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BUILDING THE R. B. LAB RECEIVER 
Marconi Reviews Thirty Years of Radio -Who Owns the Important Radio 
Patents ? -Building a Short -Wave Super-Heterodyne--How to Improve 
the Model 20 Atwater Kent -A Method for Regulating Broadcasting 
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That, in a nutshell, is the reason why Cunningham Radio Tubes won the complete confidence of radio owners 
away back in 1915 and why they hold this confidence today. 

Radio tubes face a most extraordinary task. They must have rugged strength -a strength that will endure 
through hour after hour of gruelling service. Yet they must also have accuracy that transcends all normal scien- 
tific standards. Cunningham Radio Tubes meet these exacting requirements year after year. By sheer merit, 
they have won their way into the sockets of America's finest radio receivers. 

New York Chicago San Francisco 
Manufactured and sold under rights, patents and invcut' owned und / or controlled by Radio Corporation of America 
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Something NEW ¿ÇJ/UTQMATJC in radio 
?he. Karas Equamatic 

Five Tube Sensation ; 

LICENSED 
UNDER KING 

PATENTS PENDING 

1a 

Delivers Full Volume on ALL Wave 
THE Karas Equamatic System of tuning 

has swept a'cay the greatest obstacle that 
all tuned radio frequency sets have had to 

contend with up to the present time. Here- 
tofore it has been impossible to maintain an 
equal transfer of energy from primary to second- 
ary inductances of R. F. Transformers. As a 
result there was too much energy transferred 
below 30o meters and too little above that point. 

Now with the Karas Equamatic System of 
tuning there is a CONSTANT EQUAL TRANS- 
FER OF ENERGY at ALL wave lengths. The 
Karas Equamatic Five Tube Sensation brings in 
stations on every wave length with the same pure 
tone and volume. All tubes operate at their 
highest point of efficiency from zoo to 60o meters. 

How the Equamatic System Operates 
In the Equamatic transformer the primary and 

secondary are entirely separated, the primary coil 
being carried on the extended shaft of the condens- 
er so that it turns with the condenser dial. The 
secondary coil is mounted on a subpanel by means 
cf a sliding standard that permits it to be pushed 
toward the primary or away from it. Both the 
primary and secondary can be adjusted to get any 
degree of coupling as well as any rate of variation. 

When all three R. F. transformers are properly 
adjusted the coupling is automatically and con- 
tinuously varied in exact step with the condenser 
plates as the condenser dials are turned. The re- 
sult is that the tubes are kept always just below 
the oscillation point ON ALL WAVE LENGTHS. 
Every radio authority agrees that this is the point 
where tubes operate at their highest efficiency. 

Seven Tube Performance from 
Five Tubes 

The New Karas Equamatic Five Tube Sensa- 
nl ton delivers a volume that you might expect 

seven tube set. It is as sensitive as a 
regenerative circuit and 
has the pure clear tone of 
a crystal receiver. No 
other five tube set has ever 
approached the Karas 
Equamatic in range, 
power and tone quality. 

Karat Micrometric Dial 

Unbelievable Selectivity 
The circuits in the Karas Equamatic System tune 
with amazing sharpness. Stations snap in and 
out with remarkable precision. The broadening 
and distorting effects from overlapping electro- 
magnetic and electrostatic fields have been 
eliminated by the perfect coupling at all wave 
lengths and the correct placing of coils and 
condensers. 

You Can Build The Karas Equamatic 
Easily and Quickly 

This powerful, clear- toned, long -range receiver is 
surprisingly easy to build. Even though you have 
never built a set before you can build this one by 
following our simple and easily understood 
instructions. Packed with every set of Karas 
Equamatic Coils is a complete manual of simple 
diagrams and instructions showing where to 
place every part and telling you exactly how 
each connection is made. This manual also 
gives you in full detail a completely illustrated 
explanation of the system. To build this re- 
ceiver you will need the Karas parts listed be- 
low, plus other standard parts that you can 
easily secure. Build one of these sets yourself 
and you will experience a brand new thrill from 
radio. 

Order from Your Dealer or Direct 
from Us 

Karas Equamatic parts are 
reliable dealers in most 
cities. If your dealer 
happens to be out of stock 
order direct from us by 
using the coupon below. 
Send no money. Just pay 
the postman the price of 
the parts plus a few cents 
postage. 

KARAS ELECTRIC CO. 
1068 Association Building Chicago, Ill. 

carried in stock by 

Lengths 

Essential Parts of the 
Karas Equamatic Sensation 

Karas Equamatic Induc- 
tance Coils are packed three 
in a carton, and come to you 
with complete manual of 
simple diagrams and instruc- 
tions, all necessary nuts, 
screws and binding posts, 
ready for mounting in your 

receiver. Price set of three coils, $12.00. 

Karas Spe- 
cial 17 Plate 
Orthometric 
Condensers, 
three of which 
are used in the 
Equamatic Re- 
ceiver, have 
special extend- 
ed shafts upon 
which to mount the 
Inductances. Price, e 

amplifications. 

primary coils of the 
ach $7.00. 

Karas Harmonik 
Audio Frequency 
Amplifying Trans- 
formers are essential 
to the tone quality 
success of the Equa- 
matic receiver. Two 
of these are used for 
the two stages of 
Audio frequency 

Price, each $7.00. 

Karas Equamatic Retard Coils, two of 
which are used, were designed especially for 
the Equamatic System. Price, each $1.00. 

Karas Equamatic Sub Panel Brackets. 
To insure the necessary exact positions of 
primary and secondary coils these brackets 
are essential. Price, set of three, 70c. 

Karas Micrometric Dial. It has a 63 to I 
vernier and tunes to I /I000 of an inch. 
Price, $3.50. 

I= MI . AM MI MI EN 

KARAS ELECTRIC CO. 
1068 Association Building, Chicago, Ill. 

Please send me a set of 3 Equamatic Inductance Coils, $zz.00; 3 special Orthometric 
Condensers with extended shafts. $7.00 each; 3 Micrometric Vernier Dials, $3.50 each; 
2 Harmonik Audio Transformers, $7.00 each; 2 Equamatic Retard Coils, $s.eo each; 
and 3 sub -panel brackets, 7oc, for which I will pay postman $6o.2o, plus postage, upon 
delivery. It is understood that I have the privilege of returning any of this apparatus 
for full refund any time within 3o days if it does not prove entirely satisfactory. 

Name 1 

Address 1 

City State 1 

(lt cash accompanies order we will ship postpaid.) 1 

* Examined and approved by RADIO BROADCAST * 



Audio Frequency 

Transformer 
A.F.3 

$12 

RADIO BROADCAST ADVERTISER 

supreme 
-yes, but why? , 

36, 
34 
32 
30 
26 

.4 2e 

.a 24 
a 22 
= 20 

16 
A 16 

F12 
10 

e 

' Hano orte 
Nlonol on- r HOInon,C 

l 

6 
A 

2 
o. 

50 100 300 500 1000 
Frequency per Second. 

AMPLIFICATION CURVE (BASED ON A MUSICAL SCALE.) 

2000 4000 6000 8000 

THIS graph is drawn on the musical scale -the onlyaccurate 
way of showing the full value of each tone which your set 

receives. Note that the evenness and fullness of amplification 
extends throughout the range of the organ, the cello, and the 
human voice. 

.Inalize these facts about the 

FERRANTI TRANSFORMER 
FTER all is said, what is the truth about this 

transformer question? Is it important to you 
to get merely mediocre reception from your 

set, or do you value getting the very best from it 
that you possibly can? 

The Ferranti Transformer is the Nearly Perfect 
transformer nearly perfect because its amplification 
curve is almost a straight line. No other transformer 
approximates this degree of perfection. 

And when you consider the fact that the scale of 
measurement is based on the musical scale, show- 

ing as it does true transformer value as applied to 
any tone which you can possibly receive in your set, 
you will appreciate that this is the only fair method 
of testing transformer performance. 

The Ferranti Transformer does more than act as 

a superior transformer. It is designed to produce 
that depth of tone quality which is lacking without 
a worthy transformer. From the low notes of the 
organ and the kettle drum to the high pitch of the 
flute and the human voice, Ferranti Transformers 
"carry on" faithfully. 

We welcome inquiries from responsible dealers and jobbers 

No Better Transformer is Available at any price 

FERRANTI INCORPORATED 
130 West 42nd Street f New York, N. Y. 

THE N E A R L Y P E R F E C T T R A N S F O R M E R 
x 

AO 
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Will TraìnYou AtF 
HomeTo Fill a 

igPayRadio Job 
give you all 

this apparatus 
so you can learn 
quickly at home 
the Practical 

Way'; 

. 
FREE 

OF 

EXTRA 

COST 

If you're earning a penny less than $50 a week, clip coupon 
now. Send for AMAZING FREE BOOK, "Rich Rewards in 

1'" Radio." Why go along at $25 or $35 or $45 a week, when you 
could earn $50 to $250 in the same six days, as a Radio Expert? 
Hundreds of N. R. I. trained men are doing it -why can't you? 

Earn $50 to $250 a Week- 
R A D,7,0 EXPERTS IN i B O G DEMAND 
Radio needs trained men. Get into this new live -wire profession 

of quick success. It's the trained man, the Radio Expert, whop 
gets the big jobs of this profession -paying $75, $100, $200 a week 
and up. Every day N. R. I. trained men are taking good places in 
the Radio field -men just like you -their only advantage is TRAINING. 
You can prepare just as they did, by new practical methods. Our tested 
clear training makes it easy for you. Big Free Book contains all the proof. 

You Learn Quickly 
In Spare Time 

So sure am I that I can train you success- 
fully for a better future in this new Big -Pay 

profession, that I guarantee your training 
with a money -back bond. Lack of ex- 
perience or education won't hold you 
back- common schooling all you need 

to start. You can stay home, hold 
your job, and learn quickly and 
pleasantly in your spare time. My 
practical, helpful methods enable 

you to start RIGHT AWAY to- 
ward one of the bigger Radio 
jobs paying $50 to $250 a 

week. No delay, no losing time 
from work - no scrimping or 

scraping to get your training. 

You Get 
All of This 

All instruments shown here and 
others sent to all my students free 
of extra cost under short time special offer 
Clip coupon now -find out all about this big 
unequalled offer while you still have time to 
take advantage of it. This training is intensely 
practical -these instruments help you do the 
practical work. You learn workmanship and get 

added confidence in 
your ability. 

$70 In One Day For 
T. M. Wilcox 

'I am in bueineeefor my- 
self and RECENTLY MADE 
$70 in ONE DAY. I was an 
electrician of rich experi- 
ence, occupying a splendid 
position a telephone sup - 
erintendent when I enroll- 
ed with you believing it 
would open up greeter op- 
portunities- have not been 
disappointed. Estimate 
Radio will be worth tens 
of thousands of dollars to 
me In next few years." 
T. M. Wilcox, Belle Island, 
Newfoundiend. 

r r 

Operates WMAQ 
"Accepted a psitiNon with 

the Chicago Daily ewe Sta- 
tion WMAQ. MY INCOME 
PRACTICALLY DOUBLED, 
thanks to you. I handle all 
consultation, also do operat- 
ing. Your course taught me 
not only the theoretical but 
also the practical knowledge 
that make. my work easy 
for me.' Keith Kimball. 
Station WMAQ, Chicago, Ill. 

Get This FREE BOOK 

World Famous 
Training That 
"Pays for Itself" 

My Radio course World - 
Famous as the training that 
"pays for itself." Make more 
money QUICK when you take up this 
practical course. Work on millions of an- 
tennae, receiving sets, offers you big chance 
to make spare time cash while you're learn- 
ing. I'll show you how -teach you the latest 
"dope," furnish you with business cards, show 
you how to get the business and makeitpay. My 
students don't wait a year to increase theirincome -they report QUICK INCREASES as a result of 
this course -often two or three weeks after starting. 

Howard Luce, Friedens, Pa. made $320 in 7 weeks 
during spare time. D. H. Suitt Newport, Ark.. writes, 
"While taking the course I earned in spare time work 
about $900." Earl Wright, Omaha, reports making $400 
in a short time while taking course -working at Radio In 
spare time! Sylvester Senso, Kaukauna, Wis., made $500. 
These records not unusual -these men a few of hundreds. 

Most amazing book on Radio ever written 
-full of facts and pictures -tells all about 

the great new Radio field, how we prepare 
you and help you start. You can do what others 
have done -GET THIS BOOK. Send coupon 
today -no obligation. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Dept.OU -5, Washington, D. C. 

RICH REWARDS inRADIO 

Your Satisfaction Guaranteed 

3 ja 4111' 

. " s` 

Y`RtIN 
' 

" J. E. SMITH, Pre.ident 
NATIONAL RADIO INSTITUTE 

Dept.OU-SWe.hington, D. C. We who know the results this practical tested training gets - 
the increased earnings it has brought to men everywhere -stand 
behind it all the way with a signed guarantee bond that we give 
you when you enroll. On completion if you're not entirely satisfied 
in every way, you get back every cent you've paid us. No strings 
to this offer -you yourself are the only judge. Get started today) 
It's your big chance for one of the bigger Radio jobs -mail coupon 
NOW for my Big FREE BOOK and proof) No obligation. 

