariz. 
Karl V. Miller.. ______ ____________ . _____________ . __ __________ .Waterloo, Iowa 
Paul A. Williams. ______ __ __ 1154 24th St. __ Moline, Ill. 
N. H. Wilson __ __ Po O. Box 111.. ____ . ____ ____ Thorburn, N. S. 
Charles Grimm _______ ____ .2504 East St.. .. __ . ______ __ Pittsburgh, Pa. 
Maurice J. Hindin ______ _ 1834 Winfield Ave. __ __ Los A:lgeles, Calif. 
James Hile. _____ ____ . ________ .1808 Harvey Ave. ______ .Klondyke, Ohio 
Harold Weiler.. ____________ 534 East 145th St. ______ .Bronx, New York. 
R. Page __ ___________ __ ___________ 549 Grace St. __ __ __ __ __ __ __ __ Woodstock,Ont. 
W. F. Magee __ __ __ ____ . ______ .614 Annoney St... ______ .Niagara Falls, Onto 
Robert L. MacDonald __ 940 Worthington St.. __ .Springfield, Mass. 
George S. Ballinger.. ...... 809 W. Washington St. Greenville, S. C. 
William H. Boyce ______ __ .. 3609 Euclid Ave __ ____ ____ Cleveland, Ohio 
W. J. Edmonds, Jr.. _____ ll Kirtland St. __ .. ______ .. __ Whitehall, N. Y. 
J. M. Guyol... .......... __ ..... 5213 Spalding Boul. ____ St. Louis, Mo. 
Ed Braun_ ...... __ __________ ... 6029 Warwick Ave. ______ Chicago, Ill. 
H. W. RoszeL. ...... ____ .. __ ......................................... Grassie's, Ont., Can. 

the variometer, fa milia r to fa n s who results on long di stance operation. His 
haye been in the game more tha n six list spa ns the continent pretty well. 
months or a year . 

All the attic aerials in the world are 
not confined to the big American cities, 
for here we have R. Page, 549 G race 
St., \Voodstock, 0nt. , Canada. , using 
a one lunger, regenerative, a nd bringing 
in anything desired. He also believes 
the best is none too good and for that 
reason is a regular reader of this maj;{a
zine. 

A :Michigan fan, Kilbourn Snow, at 
Concord, Mich., tells us there are so many 
stations in Chicago he would not like to 
spread his blanket in this city. But he 
needn't worry for the local fans ten us 
even the Chicago stations blanket them
selves. Mr. Snow's DX list entitles him 
to a DT button for which he has been 

Californians listening East seem to have 
bette r luck than Easteners listening \Vest, 
according t o t he Iistof John Kullberg, 1301 
Ventura S t . , Kingsburg. Calif., who gives 
an e xcellent list of stations picked up on 
a one tube, \YD 12 , se t. 

Bisbee, .-\riz. , comes t o the fore in the 
person of Rodney \\' jrtz, Box 1862, re
porting quite a flock of Eastern stations 
and the usual run of \Vestern transmit
ters. Apparently there are no dead spots 
in Bisbee even if residents of other parts 
of the state do have trouble with recep
tion. 

Harold \Veiler, 534 East 145th St., pining for sometime. 

Some people are never satisfied and this 
seems to be typified by Karl " V. Mil1er of 
\Vaterloo, Iowa, who runs as high as four 
stages of audio with 199 tubes, getting 
unusual volume and tone according to his 
communication. The list of distant re
ception is a worthy one and shows much 
patience in dialing. 

Bronx, New York City, N. Y., gives 
results of his set made from recent Using a three circuit tuner and \VD 12 
articles in Radio Age, this particular tubes, Everett A. Sherman, 2025 K St., 
one having ' the plate circuit tuned with _ University Place, Neb., reports excellent 
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ONE DIAL 
CONTROL 

United Scientific 
COlllpensated Multiple 

Variable Condenser 

If you want to build the 
best Tuned Radio-Fre
quency set you ever 
heard, and with only a 
one dial control, or if you 
wanl to convert your old 
three dial set into a one
knob control, use a Unit
ed Scientific Compensat
ed Mul tiple Condens
er. Result--greater sen
sitivity and selectivity 
quicker and easier tun
ing, more volume and 
better tone. . 
United Scientific Com
pensated Multiple Con
denser .00035 is speci
fied for the Rado Age 
model receiver described 
in this issue. 

At All Dea lers 
Writ e for FREE diagram of 

One Knob Hook-up. 
E.quipped w.it h g<;n- $13.50 
ume Bakehte d1 a l 
and two knobs •• ' • 

W e Also Manu facture 
Straight Line Frequency 
Condensers, One HoleMount 
Rheostats , P otentiomet ers. 

80 F ourth Ave. 
NEW YORK CIT Y 

A. J. Secor , 228 La urel Ave., Bridge
port, Conn., is doubling back on his r.adio 
trail, after a four y ears' survey and trial 
of the "dynes" of all varieties and vin t 
ages. He started out with the single. 
circuit a long time ago and is now using 
one again, but reva mped in such a manner 
as to make him more than content with 
his lot. IvIr. Secor is using a wave tra~ 

, ---
, t- ' :l~ ... ~ ~-

~. . 
• ~ 'I). 

: } " --- '-- --' 

in series with the antenna lead to the re- I ANYONE CAN MAKE BIG MONEY 
ceiver. It is an inductively coupled affair, 
with six turns on the primary of the wave .. 
t ra p, which is hooked in series with the Just Showmg This 40 to 550 Meter Set 
antenna a nd the set. The primary of six The most phenomenally successful 
turns is wound o ver the secondary, the radio set ever built is creating a sensation 
secondary inductance being on a three- with the public in its wonderful per
inch diameter tube wound with forty-five formance. Thousands of men are mak
turns of wire. ,Be ll wire, known as No. ing fortunes just showing this amazing 
18 annunciator, m ay be used for both coils New Set to their friends. Get our plan 
with good results. The secondary is at once, while territories are open. No 
wound on t he t u be first ; then the pri- obligations. 
mary. The ends of the secondary are 
spa nned b y a .00 1 mfd variab le condenser. 
This wa ve b-a p, which f01l0ws conven
t ional design as far as .sma ll loss is con
cerned, should not be placed inside the 
cabinet b ut fa r enough a wa y to be out 
of inductiye re la tionship wi t h the bala nce 
of the set. By its u se the single circuit is 
readily converted into a selecti ve set. 
Anot her featu re of t he receiver described 
by 1ld r. Secor is the u se of a g rid leak in 
series with t he secondary of t he last a udio, 
permitting the use of three stages of a udio 

I 
ampli fication ,vithout howling. 

Wearing a d ia l off his sing le tube set 
did not pT~vent J. C. Haley, 112 Nor t h 
17th St.;, S t. Joseph , :[\:10., from sending 
in a long list of DX stations. Th is rad io 
enthusiast was so certain he would have 
a long list of stations he saved one of the 

I election ballots of t he 1924 p r ima ry e1ec· 
I tion and noted a ll the st a t ions on t he 
I back. The baBot is twenty-one inches 

long, so our readers may readil y see the 
harvest the old reliab le o ne-lunger yields 
when properl y manipulated. 

\Ve would like to call t he a t tention o f 
our readers to the frequency log which 
appears immedia tely after o u r li st of 
broadcast stations in t his a nd su cceeding 
issues of Radio Age. The list is made u p 
with the highest kilocyclage (lowest wave) 
at the top of the page, t hen t he corres
ponding wavelength in meters. After 
that a large enough space for you t o fill 

, in many of the stations you hear on that 
wave, and finall y th ree columns for your 
use in logging your set. \,ye believe· th is 
feature will be especially att ractive t o 
anyone who likes t he id ea o f logging a 
station so as to be able t o return to it a t 
will. 

Frederick Whiting , 1~ 4 Neptune Ave., 
New Rochelle, N. Y., b raved t he perils of 
sleeplessness and fu rnishes a list of 12~ 
stations -logged. T hese were prqbably 
secured p revious to the recent New York 
election, otherwise t he li st would have 
been large enough to go on our M issouri 
friend's ballot. 

T ell them you rend ·it in Radie Aue 

TWO AMAZING NEW FEATURES 
AMBU FIVE has a sub-

panel inlaid with copper
shot into grooves making 
assembly a simple matter. 
Connections are automatic 
and everlasting. 105 points 
of contact, yet only 4 
soldered connections. 

AMBU FIVE has inter-

Worth 
$IIS 

You SeD For 
$75 

Your Profit 
$3Z 

changeable ALL WAVE coils. Operator 
can bring in stations broadcasting on 
wave lengths: of from 40 to 550 meters. 
Ordinary sets do not go below 200 meters. 

NO BIG INVESTMENT NEEDED 
Demonstralor Set Free On Ambu Plan 
Dealers of every description are getting 

into radio and cleaning up. Radio Deal
ers are doubling and trebling their sales 
with this AMBU FIVE. 

No big investment-We carry stock 
for you. You buy direct from manu
facturer at maximum Discount and make 
all the profits. By our plan you get your 
demonstrator set FREE. 

Send For FREE Plan TODAY! 
Don't wait, a 2-cent stamp brings you 

all facts which may mean a fortune for 
you. State whether interested in Radio 
Training for Ambu Distributor Plan or 
straight Sales Plan. 

AMBU ENGINEERING INSTITUTE 
Radio Div. 12-B 

2632 Prairie Avenue Chicago, tllinoi ll 

Use the Log-a-Wave chart 
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The World's l.argest 
Exclusive Radio MaD Order 
House WUI Send You This 
Wonderful Book FREE! 

The M-agazine oj the Hour 

64 illustrated pages containing thousands of bargains in radio sets, semi·finished sets 
and radio kits of all styles, sizes and approved circuits. 5·tube sets as low as $29.50. 
BcautiIulmodels of the very latest deaignsand types. Elaboratecollsole models with loud speakers 
built right in cabinets of genuine mahogany and walnut. All sets guaranteed. Coast to coastre
cciving range. Also contains everything in radio supplies, including bat teries, ch~ers, l~ud 
speakers, transformers, condensers, rheostats and any other parts you may want for lmprovlDg 
your Bet or building a new one. Guaranteed saving to you of ~ to ~. 

The Biggest S·Tuhe Value on the Market 
Positively the world's . Regular $15.00 vatu •• Our I:l.fce quantity 
production enablesua fully built and wired in beautifu l mahogany 
oabinet of latest dem of Satin finish . handsomely etched and en-
gra.ved. as i -lOBS condensers. coila $29~O ceforsetonl)'....... ;, 2SIbe. __ 

~~ ::!9~:J! ::t~~:~rB!~g!~!~e~. ~~ =!:~c::'~~~~o~u!~::I!~~ 
battery, cable for battery connectiotl. o-.201A tubes, Aerial and ground 

~:ct::~1ae a:dbu~~%~~ .. ~~~.Ie~. ~~~ •• ~ • . ~.t .. ~~ . . ~~~ . ~~~~: 
Transportation char~ extra. Shipping weight 100 Ibs. 

RANDOLPH RADIO CORPORATION 
159 N. Union Ave. Dept.248 Chicago, Illinois 

4 7 
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Centralab 
Radiohm 

for Oscillation Control 

Gct full efficiency from your set by 
inst.alling a Ccntral:~b Radiohm. Pro
vides perfect plate circuit control of 
oscillation. 

B,}' controlling oscillation with thi9 
little unit, you can hold tha.t scnsith'c 
regenerative position which immediately 
precedes the oscilla tion point. without 
distortion or loss of selectivity. Think 
what a boon to clear, true-tone reception 
this is! 

Provides smooth variation of re
sistance from zero to 200,000 ohms. 
U.:;cd 3S a standard unit in sc'wral 
leading set,s. Price: S2.00-at your 
dealer's or mailed direct. 

Centralab Modulator 
lor Volume Control 

This improved type of potentiometer 
takes the "rough spots" outof volume
smooths Qut powerful "10<'0.15" as well 
as difficult "DX." It provides noiseless 
control of volume from a whisper to 
maximum. Uscd in audio circuit s with 
any transformcrs or with Thordarson 
"Autoformer." Pricc: $2.00 ut your 
dealer's---or mailcd direct. 

Write for literature des~ribing these 
and other Ceulralab Radio Control~, 

Central Radio Laboratories 
24 Keefe Av~., Milwaukee. Wi., 

'* 
RAULF~~~~S~?E~~~~ 
CHICAGO. WRITE FOR CIRCULAR 

New Wave Propagation 
Technique 

(Continued from page 14) 

proven it is superior to the vertical 
radiator. From the elementary theory 
of directive radiation it would be possible 
to calculate a quite sharp directivity 
diagram for this antenna. Such a result 
was, however, not expected in reception 
tests at long distances because experience 
with a variety of types of directive 
antenna systems had proven whereas the 
theoretical directivity diagram can be 
easily confirmed in the neighborhood of 
the station, the distant measurements do 
not bear out the elementary theory. The 
reason for this seems to be while the 
anten na sends out a radiation as cal
culated, there is an additional radiation 
which is projected almost vertically 
upwards and then scattered in all direc
tions by the upper laycrof the atmosphere. 

I Signals may, therefore, be received at 
distant points in directions where the 
elementary theory shows it should be 
zero. A good deal more evidence must 
be collected before any definite condu~ 
sions can be drawn regarding these 
secondary phenomena because each Case 
of evidence is usually subject to several 
interpretations, '\'e have, however, good 
reason to hope in a not distant future 
such a mass of evidence will be available 
that valuable conclusions may be drawn 
which will have important bearings not 
only on the development of radio but on 
fundamental questions in allied sciences. 

Practical Conclusions 

FROn'! the point of view of the 
practical radio engineer, it is a satis~ 

faction to be able to state enough has 
been learned to create a new and promis~ 
ing field of radio communication as 
evidenced by the decision of the Radio 
Corporation to proceed with its chain of 
short wave stations in the Pacific ocean. 
The stations which will thus be built will 
have antenna systems of the type classi~ 
tied as short wa\'e high angle radiators. 
'Vhich one of the three types discussed 
above will be adopted will depend upon 
further results from the compa rative 
tests now in progress and a lso upon final 
tests in the stations when installed. So 
far these tests hayc shown the hori~ 
zontally polarized radiation is supcrior to 
vertical radiation. 

I have a mechanical model, made up for 
studying wave polarization in the General 
Electric laboratory. The model consists 
of weights suspended in such a way they 
are free to move in all directions. Twenty
two of these weights are arrange(l in a ro'\' 
and connected together by rubber bands. 
Each weight is suspended from a yoke 
and an equal weight hung on the other 
s ide of t he yoke to serve as a counter 
weight. A screen is set up so as to hide 
the counter weight and avoid confusion 
in observing the wave motion. This 
model was set up especially to study the 
twisting of the plane of pola rization and 
the experiment has strikingly confirmed 
the theory which it was intended to 
illustrate. This theory is briefly the 
followin g: 

(Turn to page 56) 
Tell them you read 'it in Radio Age 
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POLK'S REFERENCE BOOK . 
FOR DIRECT MAIL ADVERTISERI 
Show, "no" to Inc:reue your business bJ 

;~r, '!}' ,Y:aID~~~~~e::a:!~da~dtlft~~;e~O ~~~~ 
where and bOW' m&ll.7 lll'O!pml 1011 fla'e. 
O'~r 8,1)00 lin" or tnulnen C'Otered.. 

Write for Jour FREE COP7. 

R. L POLK" Detroit, Mieh. 
BUILDINQ 

s. 

:(. 

The Rve Tube 
Set WhiCh! 
startled 
theWorld~ 

e~ritRP1~~ 
Th~ Greatest Valu~ 
Ever Offered in A 
Radio Receiving Set 

At Authorized Dealers 

No Radio Complete 
Without/t! 

N~:ti= oe:~~~~: 
out interference and un
desiredatations-tuneta 
loud and clear. Wanderlllll 
re,ullt willi ,n, I .... or 
cry,I.1 leL Over 150,000 
I!old. Partlala abaords 
static. 

Postpaid Sele~1 !!~!!~~ AI Will W,nd",".' 
::;~:in\e~:; :~;i~El~~~!:i~~~ 

tube or battery - D~n't 
disturb llresent log. Order 
todaY_"""c:kll~DIIUJu. 

FREE Z~:'~:U~o~tejDite 
Stelnlt 
l'Ill. 
Crys 
50. 
Set 
STflNJTE LABORATORIES 

302 Rndlo Bulld~n~ 
AtchltllOD, Kaus. 
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New Power Tube 

AN interesting feature 01 tne new 
Mogul 5VC power amplifier tube 

pu t out by the Van Horne Co., and certi
fied by Musselman, is an adapted base, 
in addition to the conventional tube base, 
on which are mounted four terminals for 
inclusion of higher Band C voltages than 
fou nd in the normal sets without having 
to alter the wiring. 

The type of construction is shown in 
the above picture. Two binding posts 
are provided for the additional B voltage 
which is applied independently of that 
already on the set, and the other two 
posts are for the C battery, used in order 
to conserve plate current and keep the 
tube operating at the proper portion of 
its characteristic curve, 

Pattern 135-Cfor Ru.diolu Models 
20, 25, 26, and 28 

Watch-
The Filament of your tubes 
If burned too high the 
life of your tubes is short
ened: if burned too low 
your reception is impaired. 

Your 
Batteries 

May be the cause of your trouble. They 
should be checked often. Pattern 135-C 
instrument is supplied with two cords 
with phone tips for plugging into the 

jacks of new Radiolas. 

Send for Circular No. 739 

JEWELL ELECTRICAL 
INSTRUMENT CO. 
1650 Walnut St. Chicago 

26 Years A1aking Good Instruments 

Miniature Broadcasting Set 
to Test Receivers 

A FTER the last wire is soldered and 
.t\.. the final inspection has been given 
the wiring connections, the greatest thrill 
in radio comes-will it work? 

1t is not difficult for the average {an 
to wire the set and tu ne in a station or 
two in the evening and find out how the 
receiver performs. The manufacturer 
who is turning out hundreds of sets 
every day has quite another problem on 
his hands. 

The ordinary fan docs his radio experi
menting at night while there arc plenty 
of stations to pick up. The manufacturer, 
on the other hand, does his work du ring 
the day when the majority of broadcast
ing stations are silent and ,,,,hen reception 
is not near as good as during the hours 
of darkness. 

To have a fair factory test a receiver 
should be operated on all wavelengths 
just as it will be when placed in the hands 
of the final owner, states Frank Reichman 
of the Reichman Company. This is very 
difficult to accomplish during the day. In 
our laboratory we were up against the 
same problem in testing out the new islo
dyne receivers and solved it by erecting a 
miniature broadcasting station of our own 
to operate on 200, 300, 400, 500, and 600 
meters, sending out phonograph music for 
the set inspectors in their sound proof 
booths. 

