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RADIO /TUBES 
Since 1915 -Standard for All Sets 

c2 

Cunningham 
Radio Tubes 

are astoundingly good all 
the year 'round and at Christmas 

time you will receive even a greater 
appreciation of their quality perfor- 

mance because of the attractive Yule- 
tide programs. These radio programs 
come in clear and full -toned when 
your receiving set is Cunningham 
equipped. 4E, Every broadcast station 
splurges a bit at Christmas time and 
gives you something extra good. Entertainers 
are stimulated to do their best by the knowledge 

that thousands of new sets are tuned in and that 
their already large and enthusiastic audience has 

swelled to even larger proportions during this Christ- 
mas and holiday time. Radio sets and radio equip- 

ment in general make immensely popular Christmas 
gifts. Why not increase someone's pleasure a thousand 

fold by the gift of a radio set this Christmas? If you want 
to make this lucky person's happiness complete, you will make 

sure that the set has a Cunningham Radio Tube in every socket. 
(IL To bring increased happiness to someone who now owns a receiver, 

give him a set of Cunningham Radio Tubes, known since 1915 
as standard for all sets. 

N E W Y O R K 
CHICAGO 

SAN FRAN- 
CISCO 

kegmcgve 
wl á04mcgtmfatimmitmatamtat 
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KARAS EQUAMATIC 
The Five Tube Wonder Circuit that has the Whole 

Country Talking- Listening -and BUILDING 
Equamatic System Licensed 

HOW would you Under Kings Patents Pending 
like to build a 
five tube radio 

frequency receiver 
that brings in every 
station WITH 
EQUAL VOLUME 
AND CLEARNESS 
from one end of the 
dial to the other? 

How would you 
like to have a re- 
ceiver that possesses 
an ALMOST UNBE- 
LIEVABLE SE- 
LECTIVITY - that 
enables you to CUT RIGHT THROUGH powerful local stations - 
to reach out after DX whenever you want to, WITHOUT THE 
SLIGHTEST POSSIBILITY OF LOCAL INTERFERENCE, and 
with an entire absence of scratchy, raspy, so- called static noises? 

How would you like to own a receiver whose SWEET, CLEAR, 
PURE, MELLOW TONES were full -rounded, distinct, and NAT- 
URAL -never fuzzy, blurry, or distorted? 

You can have such a set in the KARAS EQUAMATIC. You can 
easily and quickly build this receiver yourself in a remarkably short 
time. You can possess THE FINEST RADIO RECEIVER in 
your neighborhood -one which will out -perform any other set regard- 
less of price or size. 

The KARAS EQUAMATIC is something NEW in radio- some- 
thing BETTER- something more PRECISELY ENGINEERED - 
something INFINITELY MORE EFFICIENT -than ANY OTH- 
ER RECEIVER ever before offered to all who really know radio and 
who want THE BEST. 

It has been rightly called the KARAS EQUAMATIC FIVE TUBE 
WONDER CIRCUIT. It's a set the like of which radio fans have 
never before seen. 

Engineers who have examined it -who have studied its principle of 
operation -who have exhaustively tested its performance under every 
conceivable condition -have been amazed at the manner in which it 
has SOLVED THE BIGGEST PROBLEM OF RADIO, in a sim- 
ple, easily understood, AUTOMATIC manner -and solely through 
its application of absolutely correct engineering principles. Practically 
every prominent radio magazine in the country is now featuring 
this circuit. 

Radio fans who have built the KARAS EQUAMATIC FIVE 
TUBE WONDER SET have also discovered that here at last is 
something entirely new in their whole radio experience -a new kind 
of TONE QUALITY -a new demonstration of VOLUME AND 
SELECTIVITY -plus a new principle of AUTOMATIC TUNING 
that makes all other systems obsolete because lacking in the very 
essentials that a radio set should possess to be in keeping with pres- 
ent day knowledge and scientific development. 