EMPLOYMENT SERVICE TO ALL GRADUATES 

Deer Mr. Smith -Without obligating me in any way, send Inc your free book," Rich Rewards in Radio's and all information about your practical, home -study Radio Course. 

mame 

{ Street Address 

Age 

Town ...a- 
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-to market honestly a tube that is easily the leader - 
skillful careful workmanship- craftsmen that 

delight in fine work -and an 
organization striving as a unit 
to produce the best - 

Sylvania Tubes are made 
and sold to you by your deal- 
er, as a remarkably good pro- 
duct- guaranteed in every de- 
tail by a strong reliable com- 
pany. 

Insist on Sylvania Tubes - 
if your dealer does not carry 
them, write us direct. 

"They Never Disappoint" 

, 

,k Examined and approved by RADIO BROADCAST * 
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$63.05 
Complete Parts 
(less cabinet) 

c/íutomatic Variable Coupling, 
same control operates tuning 
condenser andprimary coil coup- 
ling simultaneously, gives maxi- 
mum and equal amplification 
and selectivity over entire tuning 
range. 

Stage Shielding -prevents coup- 
ling between stages, eliminating 
oscillation and increasing selec- 
tivity. Clarifies reception. 

Hi -Q Foundation Unit 

Includes drilled and engraved 
Micarta Panel, drilled Micarta 
sub -panel, two complete shields, 
extension shaft, two equallizers, 
fixed resistance, hardware, wire, 
nuts and screws. 

$10.50 

Associate Manufacturers 
Carter Radio Co. 
Martin- Copeland Co. 
Radiali Company 
Samson Electric Co. 
Sangamo Electric Co. 
Benjamin Electric Mfg. Co. 
Eby Manufacturing Co. 
Hammarlund Mfg. Co. 
Durham Resistors 
Westinghouse Micarta 

"How To Build It" 
Book 

Complete instructions 
for assembling, wiring 
and operating the 
Hammarlund -Roberts 
Hi - Q Receiver. Pre- 
pared under the direc- 
tion of the Engineer - 
designers. 

25c 

Hammarlund- Roberts Performance Means 
A New Measure For All Radio 

THE Hammarlund- Roberts Hi -Q is an outstanding example of scientific 
radio engineering. No ordinary standards of tone, selectivity or volume, 

can be applied to this new receiver. 

In designing this Hi -Q Receiver, the Hammarlund- Roberts Board of Engi- 
neers representing twelve nationally known manufacturers, had at their dis- 
posal the finest experimental laboratories -and no handicap in building to 
establish specifications or to a set price. 

This concentration of the leaders in the perfection of one radio Receiver has 
developed entirely new features that produce results unknown to the average 
radio man. Automatic variable coupling gives maximum and equal ampli- 
fication and selectivity over the entire tuning range. Stage shielding elimi- 
nates coupling between stages, prevents oscilla tion and increases selectivity. 
Two dial control simplifies tuning. 

ANYONE CAN BUILD THE HAMMARLUND - ROBERTS Hi -Q 

All the research, the selection of parts, the exact placing of units, has been 
worked out in advance for you. And you have a receiver that will equal an 
eight tube set - simplicity of design and operation hitherto unthought of- 
all at less than half the price you would pay for a factory made set of any- 
where near equal efficiency. 

Hammarlund- Roberts 

krammarlund ROB ER.TS 

High ratio of reactance to resistance. High ratio -Great selectivity -Loud signals 

1182 -A Broadway New York 

* Examined and approved by RADIO BROADCAST * 
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T7Ì4cIIMRAP billayTypc 
'f/ 

!".2(;// .77./a 

Powel Crosley, Jr. has so definitely ap- 
plied his successful methods of mass 
production to Amrad developments that 
thousands of radio buyers will be able 
this season to purchase the superlative 
Amrad Neutrodynes at prices most un- 
expectedly low. 

From an engineering point of view Am- 
rad has few equals, in experience, equip- 
ment and in skill. 

This beautifully two tone finished Bat- 
tery Type set performs uncannily. Se- 
lectivity, tone and volume are all that 
can be desired. Crosley production has 
eliminated nonessentials. Vital parts 
are the finest. It has already proven a 

great success. 

NEU TP1OIJYNL 

for set and Conetable (which 
matches set and holds all bat - 
teries) - with built-in Cone 
speaker Conetable price $32. 

LAMP 

7hci1MRAD 
SoC-vT 

o i / ® i a/ rs a/ ,, /// ,, ;; i,, ;, ,, , , , ,.,,,y,,,a ,e',/,,,,/ % 
MODEL 

S -522 

MODEL AC -5 

Dealers: -Full details of Amrad proposition 
upon application to us or direct to your 
jobber. Please mention Radio Broadcast 
when writing. 

NEUTÌ\O DYNE 
This is one of radio's GREAT achievements. All power for this 
set is taken from an electric lamp socket. Do not confuse with 
battery eliminators. Exclusive patented developments enable Am- 
rad to present a batteryless radio at least one hundred dollars or 
more under the prices of sets in which the replacement of batteries 
has been eliminated. This set operates from a special power unit 
which gives unprecedented tone reproduction. 

The Amrad Power Unit operates only as the set is being used. 
Voltages are always correct values. Exclusive Mershon 
condensers of 90 mfd. capacity produce smooth, clear, lucid 
tones. 

Combined with matching Conetable 
in which is built Cono speaker the 
entire outfit sells for 

The set uses four UX -i99 tubes and one UX -ii2 power 
tube. Operates on 6o cycle ioo-120 volt a c current. 
Power unit uses two UX -216 -B Rectron rectifier tubes to 
supply plate current at maximum B voltage of 135 as 
well as filament current for tubes. 

With powerful, constant never- failing energy, this appara- 
tus provides entertainment that meets the 
demands of the most exacting critics. The 
set delivers the utmost in radio enjoyment at 
an almost unbelievable price. 

Conetable price $32. 

AMRAD CORPORATION, Medford Hillside, Mass. 

* Examined and approved by RADIO BROADCAST * 
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c5nstantly -they have set a ne, 
standard ofwhat a tuning control should be 

0 
BRAND NEW... yet it is 

already the distinguish- 
ing mark of a 1927 model 
receiver. 

Such is the reception ac- 
corded the MAR -CO illumi- 
nated control by leading 
technical authorities and 
circuit designers everywhere 

> > > a reception paralleled 
only by the widespread ac- 
claim which, a year ago, 
swept 500,000 MAR -CO 
vernier dials into use. 

Today > MAR -CO tuning is 
standard or optional equip - 
ment in virtually every impor- 
tant set -design of the season: 

Radio Broadcast's 
"LAB" Receiver 

MAR -CO controls standard equipment 

Cockaday's L. C. 27 
Entirety MAR -CO- tuned, using the 
illuminated control and 2 MAR-CO 

rheostat dials. 

Radio News' 
"Auto -transformer" 

MAR -CO controls standard equipment 

Popular Science's 
5 -tube receiver 

MAR -CO dials standard equipment; 
illuminated controls optional 

Citizens Radio Call Book's 
TRF set 

with shielded transformers 
MAR -CO controls standard equipment 

and the 
St. James Super 

MAR -CO dials standard equipment 

Radio World's 
"Hi- Power" and Beacon Sets 

MARCO controls standard equipment 

Radio Age's "Super -9" 
MARCO 360 -degree dials standard 

equipment 

co 
WZwntiiut ed 

CONTROLS 
Radio Age "Four" 

MAR -CO controls standard equipment 

Daven "Bass Note" circuit 
MAR -CO dials standard equipment 

Hammarlund-p 
Roberts, 1927 

MARCO dials standard equipment 

* Examined and approved by RADIO BROADCAST * 

The Radio Home's 
"VARION" A. C. set 

MAR -CO controls standard equipment 

The "Infradyne" 
sponsored by RADIO 
MAR -CO controls optional 

The Fenway 
MAR -CO conta ols standard equipment 

Ferguson Receivers 
MAR -CC controls built -in 

Let this impressive list be 
your guide when you select 
the tuning controls for the 
new set you build, or the 
old one you remodel. ANY 
set can have MAR -CO tuning. 
Write for booklet. 
Martin -Copeland Company 

Providence, R. I. 

MAR -CO illuminated controls, 
(complete with template, 
bezel, and 6 Volt Mazda lamp) 
Scales O to 100, or 100 to 0, $3.50 

MAR -CO vernier dials, 4 inch and 3 inch. 
Scales O to 100, or 100 to 0, 

and 360° vernier dials, 
nickel plated $2.50 
gold plated 2.75 

MARCO 2 inch rheostat dial 
(matches vernier dials in 
appearance) .75 

t,, 
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THE CRUISER 
5 tubes - - $loo. 

Perfect quality reception, tonal range, great power, penetra- 
tion and simplicity of operation are the owner satisfaction 
features of the new Bosch Armored and Shielded Radio 
receivers. 

The embodiment of perfect radio and quality in furniture is 
particularly emphasized in the Amborada, a seven tube re- 
ceiver, completely Armored and Shielded in a manner de- 
veloped by Bosch engineers. It is controllable with a unified 
station selector. This receiver is incased in the early Ameri- 
can period cabinet illustrated in this announcement. 

The Cruiser, is also a perfectly Armored and Shielded re- 
ceiver, of five tubes. Complete with a control system of re- 
markable simplicity, one dial station selector for powerful sta- 
tions and two dial advantages when "Cruising the Air." 

To hear Bosch Radio is to realize that 'another great step 
toward perfect home entertainment has been accomplished. 
Look for the Bosch Radio Dealer or write us for his name. 

AMERICAN BOSCH MAGNETO CORPORATION 
SPRINGFIELD, MASS. Branches: New York Chicago Detroit San Francisco 

I11unJfnctured under paten(. applications of the American Bosch A[gneto Corp. and licensed also under nPPllcn- 
[Ions of the Radio F[equcney Lnhornturtev, Inc. 

There are five, six, and seven 
tube receivers in the new 
Bosch Radio Line. Two cone 
type reproducers, the famous 
NoBattry "B" Power Unit 
and other improved radio 
necessities. 

THE AI\'II3ORADA 
7 tubes - - - - $310 

All prices slightly higher, Colorado and cresi and In 
Canada 

* Examined and approved by RADIO BROADCAST * 
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A'SCO 
FOR EXCELLENCE 

SILENCE, PLEASE! 
AMSCO METALOID Grid Gates and Resistors 
are uniquely silent. There is no thunder in 
them. They do their work noiselessly -and 
they give you -TONE. 

The secret of Amsco excellence is in the new 
Metaloid resistance element -colloidal and un- 
4roken, superseding crystalline forms, with their 
jagged, noisy pathway to the current flow. 
It pays to insist upon getting Amsco Metaloid Grid Gates, Amsco 
Metaloid Resistors, Amsco Resistance Coupled Amplifier Units. 

AMSCO PRODUCTS, INC., BROOME AND 
LAFAYETTE STREETS, NEW YORK CITY 

.11.....1( e 

* Examined and approved by RADIO BROADCAST * 
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THE finest T 
IN THE WORLD! 

I Ì 

ADIO Engineers and those who know, 
pronounce MADISON -MOORE TRANS' 

FORMERS the most perfect. Their superiority 
has been unquestionably demonstrated 
under every possible test. 

You are assured greatest satisfaction in 
the essentials of perfect Radio reception. 

SELECTIVITY: Silent nights are no 
longer necessary. MADISON -MOORE TRANS' 
FORMERS can always be depended upon to 
make distant stations like locals on your dials. 

QUALITY: From the tenor's falsetto 
notes, to the rumbling bass of a great pipe 
organ, they faithfully reproduce the beauty 
and shading of every tone. 

DISTANCE: Repeated tests prove that 
stations out of reach of the finest receiving 
sets are easily brought in with MADISON - 

MOORE TRANSFORMERS. 

VOLUME: These Transformers, when 
used with only a two foot loop, produce 
loud speaker volume on stations that have 
never before been heard in that locality by 
the broadcast listener. 

MADISON -MOORE TRANSFOR- 
MERS are precision -made and subjected to 
most exacting laboratory tests until they 
are electrically and mechanically perfect. 

To Have MADISON -MOORE TRANSFORMERS IS 

to Have the Best in Radio 

THE instrume 
edherein. ntC 

with 
working 

conditions 

been 

ac- 
tual 

working conditions 
as long 

It is guaranteed electrically is 
the as the seal eed indefiniper. 

fe 
replaced 

free 
of charge fo twill 

b 8 ctiv , t8e if F This tag must 
oundde 

chins- 
Madison-Moore accom- 
pany 

Radio Co' Deaver, Colorado rP E 

READ THIS GUARANTEE 
IT IS ATTACHED TO 
EVERY INSTRUMENT 

Write us for name of nearest dealer 

MADISON -MOORE 
MADISON -MOORE RADIO CORP. 2524 Federal Blvd., Denver, Col. 