The amount of power used is just suffi
cient to operate the receiving sets as 
they' would be under service conditions. 

Tell them you read it in Radio Age 

COILS FOR THE SET BUILDER 
FRESHMA..~ and PHANSTIEHL type ramo 

frequeney tntnsformers. The most efficient low
loss Coils bwlt. Mounts arc included . 
Each $.50 Set of Three $1.25 
All standard advertised parts at 10% to 20% off 
the list pnce. 

KISSEL-CARMAN 
2215 Arch .. r Ave. Chic.go. III, 

tlLTR,.71-VSR.nIBR.. 
TUNING CONTROL 

• '.~ <' ' " ... 

A VEelNIEA DIA l,; ON WHIC H 'fOU C~N P.ENCIL 
RECqRC THE STATIONS GEA RED 2'0 "(C'i l SILVE~ 

FI NISH ~z 50 - GOt.D FI ~,ISH &3 ~o: ~ - , 
, . . 

PHEN~X RADIO CORP , 116.-F,E .. ~t25 5t, N.Y.C 

RADIO AGE ANNUAL FOR 
1924--AT SPECIAL PRICE! 

Clip the coupon and send it 
with 50 cents, and the RADIO 
AGE ANNUAL FOR 1924 will 
be sent you by return mail. -----------------

1 RADIO AGE, 1 
500 N. Dearborn St .. Chi""go. 

Enclosed is 50 c .. nt.., roO' which send me the 

I :::OA~E~N~~L.~~d924. . .. 1 

I Add..... ................ .................... I 
L'·=··=··~·=··=··~ 
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iJhe(ioPHONl M/i LOUD SPEAKER 
You can't tell the KODEL MICROPHONE 
LOUD SPEAKER from the microphone 
the broadcasting stations use-they are 
exactly alike in size and appearance, 
The efficient Kadel Sound Unit. with a 
ingenious. new snail-shell horn. mounted 
inside the microphone case, produces a 
remarkably clear. full-toned volume. Non-

;;'!f.~'1J'~~~i~nC;=ber $a""'lu;telY efunOi-
$15 model incorpo-
rate.' Kadel.)r. unit; I 0 
K~!T~tW$n: large ___ 

Radio dealers ,ef1er,
where hape them. 

THE KODEL RADIO CORP. 
E. Pearl St. Cincinnati, O. 

RECEIVERS :: SPEAKERS 
HOMCHARGERS 

MAIL TO-DAY 

U. S. Navy Defends Its 
Radio Service 

N A VAL communication officers feel 
the recent charges against its radio 

service are unjust and hasten to defend 
this service, which now reaches around 
the world, serving both the government 
and private needs. 

Navigation based upon radio compass 
bearings admittedly is new and not per-, 
feet, but as it is obviously a two-way ser
vice, it involves both the sender and re
ceiver, and its success depends greatly 
upon the calculations of the navigator 
who receives the radio messages. Errors 
may occur in reading the bearings and in 
transmitting and receiving the messages, 
but they may also appear in the use of 
these bearings. 

In a recent announcement, signed by 
Captain Ridley McLean, Director of 
Naval Communications, the foIlowing 
comment on a criticism appears: 

"Professor J. H. Morecroft in an article 
asking, 'What is the matter with the 
Naval Radio Service,' places blame for 
the Honda disaster, Shenandoah disaster, 
and PN-9-1 failure on Navy radio and 
comments adversely on the handling of 
distress messages by Navy radio in the 
vicinity of New York. Notwithstanding 
Professor Morecroft's preeminent posi
tion in the radio fraternity, evidently he 
has been misinformed as to facts. The 
facts are briefly; 

(a) The Court of enq uiry in the Honda 
disaster found the rad io not at fault, ·a l
though navigational use of information 
derived from r adio was imperfect. 

(b) Radio personnel in the Shenandoah 
did not survive her loss, but she Was in 
perfect communication with the Navy 
Department up to within one hour of her 
loss, at which time she voluntarily shifted 
to work other stations after receipt of the 
latest weather report issued. 

(-c) The equipment of the PN-9-1 was 
dicta ted by many considerations besides 
radio. Investigation, as yet incomplete, 
indicates that raodio in the case of the 
PN-9-1 furnished adequate information, 
had proper navigational application of it 
been made by service ships. 

(d) Just prior to Professor Morecroft's 
article, the Department of Commerce 
Radio Supervisor at New York, volun
teered commendation of the efficiency 
with which distress work is handled by 
the Navy at New York. and since his 
article, commercial radio companies have 
volunteered similar favorable comment. 

"The above incidents emphasize tpe 
fact that accurate observation of radio 
compass bearings is merely one feature 
in the use of the radio compass. Unless 
officers appJy these bearings systemati
cally, without perconceived ideas as to 
the location of the vessel, erroneous con
clusions are inevitable." 

You Cannot Afford to Miss the 
Priceless Hookup Ideas in the 

"Annual" for 1926. 
Pin your dollar to the coupon 
on Page 36 and get your copy. 
First edition just off the press. 

Tell them you read it in Radio Age 

The Magazine of the Hour 

Pat. 
April 

~1.19:z.S 

Oth",r 
U,S.and 
Foreign 
Patents 
Pending 

T HE ACCURATUNE 
is ideal for coarse orex

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. 
17CAMPBELLST.,NEWARK.N.J. 

Earn $25 to $100 a week. part or run Urne. E,eryon~ 
a tm16Jl{'Ct. C<l"mpl()te line stu.nda-rd ~ets and acces
sOries. $5 to $90. Wlife today for illustrat.cd ('ataJo~ 
and exclusive selling plan tor Jlva dett.ler~ and com
munity a-gents. 20TH CENTURY RADIO CO., 1021 
Coca Cola. Bldg., }(ansaa City, Mo. 

BAKELITE PANELS 
used by 95% of all set manufact
urers. Write for Booklet 31. 

@ BAKELITE CORPORATION 
~ 247 Park Avenue, New York, N. Y. 

Chicago Office: 636 West 22d Street 

MASTERTONE $200 RADIO TUBES 
ALL T'l'PES GUARANTEED 

Dealers' Proposition ¥ 
Dextron Radio Lab. 

14 SterllnE, Dept. R. A. 
East Orange, N. J. 

FLINT A~'~ J"6Ey 
TRANSFOm,lER. For all reg
u1a..r hoolrnr;6. for all stages, 
for all st.a.ndaJ'd tubes. Sub
stantlaJ- Durablo-Ea.sy to in
stalL Volume arn:l cl~mE.'ss 
tully guAl"a.Dteed. 

FLINT RADIO CO. 
1852 WiI.on Av"., Chicago 
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l
Yon, too, Can Improve Your 

Radio Reception 
Follow the example set by thousands of radio 

fans all over the world. InvQstigate and prove 
to your own satisfaction that PO'WER-PLUS 
superiority will bring you what you demand 
from your radio set. PO"WER-PL US means 
Power plus Selectivity, distance and easy 
tuning. 

Surely you want to 
know more about 
POWER-PLUS Coils 
and Condensers. .Ask 

I our dealer near you 
--or clip a.nd mail 
the coupon below. 
Seven copyrighted 
hook-up blueprints 
will be sent to you 
FREE. 

A. F. Henninger eorp., 
'507 Ravenawood Ave., Chicago, Ill. 
Gentleman: Kindly und me Your foldor and 7 
copyrighted hook-Up blueprints. I understand 
that they are ahllolutely FREE_nd that I am 
ohligated in no way. 

Na,.,.., ... 

AddrWl ... 

....................... St"te . . 

$1.50 for Your Old Radio Tubes 
regardless make or conditions, toward purchase 
of each new standard $2.50 tube. Positively 
gUaranteed. Vle do not sell rebuilt or boot
leg tubes. Agents wanted. Super-Service 
Laboratories, Dept. 23. Room 58, 39 West 
Adams, Chicago, Ill, 

Doping Coils Merely Adds to 
Their Losses 

M ANY radio fans cannot understand 
the admonitions they read against 

the use of shellac, paraffin, and other 
adhesive agents in the construction of 
radio inductances. They usually figure 
the easiest way to held the springy turns 
of wire in place is to apply a coat of 
sticky shellac or to drip wax from a 
burning candle on them, and they are 
forced to inquire why such simple pro
cesses are so much in disfavor. 

The reason is explained in simple 
language by Edward Spiegler, who says, 
the application of ordinary thick liquids 
like shellac and varnish is in no way 
detrimental mechanica lly to tuning coils, 
but has a decidedly undesirable electrical 
effect, the avoidance of which is one of 
the chief inductance problems of radio 
engineers. 

Adjacent turns of wire on a coil act 
like the plates of a condenser. The 
total effect of a whole winding whose 
turns are close to each other is like tha t 
of a fixed condenser connected directly 
aCross the ends of the coil. This con
denser or capacity characteristic increases 
losses and prevents the coil from tuning 
as sharpl y as it would if the effect did 
not exist- In other words, the smaller 
the' overall capacity between turns, the 
better the coil. 

The exact amount of the turn-to-turn 
capacity depends on the size of the wire 
itself, on the sepa ration between turns , 
and on the nature of the material betwee n 
turns. 

The Magazine of the Hour 51 ,.-------,.,. 
Complete list 01 

GUARANTEED PARTS FOR 

Sil!o~!-Mar~9~all 
"MODERN BROADCAST 

6-TUBE RECEIVER" 
When building this receiver b e 
:;ure you use only the par t s 
specified and you will have the 
satisfaction of possessing the finest 
receiver yet developed. 
3-&-M 311 .00035 S . L. F. Condensers 
3-4 in. Kurz Iuasch Moulded Dials 
3- &-M .515 Coil Sockets 
2--8-M 112A Inductances 
I --8-::Irr llOA Inductances 
6--8-11 510 Sockets 
2-Carter 6-ohm imp. Rheost at 
l-Ccntral Laboratory 500,000 ohm Mod-

ulator . 
3-Daven R esistance couplers complete 
I-Carter 101 Jack 
I-Carter I02A Jack 
I-Carter On---Q£f Switch 
1-.002 M. F. Condenser 
2-Doubilier .5 M. F . BY-pass Condensers 
1-7x24 Drilled, Sanded and Engraved 

Bakelite Panel 
1-7x23 Oak Dase Board, Bus-bar, Screws, 

Lugs, eto. 
I-Belden 5-lead color cable 

Complete Parts $49.50 
as Specified, Only .. 

Wired and Ready to Use $8. Extra 

Daven MU-20 Tubes .. _. __ .. .. ............ _ ... $ 4.00 
D aven 11U-6 Power Tube._._ .. _. ___ .. _. __ ... 5.00 
W esternElectric54O-A. W .Cone Speaker 27.50 

We carryall parh: fOT every 
Silver-Marshall Circuit 

lmm.ediate Shipment on all Mail Orders 

HEINS & BOLET 
48 Park Place. New York ... 

An I ndex to the Best in Radio Hookups! 
II How long have you postponed making that favorite hookup of yours because you couldn't find reliable and clear 
I diagrams? We have laid aside a limited number of back issues of RADIO AGE for your use. Below are listed 

hookups and diagrams to be found in them. Select the ones you want and enclose 30 cents in starnps for each one 
I desired. 
II 

II J anuary, 1924 
-Tuning Out Interferen«o-Wave Te"P"I-Elimin .. tor. 
-F'ilteJ1l 
-A Junior SUlI'!r-Het.r.rodyn". 

I -Pueb-PullAmplifier. 

March,1924 
-An Eiarbt-Tu~ SUII'!r-H"teroc\yn •. 

I =! ¥U":!'i'~i~'Fr:~!~'CY Amplifier. 
-Simple Refle:.:. Set. 

April, 1924 
-An EfficientSuper-HetOlrodyne (fully iIIu~trated). 

I -A TOIO Doll .. r R&eeiver. 
-Anti-Body Capacity Hoo'kupo!l. 
-ReflexlEl£ the Three-Circuit Tuner. 

, May,1924 
-Coc"truction of 0 Simple Portabl" Set. 
-Radio Panels. 
-Third Inshollment o! Radio AlI:e Datil. Shute. 

Ju"",192' 
-Importa.nt F"oton in CODlltructing "Super-Heterodyne. 
-A Univer~al Amplifier. 
-Adding Radio .. nd Audio to Baby Heterodyne. 
-Radio A£e Data Shu"". 

July,1924 
-A Portable Tuned Impedance Refle:r.. 
-Operating Doot..etor Tuh .. by Grid Bi ... 
-A Thr_Tube Wi~"rd Circuit. 

Auctut, 1924 
-Breaking Into Radio Without a Dilllll:ram. 
-The English 4o-Element Tube. 
-Filtered Heterodyne Audio Stag .... 
-An Audio Amplifier Without an "A" BattOlry. 

September,1924 
-How Careful Mounting Will Improve Re<oeption. 
--ooe Tuning Control for Hair's Brll6dth S"lectivity. 
-Four Page~ of Real Blueprints of" New Bahy lleterodyne 

November,1924 
-Blueprints of a Single Tube Loop Set and .. Capacity Fud

hack Receiver. 
-A 3-Tube Low Lo~. Regenerator. 
-MMterinll:' the 3-Circuit Tun"r. 

December. 1924 
-Blueprint./! of" New S-Tuhe Super-Heterodym,. 
-How to M .. ke 0 R.,.,.,iver th .. t Minimi~M Stati". 
-A Tran~-.Atlantic DX Receiver. 

-A Si" Tube Supe.r-Het. 
-An Efficient Portable Set. 
-A Tuned Plate Regenerator. 
-Making a Station~Finder. 

February, 1925 
-A Three Circuit Regenerator. 
-A Real, Low Lose Set. 
-Blueprint./! of 0 3-tuhe RefI"". 

March, 1925 
-A :;'Tube R. F. Receiver. 
-How to Wind Loll' LollS Coit.. 
-A Shoet W";'o lioceiver. 
-Blueprint., of a Tw~Tube Ultra Audion and a ReQ;enerativfl 

ReHu. 

April, 1925 
-A 3-Tube Portable Set. 
-"B" Voltage from the A. C. Socket. 
-An Amplifier for the 3-Circuit Tuner. 
-Bluevrinb of a Five-Tuhe Rndio Frequency Receiver. 

May, 1925 
-A "Quiet" Regenerator. 
-How to Mak" a Tuhe-Tester. 
-A Unique Super_Bet .. nd an Improved Reinart~. 
-A Si:.:. Tube Portahl" Receiver D1=trated 1I'Itb Blueprint... 

ic n"'turbanc ..... 
Super-lleterOOyne. 
k e n..ceiver. 

:j;;~f:~¥::!,1~.;m~·U!a~':iio'"":iii"~:<h~:'fI Roberttl Receiver. 

July. 1925 
-Loov.rning Tuhe Cbaracterill.tica. 
-TIow Much Coupling! 
-Blue vrint.. of Conventional Rndio. 
--Symbols and CrY8tol Detector Cirouit. 
Auguoot, 1925-50c per eopy 
-How to Attain Smooth Tuninll:. 
-Alternating Current Tubu. 
-Daciding on a Portahle Super_ 
-And" hig 6o-page blueprint section. in lI'hich is cont.a!Ded 

blueprint~ of "II the h ll$ic circui t.. from which an radio 
hookupo!l have heen deve loped ~ince the hirth of R.a.d.io. 

September, 1925 
-Thirty-one way" to prevent self_cilla.tion.. 
-Tuning efficiency with two control.. 
-Ideal Audio Amplifier Citcuitll. 
-Biueprint""ction. 

October. 1925 
-Auto-Transformer CoupHnll:. 
-Some Facb obout Qu"lity. 
-An Imvroved Slide-Wire Bridge. 
-Dluevrinb of Circuit.. U~inQ; Single and Dual Conuola. 

November, 1925 
-Super without I. F. Sl.&ges. 
-A Good Audio Oscilla.tor. 
-An Efficie nt Short-Wave Transmitter. 
-Biuepl'ints--Addin& R. F. Stages. 

December, 1925 
-Tuned R. F. and Regenor .. tion. 
-Radio Age Mode! Receiver. 
-Inductive G"ng-Control Receiver. 
-Tuning with Chort Curve/! 

Janu"ry, 1926 
-Rndio ~e J"nuary Model Set. 
-A Four-Tuhe Toroid Set. 
-Power Suvp]y Dcvic_Blueprint Feature. 
-Finishing Your Ra.dio Cohinet. 

2-26 Radio Age, Inc~, 500-510 N; Dearborn St:, Chicago 
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Humorous Experiences of An 
Announcer 

(Colltinued from page 44) 

ing us how wonderfully the "juggling" 
had come over. The letters that Were 
subsequently received almost all praised 
the "juggling." To this day the singer 
upon whom I pinned this accomplish
ment ha d difficulty in convincing some 
of his friends that he can't juggle. 

All the humor of a studio is not at the 
e xpense of aritsts or the public, for 
frequently the announcer is IT uninten
t ionally, as the following story will show 
how I once gave a singer a good laugh
a t my expense. 

Br~ught His Barber 
A young Italian baritone, who now by 

t he way makes operatic records, was 
booked to appear at "XYZ" . When he 
arrived I was pleased to note the entire 
absence of so called artistic temperament. 
He was a most likable cha p, quick witted, 
humorous, and told m e to "go the limit," 
in my announcemen t s. Now my French 
and Italian never qua lified me as a linguist 
a nd in 1922 I experienced much difficulty 
in getting my Yankee t ongue about the 
various operatic a ria t itles. The program 
which this y oung Italian barit one had pre
pared was t he toughest to pronounce that 
I had encountered up to tha t time. After 
floundering about with a few of them I 
excused m y poor pronuncia tion and told 
t he "audience in visible" tha t had I real
ized how inadequat e my Italian pronun
cia tion Was I would have brought my 
barber to do t he a nn ouncing. At this my 
Italia n baritone friend burst forth into a 
hearty laugh . In my egot ism I ascribed 
his laugh t o the humor of my announce
m ent a nd felt much pleased with myself. 
The program went off splen didly a nd my 
Italian fr iend and I parted m ost cord ial 
fr iends. Sometime later I learned from 
a nother artist t ha t the Italian baritone 
was a barber! H e was earning enough in 
that way to continue his m usical educa
tio n. I often shudder when I r ealize what 
migh t have happened t o t he program of 
"XYZ", or even t o myself, tha t night if 
the baritone had been affl icted with a r
tis t ic .temperament a nd the hot blood 
usually ascribed to t he Latins! 