IIIIIIIIIC'9, 

SUPERB TONE QUALITY -AN EQUAMATIC SENSATION 
It was no small feat to design a radio receiver in which ALL OF 

THE MANY PERPLEXING PROBLEMS OF TUNING have 
been FINALLY and DEFINITELY solved through the invention of 
KARAS AUTOMATICALLY TUNED INDUCTANCE COILS and 
other KARAS parts -but it was a STILL GREATER ACHIEVE- 
MENT to produce in the KARAS EQUAMATIC a TONE QUAL- 
ITY that is ENTIRELY NEW in the field of radio frequency. - 
THE KARAS EQUAMATIC has a marvelous golden tone that has 
been both the goal and the despair of radio set manufacturers ever 
since the era of broadcasting began. 

You will find in the KARAS EQUAMATIC a quality of richness, 
fullness, and of true tonal beauty. Its tone is never harsh -it is 
never coarse -just PURE, CLEAR, SWEET MELODY at every 
wavelength setting of the dials -for EVERY station. 

The remarkable tone of the KARAS EQUAMATIC is due to peak efficiency 
at all wavelengths and to the scientifically correct mechanical and electrical 
characteristics of the circuit and to the use of KARAS HARMONIK AUDIO 
FREQUENCY AMPLIFYING TRANSFORMERS, which amplify all of the 
many vital harmonics and rich overtones that combine to form what we know 
as audible musical sounds. 

EQUAMATIC SELECTIVITY IS UNSURPASSED 
Naturally you want a receiver that has the UTMOST SELECTIVITY. In 

the KARAS EQUAMATIC you will find a complete realization of all you 
ever have hoped for in this direction. The entire problem of selectivity has 

* Examined and approved 

been solved by the 
EQUAMATIC principle, 
combined with the use 
of KARAS ORTHOME- 
TRIC STRAIGHT 
FREQUENCY LINE 
VARIABLE CON- 
DENSERS and KARAS 
MICROMETRIC VER- 
NIER DIALS. Because 
of this remarkable se- 
lectivity there is NO 
OVER- LAPPING OF 
STATIONS. Each sta- 
tion comes in clear and 
sharp and full tone at 
its proper place on the 
dial. 

The selectivity of the 
circuit is accompanied by 

a remarkable volume, due to a big gain per each stage of radio frequency and 
to the employment of the powerful KARAS HARMONIK TRANSFORMERS 
for the two audio stages. 

EASY TO BUILD THIS WONDER SET 
Notice in the illustration of the EQUAMATIC RECEIVER how clean cut 

and easily wired this set actually is. EVEN THOUGH YOU NAY NEVER 
BEFORE HAVE BUILT A RA- 
DIO SET, you can build this one - 
build it easily and quickly -get from 
it far better results than you can ob- 
tain from the finest and most expen- 
sive manufactured set you can buy. 

A 16 -page manual of simple wir- 
ing diagrams and complete instruc- 
tions for assembling this receiver is 
packed with each set of KARAS 
EQUAMATIC INDUCTANCE 
COILS. In this manual are min- 
utely detailed instructions for the 
placing of every wire -the (making 
of every connection -the correct 
positioning of every part. With the 
aid of this manual and the neces- 
sary KARAS parts you can have 
this wonderful receiver in operation 
in a remarkably short time. To 
build the EQUAMATIC RECEIV- 
ER you will need the KARAS 
parts listed on the accompanying 
coupon, plus other standard parts 
easily obtainable anywhere. 

ORDER TO -DAY FROM YOUR 
DEALER OR DIRECT FROM US 

Thousands of dealers throughout 
the country can supply the neces- 
sary Karas parts for building this 
powerful, rich -toned and selective 
receiver. If your local dealer is not 
able to fill your order, you can se- 
cure your KARAS parts direct from 
us by filling out and mailing the 
coupon. SEND NO MONEY. Just 
hand the postman the price of the 
parts plus a few cents postage. 

Order your parts from your deal- 
er or from us TO -DAY. Build one 
of these sensationally better five 
tube EQUAMATIC RECEIVERS 
right away, so that you can enjoy 
all of the pure, rich, full tone 
qualities -the remarkable selectiv- 
ity -and the superb volume that it 
has to offer you in return for a 
few hours most pleasantly spent in 
building this totally satisfactory set. 

KARAS ELECTRIC CO. 