* Exatnined and approved by RADto BROADCAST * 
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cZe new 

Balkitd'B"at $27sß 
and the new 

Balkite Charger convert your radio set 

into alight socket receiver 

Balkite 
Trickle Charger 

MODEL K. With 6- volt "A" 
batteries can be left on con- 
tinuous or trickle charge thus 
automatically keeping the 
battery at full power. With 
4 -volt batteries can be used 
as an intermittent charger. 
Or as a trickle charger if a re- 
sistance is added. Charging 
rate about .5 ampere. Over 
200,000 in use. Price $10.West 
of Rockies $10.50. (In Can- 
ada $15.) 

Balkite Combination 
When connected to your 
"A" battery supplies auto- 
matic power to both "A" 
and "B" circuits. Controlled 
by the filament switch on 
your set. Entirely automatic 
in operation. Can be put ei- 
ther near the set or in a re- 
mote location. Will serve any 
set now using either 4 or 6- 
volt "A" batteries and re- 
quiring not more than 30 
milliamperes at 135 volts of 
"B" current -practically all 
sets of up to 8 tubes. Price 
$59.50. (In Canada $83.) 

All Balkite Radio Power Units 
operate from 110 -120 volt AC 
current with models for both 60 
and 50 cycles. The new Balkite 
Charger is also made in a spe- 
cial model for 25-40 cycles. 

To enjoy the convenience of a light 
socket set you need not discard your 
present receiver. Add the new Balkite 
"B" and the new Balkite Charger 
instead. 

Balkite "B" -the unique `B" power 
supply - eliminates "B" batteries en- 
tirely and supplies "B" current from 
the light socket. The new Balkite `B "- 
Wat $27.50* serves any set of 5 tubes 
or less where 67 to 90 volts are re- 
quired.Balkite "B " -X at $42* serves sets 
of up to 135 volts and 8 tubes. Balkite 
"B " -Y at $69* serves any standard set. 

The new Balkite Charger at $19.50,* 
with both high and low 
charging rates, is the 
most convenient of all 
methods of charging 
your "A" battery. At 
low rate it can be left on 
continuous or trickle 
charge. Thus it auto- 
matically keeps your 
battery at full power. 
With heavy -duty sets, 
large sets, or sets in 
constant use where ex- 
cessive "A" current is 
required, a few hours' 
operation at the high 

rate quickly brings the battery to full 
charge. This new charger gives you 
the advantages of both trickle and 
high -rate charging. 

Both Balkite "B" and the Balkite 
Charger are entirely noiseless in oper- 
ation. Both are permanent pieces of 
equipment, with nothing to wear out 
or replace. Other than a slight con- 
sumption of household current, their 
first cost is the last. Both are built to 
conform with the standards of the 
Underwriters' Laboratories. 

Over 650,000 radio sets - one 
of ten -are already Balkite 

equipped. Add these 
two Balkite Units to 
your receiver now. 
Then you too will 
know the conven- 
ience of Balkite Light 
Socket Operation. 
Then you too will 
know the convenience 
of owning a radio set 
always ready to oper- 
ate at peak power. Ask 
your dealer. Fansteel 
Products Company, 
Inc., North Chicago, 
Illinois. 

every 

Balkite 
Radio Symphony Concerts 
with WALTER DAMROSCH 

and the New York Symphony 

These concerts will be broad- 
cast every other Saturday Eve- 
ning, beginning with October 
23d. On intervening Saturdays 
Mr. Damrosch will give a piano 
lecture recital alone. At 9 P.M. 
Eastern Standard Time, over a 
group of 12 stations: WEAF, 
WEEI, WGR, WFI, WCAE, 
WSAI, WTAM, W WJ, WON, 
WCCO, KSD, WDAF. 

*Balkite Charger $20 West of Rockies. In Canada: Charger $27.50; 
"B " -W $39; "B " -X $59.50; "B " -Y $96. 

BFNSrEL 

alkite 
Radio Power Unit ç 

* Examined and approved by RADIO BROADCAST * 
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Wu) DICTOGRAND 

HAYE 
YOU 
A 
PIANO? 

S P LAKER 

A ton of 
ADJECTIVES won't 
sell you this speaker . . 

But the MUSIC you get 
from it will 

Then you're in luck! For the new DICTOGRAND 
Piano Unit will transform its perfect and costly sound- 
ing -board into a radio speaker of pleasing volume and 
rare clarity of tone. This unit is made for both up- 
right and grand pianos. 

TRY it on your radio -with your dealer's 
compliments. Three models -The DeLuxe 
(illustrated) $25. The Standard, $16.50. 
The Tabouret, $40, 

Prices slightly higher on the Pacific Coast 
and in Canada. 

Made by DICTOGRAPH PRODUCTS CORP., New York City 

Radio Reception is only 
as good as its Tone Quality 

VOLUME means nothing if it brings only distorted noise. Distance 
means nothing if you are not rewarded by tone quality. 

Equip your set -no matter what type -with the Carborundum Stabil- 
izing Detector Unit and you are assured of crystal clear tones -of a quality 
reproduction you have never before enjoyed. 

The Unit is built around the Carborundum Permanent Detector. No 
adjustments -no bothering with a jumpy cat's whisker. This detector is fixed under a five pound 
pressure -retains its super sensitivity -it won't burn out. 

A booster voltage is supplied by a tiny dry cell and by a potentiometer control you adapt the unit 
to the circuit and receiving conditions. 

Increases selectivity -gives greater distance and volume -but above all brings you true natural 
tones. 

THE CARBORUNDUM STABILIZING DETECTOR UNIT 
Reg. U. S. Pat. Otf, Improves Any Set Send for the Special Hook -up Booklet 

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
SALES OFFICES AND WAREHOUSES IN New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, 

Cincinnati, Pittsburgh, Grand Rapids, Milwaukee 
The Carborundum Company, Ltd., Manchester, Eng. 

DETECTOR ALONE 
$1.50 

$3.50 
IN U. S. A. 
Dealer or 

Direct Carherundum le the Regletered Trade Name ueod by Tho Carborundum Company for Sill- 

I. °° Carbide. This Trade Mark L tho a:eluelve property of Tho Carborundum Company. 

CARBORUNDUM 
DETECTOR 
PATS. PENDING 

* Examined and approved by RADIO BROADCAST * 

The 
Carborundum 

Company 
Niogara Falla, N. Y. 

Please send free 
Hook -Up Book D-2. 

barn.. 

Street 

City Stau 
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Precision 
of detail -both electrically and mechanically -is 
Condenser so far ahead of the field. 

Electrically -this condenser has mathematically 
proportioned plates so that all stations are uni- 
formly spaced. The dielectric is small and well 
removed from the field. The plates are small and 
close together avoiding losses due to fringing effects 
and large plate area. 

Mechanically -this condenser is the smallest made. 
It is built on a rugged frame capable of mounting in 
all positions with or without single -hole mounting. 

what places the Samson Uniform 

The rotor is of heavy construction having cone 
bearings on either end and should wear indefi- 
nitely without adjustment. A shield is incorporated 
with the condenser to protect against injury and 
dust. 

The Samson Uniform Frequency Condenser is 
furnished in five sizes: Prices 50o mmf., $7.50; 
35o mmf., $7.25; 25o mmf., $7.00; 125 mmf., $7.00; 
75 mmf., $7.00. 

SAMSON ELECTRIC COMPANY 
Main Office, Canton, Mass. Factories at Canton and Watertown, Mass. 

* Examined and approved by RAnio BROADCAST * 
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Mica Condensers 
in medite 

fintier sizes 

1 

Radio Parts 

IM PROVE 
TONE 
RANGE 

AND 

VOLUME 

T is accuracy, not luck, that makes 
one receiver sweeter and more power- 

ful than another that is almost its twin. 
Especially condenser accuracy, for the 
closer you come to absolute accuracy at 
these critical parts, the more wonderful 
your receiver will be. The cost of ac- 
curate condensers is small -the effect 
is immense. 

Now you can get Sangamo Mica Con- 
densers in capacities in between the 
usual stock sizes, so you can build with 
greater accuracy than ever before. They 
are guaranteed to be accurate and they 
always stay accurate, being solidly 
molded in bakelite. Neither heat, cold, 
moisture, pressure nor acid fumes will 
affect their capacity, because bakelite 
seals the delicate parts against all out- 
side influences. 

Capacities in microfarads and prices 
0.00004 
0.00005 
o.00006 
0.00007 
o.00008 
o.000i 
0.00012 
0.00015 
0.000175 
0.0002 
0.00025 
0.0003 
0.0003 5 
0.0004 
0.0005 
o.0006 
0.0007 
o.0008 

40C. 

0.001 
0.0012 
0.0015 
0.00175 
0.002 
0.0025 

0.003 
0.003 5 
0.004 

0.005 
o.006 
0.007 
0.0075 
o.008 
0.01 
0.012 
0.015 

} 

Soc. 

6oc. 

70c. 
85c. 
90c. 
95c. 

$ I.00 
1.15 
I.20 
I.25 

With Resistor clips, roc. extra 

Also Sangamo By -Pass Condensers 
I /IO mfd. 8oc. 1/2 mfd. Soc. 

1/4 mfd. 8oc. I mfd. $1.25 

Sangamo Electric Company 
6332 -I Springfield, Illinois 

RADIO DIVISION, 50 Church Street, New York 

SALES OFFICES-PRINCIPAL CITIES 
For Canada-Sangamo Electric Co. of Canada, Ltd. Toronto. 

For Europe -British Sangamo Co., Ponders End, Middlesex, Eng. 
For Far East -Ashida Engineering Co., Osaka, Japan. 

METERS 
for RADIO 

The l IOYT "SUPER" Con- 
trol Meter is a s -inch Type 
17, moving coil voltmeter, 
o-6 volts, marked in red at 3 
volts, and fitted with 3 -foot 
silk covered cord -tips for 
plugging into the tip-jacks 
on Radiolas Nos. so, 25 and 
28, and all other similar sets 
with tip -jacks in the filament 
circuits. Permits exact ad- 

bustment 
of proper filament 

rightness. Improves recep- 
tion and insures maximum 
life of the tubes. It may 
be placed anywhere on or 
near set. In polished mahog- 
any case with non -scratch 
base. 

Price, $8.50 

CATCHING TRAINS WITH 
SUN DIALS 

If you were going on an important 
journey, you would certainly use 
an accurate watch or clock to 
make sure of catching the train. 
You would not rely on a guess, 
based on the position of the sun or 
a glance at a garden sun dial. Yet 
this is exactly equivalent to trying 
to operate a Radio set by judging 

the brightness of the filaments. In 
dry cell sets especially you cannot 
operate the filaments at the proper 
voltage, for maximum efficiency 
and for reasonable tube life, with- 
out using a filament voltmeter. 
The HOYT UN1VERSAL 

"TIP1N" Meter is designed for 
this purpose. 

HOYT makes a complete line of meters for Radio. Send for catalogue- 
"HOYT Meters for Radio." 

BURTON -ROGERS COMPANY 
Boston, Mass. 

Sales Department for Hoyt Electrical Instruments 

Goodrich 

Silvertown 
The Radio Panel Supreme! 

1 Easier to drill and machine. 
2 Better color, lasting lustre. 
3 Lower free sulphur -no dis- 

coloration. 
4 Higher softening point -no 

warping. 

Qoodrich V. T. Sockets Spaghetti Tubing 
Radiophone Ear Cushions 

Battery Mats 
* Hard Rubber Tubes for Coils 

The B. F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 

* Examined and approved )y RAino BROADCAST * 
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$290 o 

Console with Cone 
Loudspeaker 

Ready for Your Set 
and Batteries 

West of the 
Rockies $3 5 

Rearview showing large 
compartment providing am- 
ple space for all hatteries, 
battery charger o r hattery 
eliminator. These are 
entirely concealed from 
view. The hack is open 
for ventilation of hatteries. 

MODEL 200 
with 22 -inch Cone 

MODEL 200 
CONE LOUDSPEAKER. with 22 -ineh Cone 

CONSOLE - PA T. APPt.tED FOR 

The Cone Loudspeaker. 
with its Spruce sounding 
board, is quickly and easily 
removable, allow' ng instant 
access to all batteries. bat- 
tery eliminator o r other 

equipment and wiring. 

A Revelation in 
`Radio 7Zeproduction 

RT LAsT -a cone loudspeaker that 
reproduces all the tones as they 

are broadcast. From the deep voiced 
tuba of an orchestra to the softest note of 
a vocal solo -every tone -every sound is 
reproduced in all its beauty, just as it 
entered the microphone. 