Then the various types o f a rtists and 
entertainers one encounters in a radio 
studio a re a never ending sou rce of amuse
ment. T here are the masculine t ype of 
women with a "message," an d the femi
nine type of men with a-well you know 
the type, The mail received at a st·ation 
is a never-ending source of laughs, yes , 
and frequently the opposite. But after 
all a radio studio presents a cross section 
of life brought to a focus. Human nature 
is the most interesting, amusing, and a ll 
too often the saddest study mankind can 
indulge in, and to the observer with a wi ll 
to see, no place presents a greater op
portunity for obser vation than a radio 
stu dio. My several years in a studio gave 
me many a hearty laugh, a few of which 
I have attempted to share with you. Some 
of my experiences saddened me--they 
came through the mail mostly-but I 
cannot disclose t hem. They were not so I 
intended and must be kept sacred. 

See what you can do. Weknow 
That's why we want you to try. 
with each new instrument give you a quick, 
easy stillt. Practicing ie fun because you learn 
8ofa.t. PlIIY Jazzjn a week, tantaHr"'g mu.ic that 
8ct. th~m going. Be ~hc life of th~ perty,always weI. 
come. Get intothc bie fun. 5 days'free trial',any 

~~m~:~h. N~~~i~~:O~~r ~er~f~rfr~ePI'X,:a~:~~ 
Oetolltliberalproposition. Sendportaltoday. Addr~: 

Buescher Band In~trument Co. 
1215 Buescher Block Elkhart, Indilt.n31 

Now you can supply plate voltage to your Radio Set at a 
price scarcely higber than new "B"Batteries I Your electric 
light socket and the new Ferbend uB" Eliminator furnisb the 
permanent means of efficient "Bn current supply for any set. 
No need for you to pay more than $9.75 for a "B" battery 
eliminator for Ferbend guarantees theirs to be equal or supe
rior to any on the market regardless of price. Our price Was 
fixed with the interests of the radio buying public in mind. 
The result is efficient and permanent "B" current now placed 

FER8Ek)) 

'bJli!Je~ 
Tbiacomt>aDyalso OUlnufac 
turas tbe famous Farhe n<! 
WAVE TRAP-tbe in~tru_ 
mcntwbicb haabaeDwidely 
imitstodbutD .... "r eqo .. Ucd. 
It ill the only original and 
genuine. Seclld .... rtisment 
oDt>ue54. 

Within Reach of All 
The price of this remarkable new unit 
is spectacular in more ways than one. 
Besides saving you from $15 to $50 it 
is amazingly 10w considering the qual .. 
ity and superiority. Sure1y it marks 
a revolutionary step forward in radio. 
Equip your set NOW with this mar· 
velous instrument, and be convinced. 

o Send Literature. 

Complete, nothing 
else to buy. 

Operates at maxi
mum efficiency at all 
times on either di~ 
rect or alternating 
current, any fre
quency. Noiseless
no hum. 

Delivers unlimited 
current to any re-

ceiving set, regard
less of number of 
tubes. 

Delivers 100 volts 
toa'l1.Y set. 

Cost of operation 
less than SOc a year. 

It lasts indefi
nitely. 

An parts are spe
cially designed and 
manufactured by us 
fortbis purpose only, 

Unconditionally 
Guaranteed 

to be equal or supe
rior to any elimina
tor on the market, 
regardless of price. 

Ask your dealer, or send direct 
Until nation#wide distribution is completed it 
is possible that your dealer hasn't stocked the 
Ferbend liB" Battery Eliminator as yet. So you 
will not have to wait, we will make shipment 
direct to you upon receipt of $9.75, or C. O. D., 
if desired. Remember, superior 1'"esults are guar# 
teed or your money back. Be one of the first too own and 
use the Ferbend M axmin "B" Battery E!iminator. Use the 
coupon NOW I 

Name_ . .... .. ...... _ ............ ....... " ................... ·_· 

Address ... _ •. _. __ .............................. _ . 

City . ............... . _._ .... . _ ................... -.-.... ---

FERBEND ELECTRIC CO. Stat e. __ .. 

431 W. Superiot' St. Chicago, Illinois 

Tell them you read it in Radio Age 
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Carborundum Detector With 

The Magazine of the 110ur 

Stabilizing Device 

AMONG some of the products of the 
Carborundum Co., is a stabilizing 

detector unit, recently released for the 
radio trade, which may be used in any 
crystal detector set or in the reflex 
type of receivers. 

The unit, which may be mounted on 
t he panel, electrically controls the resis~ 
tance of the detector circuit, by varying 
the potential of a flashlight cell applied 
to the carborundum crystal; a procedure 
which will be remembered by old time 
ship operators, notably those who went 
to ..sea with the old Marconi receivers 
with a huge wire potentiometer for alter
ing t he bias ap plied to the crystal. 

Two advantages noted in the use of 
changing the resista nce are: ability to 
increase detector resistance to gain 
selectivity without losing energy transfer 
from antenna circuit, and to determine 
the degree of damping of the detector 
circuit in a reflex receiver, which damping 
may be made to aid regeneration. 

The contact on the crystal is per~ 
maneDt, or fixed, while the resistance is 
t he variable factor. 

Victoreen Intermediate 

VICTOREEN intermediate transform~ 
ers, handled by the George \V. 

'Valker Co., have a sharp resonance 
curve. This resonance feature of the coil 
permits use of an aperiodic primary, 
prevents interstage oscillation, makes the 
set more stable and permits the use of 
a potentiometer as a volume control. 

Victoreen coils are adjusted to a pre
cision of ·one-third of one per cent. 

The wave length used assures less 
interference by harmonics. 

NATIONAL Velvet Vernier DIAL 
Type B, Variable (Patents Pending) 

Positiv~ ControL- Eas ily j"lount~d 

YOU control the reduction ratio with 
this new NATIONAL Type B, 

Velvet Vernier Dial. And what a dif~ 
ference in the tuning of your set! You·ll 
be astonished. 

Easily mounted on the 1-4 in. shaft of 
any standard type of variable con
denser. A screw driver is t he only tool 
you need. 

I t has the same velvety smoothness, 
the same freedom from backlash, the 
same mechanical drive as the NA
TIONAL'S famous Type A d ial. 

Write for Bulle/in. 107 RA 

NATIONAL CO., Inc. 
w. A. READY, PreSident 

110 Brookline St. Cambridge, Mass. 

This Aerial Gets Everything But Noise! 
KANE ANTENNAE COMPANY, DRAY RADtO LABORATORY 6 EAST LAKE ST., CHICAGO 

Precision Radio Apparatus Tulll. ~ernber 24, 1925 
Geotlem6D: 

& you reQuested we are encio"ing under "evarate ",0\.1'1. n victure 0' tbe Kane Antennae YOU rlleentiy io~talled on 
the roof of our building, at J.ak .. and Stat .. Street, Chiesa-o. A", you kilo ... , we ba~· .. neve. be~ at tbe Labo .... tory 
heen able to get clea, recevtion from ru..tant flt,,~ionll. A" &000 a.s ... e turoed 00 enough pO..-er to brioa- in tbe nx 
We of eo"",,, picked up the e l .. clric~n DO;"""'. the e le"al-.::l ooi.;"". tb. t.leg ..... vh offioo D""t d oor. th .. ,, ' ...... t c ...... , the 

had. Forthel .... teoupleof month" 
. radiO.5eto! 

H.Oray . 

The KA"'E ANTEXNAE entirely eliminates a U pOwer n olst'8 aueh "" leaky T.,.""forD.ers. Oene""lo..", Motor hums, 
Deleo Planb, ete. Po"·er nOL'~ eBU-'<C! more troub le than aU other forms o f Radio interference. eet rid of them NO\'i' 
hy ordering a KA NE A,,'TENNAE. 

Get Facts NOW About The Kane Antennae 
We willlle.nd you working drawing wiln jnlli ructiOnll fot .. r ectina- this wODderful A nteooae fot a doUnr bilt (a cbec\;: 
w ill do). If, atter looki~ onlr tbe d..,. ... ·ina-. you decide you would rather h .. ,'e a facwrY-huilt Anl.ellnae tha,.. build 
one yourself. we will take hl\ck the drawing and al1o'" you full putchu,;e price on ILIl order for an Ante nnae. 

The Special Kane ADtennae for H.adiola SlIpe .... Re~':s .••• •• , • . •••••••• " ..•••••••••• ,., ...•• •••• "" . .. $10.00 
The Regular K&ne Antennae for AU othe .. ~eb< that UIIe a cround oonnectioD .•• , ••••• , •••••..•• •••••••••.• 20,00 
Working dra ... wg with i ll.!l tructio"" for erecting..... .."......................... . ....... 1.00 

(SlamVI' not accepted.) 
Poatpaid to any van. of the Uniled Stst"", o r nnt C. O. D. wben 25 ver «nt of price acoompa,nie!l order. 

THE KANE ANTENNAE CO. 
Dept. 8208, 3343 W. Monroe St. 

Send 2Sc for Booklet Telling 
How to Build the 

I<8i5er{~ 
Hammarlund-Roberts, 1182 Bway, N. Y. C. 

NO MORE LOOSE CONNECTIONS 
X .. L PUSH POSTS 

A. blndlM post that rea.ll,y does I!J'cel, 
looks. a.cUoo. serncl!!. and conTenience, 
Push it down-insert wir&-Cannot jar 
loose [rem T1bratlon. No scfl!win~ or 
daJu:"er- of shearing otr wires. 
Furnished attra.ctiTeiy p14ted with 
solderin.i lUI: and nec:I'J!!SI!.ry marklnp. 

Price Elkb. ... _ .. _ .. _15 Cents 
X·L RADIO LABORATORIES. 

2424 Uneoln Aw.uI N. Chlca .. 

TeU them you read it 111. Radio Age 

Chicago, 10. 

Use the Log-a-Wave Chart 

S3 
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Colored Pencils Useful for 
Radio Work 

COLOR plays a part of increasing use-
fulness throughout the engineering 

world in connection with diagrams, 
charts and data sheets not foreseen when 
the old style colored pencil with thick 
lead was first introduced. 

Realizing how many occasions in 
modern industry and science called for 
the use of colored pencils with the same 
diameter as ordinary drawing and writing 
pencils, the American Lead Pencil 
Company has originated a new product 
called the Unique Thin Lead which 
can be used exactly the same as a black 
lead pencil-for writing, figuring, sketch
ing, drawing, etc. 

Among radio engineers and experimen
ters, colored pencils have met with 
special favor as they permit the designa
tion of the various coils, units and cir
cuits by corresponding colors. The 
same effect is obtained for diagrams as 
is obtained in working models through 
the use of vari-colored cable and wire. 

Palmer Goes Abroad 
For Radio Tests 

FOR the purpose of cooperating offi-
cialIy in the international broadcast 

tests before and during the week of Janu
ary 24 and to listen in at sea during the 
hours When European stations will send 
programs for American fans, Eric H . 
Palmer of the Freed-Eisemann Radio 
Corporat.ion sailed on the "De Grasse" 
of the French Line on January 6 and will 
visit the principal broadcasters abroad. 

Mr. Palmer will report by wireless to 
the tests committee, regarding reception 
also of stations in the United States, 
Canada, and Mexico that reach Europe 
during this important week in radio. Mr. 
Palmer \vill install an official receiving 
station on the steamship "Paris." 

National Engineering Co. Has 
Semi-Assembled Receiver 

THE National Engineering Company, 
just organized, has started production 

on a five tube tuned radio frequency 
receiver which will be offered to the 
public in a semi assembled state. 

The set is known as the Huntingdon, 
built by M. B. Benson, chief engineer 
for the National Engineering Company. 
Others connected with the new company 
are M. M. McCabe, Duluth and Minneap
olis, and H. W. Coulter, of Chicago. 

w. J. Knapp. President of the National Carbon 
Company. makers of Eveready batteries, announces 
the election of Paul P. Huffard as Vice-President 
and General Manager of the company_ 

Mr. Huffard began his career in 1905 at the 
Electrometallurgicai Works at Kanawha Falls, 
Virginia, as chemist. while still a college student. 
Upon attainment of his degree, he was transferred 
to the Niagara Falls plant of the Union Carbide and 
Carbon Corporation,ofwhich he eventually became 
superintendent. His fint position with the Nation
al Carbon Company was works manager of the 
Electrode Plants; later, in charge of production of 
all the National Carbon Company plants_ His 
present advancement places him in charge of all 
phases of activities of the National Carbon Com
pany and its associated companies, including the 
National Carbon Company of San Francisco, and 
the Canadian National Carbon Company. Limited, 
of Toronto, Canada_ 

Crosley Takes Over Assets 
of Amrad 

ANNOUNCEMENT ;s made that 
Powell Crosley, Jr., president of the 

Crosley Radio Corporation, has recently 
purchased the assets of the American 
Radio and Research Corporation at 
Medford Hillside, Mass. 

A new company is being formed 
to operate the Amrad organization with 
Mr. Crosley as chairman of the board, 
and H. J- Powell, former Amrad presi
dent, as the new president and general 
manager. 

Amateurs will remember the develop
ment of the S tube for rectification by 
Amrad as well as the Mershon electrolytic 
condensers. The new organization is to 
continue operation in the same location. 

The Magazine of the Hour 

Amsco Adds Socket to Its 
Line of Products 

THE newest addition to the line of 
Amsco products is a universal socket 

designed to take all sizes of radio tubes, 
including 'the standard UX and CX 
tubes, without adapters. 

They click into contact, establishing 
a positive wipe connectiont hat perpet
ually renews itself each time the tube 
is removed 'and replaced. Connection 
is possible only in one way-the right 
way-and the tubes lock into place 
automaticaIIy. 

Another feature of the Amsco universal 
socket is its compactness and light weight. 
Not a fraction of an inch is wasted. 

It is made of mottled green genuine 
bakelite. All metal parts are of phosphor 
bronze, electrically tinned for easy 
soldering. 

The base is of the non-skid type, 
with tiny moulded spikes that prevent 
twisting out of place-making possible 
the great convenience of one-hole mount
ing. 

Interest Abroad In Use 
of Piezo Crystals 

EUROPEAN fans, as well as broad~ 
casters, are showing considerable 

interest in Piezo crystal control for trans
mitters, wavemeters and some type! of 
receivers, according to a communication 
from Adam Hilger, Ltd_, 24 Rochester 
Place, London, N. W. 1. 

Two stock sizes made at presen t by 
the Hilger firm are the 180 meter and the 
350 meter type, these being mounted in 
boxes of insulating material with binding 
posts at each end. 

All-Wave Coils and Shot 
Panel in Ambu Set 

TWO features embodied in the five tube 
receiver made by the Ambu Engineer

ing Institute, as recently announced, are 
"All-Wave" inductances for taking care 
of the band from 40 to 600 meters, and 
the "shot" method of panel connection 
where the panel or sub-base is grooved 
and shot full of molten copper. 

This btter process does away with the 
necessity of bus-bar 'Wiring, since all that 
is necessary is to put in the panel screws 
which automatically make the required 
electrical contact with the copper stream 
and the apparatus. 
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J';t ·down the call 
letters in the handy 
slots-right on the 
dial itself-and 
there is your per
manent record of 
station settings. 

Radio Interference 
(Continued/rom page 34) 

be taken in making this test to avoid the 
danger of confusing the interference which 
originates from different sources, which 
may appear similar in the receiver. 

The most satisfactory way of making 
this test is for one observer to listen to the 
interference received on two radio receivers 
at different points at the same time by 
meanS of a telephone system. To carry 
out this test an assistant at the distant 
Radio receiver should place his head 
phone (or preferably his loud speaker) 
near the transmitter of the telephon'e in 
order that the observer at the other 
receiver may listen at the same time to I 
the interference heard on his own receiver 
at his right ear, while listening to the 
interference heard at the distant radio 
receiver by means of the telephone to his 
left ear. This test should be continued 
for a sufficient length of time to observe a 
~um~er of variations in the nature of the I 
mterterence. 

In cases where it is not convenient to 
use the telephone system for this test, the 
two observers at distant Radio receivers 
may keep an accurate log of the inter
ference, but in this case they should first 
synchronize their watches and record any 
characteristic change in 'the interference 
heard, noting the time accurately to 
within a few seconds. 

Fourth Test: To determine if any 
suspected source actually causes Radio ~ 
interference. 

In carrying out this test either of the 
two systems referred to in test No.3 is 
suitable. Great accuracy is required in 
these tests for it has been found that 
many misleading reports have been 
received from observers who were not 
sufficiently accurate in their observations. 
For instance, interference has been 
reported to be associated with the switch
ing on of the street lights in cases where 
the interference actually was produced by 
another circuit which was switched on 
every evening about dusk. If the ob
servers in this case had noted the time 
very accurately, the source of the inter
ference could have been 'located much 
more readily. 

Fifth Test: To determine where the 
interference radiates from, by means of a 
portable Radio receiver. 

In cases where a portable receiver is 
available the source of interference may 
be very often traced by this means. 

RADIO AGE ANNUAL FOR 
1924-AT SPECIAL PRICE! 

CUp the coupon and send it 
with 50 cents, and the RADIO 
AGE ANNUAL FOR 1924 will 
be sent you by return mall. -----------------

1 
RADIO ACE, 1 
500 N. Dearborn St., Chicago. 

Endo.ed i. 50 cents, (or which .end me th .. 
RADIO ACE ANNUAL for 1924. 

1 N·=<·········································I 

1 Add, ... ·········································1 
City .•. " .. " •..••••••... , .....•.••• • .•• , •••...... L __ ·_~ __ --.J 

Instant 
Response 

searching dial action 

for the model set 
The designers of the Radio 
Age Model HX set wanted 
responsive, supremely ac
curate tuning, to meet 
today's conditions. They 
realized how inadequate old 
type dials are, to cope with 
1926 broadcast congestion. 
As an essential feature of 
theModel set, therefore, you 
find MAR·CO 

They respond to your slight
est touch with no suggestion 
of backlash. By splitting a 
single degree into hair's 
breadth divisions , they get 
stations you now pass over. 
Until you put MAR-CO 
dials on the set you're 
building, or on your present 
set, you'll never realize 

what a differ
dials. For these 
are the new
day tuning 
controls that 
experts every
where advise. 

Nickelwplated, 
$2.50 

Gold-plated 
$3.00 

ence a dial can 
make! 

Martin Copeland 
Company, 

Providence. R. I. 

The 1926 ntodel tuning control 

Tell them you read it in Ra-dio Age 
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EFFICIENCY 
That Meets the Require

ments of Eminent 
Radio Engineers 

Apex Vernier Dials are more 
than mere' 'knobs. l' In reality 
they are instruments endowed 
with an ultra degree of effi
ciency. Their rich elegance of 
finish lends a touch of striking 
attractiveness to any set. Pre
cision of production and of 
operation makes a good set a 
better set-providing greater 
range of selectivity-positive
ness of control-and utmost 
simplicity of tuning in most 
difficult stations. Ratio 12 to 1. 
Clockwise and counter clock
wise. No back lash. Royal 
Brass finish 4-inch $1.50-31/.t.
inch $1.25. Satin Silver Finish 
4-inch $1.75-3',4-inch $1.50. 
DeLuxe Gold (24K) Finish 4-
inc h $2.50,,-3',4-i n c h $1.85. 
Your dealer has them. If not, 
order direct. 