Name 

1069 Association Building 
Chicago, Illinois .* 

ESSENTIAL PARTS OF THE KARAS 
EQUAMATIC SENSATION 

KARAS EQUAMATIC IN- 
DUCTANCE COILS are 
packed three in a carton, and 
come to you with complete 
manual of simple diagrams 
and instructions, all necessary 
nuts, screws, and binding. 
posts, ready for mounting in 
your receiver. Price, set of 
three coils, $12. 

KARAS SPECIAL 17 -PLATE ORTHO- 
METRIC CONDENSERS 

three of which 
are used in the 
Equamatic Re- 
ceiver, have spe- 
cial extended 
shafts upon 
which to mount 
the primary coils 
of the induct - 
ances. Price, each $7 00 

KARAS HARMONIK AUDIO FREQUENCY 
AMPLIFYING 

TRANSFORMERS 
are essential to the tone 

qquality success of the 
uamatic Receiver. 

Two of these are used 
for the two stages of au- 
dio frequency amplifica- 
tion. Price, each $7.00 

KARAS EQUAMATIC RETARD COILS 
two of which are used, were designed especially 

for the Equa- 
matic System. 
Price,each, $1.00 
KARAS EQUA- 
MATIC SUB- 
PANEL BRACK- 
ETS. To insure 
the necessary ex- 
act positions of 
primary and sec- 
ondary coils these 
brackets are es- 
sential. Prize, set 
of three, 70c. 

KARAS MICROMETRIC D1AL. 
It has a 63 to I vernier and tunes to 1 /1000 
of an inch. Price, $3.50. 

KARAS ELECTRIC COMPANY 
1069 Association Building, Chicago, Illinois 
Please send me a set of 3 Equamatic Inductance Coils, $12.00; 3 Special Orthometric Con- 
densers with extended shafts, $7.00 each; 3 Micrometric Vernier Dials, $350 each; 2 Har- 
monik Audio Transformers, $7.00 each; 2 Equamatic Retard Coils, $1.00 each; and 3 sub - 
panel brackets, 70c, for which I will pay postman $60.20, plus postage, upon delivery. It 
is understood that I have the privilege of returning any of this apparatus for full refund any 
time within 30 days if it does not prove entirely satisfactory. 

. 

Address 

City 
(1f cash accompanies order we will ship postpaid) 

by RADIO BROADCAST * 
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AN'SCO VElAI OID 
G R I D G A T E S & K E S I S T O I K S 

Microphotogram of 
Colloidal AMSCO 
metaloid element. 
"Smooth, unbroken 
and silent." 

Microphotogram of 
typical crystalline 
metallic element. "Jag- 
ged and noisy." 

SILENT 
ACCU RATE 

PERMANENT 
THE secret of AMSCO excellence is in the 

changeless AMSCO METALOID resistance 
element. It is COLLOIDAL - smooth, stable, 
never varying with age, moisture or usage- super- 
seding crystalline forms, with their jagged, noisy 
pathway to the current. 

The element is fused into glass, and contact made 
by a welded joint, spun to the exterior cap. The 
large element, many times the size of inferior me- 
tallic resistors, will dissipate two watts of power 
with a 500 per cent margin of safe overload. 

AMSCO Metaloid Grid Gates and Resistors are 
standard specification for fine Radio Receivers, and 
Battery Eliminators requiring high watt dissipation. 

AMSCO Accuracy is guaranteed within five per 
cent of rated value - Silent operation guaranteed 
without qualification. Insist upon AMSCO. 

AMSCO PRODUCTS, INC. 
Broome and Lafayette Streets New York City 
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Write for Zeh Bouck's 
monograph on R. C. 
Amplification. Also 
leaflets describing 
AMSCO Allocating 
Condensers, single, 
siamese,and three -gang 
-allocating by fre- 
quencies, wavelengths 
or capacity variations. 