* * 
This 22 -inch Windsor 
Cone Loudspeaker, with 
its spruce soundingboard, 
will reproduce the sofest 
crooning lullaby in a 
softly lighted room, or 
the full throated march 
music of a band in an 
auditorium - both with 
perfect fidelity of sound 
and tone. 

* * 
The Windsor Cone 
Loudspeaker Console is 
the greatest value in the 

world of radio. When compared with 
the average cost of cone -type loud- 
speakers of even smaller size, the cost 
of the complete Windsor -cone loud- 
speaker, spruce sounding board, and 
console -is amazingly low. 

Model 600 
With 16 -inch Cone (Pat. applied for) 
This 20 by 17-inch Cone Loudspeaker 
Table has suspended from the underside 
of the top a 16 -inch Windsor ConeLoud- 
speaker. Placed in any part of a room, 
it fills the room with music rust as an in- 
verted electric lamp floods the room with 
light. Finished in Mahogany $19 or Walnut. Price 

(West of Rockies, 523 00) 

* * 
As a piece of furniture, 
theWindsor ConeLoud- 
speaker Console is of 
such manifest high qual- 
ity and attractive design as 
to be a welcome addition 
to any home. Finished 
in Mahogany orWalnut. 

* * 

The Windsor Cone and 
Horn Loudspeakers, 
combined with attractive 
pieces of furniture in 
many models, are being 
demonstrated by recog- 
nizeddealerseverywhere. 

Go to your dealer today and examine 
this astonishing new Cone Loudspeaker 
Console. If he happens not to have one, 
write to us and we will tell you the name 
of the nearest store at which you can 
see and hear one. 

Note to Dealers write or wire 
today for details 

of the highly profitable Windsor selling franchise 

WINDSOR FURNITURE COMPANY 
World's Largest Manufacturers and Originators 

of Loudspeaker Consoles 
1412 Carroll Avenue Chicago, Illinois 

Los Angeles Branch -917 Maple Avenue 

[INDSOR FURNITURE COMPANY 
Electrical Department 

1412 Carroll Avenue, Chicago, Illinois 
Send me FREE and without obligation circulars of the 

Windsor line of Cone and Horn Loudspeakers combined 
with pieces of furniture, and name of nearest dealer: 

Name 

Address 

City 

Dealer's Name 

* Examined and approved by RADIO BROADCAST * 
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BEHIND EDITORIAL SCENES 
THE October RADIO BROADCAST -the Metropolitan Shows 

number -was extremely well received at the New York 
and Boston radio shows and many were the sweet words of 
praise sung into our editorial ear. In point of content and 
quality, that issue is one of the most impressive of any radio 
magazine. And in the present number, there is a fine array 
of extremely interesting and valuable articles. Perhaps the one 
which will excite the widest interest is Mr. French Strother's, 
on the radio patent situation. No effort has been spared to 
make this series on the radio industry as accurate and correct as 
possible. More general uncertainty and lack of definite knowl- 
edge surrounds the radio patent question than perhaps any 
other branch of radio. The clarity of this article makes it 
extremely interesting and valuable. 

SENATORE MARCONI sketches in his own words in 
the article beginning on page 28 how wireless and radio 

have altered since the day of his earliest experiments. Particu- 
larly interesting is what he has to say about the courage it 
required to recommend the superseding of all the elaborate and 

50 expensive long -wave equipment for the short -wave beam. . . . 

The long awaited constructional article on the R. B. "Lab" 
54 circuit begins on page 35 and we are confident that our readers 

will find here a remarkably complete constructional article on a 
57 remarkable receiver. That set we are not hailing as a positive 

miracle in radio design; that is not either wise or necessary. 
But the design and operation of th : outfit alike speak sufficiently 
for it. . . . A short -wave super-heterodyne has been the 
goal of many an amateur's designing efforts. On page 54, 
George J. Eltz, Jr. describes such an outfit which Major Arm- 
strong said was to his mind about the ultimate in receiver design. 
The set on a small loop picked up Australian signals and while 
the world remains what it is, you can't go any farther than 
that. . . . James Millen has a helpful and complete 
article on how to modernize the Atwater Kent Model 20 which 
should interest radio service men and the many owners of that 
Model. 

63 

78 

- 98 

Illinois Section Stations Transmitting Weather Reports, Etc. - ioo 
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RADIO BROADCAST for December will feature the third 
of French Strother's radio industry articles which 

attempts to indicate whither radio is drifting. Also the 
first of a series of constructional articles will start, describing a 

new and completely revised model of that very popular receiver, 
the RADIO BROADCAST Universal. Many of the old parts can 
be used in this improved model. Glenn H. Browning, the 
co- producer of the Browning -Drake circuit, has written a highly 
interesting article telling something about the various Browning - 
Drake circuits which have been presented to the set construct- 
ing public. He hopes to give the many who are confused as to 
what model to build, something to guide them, for it must be 
admitted that some of the claims we have seen for various 
models of the circuit are a bit confusing. It is going to be a 
good December number. 

-Wails K. WING. 
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-p ow-et PtaJd i o Lyons 

-wi ho ttötcing' 
THE man who likes plenty of volume for easy 

listenin g usually has to drive the last tube of his 

set beyond its limit to . get the music loud enough. 
And then it is no longer music. The RCA power 

Radiotrons are specially made to stand the strain in 

the last audio stage. They can handle plenty of 
volume without blasts or rattles, and therefore 

mean finer, clearer tone! 

Dry battery power Radiotron 
UX -120 $2 50 

Storage battery or A. C. power 
Radiotron UX -171 . $6.00 

Storage battery power Radio - 
tron UX -112 . . $6.50 

Storage battery or A.C. super- 
power Radiotron UX -210 

$9.00 

Quality 
is. a- r_--e5-e-ar c1'l.-S tor y 

J 

The high quality of performance you get with a genuine RCA Radio - 
trQn is due to incessant research. The Radiotron laboratories find 

ways to make better tubes -they find ways to improve manufacturing 
processes -and they keep a constant check on the uniformity of the 
manufactured Radiotron. It pays to look for the RCA mark. 

RADIO CORPORATION OF AMERICA 
New York Chicago San Francisco 

- 

RCAcIiad intro n 
MADE BY T'HE MAKERS OF THE RADIOLA1 

* Examined and approved by RADIO BROADCAST * 



A 1914 MODEL RADIO TELEPHONE TRANSMITTER 

An arc was used for many years to produce the continuous oscillations necessary 
to transmit the voice by radio. Up to the time the vacuum tube was used 
as a generator of energy for radio voice transmission, the arc was the only 
usable device and its use was extremely limited. The outfit illustrated was 
made by Marconi's Wireless Telegraph Company, Ltd., London, in 1914 
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the adio Patent Structure and 
What It Means 

There Are Twenty,four Hundred Radio Patents on Every Conceivable Subject-Who Owns the 
asic Patents and What They Are-Radio Patents Give NonaTeehninral Jurists Difficulty-Does 

Control of Basic Patents Mean Monopoly?--The Second of a Series of Articles on the Industry 

HE patent situation in radio is al- 
most unbelievably complicated. 
There are twenty -four hundred 
American patents in force in 

this field, and unnumbered applications are 
still pending in the Patent Office. Every- 
thing that the most ingenious inventors 
have been able to think of to date has been 
covered; and every new idea, however un- 
important it may seem at the moment, 
is at once made the basis of a new patent 
application, in the hope that some shift in 
the current of the radio art will make it 
more important tomorrow. 

Not only are basic elements in radio 
patented, but the various ways in which 
these basic elements may be combined are 
also patented. Physical objects, such as 
tubes, are patented; methods of using phys- 
ical objects, such as the various "circuits," 
are patented; the methods of making the 
physical objects, such as the ways of ex- 
hausting the air in a tube, are patented. 
Thus, materials, methods, ideas, 
combinations of ideas, combina- 
tions of methods -all are in- 
volved in a maze of conflicting 
patents, owned by different 
(often antagonistic) inventors 
and their licensees or vendees 
or heirs. On top of this com- 
plex condition rests a moun- 
tain of patent litigation -hun- 
dreds of lawsuits, by almost 
everybody against almost every- 
body else. 

Nobody in the radio field to- 
day can do anything and be sure 
that he is not violating somebody 
else's legal rights. Painstaking 

e,(al 

By FRENC I I STROTI-I]ER 

investigation is absolutely essential. Not 
even the Radio Corporation of America can 
be sure, though it is credited with owning 
anywhere from 5o per cent. to 90 per cent. 
of the useful radio patents. A patent does 
not protect against another patent, which 
the courts may later decide really covers a 
certain way of doing a certain thing. No 
patent is of any certain value until the 
courts have passed upon it. The Patent 
Office is a bureau of technically and le- 
gally trained men who search the records of 
the past and certify that, in their opinion, 
the new device offers either a new method or 
a new principle. The moment the owner 
of such a certificate, or patent, tries to 
make money by operating under it, he 
comes into the field of the rights of prop- 
erty, in other patents and no property 
right is finally settled, against an opposing 
claimant, until the courts have decided 
which claimant owns it. 

The future of radio, therefore, so far as 

patents affect it, is in the hands of the 
courts. 

Now nothing that is about to be said 
about the courts is intended as criticism. 
Nobody questions for a moment the fact 
that the hard -working Federal judges have 
any thought but justice in their minds. 
Nevertheless, Federal judges are human 
beings, fallible evenin their special field of 
law; and they are not to be blamed if they 
are even more likely to err in the field of 
complicjated electrical theory that embraces 
radio. 'Thus it has more than once hap- 
pened that these courts have finally 
awarded property rights in patents beyond 
appeal, when the general body of technical 
electrical experts did not believe these 
rights belonged to the successful litigant. 

/There is, therefore, a double uncertainty 
in the validity of many valuable radio pat- 
ents. There is first the uncertainty whether 
one way of doing a thing really involves a 
difference in electrical theory, from an- 

other way of doing the same 
thing. And there is the second 
uncertainty whether the Federal 
Courts will correctly measure 
the truth in these cases, where 
even the electrical experts are 
still in doubt. A judge, suffici- 
ently versed in the technique of 
radio to make an unquestionably 
fair decision would have to be 
twenty years a radio engineer 
and would therefore be biased 
anyhow. 

In either event, however, it 
should be borne in mind that 
what the courts say will settle 
the matter practically. As in. 

O ATTEMPT to untangle the complexities of the radio patent structure 
is a task almost impossible of successful accomplishment. Yet, to 

understand the development and the present situation in radio -particularly 
in the manufacture of broadcast receiving apparatus -one must have a pretty 
clear comprehension of who owns the important patents, how they are being 
used, and bow that use is apt to affect the buying and selling of radio ap- 
paratus. This second article by Mr. Strother -the first appeared in 
RADIO BROADCAST for October- contains no information not available to 
one who makes a careful study of facts open to all; it does, however, recite 
those facts simply and clearly. In addition, the conclusions which the 
author draws show whither radio is drifting. The third and concluding 
article of the series will appear in the December RADIO BROADCAST. 

-THE EDITOR. 
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the famous anecdote, "You may doubt, if 
you will, whether the church can damn you; 
but if the judge says hang, you hang." 
You may doubt, if you will, whether the 
Langmuir patent on extra -high vacuum in 
a tube is a true invention at all; but if the 
United States Circuit Court of Appeals 
ultimately says that it is, you will thereafter 
make or sell such a tube at your peril of jail 
for contempt of court. 

ALMOST EVERY PATENT HAS ITS DAY IN 

COURT 

`THAT example is only one of the hun- 
t dreds of possibilities involved in the 

scores of important patent cases now pend- 
ing in the Federal courts. Nearly every 
known method of accomplishing radio re- 
ception is patented by at least two rival 
claimants for the exclusive use of that 
method; and really every article of appara- 
tus is similarly involved in an undecided 
lawsuit. Most people suppose that the 
Armstrong regenerative principle is the 
most strongly intrenched invention in radio, 
yet De Forest has recently attacked it 
head -on in the Federal Courts. De Forest 
was once almost universally believed to 
have blanketed the tube situation with his 
patent of the three -element tube, yet to -day 
De Forest is in legal dfficulties in the 
manufacture or sale of tubes. A dozen 
manufacturers are making neutrodyne 
sets under the Hazeltine patents, yet 
Hazeltine is being sued by the Armstrong 
licensees on the theory that his neutro- 
dyne circuit involves regeneration, while, 
from exactly the opposite direction, he 
was sued by the Radio Corporation on 
the theory that his neutrodyne circuit did 
not involve regeneration and therefore in- 
fringes Rice and Hartley's neutralizing 
methods. This situation is brought about 
by the technical complexities in the con- 
struction and use of the radio- frequency 
amplifier. 

The most complicated patent situation of 
all surrounds the vacuum tube. There are 
256 unexpired patents in this field alone 
covering everything from the relation of the 
grid to the plate, on to such details as the 
use of thorium in the making of a tungsten 
filament, and the various methods of ex- 
hausting the air and gases from the bulb. 