APEX Rheostat Dials 
are as essential to successful operation 
and pleasing appearance as aTe Apex 
Vernier Dials. Royal Brass Finish-60c. 
Satin Silver Finish-70c. DeLuxe Gold 
(24K)-80c. 

APEX ELECTRIC MFG. CO. 
Dept. 211 

1410 w. 59th Street CHICAGO 

Radio's biggest season is here. Get our 
new catalog showing huge stocks of radio 
parts, seta, kits at lowest rock-bottom 
prices. Quick set"Viel). Wonderful ape- ~....,"/o t 
cia! offer on best sets, tubes, batter .. ~PARr.$. 
ies." Write for free copy. if" I"~~ . 
W . ..c.. BraUD Co~ 36·50 S. Clin(~11 SL, ChicalO. U. S.A. 

New Wave Propagation 
Technique 

(Continued from page 48) 

'We will aSSllme the medium through 
which the radio waves pass has such 
characteristics that the velocity of pro
pagation for a vertically polarized wave 
differs slightly from the velocity of the I 

propagation for a horizontally polarized 
wave. It is not necessary for the present 
purpose to try to explain the reason for 
this difference in velocity. We may 
assume the reason for it is due to the 
electrostatic and magnetic effects, t~ the 
retarding effect of the velocity of the 
vertically polarized wave passing close 
to the earth, Of, on the other hand, due to 
properties of free electrons in the upper 
atmosphere. Whatever the cause may be, 
we may assume such a difference of 
velocity exists and the mechanical model 
has been constructed so as to reproduce 
such conditions. The weights on both 
sides are tied together with rubber bands. 
\Vave motion in the horizontal or 
vertical planes can thus be studied 
independently, and these two wave 
motions may be adjusted for different 
yelocities. A wave started in the vertical 
plane maintains itself vertically and a 
wa ve started horizontally maintains 
itself horizontally. If, however, a wave 
is started in a plane 45 degrees between 
the vertical and the horizontal, it is 
found the wave motion proceeding there
from assumes the shape of a cork screw. 
The straigpt line oscillation of the first 
weight is passed along as an eliptical 
motion which gradually widens into a 
circle. Then this circle narrowed down' 
again to an elipse and finally a straight 
line at right angles to the original line of 
oscillation. This is exactly in accordance 

I 
with the theory. The point where the 
Wave has shifted its plane of polarization 
90 degrees is the point where the faster of 
the two waves is half a wave length ahead 
of the slower wave. From this point on 

I 
the wave proceeds repeating this peculiar 
cork screw motion. 

The fact the twisting of the wave is due 
to different velocities in the two planes of 
polarization can also be demonstrated by 
this model. For this purpose the rubber 
bands are added to the counter weights. 
The effect of this is to change the velocity 
of propagation in the vertical plane, 
whereas, the velocity in the horizontal 
plane has not been affected because only 
the vertical motion is transmitted to the 
counter weights by the suspension yokes. 
The system can thus be adjusted so the 
velocities in the horizontal and the 
vertical planes are exactly equal. After 
this has been done it is found the tendency 
to cork screw motion disappears and the 
wave remains strictly in the plane in 
which it has been started. 

Visualize Phenomena 

WHILE this mechanical experiment 
does.not bring out any new facts that 

were not known from the classical theory 
of wave motion, it helps us to visualize 
the main phenomena in the radio Wave 
propagation which we are trying to 
explain. The phenomenon of a constantly 
shifting plane of polarization which we 

11 

Full, clear, rieh tone depends on more 
than on just good apparatus. Itdepends. 
first of all, upon careful, compact wiring. 
AMPERITE eliminates complicated wir
ing, avoiding leaks and losses. Requires 
no attention. Controls the filament per
fectly. bringing the utmost out of each 
individual tube. Permits use of any tubes 
or combination of tubes. Used in all pop_ 
ular construction sets. Price. $1.10. 
There ill an AMPERITE foreveT~tuhe 

Write for free book.ups 

~diall €cmpao/ 
Dept. R. A...z SD FraakliD SI .• N. Y. Ciq 

A regular $25 loud .peakerfor 
$16. Loud, clear, meUow tone. 
BeU 13){ in. diametlH", born 
22 in. hia:b, equipped with 
Lllkelide Adjutltab1e Unit. 
Agent! wanted, write for pAr· 
ticu1ara. 

Lakeside Supply Co. 
73 W. Van Bureo St .. Chica,o 
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I' . discovered experimentally in tes_ts be
tween Schenectady and Long Island can 
thus easily_ be explained. 

The Magazine oj the Hour 

This conception of the wave motion is 
also a help in explaining the phenomena 
of fading, There is already much ex
perimental evidence that fading. is a 
phenomenon of interference. In other 
words, the fading is due to the fact the 
radio Waves arrive at a certain point 
through two paths. The waves will some
times add to each other and sometimes 
neutralize each other. ]f we keep in mind 
the observations on the mechanical model 
that the Waves in the two planes can be 
traced through separately and distinctly, 
we may conclude the two paths of the 
radio wave which produce fading are not 
necessarily two separate physical paths 
but may be the two paths in the hori-
zontal and the vertical plane of polariza-
tion. For further illustration of this '-"f' 
can, in the mechanical model, introduce a , 
detector. If we place this detector at a 
certain distance from the origin we find 
the detector gives no response when the 
system is adjusted for different velocities 
of propagation, whereas, it gives a maxi-
mum response when the system isadjusted 
for equal velocity in the horizontal and 
vertical plane. The phenomena of fading 
has thus been reproduced mechanically 
through polarization in a single wave 
path. 

It is not hereby suggested this mechani
cal equivalent is sufficient to explain the 
fading in actual radio transmission. It is, 
however, offered for what it may be worth 
as a help to interpret the many observa
tions in actual radio transmission which 
are being accu mulated. 

Storage Batteries Enter Lives 
of Millions 

(Continued from page ' 16) 

N0W that we have discussed the 
battery-its active materia ls, its 

electrolyte, the formation of lead sul
phate and other chemical matters, you 
will perhaps ask how it stores electricity, 
and the answer may surprise you that 
the battery does' not store electricity. 
The electrical energy which the battery 
receives when it is charged is converted 
into chemical energy. The chemical 
energy is stored by the battery, and 
when we discharge the battery this 
chemical energy is again transformed 
into electrical energy. Scientific re
search has taught us the storage battery 
obeys the fundamental laws of electro
chemistry and thermodynamics. If this 
conversion of one form of energy into 
another seems strange it is nevertheless 
a part of nature's process. 

Batteries have been improved 'notably 
within recent years. Tests in accordance 
with well defined specifications show this 
to be true. Standard methods of rating 
batteries are being established. Batteries 
of comparatively light weight for avia
tion are being developed. Research is 
playing an important partin this advance. 

A Compact Straight-Line
Frequency Condenser 

q HE new S. L. F. Bradleydenser is the outcome of 
long, careful research in condenser design. It pro

vides straight-line-frequency tuning over the entire 
circumference of a 360-degree dial. Stations are widely 
and evenly spaced over twice the dial-spacing of 
ordinary condensers. This unique control is obtained 
by using a special cam on the condenser shaft which 
provides the straight-line-frequency tuning now de
manded by all set builders. The efficiency of the 
condenser is extremely high, due to the unique 
construction that practically eliminates insulating 
material in the condenser. 

ZI NOTHER outstanding feature of the new S. L. F. 
Vl Bradleydenser is the compact design which elim

inates entirely the long eccentric rotor plates, ordi
narily used with straight-line-frequency condensers. 
The Bradleydenser can be substituted for any con
denser on a set without interfering with other parts 
on the panel. The one-hole mounting also simplifies 
installation. The S. L. F. Bradleydenser is the latest 
Allen-Bradley contribution to better radio. Be sure 
to bring your set up-to-date by getting a set of S. L. F. 
Bradleydensers from your nearest dealer. 

Mail the Coupaa 
Allen-Bradley Company, 
289 Greenfield Ave., 
Milwaukee, Wisconsin. 
Pluse :send us your latest literature 