HA Ion Ilnn,uu'nnT. December, 10'20, Published monthly, Vol. X, No, 'd 1'uh11hvd at Garden City, N. Y. Subscription price $ 4. 00 a year. Entered at the post office at 
Darden ('Ity, N. Y., as second class mull matter. Doubleday, Page & Company, Garden City, V. Y. 
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FREE! "MENI Here's 
the ̀ dope'you've 
been looking for- 
HOW TO GET INTO THE 

RADIO BUSINESS" 

dit t = 
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J. E. SMITH 
President 

My Radio Training Is the Famous 
" Course that Pays for Itself " 

Spare time earnings are easy in Radio when you know it the way 
we teach you. Increase your income almost from the start of your 
course through practical knowledge we give you. We show you how 
to hold the job, then our big Free Employment Department helps 
you get one. Free Book "Rich Rewards in Radio" tells how. 
Howard B. Luce of Friedens, Pa., made $320 in 7 weeks during his spare time. 
D. H. Suitt of Newport, Ark., writes, "While taking the course I earned in spare 
time work, approximately $900." Earl Wright of Omaha, reports making $400 
in a short time while taking his course -working at Radio in his spare time only. 
Sylvester Senso, 207 Elm Street, Kaukauna, Wis., made $500. 

And when your training is completed you're ready to step into a real big Radio 
job like C. C. Gielow, Chief Operator of the Great Lakes Radio Telegraph Com- 
pany; E, W. Novy, Chief Operator of the Station WRNY; Edward Stanko, Chief 
Operator of Station WGR; and hundreds of other N. R. I. Trained men. The 
National Radio Institute, originators of Radio Home -Study Training, established 
1914, today offers you the same opportunity these men had, under a bond that 
guarantees you full satisfaction or money refunded. It's your big chance to get 
into Radio -mail coupon for FREE Book and proof. 

These Instruments 
FREE of Extra Cost 

All instruments shown here and others -SIX BIG 
OUTFITS -sent to all our 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. Our training is intensely practical 
-these instruments help you learn to do the prac- 
tical work. Receiving sets, from simplest kind to 
thousand -mile receiver. Many other big features. 

If you're earning a penny less than $50 a 
week, clip coupon now for FREE BOOK! 
New book, profusely illustrated, tells all 
about the Radio Profession, thousands of 
openings in work that is almost rom- 
ance! YOU can learn quickly and easily at 
home, through our tested, improved meth- 
ods, to take advantage of these great op- 
portunities! Why go along at $25 or $35 
or $45 a week, when you can pleasantly 
and in a short time learn to be a Radio Expert, 
capable of holding the big jobs -paying $50 to $250 
a week? 

Clip Coupon for Free Book 
Don't envy the other fellow who's pulling down the big 
cash. Our prov en home -study training methods made it 
possible for you, too, to get ready for a better job, to earn 
enough money so you can enjoy all the good things of life. 
Most amazing book ever written on Radio tells how - 
thousands of interesting facts about this great field, and 
how we can prepare you, quickly and easily in your spare 
time at home. to step into a big -pay Radio job. You can do what 
thousands of others have done through our training. GET THIS NEW 
FREE BOOK. SEND COUPON TODAY. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

WASHINGTON, D. C. 
Dept. PU -5 

i..:: r.::' 
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/ 
Town . 

Naie 

Address ...... 

Needs 4 -, National 
Radio 

Institute, 
Dept. PU -5 
Washington, 

D. C. 

Trained 
Men yyea/ 

Dear Mr. Smith 
Without obligating me in any way, 

send me your FREE BOOK, "Rich 
Rewards in Radio," and all information 

about your practical. home -study, Radio 
Course. 

................ 
.Age 
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X15 °° 
(West of Rockies, 

$18.00) 

An astonishingly low 
price for this z2 
inch Windsor Cone 
Loudspeakermount - 
ed on sounding board 
and supplied with 
easel. Can be hung, 
on wall or stood on 
table or floor. 

?his Amazing New Cone Speaker 
Hangs oit Wull orStands on Table! 

Model 200 
With 22 -inch Cone 

This Windsor Cone 
Loudspeaker Console is 

equipped with a 2z -inch 
Windsor Cone Loud- 
speaker. Its top is 30" 
x I7" and is 29" high_ 
The battery shelf pro- 
vides ample space for 
batteries, charger, bat- 
tery eliminator and 
other equipment. Beau- 
tifully finished in either 
Mahogany or Walnut. 
Price only $2900 
(West of Rockies, $35) 

In this Windsor Con- 
sole is combined both 
the Windsor Moulded 
Composition Horn 
Loudspeaker and the 
18 -inch Windsor Cone 
Loudspeaker. The top 
is 3o" x 17" and stands 
29" high. Ample bat- 
tery and equipment 
space is provided by 
large shelf in rear. Price 
finished in Walnut or 
Mahogany: 

(West of Rockies $55) 
Model 302 

With Moulded Composition 
Horn Loudspeaker and 18. 

inch Cone Loudspeaker 

NOW the radio world enjoys a new sensation -a zz -inch cone 
loudspeaker mounted on a sounding board and equipped with 
an easel back so that it can be hung on the wall, stood on a 

table, or placed on the floor. 
. . . 