It would be hopeless to attempt to review 
all the important radio patents and their 
tangles in an article like this. The most 
condensed available statement of them oc- 
cupies forty -two closely printed pages of 
the 1923 report of the Federal Trade Com- 
mission on the "Radio industry" -and 
that statement gives only one side of the 
story and nowhere near all the details. 

A SUMMARY OF THE "KEY" RADIO PATENTS 

FOR present purposes, we shall have to 
be content with a summary view of 

half a dozen patents that now seem to be 
"key" patents, controlling various types of 
receiving sets. 

The tube is "the heart of the set," and 
perhaps the biggest battles of the hour are 
raging around the tube. Dr. Irving Lang- 
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muir, of the General Electric Company, 
filed an application in the Patent Office 
thirteen years ago, to cover his claim that 
he invented the idea of using an exception- 
ally high vacuum to increase the efficiency 
and lengthen the life of the tube. H. D. 
Arnold, of the Western Electric Company, 
made a similar improvement, and these two 
conflicting applications have been involved 
in what the Patent Office calls "interfer- 
ences" ever since. Independent observers 
insist that the idea and the practice of high 
vacuum tubes are as old as the tube itself, 
and the Western Electric Company claims 
that it is not an "invention" at all -but, 

i.l. s. RAW O 
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Photograph by R. H. Marriott 

U. S. RADIO PATENTS 
-I his stack of patents includes those which have 
been issued between the years of 1871 and 1924. 
more than two thousand in all. The picture 
shows, a t the foot of the patents. one of De Forest's 
first "audions" beside a silver dollar piece. The 
"audion" has been the cause of some of the 
costly litigation in radio history. With so many 
patents, covering every branch of the subject, 
it is no wonder that decisions concerning patent 
rights are only arrived at after prolonged legal 
fray. The stack of patents illustrated is about 

two feet eight inches high 

as noted above, the Circuit Court of Ap- 
peals will settle the question some day, and 
its decision will be law. I t could easily 
put all but one tube manufacturer out of 
business. 

Another tube patent of vital importance 
is the Coolidge patent, claiming to cover 
the thoriated tungsten filament. Ordinary 
tungsten filament soon crystallizes under 
incandescent heat, and breaks. The ad- 
dition of thorium considerably lengthens 

NOVEMBER, 1926 

the life and increases the efficiency of the 
filament. The Coolidge patent covers a 

practical method of drawing thoriated 
tungsten wire, and claims to cover the use 
of such wire. The General Electric Com- 
pany, owner of the Coolidge patent, has a 

test case against De Forest pending in the 
District Federal Court in Delaware. Here, 
again, a court decision can put all but one 
manufacturer out of business. 

Passing from the tube to the circuit, we 
come first upon Armstrong's patent cover- 
ing regeneration. The courts have de- 
cided that this invention dominates the 
vacuum tube oscillator and the regenerative 
circuit. Armstrong licensed twenty con- 
cerns under this patent before selling it to 
the Westinghouse Electric Company. This 
patent is about the most securely adjudi- 
cated in the whole radio field, but, as 
remarked above, De Forest has recently 
attacked it. 

The various forms of grid leaks are cov- 
ered by patents issued to De Forest, and 
Langmuir. The last named is broad enough, 
if sustained by the courts, to control this 
feature absolutely. It is owned by the 
General Electric Company. . 

THE IMPORTANT NEUTRALIZATION PATENTS 

NEUTRALIZED circuits are covered 
by patents issued to Hazeltine, Rice, 

and Hartley. Fourteen licensees are manu- 
facturing sets under the Hazeltine patent. 
Rice is a General Electric inventor and 
Hartley an American Telephone & Tele- 
graph (closely associated with the Western 
Electric Company) inventor. A battle 
royal is waging here between Hazeltine, 
independent, and the Radio Corporation 
as licensee under all General Electric and 
Western Electric radio patents. The Radio 
Corporation sought to affirm the Rice and 
Hartley patents in a suit against the Twen- 
tieth Century Company in the Federal 
Court for the Eastern District of New 
York; while Hazeltine sought to affirm 
his patents in a suit against the Electrical 
Service Engineering Corporation in the 
Federal Court for the Southern District of 
New York. The first action by R. C. A. 
against the Twentieth Century Company 
was decided in favor of Hazletine. The 
action by Hazletine and his licensees against 
the Electric Service Engineering Corpora- 
tion was also won by Hazletine. Doubtless 
these cases will ultimately go to the Federal 
Circuit Court of Appeals. 

The Hazeltine patents are also involved 
in a suit against A. H. Grebe & Company. 
Here, again, it is possible that the final 
court decision could rule out of the field 
all but one patentee. 

There are two or three other patents of 
great present importance, but enough has 

been said above for our immediate purpose. 
First, it should be observed that the critical 
patents today are not the critical patents 
of a few years ago. With the rapid advance 
of the art, the control of a basic idea does 
not rest in the basic patent, but rests in the 
patent upon some more recent refinement of 
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the basic idea, or upon some new 
method of manufacturing the device, 
as in the case of the tube. It thus 
becomes legally impossible for De 
Forest to manufacture his own tube 
unless he has access to the Coolidge 
method of making the filament. Or 
it becomes impossible for Armstrong 
to make a satisfactory regenerative 
set unless he has access to devices 
patented by others for controlling the 
oscillations set up by his system. 

The second point to be observed 
is that, in this process of refinement, 
the advantage is all on the side of 
the big corporation as against the 
small independent company or as 
against the individual inventor. The 
reader may here need to be reminded 
of the systematic method by which 
invention is stimulated by the large 
manufacturing corporations whose 
business depends upon patents. The 
American Telephone & Telegraph 
Company, for example, spent nine 
million dollars last year upon scien- 
tific and technical research. The 
General Electric Company spends 
several millions yearly. These and 
similar companies hire inventors 
almost as they ' hire book -keepers, and 
pay them regular salaries. These men 
are employed to solve definite technical 
problems as they arise in the course of the 
company's business. Their work is 
watched and tabulated with more method 
and thoroughness than any casual inventor 
working by himself would be apt to use. 
Moreover, anything that was patentable 
would be attended to by the company's 
patent department, where patent lawyers 
constantly study the work of the research 
departments. It may be only a new way 

Highlights from this Article 

THE future of radio, so far as patents affect it, is in the hands l of the courts." 

"The most complicated patent situation of all surrounds the 
vacuum tube. There are 256 unexpired patents in this field alone, 
covering everything from the relation of the grid to the plate, on to 
such details as the use of thorium in the making of a tungsten 
filament, and the various methods of exhausting the air and gases 
from the bulb." 

"The critical radio patents of to-day are not the critical patents 
of a few years ago. With the rapid advance of the art, the control 
of a basic idea does not rest in the basic patent, but rests in the 
patent upon some more recent refinement of the basic idea, or upon 
some new method of manufacturing the device, as in the case of 
the tube." 

" I n the process of refinement, the advantage is all on the side of 
the big corporation as against the small independent company or 
as against the individual inventor." 

"If patents are the decisive element in the radio situation, the 
logic of events points to an eventual leadership of the field by the 
Radio Corporation, with only a possible one or two much smaller 
groups operating independently under fewer patents. Whether 
patents are necessarily the decisive element is another question, 
too broad for discussion here. It will be treated in the next 
article of this series." 

edip 

of sealing the glass of a vacuum tube into 
its socket, or something even less related to 
radio than that; but this patented refine- 
ment may eventually become the com- 
mercially decisive thing about radio, either 
because it may reduce the cost of produc- 
tion vitally or it may produce an article 
that especially appeals to the public taste. 

LITTLE HOPE FOR THE SMALL INVENTOR 

IT WILL be deduced, from the foregoing, 
that the small inventor is scarcely apt to 

have a controlling power in the present 
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radio situation. His invention is 
valuable only as it fits in with one, 
or perhaps a whole chain, of other 
inventions controlled by big corpora - 
tions. He can hardly hope to become 
an independent manufacturer of any- 
thing beyond subsidiary appliances. 
His market is the corporations al- 
ready holding numerous other pat- 
ents. The only exception to this 
general statement would be the in- 
ventor who should devise some 
method of reception so different in 
principle from anything now known 
that he would at once take rank with 
Hertz plus Marconi or De Forest. 
Such an invention would revolution- 
ize radio. Also, it should be added, 
it is extremely unlikely to appear. 

Equally to be deduced from what 
has been said about patent struc- 
tures, is the fact that even the large 
independent radio manufacturing 
companies are at a distinct disad- 
vantage as against the Radio Corpor- 
ation. Few of the independents have 
research staffs at all, and none has 
a staff comparable in size or facil- 
ities with those of the main con- 
stituent members of the Radio 

Corporation group, namely, General Elec- 
tric, American Telephone & Telegraph, 
Westinghouse, and Wireless Specialty Ap- 
paratus Company. As the development 
of the radio art is now chiefly in the refine- 
ment of design and of manufacture of de- 
vices already patented, the race for con- 
trol is a race to invent and patent these 
refinements. This statement would hold, 
even if Hazeltine were held by the courts 
not to infringe Rice and Hartley, for ex- 
ample, or even if De Forest were held not 
to infringe Armstrong. 

HERE IS SOME OF THE APPARATUS MARCONI PATENTED IN ENGLAND 
The various parts in this show case are lettered and identified as follows: (A) Transmitting Jigger, 19oo. (B, C, D, E, F, G,) Receiving Jiggers of 
the years 1898, 1899, 1899, 1899, 1900, 1901, various forms. (H) Antenna Tuning Inductance, 190o. (I, J) Aerial Tuning Condensers, 1898. (K) 
Magnetic Detector, moving magnet, 1902. (L) Magnetic Detector, moving core, 1902. (M) Mercury Iron Detector used for transatlantic reception 

in Newfoundland. 1go1 
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A MARCONI MERCURY AND IRON DETECTOR 

Unless, again, that revolutionary new 
principle of radio reception is discovered. 
But such a discovery has never been made 
in any other developing art, so far as the 
writer can recall. All kinds of steam en- 
gines have been devised since Watt first 
put steam to work, but they all operate on 
the principle of the expansion of steam. 
Numerous kinds of internal combustion 
engines have been devised, but the principle 
of the expansion of gases is still the key. 
An art tends to build up from the founda- 
tion of the first discovery, and radio has 
followed the historical precedent of other 
inventions. It probably will continue to 
do so. 

Finally, it will be observed that the so- 
called basic patents in radio soon cease 
to be the controlling factor in the patent 
structure. Fleming and De Forest are 
both still living, and their work in tubes 
made possible everything we mean by the 
word "radio." The basic De Forest and 
Fleming patents have expired and yet 
neither can unrestrictedly manufacture a 

tube commercially to -day. Two hundred 
and more patents upon mere details of de- 
sign and manufacture have taken all com- 
mercial value out of their fundamental ideas. 

This sapping effect of the smaller patents 
is at once an aid and an obstacle to monop- 
oly. It tends to monopoly because it gives 
the advantage to the big corporation with a 
scientific and legal staff. I t tends, on the 
other hand, to prolong the battle in the 
Patent Office and the battle in the courts, 
which must be fought to a finish before 
property rights are finally established. If 
smaller companies can set up enough inter- 
ferences in the Patent Office, they can fre- 
quently delay the issue of an opposing pat- 
ent for a long time; and if the contestants 
are equally matched, as the General Elec- 
tric Company and the Western Electric 
Company, in the Langmuir -Arnold "high 
vacuum" question, the struggle may be 
prolonged for half a generation. The bat- 
tle in the courts is likely to be shorter, 
though two years is about the minimum 
for a decision in a district court, and five 
years.is not unusual for the whole course of 
a case carried on through appeal. 

Even at the risk of covering familiar 
ground, it may be well to locate briefly the 
control of those patents that at the mo- 
ment seem to be the most important. The 

General Electric 
Company owns the 
patents by Coolidge 
and Langmuir on 
tubes, by Langmuir 
on the grid leak, and 
by Rice on neutraliza- 
tion. The American 
Telephone & Tele- 
graph Company (in- 
cluding Western Elec- 
tric) owns the pat- 
ents by Arnold on 
tubes, Hartley on 
neutralization, a n d 
Lowenstein on the C 
battery. The West- 

inghouse Electric & Manufacturing Com- 
pany owns the patents by Armstrong on 
regeneration and by Fessenden on the 
heterodyne principle. The Hammond pat- 
ents on inventions involved in super-hetero- 
dyne sets are licensed exclusively to the 
R. C. A. and the A. T. & T. Company, 
but Hammond reserved certain rights in 
military and naval fields as well as the right 
to license the United States Government. 