:d~ili:~!:s~f!~~~~a'!:di: 

~~~~IJin" Name ............ . ........ .. 

Addre:s:s .................... . 

Tell them you read it in Radio Aqe 
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Build the Set That 
Holds 4 World's Records 

The receiver that brought in sta
tions 6,000 to 8,000 miles distant 
with loud speaker volume night after 
night. All records fully verified, 

Holds World's Records For 
(I) Longest distance ever received on a 

loop aerial-8,J75 miles 
(2) Most consistent reception of stations 

6,000 t,o 8,000 miles distant-I 17 pro
grams In three months. 

(Jh!~~~~!;\1 ~~er66.g~e:s~.stations in 214 

PRICE: 
Complete Set of Parts .. . ............. . $89.00 
(I neludes all parts necessary to make an 
exact duplicate of this wonderful receiver, to
~1~~~rid~\bOOk of instructions and complete 

se;tto~~ o/~:~etlog(~~:~~el~Js ~~d~=J 
envelope. 

ScottRadio Laboratories 
35 S. Dearborn St.~ Chicago 

Dealers arul Sel Builders, wri!ejor discQlmls 

Eliminate Audio Distortion 
(Continued from page 26) 

equally well. Even when the headpho,nes, 
connected as in Fig. 2, respond with 
drums and low notes galore, the loud 
speaker does not do justice to them, even 
though showing a tremendous improve
ment over the previous output. Neither 
would the headphones, were they pushed 
to great volume, for their natural period 
is only slightly higher than that of the 
ordinary horn speaker. A large cone 
speaker reproduces bass notes well, but 
rather slights the high tones. 

I use a combination of a large cone 
speaker and a horn speaker, connected 
in series and operated on a power tu be 
for real reproduction. A most surprising 
change greets the ear when either the 
horn speaker Of t he cone speaker is used 
alone, but with both of them high and 
low tones receive their due. The rich
ness, musical range and grandeur of 
orchestral and band music is delightful 
with such a system and even the human 
voice regains most of its naturalness. 
The very high ton es a re likely to cause 
a rustling sound in a large cone speaker, 
but it is very easy to eliminate these high 
tones from the low note speaker com
pletely by simply shuting it with a 
fairly large fixed condenser. The capa
city must be found by experiment, but 
one' between .004 and .06 is suitable, 
A number of condensers can be put 10 

parallel until the speaker's output is 
improved by the elimination of the high 
notes. These are then more properly 
reproduced on the horn type speaker. 
The condenser, by the way, is a helpful' 
stunt for the mandolin type low note 
speaker which I recently described. 

Thus loud speakel- range has a good 
deal to do with musical quality and this 
range depends greatly upon the size of 
its diaphragm. My, own low note cone 
~;peaker is a simple affair made out of 
a cone 20 inches irt diameter cut from 
stiff drawing paper. The actuating unit 
is taken from a Baldwin phone, with the 
mica diaphragm taken out and a se
parate connecting pin run from the tip 
of the cone to the armature. The spring 
at the rear of the armature is removed 
and the armature maintained in a mid
position between the pole pieces by the 
holding force of the connecf.i.ng pin and 
the cone, which is tacked down to a 
wooden framework. 

But, whatever the loud speaker com
bination has do with the quality 'of tone, 
it is certain the amplifier has a whole 
lot bigger part to play in it. The series 
headphone tests outlined are the surest 
way to locate distortion, for it is so easy 
to compare the several stages and focus 
the attention upon the single stage in 
which distortion occurs. 

You Cannot Afford to Miss the 
Priceless Hookup Ideas in the 

"Annual" for 1926. 
Pin your dollar to the coupon 
on Page 36 and get your copy. 
Firnt edition just off the press. 

Tell them you read it in Radio Age 

ShoW:l how to get - greater distance. ,"orc 
1I0iumte. amtOZl'ng $e/ectiuity. liner tone 

Sdence has discovered a new principle in radio 
amphficati~:m . . . a striking new develop
ment that IS bringing unheard of results. This princi-

g:Il~~oC~~I~d~Pf~ b~i~sw4 ~~~n~! i~g~~~~~~~ 
These are explained in a fascinating l:ook just pub
lished and bcmg mailed free. 

Edition IilTlited-w .. ite today 
Get this book and read about this newest scientific 

radio principle. See the many different circuits in 
which it may be used. Find out how you can turn 
your present set into the latest example of radio 

~~t~~nfil~~~eJt :u~b:~r~~b~he~~a~k~~' soT~~~ 
mU~dd;~~ ~Te~~il~!llliesearch Laboratories 
2000 Cottage Grov ... Av .... . D ... pt, 61 Chioago. Ill. 

- . . 

:~ItN·I,S 
To . the Man with an Idea 

I offer a comprehensive, expe
rienced efficient service for his 
prompt, legal protection and the 

deS::r::k::ehf ()ti~:d~l=~~oncie_ 
IIcription, fol:' advice as to cost. 
seal:'ch through prior United States 
patentll, etc, Preliminal:'Y advice 
gladly furnished without charl':'e. 

My experitmce and familiarity 
with va.-ious arts frequently en_ 
able me to accurately advise clients 
as to probable patentability befOl;'e 
they go to any expense. 

Bookld 0/ 'Valuable in/wma#oTJ and 
form for p"'operly dist:l08ing your 
idea free. on request Write. 10OOu. 

RICHARD B. OWEN, Patent Lawyer 
81 Owen Bldg., Washington, D. C. 
2278-M Woolworth Bldg., N. Y. Cit,. 
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Chicagoan Witnesses KFI's 

The Magazine of the HOllr 

Auditions 
(ConJinued from page 33) 

dots and dashes or the messages of ships 
on the Pacific, passing up most of the 
code, however, until his acute ears de
tect an S. O. S. or distress signal of a 
ship on the rocks or in some such plight. 
When this Jlappcns, he immediately tele
phones on a direct wire to coast guards at 
Wilmington, and advises them as to what 
he has heard, and if necessary, KFI signs 
off until the complete identification of the 
ship has been made by the coast guards. 
The signing off, of course, being to e limi
nate interference of code reception. KF I 
has been operating for a long while, on a 
small set, and since Dec. 30th, 1924 on 
their present large set, which is the West
ern Electric 104 B type, 467 wavelength, . 
with 5,000 watts possible, but only 3,000 
allowed on their license. . 

"You ought to come up tonight about 
9 or 10 o'clock and hear our program," 
advised Mr. Lilly, as I left this interesting 
operating room, and come up I did. And 
I was surely glad] did. I had heard a lot 
of these famous movie folk, and never 
dreamed of happening right in on them, 
but the very minute ] hopped off the 
elevator I heard from the suspended mi
crophone "Folks, we are 'surely glad to 
have with us this evening Lew Cody and 
Norma Shearer, regular performers from 
this studio, and tonight they are to hold 
a debate as to who ate the apple, Adam, 
Eve, or WALLACE· BEERYl" Neerl
less to say, that wasn't what these screen 
stars did at all, but they did tell a few 
very clever stories, and chatted part of a 
screen scenario, brand new, to their silent 
listeners all over the worJd. 

As the program continued, with Glen 
Rice, \Villiam Ray and Leslie Adams do
ing alternative annouucing, it was clearly 
seen how the acid test applied to tryouts, 
mentioned previously, was a wonderful 
benefit to this station. In order, these 
artists of great ability did work of ex
ceptional merit: Miss Louise Klos, 
symphonic soloist on the harp, Felipe 
Delgado, a Spanish baritone, known 
all over California. on the sta~e first I 
of all as a great SInger to mOVIe pro
logues. Then came the favorite Park 
Sisters, June and Frances, ukelele and 

The New 

WOODCRAFT 
Standardized Adjv.stable 

Radio Enclosures, 
Consoles, Tables, 

with Built-in Loop, 
Speakers Etc. 

(Broad Patents Pending) 

The Woodcraft is not a make-

~~i[~'ut, ~u~~~t~fof~::~:;:r, ~~r~ 
. satin piano finish . Two Tone 
corners and '¥a" bevel encircled 
panels. Many striking hand
carved and inlaid effects on all of 
the various models. These en
closures are instantly adjustable 
to variable panel sizes up to 30" 
long x 10" wide and to a tilted or 
upright position in all models. 

Popular Priced 

No cutting, 
screws. et c., r e
quired. Can be 
changed instantly 
to many sizes with 
all parts enclosed. 

Make Yaur 
Set 

Up-ta-Date 

Write for 
illustrated booklet 

shOWing the new 
consoles,speaker 
and other models. 

THE DETROIT WOODCRAFT CORP. 
vocal duet specialists, followed by a nother Sa.les ar'ld ·Adv. Dept. S 

Detroit, Michigan 
4611 Woodward Ave. 
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surprise. Blanche Sweet and Mickey . ;~============================~ Neilsen were discovered stepping off the 
elevator and were forced into a number, 
Blanche harmonizing and Mickey at the 
ivories. They did it beautifully and 
didn't fight a bit. They were held over 
until the conclusion of the program and 
at 11 p. m., Pacific time, friend Rice 
signed off after a beautiful evening's en
tertainment. 

"SAY, you, before you go I want you 
f to meet-'Des capa blances figare 
spitalny Paul ash en centre les cognitas 
-loook, looook, look! holy smokes!' II 

The man Rice wanted me to meet 
nearly knocked both of us over in his 
~xcitement; excitement caused by a ca~ 
blegram from Spain to the effect that 
KFI was being heard in that country! 

(Turn the page) 

RADIO AGE SUBSCRIPTION BLANK 
Radio Age, Inc . 

$2.50 A YEAR 500 North Dearborn Street. 
Chicago 

Gentlemen: Please enter my subscription ColO' RADIO AGE, the Magazine of the 

Hour. for one year , beg inning with the. . issue, for which I enclose $2.60. 

Name . 

Street Address . 

City. 

State ............ . 

Send cash, money order or draft. 
(2-2S) 

Tell them you read it in Radio Age 
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A Speaker of Distinction 
VOLUME, CLARITY, BEAUTY 

Handsome pyralin bell in sevC'ral finishps· 
Aluminum sound column. 

Large size unit delivers full volume with 
remarkable tone qualitiea. 
No. 205B-Black Pyralin Bell ...... $22.50 
No. 205D-Mahogany tinted Bell ... $25.00 
No. 205P--Mother-of-Pearl Bell .... $30.00 

/Imericon 6Iectnc 
COMPANY 

State & 64th 3ts. Chi<:ago, U. S. A.. 

For Accurate Condenser Value. U"" 

X-L VARIO DENSERS 
T~ B~t Semi -Fi:rerl (!Q7Iden8Cr Madc. E"dOr8~d bll 

All the LM<linfJ Had~o A "thon:a~3. 
MODEL N-Capacity u.nlt" 1.8 to 20 micro-micro

farad~. for bal ..... "e in Robert. two t u be. BrowniD~Dr:&.ke. 
McMurdo Silver'", Knockout. Neutrooyne and tuned 
radio freQuency circuits. Prjce $1.00 

MODELG - For the Cockadalf circuit. filter a nd iotcr ' 
mediate frequency tuning in .'I utler-heterodyne a nd 1>03" 
th.., grid bha in all set.!. G·I .00002 to .0001 MF. G·5 
.0001 to .0006 MF. C-1O .0003 to .001 MI<'. PRICI': 
EACH WITH GHID LEAK CLIPS $1.50 
X_L RADIO LABORATORIES, 2428 Lincoln Ave., 

N. Chica!i'o 

Just off the press [ The 
greatest book on Radio ever 
wr itten. Price only $1. 
Filled with sound, practical, 
tested information for every 
Radio fan, from beginner to 
hard·boiled owl. Written, compiled and edited 
by men of national reputation. Every page tells 
you something useful-and there are 514 pages. 
Mail $1 today and get this 1. C. S. Radio Hand· 
book before you spend another cent on parts. 
Money back if not satisfied. 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Bill( 8783·E. Seranron. Penna. 

More Radio Pleasure 

!:t~:;r:l~~~9~~r~tba!;d~/og M~1.e~~eEtu~::d·rr:~i 
Radio Printers, Dept:. 2022, Marengo, HI. 

Chicagoan Witnesses KFI'S 
Auditions 

(Continued from page 59) 

\Vho wouldn't be excited over that? Carl 
Havilan, publicity man for KFI, who is 
the size of a minute, had just received the 
cablegram, and Was far too busy and ex
cited to meet me, so I just slipped over 
to the elevator. As I pressed the button 
for service, Havilan :was still raving about 
the cablegram, muttering Spanish with a 
few "hot dogs" .and "oh boys" mixed in 
when Rice put his hand over Carl's whole 
face to shut him up, and shouted, "AU 
right, an right-but what does it mean, 
translated?" 

"Err---er," stammered Havilan, "your 
program is coming in beautifully; we are 
sitting in our Spanish front yard hearing 
every number clearly over our loud speak
('T, but 'Yes! We have no bananas" ,. 

Warner Bros. Portable Trans
mitter 6XBR 

(Continued from page 35) 

Radio 6XBR was built for experimental I 
purposes and to tie up with KF\VB on 
2S 2 meters. I n testing this station out 
it Was found that it reached a class of 
li~teners-in that had been overlooked. 
That of the amateur, and the BeL who 
make it a business to listen-in on the 
ow \vaves. 

In the future 6XBR wil1 reverse opera~ 
tions and rebroadcast KF\VB on 108 
meters .. On the first test, letters Were 
received from as far east as Denver and 
north to Portland, from those who heard 
it on 103 meters. 

All equipment and mounting was built 
at the \Varner Brothers' Studios, under 
the supervision of Frank N. Murphy, 
Electrical Engineer of Warner Brothers 
Studio. 

This portable truck will be used to 
broadcast an sport events, musical enter
tainment and programs, These will be 
put on the air on 108 meters and will be 
picked up by KF\VB, where it wi1l be 
rebroadcast on 252 meters. 

Westinghouse Folder Tells 
of Uses For Micarta 

~1"HE Westinghouse Electric and Manu-
facturing Company has just issued 

folder 4690 "Tune in \Vith Micarta" de
scr ibing the use of Micarta for radio 
panels. A list of all the different broad
casting stations with their respective wa ve· 
lengths is also contained in this publica
tion which may be obtained from any of 
the Westinghouse branch offices or from 
the publicity department at East Pitts~ 
burgh, Pennsylvania. 

VERNIER.S 
RHEOSTATS 

AWSeO PRODUCTS.lne. Ne...,YorkChy 

Tell them you read it in Radio Age 

The Magazine of the Hour 

FOR CL~AR, _QUIET ".B" POWER 

Yaxley Pilot Light 
Switch 

Combination Pilot Light and 

ygrq ~n~~:: ~h!ih7r ~h!tC:etli; 
~~n:::;:o~'~'J!ries~!!dtI1~h: 
choice of red, green or o.m
~l~oNo. 210 without Lamp 

YAXLEYMFG.CO. 

HEATH 
CONDENSERS 
For Real Radio Reception 

WriteJor Literatur6 
nEATH RADIO & ELECTRIC MFG, CO .• 

206 FIrst St. Newark, N. J. 
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Maximum Receiver Efficiency 
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!Continuedfrom page 24) 
iron should be heated, the point filed 
bright, rubbed in pa;te, and then in 
solder so it will acquire a coat of tin. 
Rosin on a joint does not hurt itt provid
ing there is solid solder underneath. 
Do not try to wire with anything but per
fectly straight bus bar rolled fiat. 

Many con'structors prefer to use flexible 
wire in connecting up sets. In this p a r
ticular receiver, this is permis~ible only 
for, the filament battery. and audio 
amplifier sections. All r. f. amplifier 
wiring should be of stiff bus b a r. 

After the receiver has been completed, 
and the "iring checked a gainst the cir 
cuit diagram, it may be connected u p . 
The ends of the color cord are t ermi
nated at the batteries, with the excep tion 
of the E45 and E90 leads. \\lith these 
unconnected, a tube inserted in a socket 
should light, if the switch is on, and 
the rheostat turned on. 

'Vith a water~pipe ground connec ted 
to either 1 or 2 of the left coil socket, I 
and a 25- to 40-foot single wire indoor 
or outdoor antenna connected to whic h
ever post (lor 2) the ground ha s n ot 
been connected to, the set may be tuned, 
using the three dials. It should fir st 
be operated with hea dphones. The 
modulator or volume control should be 
turned all the way to the right, or a t 
maximum. The antenna coil rotor 
should be so adjusted its axis is para lle l I 
to that of the sta tor coils. All three 
dials will read practically alike- tha t i s, 
they will all be set at within one or t wo 
degrees of each other for a giye n sta tion . 
Since each dial division may b e a ssumed 
to represent approximately 10 k c. with 
S. L. F. condensers, a station might be 
located approximately as follows: 

For simplicity, let us a ssume ze ro on 
the dials equals 500 kc. and 100 degrees 
equals 1500 kc. Thus, we have 10 kc. 
per dial division. Suppose we wa nt 
WHT, i50 kc. (400 m eters) . Then 
500 kc., our lower limit, subtracted fro m 
750 kC.-\VHT 's frequency-gives us 
250 kc., which divided by lOkc.-the 
frequency variation per dial degree
gives us 25. Thus, setting the dials at 
25 degrees plus or min us one or two 
divisions will tune the set to 750 kc . 
(400 meters). 

Suppose we were using straight line 
wavelength condensers. The process 
is different. Our wavelength range 
covered by 100 dial degrees may be a s
sumed to be 200 to 550 meters, or a 
range of 350 meters. Thus, each dial 
division represents 3.5 meters. Suppose 
we want ';VHT again, at 400 meters. 
Then 200-our low' \vavelength limit
subtracted from 400-\VHT's wave-
tiy€S 200, which, divided by 3.5- the 
nt:mber of meters per dial division-
gi.ves us approximately 57-the setting at 
which the set will be tuned to 400 meters. 

It must be remembered that these 
figures are at best but approximate, 
due to unavoidable variation in indivi-
dual receivers and tubes. 

* 
Illustration shows 
Model 7-5 tubes
" 8" battery corn~ 
partrnent unde r
neath. 

ORIOLE! The Most Amazing Performer 
You've Ever "Tuned In" 

Oriole radio receive.fs step right out and make astounding records 
on distant stations-they give exceptional volume-unequaled for 
clarity and sweetness of tone. The most selective, sharpest tuning 
set you ever played with-you'll be "sold" on the ORIOLE the 
minute you turn its dials. 

Model 7- 5 Tubes, with Ie B" battery compartment 
Model 7-B- 5 Tubes. 
Model 7-C- 5 Tubes----Console. 
Model 8-4 Tubes. 
Write for folder illustrating and d escribing all models. 
Dealers: There is some exclusive territory open-
ask for details. . 

KENOSHA 
W-K ELECTRIC CO. 

WISCONSIN 

Van Horne-Mussellllan 

Adapted Mogul 5 V C 

Power 

Amplifier 
NEW ' The Van Horne-Musselman 

• Mogul 5 V C Tube is the 
latest and most advanced tube in the Power 
Amplifier Field. 

The Patented Adapter enables you to enlarge the receiving 
range of your set-increases your loud speaker volume from 50 
to 100% and completely eliminates distortion WITHOUT 
CHANGING YOUR PRESENT CIRCUIT. 

Send for detailed information or see your nearest dealer. 
. JOBBER-DEALER 

Write for our cooperative merchandising plan 

THE VAN HORNE CO. 
Factory and Sales OHice 

286 Center Street Franklin, Ohio (near Dayton) 

Tell them you read it in. Radio Age 
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KDKA 
KDLR 
KDYL 
KOZB 
KOZI 
KFAB 
KFAO 
KFAF 
KFAJ 
KFAU 
KFBB 
KFBe 
KFBK 
KFuL 
KFBS 
I{F8U 
KFCB 
KFCF 
K(i'DO 
KFDM 
KFDX 
KFOY 
KFllZ 
KFEC 
KFEI{ 
KFEL 
KFEQ 
KFFt' 
KFEY 
KFGB 
KFGO 
KFGH 
KFGQ 
KFH 
KFHA 
KFHH 
KFHL 
KFI 
KFIF 
KFIO 
KFlQ 
KFlU 
KF IZ 
KFJB 
KFJC 
KFJF 
KFJI 
KFJL 
KFJM 
KFJR 
I{FJV 
KFJZ 
K FKA 
KFKU 
KFKX 
KFKZ 
KFLD 
KFLP 
KFLR 
KFLU 
KFLV 
KFLX 
KFLZ 
KFMB 
KFMQ 
KFMR 
K FMW 
KFMX 
KFNF 
KFNG 
K FOA 
KFOB 
KFOJ 
KFON 
KFOO 
KFOP 
KFDR 
I{FOT 
KFOX 
KFOV 
KFPG 
KFPL 
KFPM 
KFPR 
KFPT 
KFPW 
KFPY 
KFQA 
KFQB 
K FQH 
KFQP 
KFQU 
KFQW 
KFOZ 
KFRB 
KFRC 
KFRU 
KFRW 
KFSG 
K FUL 
KFUO 
KFUP 
K FUQ 
K FUR 
KFUS 
KFUT 
KFUU 
KFVO 
KFVE 
KFVF 
KFVG 
KFVH 
KFVI 
KFVN 
KFVD 
KFVR 
KFVS 
KFVW 
KFVV 
KFVZ 
KFWA 
KFWB 
KFWC 
KFWF 
KFWH 
KFWI 
KFWM 
KFWO 
KFWU 
KFWV 
KFXB 
KFXC 
KFXD 
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Correct List of Broadcast Stations 
(Corrected up to J:iJluary 7) 

~~~!~r.~::~~7~::~:~;~·:;:.~~:~::·:::~~~~~~t~,:~i ~~ ~~~~ ~~~~J~E:~~D·~~~~~·~:~:::in~::::7·i~~~~:~3:L;: ~t '" 242 
216 
227 

Mary M. Cost.iga.n._._ ..• _~ ... __ .. _ 
Carl's Radio Detl._ .. _ ....• _._ .... __ .... _ 

............ _-_ .. __ ._. 

". ". 205 23. 
'" . ~~~ 
270 
491 

'" '" 213 
220 
38. 

'" 441 
25' 
50B 26. 
252 23. 
22' 
,,~ 

208 
337 
322 
280 

Iowa 226 KOB Axt9._.State College. N. Mel:. 349 

.. _ ... _ ..... _ .. -.. __ .......... ::.:~~~:=:~~~~~~~ ~U gl~~ ...... ............. -.. --.:.OmahLf;~ ~ii 
::::::~::::::::.=.::::::.:::::~~~~;·Cal1!. 469 KPPC Calif. 229 

-="~_~~!I II ,cc~~~1d ~ 
... ... Grand Forks. N. Dak. 278 KTAB ............ _ .... ____ ______ _ Oak1and. Calif. 333 

. _______ .Portland. Oreg. 263 KTBI ... _ .. _ ...... _ ... _._ ....... ...l.<ts Angeles. Calif. 294 
.... _.Fort Dodge. Iowa 246 KTBR Brown's Radio Shop .. _ .. _ .......... __ .. _ .. ___ . __ . __ .... _ .. _______ .. __ ._.Portiand. Ore. 263 '.m'n""' ............. _.Fort Worth. Texas 254 KTCL American Radio Telephone. Co .• Tnc. ___ . _________ ._. _________ Seattle. Wai'lh. 306 

........ _ ......... :::.:-.~j-.-Gr~leY. tf:'~ ~?~ ~~~~ .. -::.-=:::_~~:~::_:_~=.~:~_=_.:::..~1iu~fl=: fo~ ~~~ 
""~"_n~ . .:n:::::: :::~2:\~~!~~.NKr~: ~~f ~L'fi' __ :::::::::::::::~iii;;:- ... Seattle. ~:iB: ~~3 
~.. . ..... __ ........ .Frankl1nwn. La. 234 KUOM Mont. 244 

........ _ .... _ ... _ .. ___ .•.• __ .. _ ................. Cedar Rapids. Ia. 256 K usa S. D. 278 
],Iexico ....... _._ ...... _ .... __ ... .a.JbuQuerque., New Merloo 254 KUT Te:t:as 231 
Cluil ........... _ ..... _ .. _ ...... _ ..... _ ...... _ ..... San Benito, T exa.s 2:36 KVOD __ • Okla. 375 I Churcb. .... - .... - .. -·-.. ::·.::::::·.:~~:::·~::·_-G;;J~~~.'"\e!~s ~~~ ~ :~C ~~~leD~~!t>St~d!g~~~ __ :~=::::~==::::=:::::::=:::K·=:tc~b>.C!l.liI. ~jg 

AUa.ntlc Auwnltl lIe. Co ...... _._ ...... _______ ........... ..... __ ........ _ .... .Anita. 111. 273 KWKH W. G. Patterson.. _____ . _____ .. __ .. _ ... __ ...... _ .. _ ... . _ ........... _.Kennonwood. 261 
Christian Churches. ...... __ ... _ .. __ ._ ....... __ .. _ .. __ ...... _ .... LitUe Rook. Ark. 254 KWSC State. Collcgo _. ____ . ____ .... _ ........ __ . __ ... ___ ................... __ .Pullffill.n, 349 

Uwve.rsily or A;rl(aIl..<:as. ...... -··-·-.... --··-.. ·· ...... - .... ::.~:~i~~tevdR;: ~~ ~~ ~':ri'G £~tJ! :~~::~~.~:::: .. :::.:::::.:~ .. :=::.::: ................ _ .... _ .. _.Brownsville. T ~~g 
........... __ _ Houghton. Mich. 263 KYW Westinghouw Electric & !orrg. Co._ 535 

::::::::::::::::=::::::::=:::::':::::~~~::~~~~~~'lr~~: ~i~ ~~:~ ~£!r~~~h:!i~iu}~~·~i::=:·-"""-"-"" ~i 
..... _ .. _ .. _ ...... Seattle. Wash. 454 WAAW Omaha Grain E.J:c-hange.. .... _ ... __ 278 

~ .• =:::::::::::: ....... _Burlingame. Calif. 226 WABC Asheville Batt(lXy Co., Inc ...... _.... 254 ....... __ .. _ ... __ Moberly. 1110. 242 WABI 1st Universalist Church .... ___ ........ __ .. _ .... _ ..... _ .... _ .. __ .. _ 240 

..... :::·s-aJ:'~!k!eC'iry. ~~ ~i~ ~~~~ ('onncclieut Agrj~tural College_._ .. __ ...... _ ·::::::~::::~:.ii(;,jiffiter. N . Y. ~~~ 
........... ..... ,Marshfl.eld. Ore. 240 WABQ ........... _ .... _ ... _ .. JJaverford. Pa. 261 

:;;;~~~~~.=;::::::::::~::::~:~!.~~~: ~~~:: HI ~~i~ ...... _·~·::~·:.~ __ ::·~~:·~:::~::::~~:··:f1f~~: J~!~ ~i~ 
..... __ . SL Paul, l.Unn. 252 WABV John )fn.galdl. Jr. ______ ...... ___________ .. _ .. _ .... ________ . __________ .Phillldelphja.. Pa. 242 

_.Los Angele9. Calif. 238 WABl Coliseum Place Baptist Church ___ . __ .. __ . _______ . ____ . __ .. __ ._Ne.w Orleans. La. 275 
_.Dublin. Texa.s 252 WAOe Allen T. Simmons {Allen Theatrel ___ . ____ .. _____ ._. __ ..... _____ .. __ ___ __ Akron. Ohio 238 

_ Greenville, Texa s 242 WAFO AJbert B. ParCet Co •. __ . __ .. _ .... __ .. ______ .. _ .... ___ .. _ .... .Port TTuron. ~llch. 275 
.. l..os Angeles. Calif. 231 WAHG A. lL Grobe & Co ........ _ .. __________ ... __ ._ .. __ . __ . .Richmond Rill. N. Y. 316 

....... _. __ .... _ .. .Balt I.akl' City. "Utah 286 WAIT A. IL Whitl' Co ............ _ .. _ .... _ .. __ ... __ .. __ .... _____ .. _._Taunton. Ma.ss.. 229 
_ ..... . ____ ... ___ .. Carterville. Mo. 258 WAIU American Insurance Union._ .. _ .. __ .. __ .• _ •. _._ ............ _ .. _ ... COl urr,bus. Ohio 294 
........ _ .. _ .... Spokane, Wash. 266 WAMD Hubbard & Co ...... _ ....................... _._ .. __ .. _ .... _ .. _ .. _ .... .!llnnea.polis, l.Unn.. 244 

.. .. _._ .. _ ..... St. Louis. Mo. 261 WAPI Alabama l'olyu!chnlc IIlStitute. .... _ .... _._. __ .... _ .... __ ... _ .. _ .. ...Auburn. Ala. 248 
....... Fort Worth. Te.xas 263 WARe American Radio & Hesearch Corn .... __ ._ .............. _.. Mass. 261 
....... BurUngame. Calir. 231 WBAA Purdue. University .... _ ... ___ ._ ..... _ ... _ ... ___ .. _.... Ind. 273 
....... _ .. .. Iowa CIty. Ia. 224 WBAC ' S. C. 331 

......... _ .... __ ...... _ .... _ ...... _ .. _ ... Holy City. Cam. 217 WBAH ?tUnn. 417 
.. .N &l;h. 216 WBAI( 275 

.am. 226 WBAO Jafru.'!:'J 711 270 

uh. 
Calir. 

..... G~ verum. 'mas 

..... St. LoUis. Mo. 
. .Denver. Colo. 