And this is the famous Windsor Cone Loudspeaker that reproduces 
all the tones as they are broadcast. From the deepest throated pipes 
of the largest organ to the softest note of a crooning lullaby -from full 
volumed brass of a band playing "The Stars and Stripes Forever" to 
the last faint note of "Home Sweet Home" played by a master vio- 
linist-every tone, every sound is reproduced with perfect fidelity in all 
its beauty, just as it entered the microphone. 

This wall and table model Windsor Cone Loudspeaker has no 
equal in value in the world of radio. When compared with the average 
cost of cone -type loudspeakers of even smaller size and without the 
sounding board and easel back, the cost of this Windsor model is 

amazingly low. 

Dealers everywhere -are showing this new radio wonder. Go to 
your dealer today -see and hear this marvelous loudspeaker -note its 
extreme utility- compare its low price with others - compare its tone 
-its volume -then you will have no other. If your dealer should not 
have one, send your name and address for complete information and 
prices on the entire Windsor line of Cone and Horn Loudspeakers and 
Loudspeaker Consoles. 

Note to Dealers Write or wire today for details of the high- 
ly profitable Windsor selling franchise. 

WINDSOR FURNITURE COMPANY 
World's Largest Manufacturers and Originators of Loudspeaker Consoles 

1412 CARROLL AVE. CHICAGO, ILLINOIS 
Los Angeles Branch, 917 Maple Ave. 
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GENUINE NEUTRODYNES 

Murad achievements in Neutrodyne 
radio are based on three great ideas: 

I. Powel Crosley, Jr.'s genius in mass 
production. 

2. Radio set operation direct from a 
light socket. 

3. Use of the famous Mershon Con- 
denser. 

Engineering skill and inventive wiz- 
ardry are of little practical worth until 
some master of production and organ- 
izer of distributing machinery can de- 
liver the product into the public's 
hands at reasonable prices. 

So completely has Powel Crosley,Jr. 
demonstrated his ability to retake good 
radios in great quantities and at high 
speed that his influence in Aturad af- 
fairs already manifests itself in this 
startling fact -Amrad Nenlrodynes al 
$60.- beautifully made and giving 
wonderful performance. All because 
of Crosley 's purchasing power and 
standardized manufacturing methods. 

Radio Power from Light Socket 
Amrad's crowning achievement. A 

power unit using current direct from 
house lighting fixture to furnish A, B, 
and C current to the radio. Switch 
that turns on radio starts AC current 
from light socket. Snapped off every - 
thing stops. No batteries - nothing 
to charge. An entirely NEW de- 
velopment in power su ply. Peak 
efficiency at all times. This remark- 
able unit has been TESTED BY 
CONSTANT USE IN HOMES 
FOR OVER A YEAR. 

The famous Mershon 
Condensers 

These condensers are of sufficient capacity 
to store enough energy to supply sudden max- 
imum drains of plate current without distort - 
ing musical sounds Their use eltmivateschemi- 
cal batteries. They have great mfd capacity 
with a safety factor of more than 100% be- 
yond demands made upon them in Amrad 
radios. These marvelous condensers smooth 
out thc alternating current ripple giving con- 
tinuous direct currcnt where required. 

Beautiful Models 
Simple of design and rich in the elegant fin- 

ish of the luxurious mahogany. Fittings are 
the 1 nest. Dials are recessed behind win- 
dows. Delicate vernier controls. 

In the console the celebrated Crosley 
MUSICONE has been skillfully arranged 
with the front panel forming a baffle board to 
produce a most exquisite tone. There is no 
distortion or choking from the tremendous 
power output of the light socket set. Silk 
screen protects the cone from damage. 