The Radio Corporation has exclusive li- 
censes under the Telephone Company,West- 
inghouse, and General Electric patents 
to sell and use apparatus in certain fields of 
use, among which is broadcast reception. 
The apparatus sold by the R. C. A. is made 
by Westinghouse and General Electric and 
some by the Wireless Specialty Apparatus 
Company. 
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Of essential radio patents at the moment, 
only two are held outside the Radio Cor- 
poration. These are Hazeltine's patents 
on neutralization and Latour's on the com- 
mon B battery also held in this country by 
Hazeltine. The R. C. A., however, holds 
a non -exclusive license under the Latour 
patents. Perhaps a third might be reck- 
oned in the Schloemilch and Van Bronck 
(German) patent on the reflex circuit, seized 
by the Government as alien property during 
the war and now free to the general public. 

From all that has been said above, it 
seems reasonable to conclude that within 
five years all the essential patents in radio 
will have been adjudicated in the courts. 
Under the law of averages, probably five 
out of six of them will be vested by court 
order in the Radio Corporation. And as 

time goes on, the probabilities are that the 
unrivalled research facilities of the Radio 
Corporation's constituent companies will 
place that group in an unapproachable posi- 
tion so far as technical, patented refinements 
of the essential devices are concerned. 

If, then, patents are the decisive element 
in the radio situation, the logic of events 
points to an eventual leadership of the field 
by the Radio Corporation, with only a 
possible one or two much smaller groups 
operating independently under fewer pat- 
ents. Whether patents are necessarily the 
decisive element is another question, too 
broad for discussion here. It will be 
treated in the next, and concluding article 
of this series. 

AN EARLY EXPERIMENTAL TUNED CIRCUIT 
Much of the commonly used apparatus of to-day depends in 
operation on the principles discovered by scientists of many 
years ago who worked with such crude apparatus as that depicted above. In 
fact. some people are inclined to believe that many of the comparatively recently 
granted patents were really covered in all of their essentials by the patents of 

earlier inventors whose ideas have been somewhat duplicated 



[HE MARCH OF RADIO 
News and Interpretation of Current radio Events 

Critical Hours for the Broadcasting Industry 

ROADCASTING now enters the 
most critical season of its brief 
history. It has muddled through 
many a minor crisis successfully 

in the past and, undoubtedly, it will be 
rescued from its present predicament, the 
outcome of legislative neglect of the last 
Congress, without any serious mishap. 

During the summer, the reception of 
programs from local stations has not been 
seriously affected by the offences of wave- 
length excursionists. The coming of the 
fall season marks a new phase of the situa- 
tion. If long distance reception is a factor 
of any importance in the popularity of 
radio, the industry is faced by a problem 
of fairly serious proportions. 

At our listening post in one of the ideal 
receiving locations of the East, we have 
been able to gain some preview of the kind 
of receiving conditions which we will face 
during the early fall season. We have 
been accustomed for some time to hetero- 
dyning of carrier waves at the high 
frequency end of the broadcast band, 
but it was of no particular importance so 
long as the other two thirds of the 

The photograph forming the heading this month shows C. 
Francis Jenkins who has developed a method of transmitting 
weather maps to ships at sea, at his transmitter. Signals are 
being sent on a wave of 825o meters from NAA to several 

naval ships as an experiment 

band was practically free from that dis- 
turbance. 

As a result of the procession of self -seek- 
ing broadcasters from their proper place in 
the insignificant end of the band to the 
heretofore orderly low frequency end, 
heterodyning has now been distributed 
over the entire wavelength scale. Al- 
though still impeded by summer atmos- 
pherics and weak signals from stations 
more than one thousand miles distant, we 
found, in a single evening, no less than nine- 
teen points on the dial where heterodyning 
exists, between i 50o and 500 kilocycles. 
We may expect a substantial increase of 
this number as receiving conditions im- 
prove. Wavelength jumpers have used 
some care to avoid interfering with nearby 
stations, but they have not, in most in- 
stances, been able to avoid heterodyning 
or blanketing distant stations. Fortu- 
nately, the enjoyment of local programs is 
practically unaffected. On the other hand, 
many favorite long distance stations in all 
parts of the country are obscured by annoy- 
ing whistles. 

The radio industry at this season of the 
year makes its annual bid for public favor. 
Its engineers have, this year, brought for- 
ward products of a quality, from the stand- 
point of selectivity, tone quality, and 

simplicity of control, representing great 
forward strides. These constructive de- 
velopments are deserving of liberal public 
support. But, for an industry which 
boasts of its powers of capable self- govern- 
ment, it has played a lamentably weak 
hand in dealing with the obstreperous 
broadcaster. We observe, for instance, a 
statement issued by the Radio Manufac- 
turers' Association, ridiculing, on the 
grounds that all is well with radio, a most 
constructive editorial in Collier's Weekly, 
urging sensible federal legislation and a 
"Judge Landis" to rule over broadcasting. 
The R. M. A.'s comment, in its bulletin, is 
headed "No Cause for Alarm over Broad- 
casting" and its argument is based upon 
the philosophy of the proverbial ostrich. 

With such an attitude, we cannot hope 
for much constructive assistance from the 
quarter which should be most aggressive 
in remedying the situation. At a meet- 
ing in New York on September 15, a 
"Radio Coordinating Committee" was 
formed with power to enforce the provi- 
sions of a resolution to self -regulate broad- 
casting until legislation shall be passed. 
The group represented The National As- 
sociation of Broadcasters, The American 
Radio Relay League, The R. M. A., The 
Federated Radio Trade Association, The 
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American Newspaper Publishers 
Association, and The National 
Electrical Manufacturers Asso- 
ciation. It is not certain that 
this impressive group actually 
will do anything constructive. 

High quality local reception is 
still the paramount factor in 
broadcasting and this is not 
seriously threatened by the pres- 
ent situation. But we would 
lament, with a large percentage 
of radio's most enthusiastic and 
valued following, the permanent 
impairment of long distance re- 
ception by continued operation 
of an excessive number of broad- 
casting stations. 

We have, in these columns, 
outlined, at some length, the sa- 
lient features which we believe 
forthcoming legislation should 
embody. Included in those recommenda- 
tions was a suggestion that length of con- 
tinued service of a station on its assigned 
frequencyshould be a paramount considera- 
tion in the granting of a license under the 
new law. This sound principle should be 
established because it would automatic- 
ally exclude from the broadcast tangle all 
those stations which took it upon them- 
selves to select their own channels without 
regard to the good of broadcasting as a 
whole. These stations, by abandoning 
their assigned frequencies when the De- 
partment of Commerce's regulatory power 
was disrupted, also surrendered all priority 
rights to their original frequencies. More 
conservative and considerate broadcasters 
decided to hold to their regular frequencies, 
however undesirable, rather than confuse 
the situation. Their commendable policy 
deserves reward at the expense of more 
selfish broadcasters. Newly licensed sta- 
tions do not present a serious problem be- 
cause they have no priority rights to the 
frequencies which they have adopted. 

No official information is available as 
to the changes in frequency which have 
been made during the last two months. 
From the best sources which we could con- 
sult, we have compiled a list of such 
changes. lt is as accurate and complete 
as we can make it, but here and there, we 
have found stations which have not carried 
out announced shifts in frequency. Others 
have tried shifting for an evening or two, 
seen the light of reason and had the good 
sense to return to their proper channels. 
Perhaps one or two such stations are in- 
cluded in the list which follows: 

AN ENGLISH SHORT -WAVE RECEIVER 
This outfit is made by Marconi's Wireless Telegraph Company, Ltd.. 
London and is designed to receive continuous wave signals from 19,990 
to 2998 kc. (15 to 100 meters). Note the openness of construction, a 

feature of short -wave outfits everywhere 

CALL 
LETTERS 

CITY ASSIGNED 
FREQUENCY 

METERS KILO- 
CYCLES 

ADOPTED 
WAVE - 
LENGTH 
METERS 

W IinR Rossvillc, N. Y. 272.6 1100 416.4 
WIMP New York, N. Y. 239.9 1250 431.0 
W BNY New York, N. Y. 212.6 1410 302.8 
WMSG New York, N. Y. 212.6 1410 302.8 
WODA Paterson, N. J. 223.7 1340 390.9 
WJAR Providence, R. I. 303.9 980 485.0 
WEAN Providence, R. I. 270.1 1110 367.0 
W TAG Worcester, Mass. 280.2 1070 .130.1 
WKBE Webster, Mass. 230.6 1300 270.1 
WIBx Utica, N. Y. 205.4 1460 234.2 
W KBB Joliet. III. 214.2 1400 282.8 
WCMA Culver, Md. 222.1 1350 258.5 
WCKW Chicago, III. 239.9 1250 416.4 
WSBC Chicago, Ill, 209.7 1430 288.3 

CALL 
LETTERS 

CITY ASSIGNED 
FREQUENCY 

METERS KILO- 
CYCLES 

ADOPTED 
WAVE - 
LENGTH 
METERS 

WAMD Minneapolis. Minn. 243.8 1230 296.9 
WEW St. Louis, Mo. 247.8 1210 360.0 
WQAM Miami, Fla. 263.0 1140 285.5 
KTNT Muscatine, la. 256.3 1170 333.1 
KFNF Shenandoah, Ia. 263.0 1140 461.3 
KFDY Brookins, So. Dak. I 272.6 1100 303.9 
KFDD Boise, Idaho. 277.6 1080 275.1 
KFBU Laramie. Wyo. 277.1 1110 374.8 
KGY Lacey, Wash. 245.8 1120 277.6 
KOWW Walla Walla, Wash. 256.3 1170 285.0 
KQW San Jose, Calif. 230.6 1300 333.1 

A particularly annoying offense which 
a number of stations have committed is'to 
adopt frequencies midway between two of 
the existing ten -kilocycle channels so that 
they effectively interfere with two or more 
stations rather than just one. 

There has been some noise made about 
a listeners' boycott of the stations which 
have jumped their wavelengths. Since so 
many stations already broadcast without 
audiences and, seemingly, don't know the 
difference, this is obviously an ineffective 
weapon. Broadcast listeners will continue 
to tune their receiving sets to stations 
transmitting the programs suited to their 
individual tastes. 

- Changes in the Regulation of 
British Broadcasting 

THE British Broadcasting Company 
will, next year, be replaced by the 
British Government Broadcasting 

Commission. Suggestions have been made 
for a system of inter- Empire broadcasting 
with the Daventry station in England as 
its starting point. The first relay station is 

projected for Moncton, New Brunswick, 
a distance of 2440 miles. From this 
point, the programs will be distributed via 
land lines to Canadian broadcasting sta- 
tions throughout the Dominion. From 
Vancouver, a distance of 2300 miles of wire 
line, the programs would again take the 
ether route to Australia, a distance of 
5000 miles. This offers the greatest dis- 
tance barrier but, by the use of high power 
and high frequencies, it is feasible, at least 
during favorable seasons. 

An alternative route would be through a 
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relay station at the Fanning 
Islands, 3885 miles from Van- 
couver and 3710 miles from 
Sidney, Australia. Sidney would 
be the distributing center for 
the Australian continent. At 
Perth, a radio link would be 
established with New Zealand 
and Ceylon and, from the latter 
point, to Cape Town and India. 
The jump from Cape Town to 
Malta would complete the 
system, involving a total of 
eight radio relays. 

Stupendous as the plan is in 
its conception, its estimated cost 
is only three million dollars. 
Owing to time differences, it 
would be of practical value only 
on special occasions of tremend- 
ous importance, once the novelty 
of inter- Empire programs had 

worn off. As a feat of radio technique, 
it would be a wonderful demonstration 
of radio's possibilities. As for its sociolo- 
gical and political aspects, in uniting the 
Empire, the plan represents an entirely 
new development in the application of 
radio communication. 

Can a Law Prevent News From 
Being Heard by Radio? 

A 
T THE Press Association Conference, 

recently held at Geneva, under the 
auspices of the League of Nations, 

a resolution was adopted, asking the Lea- 
gue to induce governments to regulate 
radio receiving stations. Special emphasis 
was placed upon the importance of for- 
bidding the listening public to pick up 
telegrams or messages of press or economic 
service, directed to paid subscribers and 
providing further that, if such communica- 
tions are received by mistake, they must 
not be reproduced in writing, communicated 
to a third person nor used for commercial 
purposes. The use for commercial pur- 
poses of news issued by broadcasting sta- 
tions is to be prohibited. 

In other words, broadcast listeners are 
asked not to listen to news intended for sub- 
scribers to news services and, should they 
violate this request, they are asked not to 
communicate such news to others or use it 
in any way -a rather absurd proposition at 
best. l t is perfectly feasible to send 
private dispatches in code or by secrecy 
systems which require special knowledge 
and equipment for interpretation. The 
use of intercepted private news dispatches 
can readily be made illegal, but listening 
to them cannel be stopped by merely writ- 
ing a law to that effect. 

General J. G. Harbord, President of the 
Radio Corporation of America, called the 
attention of the conference to the efforts 
of his company to lower the press rates 
between Japan and the United States 
from twenty -seven to ten cents a word. 
The Japanese Government has refused 
to sanction this proposal which would do 
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much to foster better relations between 
the two countries. 