.... San Franrisco. CaJH. 
_ Ogden. Utllh 

Calif. 
Utah 
Cam. 
Cillir. 

......... _. • Mo. 
__ .. __ .. _._._ ......... _._ ... .Holl,vwood. Calif. 

._ ............. __ .... _ .•.. _ ...... __ .. _ .... _ .... .1nd<T.>endmce. Ka.n~. 

............ _._ .... _.Manhattan. Kans. 
..... Houston, Tuu 

Minn. 

248 WBAL COllsolida 246 
268 WBAD James Milliken Universit.\· ................... ..... _.... 270 
500 WBAP Wortham-Carter :Publishing (Star Telegraml 476 
219 W BA V ErneI' & HOIl!dns Co .. _ ... ___ .. _ .... _ .. _ ...... _... 292 
275 WBAX John H. StengeT. JI' .. _ .. _._. _____ .. __ ._ 256 
2511 W BA V Western E1ectrlo Co .. _ .. _ .... _ 492 
545 WBBA Plymooth Congregational ChUM. 226 
234 WBBL Grace Covenant Pl't'Sbyt('rian Church... 229 
234 WBBM Atla~ Investment Co._ .... _. __ .. _ .......... _ .............. _ .. _.___ 226 
224 WBBN Blake.. A. B.._ .. _ .... __ .... _._ .. __ .... _ .. _ .. _ .... _ .... _ .. _ .... _.... 275 
256 WBBP Pe.toskey Hildl 800001._._ .. __ .. __ .. _ .. ___ .. _._..... 238 

~~: ~~~~ ~~Ie~;;y:ri~~~~:~:· .. ~~~·=:=·.:::=~.::~.:·.:::·.~~.:: ...... _New Orleans. La. ~;~ 
205 WBBX Ru1'l'nPI' Junior lfigh SchooL. .. _ .... ____ .. __ ........... __ ..... __ .. ___ ..... Norfolk. Va... 222 

~: ~!~~ :;:;~~n~~I~~~eirfantry Co. HB" lIBlh Inf·· .. _ .. ·· ·~.~~~~!e~gO~·i* ~ii 
219 WBES :Md. 222 
240 WBGA Md. 254 
227 WBNV . Y. 210 
226 WBOQ • Y. 236 
244 WBR Pa.. 286 

• fofo. 224 WBRC Ala.. 2111 
Calif. 246 WBRE Pa.. 231 
. M. 250 WBT C. 275 

...... _. __ .. _ ... ___ ._ .. _ .. _._San FranM~o, Calif. 2:14 WBZ 3'1:1 
__ .. _ .. _ .... _ ....... Ogden, Utah 261 WBZA 242 

.... _ .. ___ JIolll'Wood. Callr. 252 WCAC 275 
. __ ._ ... _ .. _ .. _.Upland. C&1Ir. 211 WCAO 2/;:I 

....... _ .. __ .. _.St. T.Quis, Mo. 215 WCAE Unlversi lv Pl~j'(t. Nphr: '/;I 

::::::::::::srn .. ;;_j; .. • ... s.,.U;._.·.-_i':i.o~.~,'~"~:~W~· ~~ ~g~~ ·· · · ··:.·:.~·::··~.R~~,i~~aM~r~: ~;~ 
I..awrcnce. J.lott.. ... .. ... __ ._ .... _ .. _ .. __ .. __ .Anlfln. Calif. 211 WCAP ...... WashinJrton. n. c. 4/;jf 
J,(>lllsiana. ('ollp-ge ...... _ .. __ .. _ ... .PineYille. J..a. 2,~8 WCAR ..... _ ............... ..... $~n AntoniO. 'f'pxIIS 2/;1 
Wilbllr Jerman ..... __ .. _ .. _. Portland. OT,,\!'. 21~ WCAS W. H. nllllWONIv 'ndu~trlal In"titul.e... ... _ .............. _.Minn eR.OOUs. Mlnn. 2110 
~~~a~{a~a ~ei~r;y··ilaiirood··CO:···-·- .. - .. ·-.... ·· .Bl~8~e:!r 1Ii:~:·. ~:m· ~n WCAT State College of Mine~ .. _. _ .. _ .. _ .. __ .. _ ......... _ .. _ .. _ .. _.Thwid CIt.!'. S. Dak. 240 
L. II. Stron~_ .. __ .... _. .. ... __ ._ .. __ .. __ .. _ .... _ . ....... _ .. __ .. _.Lognn. Utah 205 "'Wafo not dcllnltely n~sign",d. 

Tell them you. r ead it in Radio Age 
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Pleased? So's His Old Man! 
~ 

B'I ;\NG{O-A\ 
1-A~1 I HEQE'S A 

• 
C'ORRee1' AND 
RE(...,ABLE.: SROAD CA~I 

Sl'A1'lON L.'ICST! 
o 

Why Seek Elsewhere When Radio Age Gives 
Reliable technical information and suggestions by unbiased radio experts. 
Accurate and complete drawings of built and tested hookups, with detailed instructions 

how to make them in your own home. 
The famous RADIO AGE Blueprint Section, eight pages each month. 
Interesting articles concerning popular broadcast artists, announcers and station directors 

whose names are familiar to every radio fan. 
Complete list of broadcasting stations revised. each month. 
"LOG-A-WAVE" chart; a feature copyrighted by RADIO AGE and published in each 

issue to enable our readers to keep an up-to-the minute record of reception in a most convenient 
form. 

Panorama of classic advertising, depicting the best manufactured radio parts and sets. 

All for a Quarter! 
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WCAU 
WeAl( 
WeBA 
weBD 
WCBE 
WCBF 
weBH 
WCBM 
weBN 
WCBQ 
weBR 
WCBX, 
weco 
WCEE 
weLD 
WClS 
weSH 
WCSD 
wcws 
WCX 
WOAD 
WOAE 
WDAF 
WOAG 
WOAH 
WOAR 
WDAY 
WDBA 
WOBB 
WDBC 
WDBD 
WDBE 
wonJ 
WOBK 
WDBN 
WDBD 
WDBR 
WDBY 
WDBl 
WOCH 
WOOD 
WORe 
WDWF 
woz 
WEAF 
WEAl 
WEAM 
WEAN 
WEAO 
WEAR 
WEAU 
WE" 
WESC 
WEBD 
WEBE 
WEeH 
WEBJ 
WEB.( 
WEBL 
WEBM 
WEBP 
WEEQ. 
WEBR 
WEBW 
WEEZ 
WEEI 
WEHS 
WEMC 
WENR 
WEPI 
WEW 
WFAA 
WFAM 
WFAV 
WFBC 
WFBD 
WFBE 
WFBG 
WFBH 
WFBI 
WFBJ 
WFBL 
WFBM 
WFBQ 
WFBR 
WFBW 
WFEZ 
WFDF 
WFI 
WFKB 
WFRl 
WFUV 
WFUW 
WGAl 
WGAQ 
WGAZ 
WG,B 
WGse 
WGI3F 
WGBI 
WGQK 
WG~M 
WGBR 
WGBS 
WG~U 
WGBX 
WGep 
WGHB 
WGHP 
WGES 
WG' 
WGMU 
WGN 
WG. 
WGST 
WGY 
WHA 
WHAD 
WHAH 
WHAM 
WHAP 
W"iAR 
WHAS 
WHAT 
W4Ay 
WHAZ 

W"" WHBA 
w .... q'l 
WH~C 
WHIlD 
WHQr 
WI-II'JG 
WI-II'lH 
W!-iqJ 
WHRK 
WI-II\L 
WHAM 
WHI'IN 
WHBQ 
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278 WHBP 
250 WHBU 
.254 WHBW 
345 WHOI 
263 WHEC 
236 WHK 
242 WHN 
229 WHO 
266 WHT 
236 WHT 
205 WIAO 
233 WIAO 
416 WIAS 
275 WIBA 
2S1 WIBC 
214 WIBG 
256 WIBH 
248 WIBI 
210 WIBJ 
517 wmM 
226 WIBO 
273 WIBR 
366 WIBS 
263 WIBU 
268 WIBW 
393 WIBX 
261 WIBZ 
226 WIL 
229 WIP 
258 WJAB 
268 WJAO 
270 WJAG 
229 WJAI( 
227 WJAM 
252 WJAR 
240 WJAS 
261 WJAX 
256 WJAZ 
233 WJBA 
256 WJBB 
256 WJBC 
268 WJBG 
441 WJBI 
278 WJBK 
491 WJBL 
254 WJBN 
261 WJBD 
270 WJBP 

Amerlca 
Corruill Univ .... r sity ................ . 
Bor. of N . P lainfield ny. 
Shepard Co ...... _ .... _ .. ..... . 

294 WJBQ 
389 WJJD 

Ohio State Univer~itJ' ....... _ 
Tire and ltubhrr ('0 .•.. .. _ ... 

27t'i WJR 
273 WJV 

Bros. Co .. . 
Co . ................. . 

242 WJZ 
246 WKAA 

'eeil Brl rlge~. ._ .. _ 
1 Equipment and Service ('0 .. _ .. _ 

234 WKAD 
370 WKAF id ·F.;·;·;;;i~~,::::::: 

•. 
. Dallas. T a . 
Cloud . 1Ifinn. 

..... _ .. .......... _.Li IlClOIIl. Neb. 
............. l{no:nille. Toon. 

.. 1'hJladr,lphia, P I\.. 
_ .. _ Sr,·moor. Ind. 

_.Altoona, P a . 
.......... _ .. New York. N. Y. 

...... Camden. N. J . 

····················· ······· .. ·::·:·· .... · ··: ·:::.~~~!"r~6~~~ ~~in{: 
.. l ndia na-POll s. I nd. 

N. C. 
Ud. h'. Ill. 
ieh . 
Pa. 

:::.~::: :: :::::::::: .. :.:::::::::::::::::.:.:.: .. : .. :'.:. .:~: 
......... _.:Mo rh', Mo. 

... 1..l1.Tll:aster, P L .......................... ..................... , I~t 

. Y. 
enn. 
I,d 

.. _ Sl:ranton, P a . 
... Johrutown, P a . 

...... __ .... P rovidence. R I . 
.. .... ..... .... .... .. l\-ra.r~hfleld. Wi~. 

....... . New York, N. Y. 
FUlford By-The- Sea.. Florid!\' 

_ ___ ... . Orono. Me. 
..... N ewark. N .. T. 

.. ..... ... Clearvrater. Fla. 
. .... _ .... .Detroit. M ich. 

273 WI(AQ 
242 WI{AR 
226 WKAy 
226 WKBB 
260 WI(BE 
226 WKBG 
244 WKBK 
268 WKRC 
263 WKRC 
349 WKY 
203 WLAQ 
285 WLAL 
266 WLAP 
263 WLAQ 
248 WLIB 
476 WLiT 
273 WLS 
275 WLTS 
250 WLW 
234 WLWL 
226 WMAC 
278 WMAF 
278 WMAK 
236 WMAL 
236 WMAN 
252 WMAQ 
268 WMAY 
255 WMAZ 
254 WMBB 
309 WMBC 
254 WMBF 
234 WMC 
894 WMCA 
217 WMH 
205 WNAB 
252 WNAC 
233 WNAD 
248 WNAL 
252 WNAT 
360 WNAX 
244 WNBH 
278 WNJ 
236 WNOX 
240 WNYC 
248 WOAE 
234 WOAG 
229 WOAI 
316 WOAN 
278 WOAD 
252 WDAR 
252 WOAT 
266 WOAV 
270 WOAW 
250 WOAX 
261 WOC 
236 WOCL 
303 WODA 
319 WOI 

· Ga. 270 WOK 
N. Y. 379 WOKO 

Wis. 535 WOO 
Wis. 275 WOQ 

• Mo. 263 WOR 
N. Y. 278 WORD 
N. Y . 240 WOS 
N. J . 275 WOWL 

· j~~: ~~g ~~~Jl 
Del. 268 WPAJ 
. Y . 879 WPAK 
Mo. 368 WPAL 
Pa.. 250 WPCC 

Wb. 240 WPG 
Ohio 254 WPRC 
OhIo 222 W PSC 
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. ..... .... Johnstown. ~P •• 
............ Anderson. Ind. 
..... I"hiladelpbia. Pa. 

....... Minn.t-.apolis. Minn. 
_ .... _ .. _.Rochester. N. Y. 

,. •.....••.............•..........•..•... ··.·.·.·:·:::·.~.~.~·~·e·wCI~~~~~?bt; 
............ __ • ___ .. _ .... _ .. __ . ....Des hfoines, III.. 

......................... __ .. __ .......• _ .. _.Deerfield. III. 
Corp ...... _ ........... _ ..... ::;: .... .-.. _ ... ...Deerfteld, Ul. 

___ •••••• _ .. __ •• _ •... _ •••••• <..._ .... _ ••••• Phila.delpbia. I'a.. 
.: .•... __ .... _ .. _ ........ Marlon. Ind. 

_ .. _._ .. .Burlinlrt<Jn. Iowa 
_ .. _.Madison. 

. ........ . Chicago, 
Cinci.nna.ti, 0 0 

... New York, N. Y . 
~Ca.senovia. N. Y. 
Dartmouth. Mass. 

. ..... LockPOrl. N. Y. 
)1. A. Loose Ollticil i Co ...... __ ... _ .. Wa8hington. D. C • 
First Baptist Churcl1 ..... _ .... _........... . .. ... ......... Columbus. Ohio 
Chlca.go Da ily N ews ........... __ ............... _..... ... .......... . .. ...... Chica.go. Ill. 
Klngsh!ghway Presbyterian Churcb ._ .............. _ ... .... .. St. Louis. Mo. 
l'.fereer University ..... _ ............. . _ .... ........... _.. . ..... Mucon. Ga .• 

Commercial A p pcal._ .... _ .................... _ 
H otel ]'IcAlpin (Gremlcy Square Hotel 
Ainsworth-Gates Radio Co ...... __ .. _ 
Shepard Stores.. .... _ .... .... 
Shepard Stores.. .... __ . 
Uni¥E'fs ity or Oklahoma ............... . 
Omaha. Central H.i~h SeILOOl. ........................ . 
T..ennig Brothcr.l Co. (Frederick u-nnig) . 
Da l!ola. Ra.dio Apparatus Co .. _ 
New Bedford HoteL Radio Shop .. 

.. Chicago. Ill. 
lich. 
Fla. 
Ten. 
('it I' 
Ohio 
lase. 

................... lloston. l'.Iass. 
.......... Norrr.an, Okla. 

Nebr. 
• l·a. 
Tll\k. 

Mass. 
N. J. 
T<=. 
N. Y . 

. .. .. _ ... Freomont. Nebr . 

:···Slin··A~~~~~reTei~8 
. f .... .. Lawrenccbllr~, Tenn. 

...... __ .. hfishnwaku. Ind. 
............ T{ enooha. Wi~. 

.... _ .. . Wilmlngton. Dei . 
..... _ .. _.Erle. P4. 

Woodman of tho World._.... . . ......... OmRha. Nebr . 
Franklyn J .- Wol1r.... .................... .. .. . ........... ..... . Trenton, N. J. 
PalIner S(-hool or Chiroflractlc ........ .... _ .......... _ .... _ .... _ .... .Davennort. Iowa. 
Hotel Jamestown. Inc. __ .. _ ...... _ .............. ........... __ .. _ ..... Ja.meostown. N. Y. 
Ja.mes K. O·Dea. ....... _ .. _ ............ _ ....... _ .... _ .. .Paterson. N. J. 
Iowa State CollrglL ................ _......... . ........... _ .... ..Ames. lowll. 
Neutrowound Radio l'.frgi Co .••.... :_ ....... _ ........ Homewood. III. 
Otto Bauf ... __ ........ _ .... _ ... _ ... . New York. N. Y. John Wuna.makor._. . ....................... _.T·hlladelphla. 1':1.. 

. Scbool or Chris ti anity ........ _ .......... _._.l{ansu& City, Mr.. 
mbergn and Co... . ....... .Newark. N. J. 

............... Batavla.. III. 
.......•........ ......... Jc1TerllOn City. Mo. 

.. _ ..... New Orlullll. La. 
.: ....... I .. 'ort Wayne. Ind. 
........... Okmlll~oo. Okla. 
...... N ew Haven. Conn. 

ral College. N. D~k . 

... RO('k l~l~nd. 111. 222 WQAA .. _ .... :._ .. _ ...• __ .• _ .. _ .... _ ....... ParkershurA'. 
nhn S. ~kane ..... _ .......... _ .•. __ •. . .. Ha.rri ~burll'. Pa. 231 WQAE .............. _ .. _ .. .. ..... Sprlnlrftf'ld. Vt. 

('ulver Military Academy._ ...• _ .. _....... .... . ... . ('ulver. Ind. 222 WQAM .......... M!amt. Jl'1R ... 
T ,~lW" Auto Co Ind. 234 WQAN ... _ ...... __ .. _ ... ... .. S~r~nton. 1'11.. 
Fr ........ Me. 231 WQAO ..... r .• _ ...... .. . . .. ............. .New York. N. Y. 
.h ....... _ ... __ . __ .. _.Logllmoort. Ind. 216 WQJ lldca~t1ng Co ('hlca.j\l) 111 

Girst' Av! r: Church .............................. ::: .. ::St: ·· ·p ;:t~~~~I~~~· ~~ ~~~ ~~~k ~n!:~ioLi~h~b C~~~~ : ~:::::::::::.:::-=:::··--·-·.·".~·-.~.· .... ·~ .. · .. ~;: •...••• · .• E.·.·4:."p"a~~·.~.\'ru.C'''h: 
St. Jobn's M. E. Church SoutlL_ .. _ ...... _ .... _ .. -.._ .. _ .. _ .... .Memphie. Tenn. 233 WRAM Lombard ColIege._ .. __ ......... __ .. _ .... __ • __ .. __ .. _ .. _ _ ...... uw. 

Tell them you -read it in Radio Age 

~ .. 
219 
216 
271 
'58 '73 56' 526 
'38 
400 
l:.U 
'20 
'54 
236 
m 
222 
210 
21' 
'16 
'16 
226 
24. 
203 
222 
220 
205 
231 
273 
508 
229 

'" 270 
254 
268 
306 
275 
337 
322 
20. 
25. 
23' 
22' 
219 
233 
27' 
256 
268 
218 
211 
37. 
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405 .54 
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'" 261 
34' 
285 
224 
21. 
'31 216 
210 
326 
422 
275 
417 
250 2" 283 
303 
394 
345 
258 
422 

2'" 2i5 
441 
266 
213 
278 
'47 24. 
26' 
250 
256 
384 
500 
341 
321 
250 
280 
254 

'" 250 
24. 
24' 
252 
268 
526 
280 
274 
39' 283 
36' 225 
360 
242 
526 
240 .84 
275 22. 
270 
217 
2" 508 
278 ." 275 
441 
270 
227 
'60 
26' 
27!'i 
2" 
2" 
300 
216 
261 
220 24' 283 
2!iO 

'" 447 
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Dealers and Jobbers 
Let us send you a Quam 

Radiovox on Approval. 
Wire or Write. 

Just Hear A 

QUAM RADIOVOX 
With the Silver Drwnhead Diaphragm 

I T is - far -superior· to ; any other loudspeaker in tone qua lity. vOJ.ume and 
en unciat ion , due t o an entirely n ew prin ciple of diaph ragm atic con struction 
- t he Silver Drumhead . 

T his S ilver Diaphragm is only three one-thousandths of an inch in thickness. 
stretched tightly over a brass ri ng and adjusted to a sensitivity that responds 
to the slightest impulse. A small silicon steel d isc is welded to its cen ter to 
receive the impulses from the magnets. The extreme thinness of the silver, 
coupled with its well known musical 
q u alities and tuning to the proper 
p itch, permits it to vibrate so fast that 
its reproduction of speech and music 
is perfect and sets an entirely new 
standard in radio reproduction. 

Non - vibrating, semi - hard rubber 
horn. finished in mahogany and· cast 
aluminum tone throat in russet 
crackle. make for a beautiful appear
ance as well as perfect reproduction 
of sound. 

M anufacturers-Write us for our 
special proposition on Quam Radiovox 
U nits. They will improve your receiy
ing sets 100 %. 

The Quam Condenser 

QUAM RADIO CORPORATION 
-wit:h the Pyrex end plate, is the world's 
l owest: loss and highest quality condenser. 
StTaigl:tt line frequency and wave length. 
List Price, $6.00 and up. 

1925 So. Western Ave., Chicago , Ill. 

100% 
/fJ etter f!}ne. P wIth 
Resistance·Coupled Au.dio 

laboratory experiments, 
possesses exclusive features 

that make it the rnost efficient 
R. C. Kit on the market. Packed 
colllplete with Hook-Up Diagrarns. 

~id~~nd~:;t ~ ;k~~ $6.50 
~:J:.: 3~1IJ ~~r~l~"o~:rord Plunger Type. 

R~~lE~MOUNf;o~:s, 
467 Greenwich St.~ New York City 

Allen B radley Designs Compact 
S. L. F. C on denser 

THE Allen-Bradley Company of Mil-
waukee has designed a compact straight 

line frequency condenser , a feature of 
which is a cam which converts a sym me
trically shaped condenser into an 5 . L. F. 
condenser, and distributes stations uni
fornlly over a 360 degree dial. The new 
Bradleydenser can be mounted in place 
of practically any ordinary condenser. 
The uniform spacing of stations over a 
360 degree dial facilitates close tuning. 

The one hole mounting makes inst alla
tion easy. The p lates a re of b rass and 
soldered to provide highest conduc
tivity. Rotor plates are grounded. 

You Cannot Afford to Miss the 
Priceless Hookup Ideas in the 

"Annual" for 1926. 
Pin your dollar to the coupon 
on Page 36 and get your copy. 
First edition just off the press. 

Also Quam Audio Transformers, $5.00, 

Get This B ook 
·Write today for this big fascinati ng 
32-page booklet which tells how you 
can build the truly amazing new 
QUADRAFOR:i\IER receiver 
Based on a new radio p rinciple, 
five tubes give remarkable results. 

Enclose l Oe .1.nd you'll hu e it by return m.1.i1 

G earhart-Schlueter Radio Corp'n 
713 Voorm.1.D AYeoue, Fresno, California 

Crescent Lavite Resistances 
Used in 50 big brcndcasting ~tatiOIl.!'. 12,000. 
48,()()Q,.5,OOO and lOO,OOOohlllil. Fo r distortiou

_e8S amp!i.ication. O.der" Cre.<ceut tQd"y at $1.50. 
Speci:'ll sizes made to orner. Di'!co1lllt.! to deale,.,.. 
Cr~teJlI Radi~ SDpply Cj)mpanJ'.Lih ertJ'~ lreel ,Jamaica. N. Y. 

* Asterisks * ~~~~~i ~:::f~~~e::ssf.:V: 
submitted sampl s of their pnxlucts to Radio Ag
Institute a nd these p roducts have passed the Ine 
stit ute t ests. 
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WRAQ 
WRAV 
WRAW 
WRAX 
WRBC 
WRe 
WRCO 
WREC 
WREO 
WRHM 
WRK 
WRl 
WRM 
WRMU 
WRNY 