THE AMRAD CORP. 
Medford Hillside, Mass. 

Harold J. Power, Pres. 

5 -Tube Battery Type 
Model S -522 

$60 

5 -Tube Lamp Socket 
Model AC -5 

Receiver $65 
Power Unit 85 

$150 

Console Model 
Equipped with Battery Type. 

et. 5 -Tubes 
with Lamp Socket Set and 

Power Unit, 5 Tubes 

!f'rtte Dept. 2I.6. for t(lttstratzve Wet attire 

$110 
$200 

Cone Table, 
for table models S -522 and AC -5, $32 

Note how model, pictured abovee make a con- 
sole nuit when used with cone. table. Crosley 
Musicone built in Match table models in 
finish and design. Ample room for batteries 
or lower unit and accessories. 

3liíbc 3 Will 
r,a/;/a% 
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ELECTRA 
¡FAH NESTOCK) 
` CUP 

RIVETED, 
SOLDERED 

CONNECTION 

FINE WEBBING 
TREATED WITH 
MOISTURE PROOF 

INSULATING VARNISH 

TRIPLE LAYER 
VARNISHED 

CAMBRIC 
THROUGHOUT 

METAL 
CLAMP 

"THE SIX-POINT LEAD -IN" 

Improve Reception with ELECT RAD 
@Accessories and Tarts 

NO LOSSES, no troubles, with this Electrad Certified Lead -In. Just 
study this sketch and see why. REAL insulation (10 inches long), 
three -ply, covered with water -proof webbing. One -piece copper 

strip, tinned to prevent corrosion. Fahnestock clips, all connections 
RIVETED and SOLDERED. 
Fits under locked windows or doors. Can be bent to any shape. No need 
to ruin walls, door or window trim. 
For your own protection and to insure perfect reception, demand the Genuine Electrad 
Certified Lead -In. Beware of cheap imitations. Price U. S. 40e., Canada 60c. 

JL__ 

7 

Want Clearer, Purer Reception? Do This: Place an 

ELECTRAD Certified Audiohm 
across the secondary of your transformer. Get the low notes and high notes full, clear 
and undistorted. Whatever set you have, the Audiohm will make it better. Can be 
attached instantly. No soldering. Comes all equipped. Buy one to -day. Good radio 
stores have them. Price U. S. $1.50, Canada $2.10. 

UI' 
For Perfect Tone and Volume Control, Use ELECTRAD 

ROYALTY 500,000 OHM COMPENSATOR 
The remarkable results secured by the use of this perfected device are due to the fact that 
it controls the output without any distortion or noise, so that pure music is received 
through the loud speaker. Note these six important features of design and construction: 
1- Resistance element is not exposed to any mechanical operation. 
2- Electrical contact is made positive by a metallic arm on the wire -wound strip. 
3 -The same resistance is always obtained at the same point. 
4 -The resistance value is under control in the process of manufacture and does not 

change in use. 
5 -The entire range of resistance is covered with less than a single turn of the knob. 
6 -There is no mechanical binding and the shaft is turned over the entire range with a Li ceased Tnr)uurl,n,a Cb, porn ,o,, ueJer 

perfectly smooth operation. U. S. Pat. \'o. 15,936J5 July 27, 1926 

Made in various types for various purposes. Prices, $1.50 to $2.00, in Canada $2.10 to $3.00. Write for circular. 

For perfect control of tone and volume use the Electrad 
500,000 ohm compensator. For free hookup write 

428 Broadway, New York City. 

ELECTRAQC 
* Examined and approved by R \D10 13R0 anCAsT * 
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YOU CAN BUILD THE NEW H I -Q 

/4 

The Hammarlund- Roberts 
Board of Engineers 

The Hammarlund- Roberts Hi -Q 
Receiver is the joint creation of ten 
leading engineers. A wealth of ex- 
perience plus highest reputation for 
quality parts guarantee unexcelled 
performance. 
Benjamin Electric Mfg. Co. Marton Copeland Co. 
Carter Radio Company Radial! Company Ampentel 
Durham Resistors Samson Electric Co. 
Eby Manufacturing Co. Sangamo Electric Co. 
Hammarlund Mtg. Company Westinghouse Mrearta 

Automatic Variable Coupling 
A wonderful new feature. Same 
control operates both tuning con- 
denser and primary coil coupling. 
This gives maximum and equal am- 
plification and selectivity over en- 
tire tuning range. 