Unfortunate Radio Publicity in 
the Press 

THE press is frequently the victim of 
publicity exaggerations propagated 
by zealous radio enthusiasts. News- 

paper city editors cannot be expected to be 
radio engineers. Stories frequently ap- 
pear in the news sections which a competent 
radio editor would delegate to the waste 
basket. We noted, some weeks ago, a 
front page story in the New York Times, 
urging all broadcast listeners to listen -in 
carefully for the effect of meteors on radio 
reception. August is the big month for 
meteors and scientists have, for the last two 
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At about the same time, a zealous 
correspondent in Cumberland, Maryland, 
reported to his newspaper that a local 
amateur established communication with 
the Bowdoin, MacMillan's ship in the 
Arctic, a feat which has been duplicated 
nightly by many an amateur in all parts of 
the United States. 

The business of editing radio news re- 
quires the assistance of specialists. This 
is particularly obvious when some of the 
radio items are clipped from small news- 
papers which do not have radio editors. 
Frequently they fall for the rawest kind of 
publicity and free advertising statements, 
not having the necessary technical quali- 
fications for the selection of items which 
might enlighten their readers on radio 
subjects. To counteract this situation, 

a number of special radio syn- 
dicate services are available to 
smaller newspapers at low cost, 
the use of which would be a 
decided improvement over 
some of the radio items now 
appearing. 

Radio Strides in 
Australia 

RAPID strides are being 
made in Australia in 
extending the broad- 

casting service of that country. 
A new, high power station, with 
call letters 2 BL, has recently be- 
gun operations in Sidney, using 
a normal power of five kilo- 

which has stimulated the radio business 
tremendously. KFI, and KGO of our 
Pacific Coast are frequently heard on the 
eastern side of Australia. There are still 
some wavelength difficulties to be ad- 
justed, for some stations, such as 2 FC and 
6 wF, are on wavelengths far out of the 
beaten track -over I loo meters (272.6 kc.). 

Should News be Broadcast? 
MEWS gathering agencies, including 

the Associated Press and the United 
Press, have been asked by the Publishers' 
Association of New York City to refrain 
from broadcasting any but news of trans- 
cendent importance, such as the illness of a 
president or the results of an election. 

Newspapers which support the various 
news services are entitled to this protec- 
tion. News is a highly perishable product 
which loses its value by dissemination. 
Broadcasting has demonstrated that it is, 
in no sense, a competitor of newspapers, 
because it is not adapted to the distribu- 
tion of anything but the most abbreviated 
kind of news summary. It would require 
some thirty -six hours to broadcast the 
contents of a sixteen -page newspaper. 

Interesting Naval Radio Tests 
THE airship Los Angeles has been 

engaged for a period of weeks in 
checking the calibration of naval 

radio compasses along the coast between 
Boston and Norfolk, Virginia. An airship 
is much better adapted to doing this work 

decades, made observations as to their 
effect on radio reception. Broadcast lis- 
teners were exhorted to listen -in and re- 
port any unusual phenomena in reception 
to Mr. Hugo Gernsback, editor of Radio 
News. The story may have also appeared 
elsewhere. If the effect of meteors is so 
obvious as to be easily detected by the 
average radio listener, it would certainly 
cast a reflection upon the scientists who have 
been engaged for twenty years or more 
in the investigation of radio phenomena. 

STATION WPSC, PENNSYLVANIA STATE COLLEGE 
The illustration at the left shows the antenna lead -ins from an antenna supported 
from three towers. The buildings of the engineering college are shown in the illus- 
tration directly above. The two buildings in the foreground are devoted to the Elec- 

trical Engineering department 

watts and a maximum of ten. In coöpera- 
tion with 2 FC, also located in Sydney, it 
maintains continuous service from 7 A.M. to 
midnight. 4 QG, at Brisbane, 3 Lo, Mel- 
bourne, 5 CL, Adelaide, and 6 WF at Perth 
constitute the balance of the broadcasting 
stations. These are soon to be supple- 
mented by 3 AR at Melbourne and 7 cm at 
Hobart, Tasmania. Thus the Australian 
continent has thorough radio coverage 

because of its steadier and slower motion as 
compared with airplanes. During such 
tests, the airship flies in a circular course 
of fifteen miles radius about the compass 
under test. The transmitter on the air- 
ship is operated continuously and an 
observer at the compass station records the 
exact time and radio bearing. At the 
same time, a second observer with magnetic 
compass and telescope, records its direç- 
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tion from the compass at regular intervals. 
By checking the visual and radio observa- 
tions, the directional errors of the radio 
compass are recorded for future reference. 

Utilizing the picture transmission ap- 
paratus developed by C. Francis Jenkins, 
the naval radio station NAA at Arlington, 
Virginia, is transmitting weather charts 
for the use of ships at sea. Two naval 
vessels have been fitted with the necessary 
receiving equipment for reproducing the 
charts. This is the beginning of what will 
ultimately be an invaluable radio aid to 
navigation on the sea and in the air. 

"Cross Talk" in British Telephone 
Circuits 

IT MUST give British radio listeners 
considerable distress or amusement to 
hear their private telephone con- 

versations broadcast as a result of cross 
talk into circuits furnished the radio sta- 
tions of the British Broadcasting Company. 
Judging from newspaper items, this has 
occurred on a number of occasions. 

Cross talk requires most elaborate pre- 
cautions to avoid, but the radiation of 
cross talk by a broadcasting system is 
nothing less than mere carelessness in 
operation. By constantly monitoring the 
program of each radio station, broadcast- 
ing of cross talk can be prevented by shut- 
ting down the radio transmitter until the 
line is cleared or shifting to another line. 

When chain broadcasting was first under- 
taken in the United States, involving lines 
many times longer than those used in 
England, cross talk difficulties were en- 
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countered but they were avoided by setting 
up two parallel telephone circuits, offering 
an alternative path, should one become 
noisy, without more than an instant's in- 
terruption of the program. As routine 
tests became perfected and the reliability 
of telephone circuits established by long 
practice, the necessity for alternate cir- 
cuits for ordinary interchange of programs 
has disappeared. 

Praiseworthy Work by the Victoria 
B. C. Radio Club 

THE Radio Club of Victoria, British 
Columbia, we learn from W. J. M. 
Griffin of that city, has tackled the 

problem of power line radiation in a most 
commendable manner. Mercury arc trans- 
formers are used to step down the high 
voltage used in distribution and these, in 
some districts, cause destructive inter- 
ference to radio programs. Loyal members 
of the radio club personally expended some 
four hundred dollars to equip the trans - 
formers with choke coils so as to rid the 
populace of this pest to radio reception. 
When radio listeners actually reach into 
their pockets to alleviate conditions of radi- 
ation, they are aided by the coöperation 
of the power companies and rewarded by 
a considerable improvement in reception. 

More About Toll Broadcasting 
WE HAVE received many letters 

commenting favorably on the 
article by Austin C. Lescarboura, 

"What Does it Cost to Broadcast ?" in this 

THE FIRST DEMONSTRATION OF WIRED RADIO 
A scene in the office of the Chief Signal Officer of the Army when Major General George O. Squier 
was Chief Signal Officer. Major General Squier has many patents on systems for "wired radio" 
or "broadcasting" over electric light lines. This photograph was taken on March 24, 1922. In the 
photograph, left to right: Samuel Isler, assistant radio engineer, Signal Corps; C. E. Bohner, 
assistant electrical engineer, Signal Corps; R. D. Duncan, Jr., radio engineer, Signal Corps; Louis 
Cohen, consulting radio engineer; Lieutenant Colonel C. A. Sloane, Signal Corps, U. S Army; 
Donald Wilhelm; Major General George O. Squier, Chief Signal Officer of the Army; Sergeant E. D. 

Latta, Signal Corps; Lieutenant Colonel F. J. Griffin, Signal Corps 
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magazine for September, 1926. Every 
care for accuracy was observed in the prep- 
aration and editing of the story, but 
several inaccurate statements crept in. 
We have been asked to call attention to 
several statements which may appear mis- 
leading. John Shepard 3rd, of the Shepard 
Stores of Boston and Providence, writes 
to say that the two broadcasting stations 
operated by his company, WNAC at Boston, 
and WEAN, Providence, have been con- 
nected by wire lines for nearly three years. 
The connection is not occasional as might 
have been gathered from the phraseology 
of the article. 

In referring to another Connecticut 
station, wT1c of Hartford was represented 
as a commercial station in the sense that 
broadcasting for hire was a practise. In 
the map of the present WEAF "chain" 
appearing on page 368 of RADIO BROAD- 
CAST for September, yam was shown as 
one of the links, and the caption conveyed 
the impression that WTIC accepted pay- 
ment for commercial programs. Mr. W. 
G. Cowles, vice -president in charge of 
broadcasting, of the Travelers Insurance 
Company informs us that his station has 
never received a penny of income from any 
source. The programs from WEAF, heard 
through WTIC are the so- called "sustaining 
programs" such as the Goldman Band 
concerts, the grand opera hour, and na- 
tional events of various kinds for which 
WEAF iS paid by WTIC. 

The Month In Radio 
.,., AMI.111MMIIMMIln=1.11, 

L 
T. E. H. KINCAID, navigator of the 
Navy transport Kilery, succeeded in 
plotting the course of a \Vest Indian 

hurricane by observing, with his radio compass, 
the direction in which the heaviest static was 
heard. This ingenious observation suggests a 
new service for the radio compass which may be 
of value in our meteorological service. 

THE Bureau of Standards is conducting ex- 
periments at College Park, Maryland, with 

improved radio beacon systems for the guidance 
of aircraft. Radio compasses and beacons are 
used for this purpose on most of the European 
commercial routes. 

'F' HE intensity of radio signals is affected by 
I temperature conditions, according to con- 

clusions reached by Dr. L. W. Austin and Miss 
Wymore of the Bureau of Standards. In order 
to eliminate as far as possible the influence of 
meteorological phenomena, stations between 
125 and 190 miles distant were chosen for the 
experiments. A greater distance would be 
subject to the influence of other conditions 
which would complicate the analysis, while a 
shorter distance, on the other hand, woud not 
show the influence of weather changes to a 
sufficient degree to make for reliable observa- 
tion. A study of extensive data reveals that, 
when the temperature rises along the signal path, 
there is a tendency for the signal strength to fall 
and, conversely, a falling temperature produces 
a stronger signal. I t should be recognized, 
however, that this is only one of the many in- 
fluences which determine signal strength. 
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From an article by the Scotch comedian in 
the Radio Times, London: 

"Let us (the concert and radio program 
managers) work smoothly together. The im- 
portance of maintaining British prestige 
demands it, because, in the days to come, if 
broadcasting maintains its present rate of 
development, other nations will judge us by 
what they hear as well as by what they see. 
We must, therefore, take care that what is sent 
out from our broadcast stations is the very 
best we have to offer. I think the time has al- 
ready arrived when we should be making plans 
with this end in view. The time is coining 
when Paris, Rome, New York, and other parts 
of the world will regularly listen to the radio 
programs of London and Daventry. When 
that time comes, the London station should 
have the finest orchestra in the British Isles, 
no matter what the cost. 

"Time will prove the accuracy of my vision. 
Henceforth, British prestige among the nations 
will depend largely on how we develop our 
radio. Let us now make certain that the foun- 
dation shall be built on harmony among our- 
selves." 
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IN 
THE second issue of the Lightning Jerker, 

a new publication devoted to the interests 
of the commercial radio operator, an article 
describes the activities of the Chicago Federa- 
tion of Labor in attempting to unionize the 
technical personnel of broadcasting stations in 
that city. Considering the fact that engineers 
and technical men are of an order of skill which 
does not lend itself readily to standardization of 
laboring conditions and wage scales, it is un- 
likely that the result will be successful. It 
would be unfortunate to force commercial opera- 
tors on ships to obey the dictates of labor union- 
ism because the temptation to use their essential 
service as a strike weapon would not long be 
resisted. It is against the law for an ocean- 
going ship with a personnel of more than fifty 
to sail without its proper quota of radio opera- 
tors. By calling out a few hundred radio men, 
a complete tie -up of shipping could be effected. 
A radio operators' union would soon find itself 
concerned in the bickerings of every class of 
marine worker, to the discredit of the former 
and for the benefit of the latter. That enviable 
prestige for loyalty and self -sacrifice, which 
heroic radio operators have built up for the 

profession, would eventually be clouded, were it 
to become an accessory to union labor embroil - 
ments. 

ABOUT too broadcasting stations are cooper- 
ating with the Department of Agriculture's 

radio service, according to an announcement by 
Sam Pickard, its head. The dissemination of 
farm information by radio has frequently re- 
sulted in great profit to farmers. It is interest- 
ing to note that several questionnaires on what 
the farmer most prefers in radio programs place 
musical entertainment first and information 
pertaining to his trade second or third. Shop 
talk is just as tiresome to the farmer as it is to 
any other kind of worker. By selecting suitable 
hours for broadcasting farm information, how- 
ever, so that it does not interfere with enter- 
tainment programs, an interested and apprecia- 
tive audience is assured. 