~~~1 
WRW 
WSAI 
WSAJ 
WSAN 
WSAR 
WSAX 
WSAZ 
WSB 
WSBC 
WSBF 
WSBT 
WSDA 
WSKC 

CFAC 
CfCA 
CfCf 
CfCH 
CfCK 
CfCN 
CfCR 
CFCT 
CFCU 
CFHC 
CFKC 
CFQC 
CFRC 
CFXC 
CHC 
CHBC 
CHCM 
CHCS 
CHIC 
CHtlC 
CHUC 
CHXC 
CHYC 
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St. Louis RAdio Service co.... 'LMlig, Mo, 283 
Ohio 263 

Pa. 238 
. J. 268 
Ind. 278 
. C. 468 

N. C. 252 

r:l!i~~l~~~'~~:~~~~~~::~~=-=::::=::~~::~eaa~fl!:' ~R~: ~ii 
Doran Bros ...... __ .. __ .. _ ... __ ........ _ .. _ ...... _ ... __ ._ .. __ ........... Hamilton. Ohio 270 
Union Collcge. •.. _ .. ____ •. __ .. ____ .~._._._ .. _ .... ___ ___ ___ SChen~tady, N. Y. 270 
Unifersity of lllinols. .... _ ... _ . , ... __ _ ..... __ . __ .Urbana., III. 273 
A. H. Grebe & Co., Inc., Motor Yacht "MU-l". New York. N. Y. 236 
ExlH!rlmllnt.P.T" Pnblis'!iing Co._________ Y. 258 
Radiotel Mfg. Co., Inc. Y. 216 

Va. 256 
.Y. 273 
h10 326 
Pa. 229 

...... _ .... __ ... _ ... _ .. _ ....... llentown, Pa. 229 
..... _ ...... __ FaU Riyer. l>[a.~9. 254 

._ .. __ .. __ .. _ ..• _ .• _ ..•...... _ ......... Chicago. Ill. 268 
_ .. __ ..• _ ...•.... _ •... _ ...... __ .•..• Pomeroy. Ohio 244 

........... _ .. _ .............. _ .. _ .... _.AtIanta. Ga. 428 
.. _1219 S. Wa.bash Ave •. Chicago. Ill. 210 

._ ..... _ ..... St. Lows. Mo. 273 
.. _ ..... SOuth Bend, Ind. 275 

New York. N. Y. 263 
.. .Bay City. Mich. 261 

WSM 
WSMB 
WSMH 
WSMK 
WSOE 
WSRO 
WSTA 
WSUI 
WTAB 
WTAC 
WTAD 
WTAG 
wTAL 
WTAM 
WTAP 
WTAQ 
WTAR 
WTAW 
WTAX 
WTAZ 
WTIC 
WTX 
WWAD 
WWAE 
WWAD 
WWGL 
WWI 
WWl 
WWl 
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. ~ Lilt! a.nd Aecidoot Ins. Co._ .. _ ...... ~ ...... _ .... _ •. _.Na.sbville. Tl'Dn. m 
M:~~~:_.~ .. ~~~~~~._~~~~:~.~ ... ~~:.:·.:::~~.~Ow~~:.nsMi~: ~~~ 
Radlo COrD .. _ .. __ .. __ .. _~ .. _._ ... _ .. _ ............. _ .... .Dayt.On. Ohio 275 
Engineertng._ .. _._ ... _ .. ___ .. ____ -"-. __ ..... _.Uilwaukoo, Wis. 246 

ompany._. __ . __ .. __ .. __ ._ ... ___ ........ __ . __ .. __ .. _._.Hamllton. Ohio 252 
Mlrienreld_ .. __ .... _ .. _. __ .. _ .. ___ .......... _ .. _ .. ~._ ..... Cbe.sham. N. a 229 

University ot lowa-. .... _ .... __ ........ _._ .. _ .. ____ .. _ ... .lowa. City. IO'iY& 484 
'Yer Daily Herald Publishing Co ...... _ ...... _ .. __ F.tJ1 ru,er. Mas,. 266 

:~:~::::-=:::::=.- .. _-.. .Jobnstown. Pa., 268 
-~~ ·:=~.wC;~!~:.g\ra~ ~: 
__ .. __ .. _ .. _._ ... _ ... _ .... _._ .. ____ ,Toledo. Ohio 252 
_ .. __ .. __ .. _ ... ____ ..: ...... __ ., .•. Cl!'yeland. Ohio 389 

:o.:::::::::::::::::::::::: ... ---.cambridg-e, IlL 242 
......... _ .... :::: __ ... ..... .... ..==::=~._:.N~J~k. '~i:: ~i1 

gnc turn lnlcal Colleg!' or T!'x&!j.._ .... Colleg!' Station, TeJ:as 270 
Williams Hardware Co, __ .. _ .... _ .... ___ . __ .. 2'31 
Thomas J. McGuire. __ .. _ .. _ ..... __ ... _ .. _._ ... __ . __ . 261 
Tnlv('lers Jnsurance Co .... _ .... _ .. __ ...... 476 
H. G. Saa.l Co .. _ .. __ .. _ .... _ .... _ .. _..... 268 
Wright & WTigbt (1no.)._ .. __ ...... __ ... _.,. __ .. _" .. _ .. _._. 250 
EIectrio Park." .. ____ ... _ ...... ,. ...• _ .. _ ........ _ .... __ 242 
MIcblgan College or hfines._ .... _. __ . __ . __ .. _ ............ _ ... __ Houghton, MiCh. 263 
Radio Engineering Corp,. ......... _ .... " .. _ .. _ .. _ .... __ .... .R1thmond Hill, N. I, 2'S 
Ford .r.lotor CO .. _._ ...... _, ... _ .... _ ..... "._ .... _ ... _ .. _ .... _ .... _ ........ .Dearborn. Mich. : ,,6 
Detroit News._. __ .. _ .... _,._ ... _ .. __ ._ ... ________ .... _. ____ ......... _ .... _. ___ ... Detroit, .r.fi~h, 353 
Loyola Ulli'ers1tl.~" .. m".~ .. n .. " __ "_ .... _ ........ ,. .. _ ••• _ .• _"",New Orleans. La. 275 

Dominion of Canada 
CAlgarY Berald.u., ......... """" ......... "" .... , .... """', __ ,, ..... , ... ,,",,, ... (:a.1gal'}'. Alta., 434 
Toronro Star 'l'ub, & Prtg, Co ...... " ............. _ .... _ .. __ .. _ .... __ ..... Toronto, Onto 356 
Marr.onJ. WIreless Teleg. Co .. (Ltd.) Ca.n.ada ........... " ........... Montreal. Que, 411 
Abitibi Power & Pa.per Co .• (Ltd.)._ .... _... _ .. " ... lroquois Falls, OOt, 500 
Radio Supply Co ........ _ .... _ .. _, .. _ .. _.Ed-monton, Alta. 517 
W, W. Grant (Ltd.) ..... _"" __ .,..,, ..... Calgary, Alta, 434 
Lauromtide Air Seroiee._ .. _,_. __ .. " .................. _ .. _ ................. _. __ Sudbury. Ont, 410 
Ykltoria City Ttlffiple." .. __ .. __ .. __ ..... ,.._. __ .. _ ....... ", __ ........... Vicroria, B. C, 329 
The Jaek Elliott (Ltd,) ..... _" .. _ •.. ,_ .... __ .. _ .... __ .. _ .... __ ...... _.Ha.milton, Ont, 341 
H!mry Birk~ & SoIl3 . ......... "", ... _,_ . .. " ... " ...... _ .. _ ..... _ .. _ ... Calgary, Alta.. 434 
Thorold Radio Supplr .. __ . __ .. " .... __ , ....... _ .... " .... _ ... _.Thorold. Ont. 248 

....... _ ... _.Sa ~katooD. Sask, 329 
................ I{iDgston. Ont. 450 

................... _.Westminster. B, C, 291 
......................... YancouveT, B, C. 411 

...... _ .. _,. ... Ca]gary, Alta, 434 

.. _ .... __ ..... Callmry. Alta.. 434 
........................ __ ..... l1MLUton. Ont, 341 

..... _ .. _ ... _ .... _.Toronto. Ont. _ 357 
.... _ .. _. ..._ .... _.Toronto. Ont, 357 

lntematlonal Blble n,_ .. _ ...... _._._ ..... _ ........ _ ..... __ .. _.SI.~katoon. Bask. 329 

~Q~~'J~iiio-·co~~:::::~::::::·.-:.:::~~:::::-:.·,::~::,::::=::=::Mg~i~t ~!: :~1 

CJCA 
CJCL 
ClGC 
CKAC 
CKCD 
CKCK 
CKCD 
CKCX 
CKfC 
CKLC 
C(NC 
CKOC 
eKY 
CNRA 
CNRC 
CNRE 
CNRM 
CNRO 
CNRR 
CNRS 
CNRT 
CNRV 
CNRW 

F..dlnonron JO\ll11:tL .... M""".'''M .. ''' ... __ .... _ ...... , ................. "".Edmonton, Alta.. 511 
A. Couture._,,_ .. ,_. .. .... __ ._Montreal. Que. 279 
l.ondon Free Preao;.. . ...... London, Ont.. 321 
La Presse.. Montreal. Que, 411 

............ _ ..... Vancou'er. B. C. 397 
, .. _ ..... _ ................... _ ...... _ ... -....... _ ... -.. -.. ~=.-:::::=~.-_~~:a. SOn~ :~: 

.... _ .. _ ............ Calgary, Alt&. 434 

' .. i: .. : ... :.:::.~.::.:.:.::.:::.:.:::::: .. -.. --... Vancouver. B. C, 411 
:;~ ........ ____ .... __ ..... __ ._::~_=:~::_.~~;,?o. ~~: ~~~ 

..... _ ... __ .. __ .. _ ... _ .. Hamilton. Onr.. 341 
__ Winnipeg, Ma.n. 384 

___ . __ ... ___ . ___ Moncton. N. B. 291 
.............. ...... Cllt;an-, Alta. 4e6 

Alta.. 517 
Que. 411 

• Ont, 435 
Sask. 476 
Sask. 329 

.................. Toronto. Onto 357 
~'s._ ................ _ .. _ ...... _ ........... '1anoouver, B. C, 291 

ways,_ .. "" .. __ "" ... ,_, ... _ .... "n .. _ .. 'h'Winnlpeg. Ma-n, 314 

Republic of Mexico 
eva Mexioo City .. ", __ .... _" __ .. _.,,. __ .. _ .. ,,_.,,_ sao CYL Medoo City ......... __ ,_" .. __ .. M""_ .. _._,_ 1118 CZE 