"How to Build It' Book 
Written by the Hammarlund Rob- 
erts Board of Engineers in very 
simple A B C language. Every de- 
tail described, numbered and dia- 

drammed 
so that you can easily un- 

erstand it. Send asé for your copy. 

The Hi -Q Foundation Set 
The Key to this wonderful receiver. 
Includes drilled and engraved panel, 
and sub panel and all the essentials 
required to start building. Price 
$10.50. 

ûver5Z000LJrn?t a 
You Can Do It Too 

LAST year 57,453 radio lovers had the fun of building 
the Hammarlund- Roberts Receiver at home -a won- 

derful tribute to the genius of America's ten leading en- 
gineers who designed this remarkable instrument. 

The néw Hi -Q Receiver is even more wonderful than our set of last 
year. A study of its modern features will disclose simple dual tun- 
ing, Complete Shielding, Automatic Variable Coupling, high detec- 
tion efficiency, high power output and utter absence of oscillation. 

An inspection of any home -built Hi -Q Receiver will prove that here 
for the first time 5 tubes equal 8. Actual test will prove a sensitivity 
equal to that of expensive "Supers." Reception is startling both in 
distance and power ; volume is full and all signals have those rich, 
undistorted tones which fall like a caress on the most sensitive ear. 

Save $50 to $100 Build it Yoursel f 
When over 57,000 novices have built successful Hammarlund - 
Roberts Receivers, you can build one, too. Send 25c for the "How 
to Build It" Book or get a copy from your dealer. Follow the 
simple directions, solder a few connections and in a few hours you, 
too, will have the satisfaction of having built one of the world's finest 
receivers at half the price of factory -made sets not nearly so good. 

EiTammarlund ROBERTS 
HiQ 

*High ratio of reactance to resistance. High ratio -Great Selectivity -Long Signals 

HAMMARLUND- ROBERTS - 1182 -A Broadway, New York 
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- 

B ELIMINATOR IN 
TRICKLE CHARGER 

RECEIVER 

A BATTERY 

for the 
Technical 

Man 
The Automatic PowerControl 
is the result of 25 years' ex- 
perience in the design and 
manufacture of relays.Voltage 
drop is negligible. No loss of 
the magnetic line in the mag- 
netic held. Field piece and 
armature thinly coated with 
cadmium plate to prevent rust. 
Pure silver self -cleaning wiping 
contacts. For use with alter- 
nating or direct current. Hand- 
some enameled metal case, 

with Bakelite base. 

Jacks 
Jack Switches 

Pilot Light Brackets 
Pilot Light Switches 

Cable Connector Devices 

AXLE 
Automatic Power Control 
Give your radio friends this gift of' Give 

them this latest radio convenience -a convenience 
that every set owner will want. 

No more plugging in sockets and turning several 
switches every time you use your set. No more 
pulling out plug from sockets and turning of 
switches when you turn off your set. No more 
needless burning of lamps which reduces their 
usefulness, and runs down your battery. 

The Yaxley Automatic Power Control does 
all the extra switching for you. It takes care of 
your B eliminator or trickle charger or both. 
When you turn on the switch on your set, the 
trickle charger is off, the B eliminator is on. 
When you turn the set off, the Control is standing 
guard for you. It works automatically, surely and 
without fail, to turn off the B eliminator and 
turn on the trickle charger. 
No. 444 Automatic Power Control, Series Type -for use 
with sets with tubes having a current draw equal to or 
greater than 6 U. V. -199 type tubes Each, $5.00 
No. 445 Automatic Power Control, Multiple Type -for 
use with any set but especially for sets having tubes with 
a current draw lower than that of 6 U.V.-i99 
tubes Each, $6type .00 

Ask your dealer. If he cannot supply you, send 
his name with your order to us. If you wish, send 
greeting card with order and we will see that it goes 
with the unit to your friend. 

Yaxley Manufacturing Company 
Dept. B 9 South Clinton St., Chicago, Ill. 