FROM time to time, rumors reach us that 
various class organizations, such as the 

American Federation of Labor and the Ku Klux 
Klan, are considering the erection of broad- 
casting stations in order to address their mem- 
bers by radio and to disseminate their propa- 
ganda. Sooner or later we will recognize that 
the ether is a universal medium which should be 
used primarily for broadcasting to the whole 
public and not for the special interests of any 
particular group. 

y1n1111^mn11111'u11111111fn'r*nfn4RJ111'.mn.npl.!A1mm 1mn1nT0nlm1'.nn1'101mou1rnJp11M1rrnAn1n1n1111.t1'111A1111111A1 Ill, 

1 
á 

P.11111111111111111111111.mm11uminloluumlwwnuwln..amu..u111...1w..nl.lmn...m11.1.1u.1.1...ncn..ln1 

Interesting Things 
Said Interestingly 

DAVID SARNOFF (New York; Vice - 
president, general manager, Radio Corpor- 

ation of America): "The development of radio 
sets which dispense with batteries and use house 
lighting current, together with the fact that radio 
keeps people at home, is resulting in larger con- 
sumption of electricity. 

"The types of broadcast receivers which now 
operate completely from the lighting circuit re- 
quire up to 200 watts for their operation. The 
numerous power accessories on the market re- 
quire from seven to fifty watts. It is reasonable 
to assume that within the next three to five 
years, by far the larger percentage of broadcast 
receivers will draw their local source of energy 
from the lighting socket. I t is estimated that 
the average of such receivers will consume 
energy at the rate of eight kilowatt hours per 
month." 

EH. ANDERSON (New York; director, the 
New York Public Library): "It is some- 

times asserted that the movies, the radio, the 
automobile, and other diversions, have lessened 
the reading habit. 

"The exact opposite is the truth; the desire for 
books is constantly increasing in New York. 
There are many libraries other than the public 
libraries and many sources of book supply beside 
the libraries in this city. There is a very large 
use of books within the buildings of the public 
libraries, that is to say, a reference use. Over 
and above all this, the public libraries of Greater 
New York lent for home use last year 16,781,679 
books. The New York Public Library lent 
9,018,339; the Brooklyh Public Library, 
5,786,774, and the Queens Borough Public Li- 
brary, 1,976,566 books. This does not wholly 
represent the demand for books; it merely in- 
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In a statement he made after listening to the 
broadcasting of speeches of the Assembly 

of the League of Nations: 

"I doubt if any discovery of our time is 
more marvelous in its effects, or is destined to 
have more influence on the human mind than 
wireless. The broadcasting of Geneva has 
brought this mighty assembly of the world 
States into the homes of thousands of our peo- 
ple and of millions like them in other parts 
of the world. It could not have meant so 
much to them as it did to me because I have 
been there. and, consequently, my ears 
awakened a responsive vision. But to be 
behind a curtain and to hear, even if seeing be 
forbidden, the business of such a 'gathering 
must enliven interest and quicken intelligence. 
The League of Nations must be more real to 
every listener after that morning than ever it 
was before. 

"How appropriate it bas been that a land- 
mark has been set in this marvelous develop- 
ment in human contact by the broadcasting of 
speeches delivered at an Assembly of the 
League of Nations. I see in it not only a 
promotion of peace and enlightenment, but a 
vast extension of the rare opportunities which 
the mass of mankind have of judging the qual- 
ities ana' the capacities of those set to rule 
over them. 

"Something like a new sense has been added 
to the citizens of the world." 
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dicates how far the public libraries were able to 
satisfy the demand." 

ARTHUR BURROWS (Geneva; manager 
of the International Radiophone Bureau 

writing in Popular Wireless, London): 
"Broadcasting is actually changing the out- 

look in the lives of many persons. Its value 
to the blind is already so freely recognized that 
the German Government has not hesitated to 
pay for 2000 sets of receiving apparatus for the 
afflicted within its frontiers, and the recent 
British Governmental Committee has recom- 
mended exemption from license fees for the sight- 
less living in the British Isles. I hope that this 
proposal may be carried a stage further and that 
all blind persons in Britain without the necessary 
means will sooner or later be given a suitable 
receiving set." 



Looking ack Over 
Thirty Years of Radio 

How the Vision of a Great Scientist Has 
Acted to Perfect Radio Communication 
and to Develop the Art Through Times 
of Change and Progress-The Swing 
from Long Waves and High Power to 
the Short-Wave, Medium-Power 66Beam" 

it- t...-_. 

NOT since the July, 1925, RADIO BROADCAST 
have we been privileged to present an article 

by Senatore Marconi. In the issue referred to, 
the article, " Will Beam Stations Revolutionize 
Radio?" described in the great scientist's own 
words his experiments with beam transmission, and 
his feeling of the future of radio transmission along 
these lines. In the present article, which is in 
part an address delivered by Senatore Marconi in 
Bologna, Italy, at the commemoration exercises of 
the thirtieth anniversary of his first patent in wire- 
less telegraphy, Mr. Marconi describes how wire- 
less has progressed since the earliest days and tells 
more about his own part in the recent development 
of beam transmission. He pays, it will be noted, 
graceful tribute to other investigators in this field, 
to whom much is owing. -THE EDITOR. 
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SI NCE February, 1896, the date of my 
departure from Bologna after the 
first experiments in wireless tele- 
graphy I carried out at the Villa di 

Pontecchio, my life has been spent far from 
that city. My absence has been caused by 
the force of events, which has been greater 
than that of my will. 

Radio telegraphy, which appeared to me 
destined to connect the thought of all the 
peoples of the world, required for its de- 
velopment a very great space, and I chose 
for my first laboratory, the Atlantic 
Ocean. 

From my youth, I would almost say 

d-: u 
AT THE BRIDGWATER,- ENGLAND, "SISTEMA A FASCIO" STATION 
"Sistema a Fascio," as some are well aware, being the Italian for "Beam System." The 
five masts to the left are for reception from Canada, while the five to the right are for 

receiving signals from South Africa 

By GUGLIELMO MARCONI 
from my boyhood, the experimental dis- 
covery of electric waves made by Hertz, 
in confirmation of the mathematical hy- 
pothesis of Maxwell regarding the elec- 
tromagnetic theory of light, and the bril- 
liant pursuit of such researches made by 
our great Bolognese physicist, Augusto 
Righi (to whose memory I always bow with 
devout admiration) had fascinated my 
mind, and I soon had the idea, I might al- 
most say the intuition, that these waves 
might in a not distant future furnish man- 
kind with a new and powerful means of 
communication which could be utilized not 
only across continents and seas, but also 
on ships with a vast diminution of the 
dangers of navigation and with the aboli- 
tion of the isolation of anyone crossing the 
sea. 

The happy results obtained over note- 
worthy distances by means of electric 
waves have been, in my opinion, due in 
great part to the discovery made by me in 
1895 of the effect of the so-called "an- 
tennas" or "raised aerials" connected with 
both transmitting and receiving apparatus. 

Such a device was naturally the conse- 
quence of a happy inspiration and our mind 
never forgets, however great the absence, 
the place where a first happy inspiration 
was born. 

But during my forced absence from 
Bologna the nostalgia of my native city 
often invaded my mind; often enough dur- 
ing the eighty -six times I crossed the At- 
lantic, during the long periods of time 
spent in the solitudes of Canada and of 
Ireland, my thoughts which to many 
seemed fixed on the study of the apparatus 
which I had before me, flew far away in- 
stead, flew to my dear Bologna, to which 
I am bound by the most sacred affections 
and the dearest memories. 

Since I left Bologna in 1896 and ob- 
tained my first Patent of Invention on the 
2nd of June in that year, what immense 
difficulties have had to be surmounted to 
attain the purpose which I had set myself, 
and in which my faith was never shaken, 
even when illustrious scientists had to 
express the most discouraging opinions! 

It had been objected that the curvature 
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of the earth would inexorably hinder com- 
munications over distances greater than a 
few tens of kilometres, but I did not believe 
this and I was soon able to prove by my 
experiments conducted between the Lizard 
and the Isle of Wight off the coast of Eng- 
land, across a distance of 300 kilometres, in 
which the curvature of the earth intervenes 
rather considerably, that it did not offer 
any obstacle to radio telegraphic 
transmission. 

LONG DISTANCE "WIRELESS" A 

DREAM? 

IT WAS then affirmed that 
transmissions over still greater 

distances were the dream of a 
visionary but after the experi- 
ments which I carried out in 
December, 1901, between Eng- 
land and Newfoundland in 
North America, during which I 

succeeded in communicating for 
the first time across the Atlantic 
Ocean, everyone began to be 
convinced that very probably 
there would no longer be any 
distance in the world which 
could obstruct the propagation 
of electric waves. 

The happy result obtained by those first 
experiments of mine between Europe and 
America encouraged me in the prosecution 
of my studies to face the solution of a 
difficult problem- commercial radio tele- 
graph communication between Europe and 
America, and with so many other distant 
countries where the practical object to be 
reached would justify the risk of the ex- 
penditure of a huge capital for the execu- 
tion of experiments which, in Italy, were 
qualified as of rather doubtful success. 

In my experiments conducted on the 
Atlantic during the winter of 1902 I found 
myself impeded by an unforeseen difficulty 
caused by the effect of solar light on radio 
telegraphic transmissions, a phenomenon 
which I discovered during a voyage made 
on board the ship Philadelphia; on account 
of the effect of the light, at a distance of 
more than 700 miles all reception became 
impossible when the sun rose. But with 
the increase of the wavelength I found 
that this difficulty also could be over- 
come. 

Then all students of radio telegraphy 
devoted themselves to the use of longer and 
longer waves and thus from those of 1000 
and 2000 meters there was a gradual trans- 
ition to the use of waves which reached the 
length of over 3o kilometres. 

Other difficulties presented themselves 
as a result of interference between neigh- 
boring stations, a difficulty which, it 
seemed, would cause a very great limita- 
tion in the practical applications of radio 
telegraphy. But with new tuned circuits, 
which I patented in 1898 and 190o and 
experimented with on the south coast of 
England, such difficulties also disappeared 
for the greater part. I t was then proved 
for the first time that many neighboring 
stations among those tuned on different 

waves could communicate simultaneously 
without interfering with each other. 

Following my first long- distance experi- 
ments over the sea, it was affirmed that 
communications across mountainous con- 
tinents would be impossible. But with the 
wireless telegraph experiments on the 
Royal Vessel Carlo Alberto, which, by the 
will of H. M. the King of Italy, was placed 

development of radio telegraphy wa 
finished; that its employment might be 
useful at sea for the safety of human life 
during navigation, but that its employ- 
ment would be rather limited and rather 
difficult between distant continents. 

It was stated that radio telegraphy 
would never be in a position to compete 
with other rapid means of communication 

over long distances, such as that 
carried on by cables. 

But even in the face of such 
observations often made officially 
in the parliaments of great na- 
tions, I was never discouraged. 
We Bolognese often smile in 
the face of the most difficult 
situations. 

THE "ELETTRA" 
Marconi's private radio yacht. Very many of the Senatore's experiments 
have been carried out from the middle of the ocean aboard the well ap- 

pointed Elettra 

at my disposal, I was able to demonstrate 
that the Alps and Pyrenees were easily 
surmounted by the electric waves I was 
using. 

But there always remained inexplicable 
periods of interruption; there also always 
remained great difficulties occasioned by 
the low sensitiveness of the receivers then 
used; there also always remained the 
enormous obstacles produced by atmos- 
pheric electric discharges. 

It was then said that at that point the 

PROGRESS AIDS PROGRESS 

IN FACT, by means of the use 
of thermionic valves -a bril- 

liant conception of Fleming, per- 
fected by DeForest, Langmuir, 
and Armstrong in America, by 
Meissner in Germany, and by 
Round and Franklin in England 
-and by means of the use of bal- 
anced tuned circuits, of electric 
filters, of power amplifiers and 

finally of directional radiators, I succeeded in 
obtaining results such as to ensure a regular 
radio telegraphic service by day and night 
between Europe and America; thus also, 
in 1918, 1 could for the first time in history 
communicate from England to Australia, 
i. e., almost as far as the antipodes, over a 
distance of about 20,000 kilometres (12,500 
miles). 

But to obtain such results, huge and 
very costly installations were required, 
based on the use of many hundreds of kilo- 
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AN HISTORICAL DOCUMENT 
Pages from the diary of Mr. S. S. Kemp, Marconi's assistant at Signal Hill, Newfoundland, just 
about twenty -five years ago (December 12th, 1901), when wireless signals were first transmitted 
across the Atlantic from Poldhu, England, and received at the Newfoundland station. This was the 

occasion of the transmission of the famous letter "S" 