PWX 
'BY ,ex 
~~~ 
'He 
'HS 2O. ,. 

C\Lban Telephone ('.0.... .. .... _JIabana. 
Frederick W. Borton. . .... __ .. _ .... _.Habana 
Frederick: W. Borton. .... _ ...... _._ .. l1abana 
Pedro Zayas • __ .. _ ... _. ...JIabana 
Westinghouse EII'e. Co,. ......... ........ IIabana 
Heraldo de Cuba ..... _ .... _ .... _ ........... T1aban.a 
Julio Power._ .. _. .. ..... JIabana 

400 2:KO 
260 2LC 
320 2MG 
300 2MN 
220 20L 
275 2TW 
180 2WW 

Raul Parez Falcon._ ... _ .... _ ...... .. _.Ha.bana 
Al"fa.r& Daza. .... __ .. __ ...... _ .. _ .......... .IIabana 

lOS 5EV 
200 6BY ,ex 

Republic of Cuba 
E, Sanchez de Fuentea. .. "" .. _ .. _,. .. J1abana. 350 
Luis Casas._ ........ __ ,_. __ .. _. ____ ... l1abana 250 
Manuel 0, Salas .... " .......... _ ..... _ .. __ ,lTnbana. 280 
Fa.usto Simon.._._ .... __ ..... _ .... _ .. ,,,.HahMlII. 270 
Oscar Collado _ .. ,_ ..... , .. _ ... Habana 290 
lkI1>erto . .. ...... _ .. _ .. _. ll:Ibana 230 
ArD.Ildt'O 210 
Leowldo 360 
Jose Gand1.lJ;e._ ..... ,.,,. ...... _ .. , __ ,,_. 300 
Antonio T, Figueroa ... __ •...• _" .. _ 170 

Great Britain 

'oW ,K, 
,KW 
'BY ,.W 
'FU 
12A8 
HiAZ 

'0' 

Boumemouth .... ,_ .. _ .. __ .. ___ .,_._ .. _,,,, __ ._.335 I ,se 
~~;::Seer .. :::~~=:=::::::::::::=::::::::::::~ ~:r 

France 

Edunrd() Terry ...... " ... _ .. "" .. " ....... . 
Frank H. Jones._ .. _ .... _ ... ,_,,_ .. ___ _ 
Frank n. Jones. .... _ .. ___ , 
Alberto Ravelo ..... _ 
Pedro C. Anduz ..... _ ....... __ StgO 
Andres Vinnet ._ ...... _ ...... _ ... Stgo, 
Alberto S. de Bu~tamante. 
Valentin Ullivarri ._,,_ .... _ 
Mario Garcia Vdeg." .. _ 

225 
275 
338 

25' 275 
225 24' '00 '360 

Glasgow ...... ,_ •. __ .. _ ... ,_ .. __ .... _,._. __ ._ .......... _ ... 420 
A1x>rdeen ._._. __ . __ "_ ... _,,_.,,. __ .... _ •. _,. .. _ .. A92 
Sht"ftleld (relay statlon),_ .. __ ,, __ ._ ... _ .... _ .. _.303 

YN 
FL 

Lyon~ ......... _ ........... _ .... __ .. _._._ .. __ ._, __ .. _ .. 140 'Al 
ESP 

Part! ._ ... ,_,~ .... _ .. _.R ... ~''' .... ., .... M .... _ .. ',_ .. _.1.870 
Paris (Eimo Tower) ... _.", ___ ,_ .. ,, ___ 2.1100 Pari! , .. _ ... __ , .. , __ ........ __ .. _ ... ,_ .. __ .. _ .. ~_ ... 450 

NOTICE TO READERS 
~ receive many remittances 

from fans who want us to 
furnish them with blueprints 
or panel layouts. As it would 
be practically impossible for us 
to stock complete blueprints, 
panel layouts, etc., of all cir
cuits, we cannot comply with 
these requests. 

However, we do sell BACK 
COPIES of RADIO AGE, and if 
you want complete, concise in
formation regarding construc
tion or wiring of any particular 
circuit, we suggest that you 
consult the list of back issues, 
which you win find published 
in RADIO AGE every month. 

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 Hour, for one 

year, beginning with the ........................ issue. for which I enclose $2.50, 

Name. .... 

Street Address. ___ ................ _ ............................................................................... .. 

City ... __ .......................... .. 

State_, ....... " ... _. 

Send cash. money order or draft. 
(2-26) 

Tell them you read it in Radio Age 
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CLASSIFIED ADVERTISEMENTS 
If you have anything to buy or seIl, 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. 

AIl classified ads for the March issue must be sent in by February 1. 

ADVERTISING SERVICE DOGS RADIO 

QUEX Sal ... Letteu eet More Bu.in ..... Writ. him BEAUTIFUL REGISTERED BUll PUPS $15. Bulldog"" AT LAST I The Radco Stetic Eliminator. Eliminate. 
today. Quez, 4418 Michigan AYe., Cbicaa:o. 501 Rockwood, nallas, Tell..... 50 t~ 90 % Static: Man.y ~ti.fied uaeu. Write for 

~~tiliU:;:k;'t.a~dlo SpecialtIes c.:"npany, S;OUll Fall .. 

AGENTS WANTED 
FORDS. 60 mile. on one gallon of Ga.. It haa been 
prol'en IUch mileage e.m be mad... AIRLOCK 1rU ...... 
anlees to increa .. «a. mileage; abo prevent. radiator 
boillna in .ummer Or freezing in winter. Cool., Fuel •• 
Decarbonize. the Ford motor. Splendid territory 
open. AIRLOCK PRODUCTS, Box 703G, Willow St:reet, 
Lona Beao::h, Calif. 

RADIQ--Join our .ale. organiz.tion .nd make big 
mona,.. _ We want. m.n in every count,. to .ell weH 
.d"ertiled uta .nd parte made b,. the I_ding man\l-

I f.cturer.. Widener of Kan ... City Du.kel $150.00 
weeki,.. YO\l can do a. well Or better. Write toda,. 
for cataloa, and diae.ounta. N.me your o::ounty. Wa,,_ 
land Radio Company, Di". 52. 1027 No. St.te St •• Chi_ 
caao, ID. 

MANlJFACTURER'S AGENT o::allina on Radio-Elec
trical Jobbers. Chicago .nd "idnity. h .. op"minlil" for 3 
additional linea carryinll "ol\lIne bu.ine .... a We cater 
to larl!"e jobber.. Edel.tein. ISO. McCormick Bid •• 
ChicallD. 

:i:e ;,aer;.t,~ :::ne~t:;: dild~~ !ho!:"di':~~":!~~ 
Inq- conaum.r 0 ..... 40%. E:.:~rienc. \lnn..., ...... I"]I'. 

~rit~I:!t::.!f~~~~. ~~~. c:~.klrJ.t~rs:~&.~0!7r.1:'.:: 
$50 WEEKLY EVENINGS. DEMONSTRATING A 
s\lper selective 6-t\lbo radio so::t. So::I~todyne Radio 
Co .• Dept. M_325 Weat State. Rockford. lIIinoi". 

I RADIO SALESMEN and SET BUILDERS in e""r)' cO\lnty 
write Crenzer Radio. 1479 Hodi.mont, St. Louia. Mo. 

AGENTS 
AGENTS: 100 % PROFIT; WONDERFUL LITTLE 
article. Somelhina n.w; aelle like wildfir... Carry in 
po,..lt. .. t. Writ .. at onc. for free ,ampl .. offer. ALBERT 
MILl....":i. Manaf:er, 5794 American Bldg .• Cincinnati, 
Ohio. 

HELP WANTED 
RADJO SALESMEN and SET BUILDERS-We need 
you and you need...... If yO\l .re reliable and well 

:::r':!'e~~a~~r :dmfu~::~!~' ;o~ W~thp~~~~!dU ::11 
advertind .eta and paru at price. th.t will .nable "0\1 
to aell at a h.ndaome profit. Write at once for ,,"-t"-_ 
lo!!" and .. lea plan. Waveland Radio Co., Di". 53. 1027 
N. St .. te St., Chicazo, Ill. 

MEN w"-ntinll foreat ranger, railway e1"rk end other 
gm .. rnntent poaition., write for fr... partic\ller. of 
eXama. Mokan .. , Dept. 8-33. Den .. e ... Colo. 

MEN WISHING TO ENTER DINING, SLEEPING CAR 
SERVICE AS CONDUCTORS, PORTERS, WAITERS, 
WRITE 123 RAILWAY EXCHANGE. KANSAS CITY. 

INVENTIONS 
NEW IDEAS WANTED-Well known Radio Manuf.o
tur"r who.e produo::ta are nationally ad"ertiied and aold 
e .. erywhere wanta n"w Radio devic. to nil. Will pa,. 
o\ltright or royalty for id"a or In""ntion which ia reaU,. 
new and .al_bl.. Add...... M ... R. F. Oe .. lne, Roo_ 
1101.116 Weat 32nd St., New York, N. Y. 

MUSIC 

"MUSIC COMPOSED" TO WORDS. BAUER BROS., 
(forIDerly of Sou .. 'a Band ), O.hkosh, Wi,;conain. 

PATENTS 
FOR SALE. U. S. and C,,-nadian Petent on an Atta .. h. 
ment for Phonopaph.; i. the moat beautif\ll in"en. 
tion of the age. Add ...... Cha •• F. SInith. H\lff, N. Oak. 

RADIO 

UB" BATTERIES FIFTY CENTS REMITTED MONTHLY SUBSCRIBES 

::'OO:-;;V::OOL::T::-::-ED""C:SO"'N::-:T"'YP"E:;-::""B';;-' -::B7ATIE=:;;R"'Y-. ;;-kn-:ocl.C:-::ed ' ~~~~:.~~~~:::~~i~~;, ~t:~~~?l!:e~~~~:~~;~1rfi 
down. Partl and plen_ompl"t". $12.50. Lane Mfl!". Ae .. ncies. Welt Los Angeles. Calif. 
2937 W. Lake. Chicaco. 

BA.TTERIES FOR SALE--Fo\lr 2-6-.. 0It "Main" Storege 
"B" Batt ... iea. neYer u..d, ,hipped and reedy to wire 
for $38.00. Firat order cet. the batterie.. Addr".a 
80" B. Radio Ace, SOD N. Dearborn St., Chicaco, III. 

BUSINESS OPPORTUNITIES 
$100 weeki,. \II'. We want .. xpe .. ienced Radio men to 
operate branrh .lIembline plant.. Part or whol .. 
time. Barfield Radio Co •• 13 TLllery Street. Dept. A R. 
BrookJyn. New Yo .. k. 

CRYSTALS 

Supe ... en.iti.e Calena Cry.t.la: Pound 7Sc pr"paid. 
ALKEMITE. All aen"iti"" Cry.tala SOc. Buakett, 
Gcoloziat. Joplin, Millo\lri. 

cheap; no hUIn ing to «et O\lt of ord .. r; B BATTERY;~~~1;~?If~~ifUILD YOUR OWN 
•. cenb, money order or 

Dept. A, 5823 Calumet Av" •• 

A PRACTICAL TUBE RECEIVING SET FOR $10, 
Po.tpaid. Ie.. phone. and tube. Complete with 
phones. tube and battery. $18.00. "J. B. RATHBUN, 
1067 Winona St., Chicallo. III. 

Standard .olderle .. radio Jacka. Bindinc poat att.ch_ 

Ci~::;. J!:,':.~: J~~~~~ ~~~.d~l!:: ';~k. :;~o/.aid. 
Three Coamopolitan Phuaiform.,..a, each $5.5C. book of 
inatnl .. tiona included. F. A. Mall. Triopli, Iowa. 

15 to 25 per cent discount on nationally ad.erti.ed .at. 

iM1-~R'ih ~"D{btcO~PAN~:~~la!:!.~~of.i~.r needa. 

RADIO SETS. Our p .. ic ....... e YO\l ntoney. Li.t. fr ... 
The R.dio Shoppe. Box 645, £aat Li .... rpool. Obio. 

RADIO AGE must be sent in by ~f~,':.~i!~:wO~t'::;:.Jk~~~~~:~ ~~':i~i~:I:~:r'!~~~ 
February 1, 1926. . r',:,,~;;' &ob~e!i~rM'f;:lt:~. ~~Bgr;:;.:~y.~}j~::~ii'i: I Classified ad copy for the March $I." Fo, You, Old Tu .... 

RADIO CIRCUITS 

SPECIAL FO:::t FEBRUARY 

~~l!:~~~n~·t~b~oo~~k ~~t$~5~. Dp~i~':,'!f~~~ 
let alone ia SOC. So::nd ch~k, currency or mon .. yorder 
to RADIO AGE, 500 N. De.rborn StN>et, Chicago. 

RADIO DEALERS 

RADIO SUPPLIES 
HAVE YOU.SEEN THE NEW DlALITE. THE UNIQUE 
lamp that hghts \II' yOur pan .. 1 and add .. a decor.tive 
touch to any radio .etl Retails at $2.75. complete. 
Send for folder and dealer',; propo"ition on thi,; '.at 
Inovin¥ Ilrtiele. Alao, We are di"tributor" for the famou" 

~:!:?:"y~i~~!~~~iE~~~~!fl:.~o·~a~i~\ltg:.~ c6:~5 

SALESMEN WANTED 
Make $100 WEEKLY in .pare time. Sell what the 
p\lblic want..--Iong di.tance radio r""ei"ing aet.. Two 
sale. w""k~y pay" $)(10 pro6t. No big inveatInent, 
no canva"s,ne. Sharpe of Colorado made $955 in One 

:o~!~~l?i::prt'i::n:~~~~~1. a:ad::;e·b"i.,~~a :!~~ 
Ch~~:;o~' gone. UL.ARKA, INC •• &26 F Auatin Ave •• 

66 MILES ON 1 GALLON SCIENTIFIC GAS SAVER 
~~~i'Ill'~~i:. free to introduce. Critchlow. A_90. Wh ... ..:. 

MANUFACTURERS OF NEW AND IMPROVED STA_ 

~~~:i~::~r ~~~~:~~:::i~~~J~!~~a~~~~~:~~~~~~~: 
tion. Dobba Ferry. New York. 

STAMPS 

WIRELESS 
WANT TO MEMORIZE THE WiRELESs CODE1 The 
Coryden Snyder Code Method, Patented. i. quickut. 
t;:'~.!~A':e~CJ!;':.~~~IU~ M. O. to C. C.Snyder.1423 

TELEGRAPHY- Mone .nd Wireleu-ta\leht at horne 
in half u.ual time and .t trirlina COlt. Ornnilfl"aph 
Automatic Tranamitter will .end, on Sounder Or B\lz_ 
If.,... unliInlted m_gea. any .peed. juat aa "xpert 

i=Ji~:ru~i.~I~iti:'~C:Ii!i~' ¥~tnr!ri:d~el:;:a~h 
Schoola thro\lghout U. S. Cetalog free. Ornnilfl".ph 
Mf •• Co., 13 F HudlOn St., New York. 

PERSONAL 

LONELY HEARTS: Exchanee lett.,..a: make inter",tinc 
new frienda in our jolly c1\1b. E"a Moo ..... 80" 908, 
Jackaon'rill., Florida. Enclo.e .tamp. 

Radio Age Classified Ads Bring- Results 
Tell them you read it in Radio Age 
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1 ' 1 :::: ::::: 1---------1-,-. ---
1460 205.4 1 1= =
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KC 1 Me!ers, STATIONS , 1 DI~LS 

101_01---2_96.9_1-----~ I ~O 299.8 I 
_9_9_01-3_0_2._8_1-----------1- _ 1-
_9_80-1-3_0_3_.9_1----------1--11-' -1-

970 309.1 

960 312.3 
--I---I·-------------I--~-

950 315.6 
--I---I-----------I--r-----

940 319.0 
--I---I-~---------I-----

930 322.4 

920 325.9 
--I-----I----------I---I--~ 

910 329.5 
--I---I------------I--~-
900 333.1 __ I-__ L _____ ~ _____ I--~~ 

890 336.9 

880 340.7 

870 344.6 
- 1-----1-------------------

860 348.6 

850 352.7 

_8_40 !~6_._9.1---__________ 1-=1-

830361.2 L 
820 365.6 . - I 

-8-10~io-.-2·1:------------'--~i-

~ 

_8_0_0 ,1-3_74_._8.~1 ----------1.~~ 
790 379.5 1 
--I---I-----------I--~-

780 384.4 
--I---I-~---·------I--~~ 

770 389.4 
--I---~-----------I--I!-r_-

760 394.5 
--I-----I------------I--I--~ 

750 399.8 

- 7-40 405.2 r-----
---1---1-----_____ ,1--~~ 
_7_3_011-4-1-0.-7-1-------------,,1- . -~ 

720 415.4 

710 422.3 
-1---- 

_7_0_01-4_2_8._3_ 1---_~-------___j1:-1---- ___ 
690 434.5 I 
--I---I-----------.-!- -
_6_80 440.9 I _ 

670 447.5 I 
660 454.3 
--I---~I----------- ------

650 461.3 
--1---1-----------------
_6_4_01_4_68_.5_1-__________ 1 _ _ _ 

_6_30 475.9 1 __ _ 

620 483.6 I 
610 491.5 -I----~ 
600 499.7 
--I-----I----------I-~-
590 508.2 

- -I----
580 516.9 
--I---~-----------I--f___-

_5_70_1---52_6_.0_1--_________ ,1,_~_ 
_5_6_01-5_3_5._4-1--__________ 1_-'_1_ 

550 545.1 1 ! 



BREMER-TULLY LEADERSHIP UNTOUCHED 

Fall-with its annual promises of revolutionary improvements is 
GONE. 

Early Winter-the period of test and trial, when the public 
sorts out the fit from the failures-puts the stamp of approval 
on the real and the "bargain counter" label on the guess 
work-HAS DONE ITS WORK 

and January to June is here-the big six months when we 
all settle down to constructive enjoyment-bringing our parts 
and circuit up to the latest-secure in the knowledge that 
tomorrow or next week is not going to make them obsolete
if we choose wisely. 

You Don' t Have to Be An Expert to Know That the B-T 
R eputation Has Increased With Every Month 

THE COUNTERPHASE 
is the only new circuit of the season-and the 
greatest. Wiring is made easier than ever before. 

Nine color diagrams leave no room for error. 
Drilled and Engraved Panels, either Formica 
or metal are available. 

5 or 6-tube Counter phase Kits are 
furnished ~ also separate Torostyle trans
formers for 4-tube set described in Jan. 
Radio Age. 

For a less expensive 5-tube Set the NAMELESS 
is still unequalled. 

B-T AUDIO TRANSFORMERS 
have proved to be one of the season's greatest successes. The 
reason is obvious. The EUPHONIC is not just another 
rnachine-shop creation. It's a real radio instrument, with 
20 years' experience behind it-the same experience that de
veloped the Nameless and Counterphase. 

Demand Euphonics,-save 
rnoney,-and at the same time 
get all the high notes and low 
notes plus greater tone quality, 
than you can find in any other 
way. 

B-T CONDENSERS 
2. 2 t o 1-$5.00 
4.7 to 1- 5.75 

STRA[GHT LINE FREQUENCY 
.00025. . .$5.50 
.00035 .. 5.75 
.0005.. .. 5.75 
Also tnade in Straight Line Wave Length 

and Tandetn 

have led for years. There is no indication evi"dent that their 
quality has yet been equalled. The more you learn about 
condensers the more you appreciate the B-T. For your own 
protection examine B-T Condensers carefully before you make 
another Condenser purchase. 

BREMER-TULLY MFG. COMPANY 
532 So. Can al St. Ch icago 

Tell them you read it· in Radio Age 



Zenith DeLuxe 
Colonial Model 

Zenith DeLuxe Art Models are equipped 
with multiple built-in loud speakers, Bates 
Rotary Log, illuminated dial and single 
control specially constructed Zenith radio 
circuit .•.. In Colonial, English, Italian. 
Chinese and Spanish period style. Priced 
from $500 to $2,000. 

Super.Zeniths from $240 to $355. 
Other Zenith. $100 and $175. 

The Only Place to Buy a Radio 
is in the Home 

If we could give only one piece of advice to a prospective radio purchaser, it would 
be this-Never put down a dollar on a radio instrument until you 

have proved its performance in your own home. 

Radio instruments dif
fer in range, in selec .. 
tivity, in ease of con .. 
trol and notably in 
Tone Quality. 

"Clarity of tone" and 
"faithful reproduction" 
are phrases which have 
almost lost their mean-
ing, so grossly have they been abused. Yet real 
tone quality in a radio instrument is a priceless 
asset. Think of what H tone" can mean in a 
violin and you'll have a fair basis for compar
ison. Of two violins one may sell for $25 and be 
overpriced; the other for $10,000 and well worth 
it. Yet the only essential difference is in Qual
ity of Tone. 

Zenith frankly aims to make the best radio in
struments that can be made-then, and then only, 
to affix a price. 

The Super-Zenith-priced from $240 to $355-
is a long-distance instrument. MacMillan
twelve degrees from the North Pole-talked 
with the world every night over Zenith Radio. 
Yet Zenith makes no claims for distance
except by comparison. The Super-Zenith brings 
in distant stations with surprising readiness. 

But-prove its simplic
ity of operation, with 
your own hand on the 
dial. 

The Super-Zenith was 
perfected in an experi
mental laboratory in 
what is probably the 
worst radio pocket in 

Chicago, the near North Side. It was built to 
give extraordinary selectivity-and it does. But 
before you put down a dollar for a Super-Zenith. 
prove its selectivity in your own home. 

Values are values. Zenith does not make radio 
sets for the bargain counter. It has too much 
regard for its reputation to do that. 

Yet every Zenith owner-whether his Zenith 
cost him $100 or $2,000-will tell you that his 
Zenith (and that is the way he speaks of it) is 
the greatest radio value in the world. 

Call at the nearest Zenith Service Station
there's one in your neighborhood-and select 
the style you prefer. Then test it in your own 
home-inside-by-side comparison with any 
other radio instrument on the market. No 
obligation. Simply tell the Zenith dealer where 
you live and the evening most convenient. 

They Cost More-But They Do More 

* ZENITH RADIO CORPORATION 
Straus Building Chicago 

7 ell them you. read it 111 Hadi,. Age 



Scanned from the collections of 
The Library of Congress 

AUDIO-VISUAL CONSERVATION 
at The LIBRARY of CONGRESS 

Packard Campus 
for Audio Visual Conservation 
www.loc.gov/avconservation 

Motion Picture and Television Reading Room 
www.loc.gov/rr/mopic 

Recorded Sound Reference Center 
www.loc.gov/rr/record 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 