Rheostats 
Phone Plugs 

Battery Switches 
Inductance Switches 

Radio Convenience Outlets 

* Examined and approved 1w R.uno BROADCAST * 



RADIO BROADCAST ADVERTISER 129 

B SCH RADIO 

THE CRUISER -5 Tubes -$ioo. 

The new Bosch Radio models are finer, more powerful, easier to operate, more beautifully incased. Built 
to please the radio wise purchaser, Bosch Radio upholds the judgment of those considered experts. 

Completely armored and shielded, the five tube Cruiser sets a new standard in performance and tuning 
simplicity for receivers up to double its price. It has unified control, a single station selector for most tun- 
ing and two dial advantages for "Cruising the Air." 
The Amborada is an armored and shielded seven tube receiver, built 
on a steel chassis for rigidity and long life. Its great power and unusual 
ability will be a revelation to even the more seasoned radio veterans. 

Its single station selector is graduated in wave lengths, eliminating 
multiplicity of dials and troublesome tuning, and its clear, tonal range 
is from a whisper to orchestra volume. This receiver is incased in a 
low, handsome, early American period cabinet, with ample room for 
all batteries, chargers and power units. 

Bosch Radio offers a wide selection -five, six and seven tube receivers, 
two cone type reproducers, the famous NoBattry "B" Power Unit and 
other equipment. Hear Bosch Radio at your Bosch Radio Dealer. 
We will send you his name upon request. 

AMERICAN BOSCH MAGNETO CORPORATION 
Springfield, Mass. Branches: New York Chicago Detroit San Francisco 

Manufactured under patent applications of the American Bosch Magneto Corporation 
and licensed also under applications of the Radio Frequency Laboratories, Inc. 

THE AMBORADA -7 Tubes -$3 ro. 
All prices slightly higher Colorado, \Vest and in Canada 
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C 
ontrast the clumsy 

dials o f only two l 
years back ... with the 
handsome illuminated 
controls MAR -CO makes 
today. Here is another 
good reason for build- 
ing your set yourself! 

Prominent 
among the ad- 
vanced circuit 
designs 'which 
call for MAR -CO 

controls, is the 
"R. B. Lab." 

9 

óßv dials give placeN 
to glowing spots of light 

ICTURE a soft, subdued light 
in the room . . . 

y > + your set in the corner ,w 
with glowing spots of light 
illuminating its swiftly 
readable back panel scales. 
this is radio at its hand- 
somest . . . 

+ this is the panel arrange- 
ment , the type of skillful 
tuning + that distinguishes 
the 1927 trend in set 
construction. 

Already, these new MAR -CO 
controls are specified or optional 
equipment in a score of this sea- 
son's most advanced circuits. 
At once, they have become the 
standard in tuning control de- 
sign. Use them, in whatever 
set you build, to give the final 
touch of style, and the utmost 
in precision control. 
MAR -CO controls are easy to 
install. The steel template pro- 

vided reduces panel -drilling to 
the simple, fool -proof operation 
illustrated below. The original 
MAR -CO 'friction-drive"- the 
action that makes backlash impos- 
sible -has been strengthened, to 
accommodate gang condensers. 
The MAZDA lamp supplied runs 
on your "A" battery, using only 
.1 ampere. The switch that con- 
trols this lamp may also be used 
as your filament switch r the 
lighted scales then serve as 
pilots. Scales read 0 to 100, or 
100 to 0, as preferred. Price, 
including template, bulb, and 
bezel, $3.50. Replacement 
bulbs, $.20. Write today for 
the booklet that illustrates 15 
standard makes of condensers 
mounted on MAR -CO back -panel' 
controls. Martin -Copeland 
Company, Providence, R. I. 
Branch offices and representa- 
tives in principal cities. 

PARCO IlliuìziîzutedControls 
Here's how 
you drill 
the panel.. 

5` 
o 

ó %cock/ 

Screw TemPlatc 
to panel 

Drill holes 'Remov'e window 
through Template opening 

Bezel corees 
rough edge 

that's ALL 

you CAN'T 
go wrong! 
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Q+YLVANIA -an easy name 
L, to remember -and a highly 
important name in the field of 
radio. Q These tubes are sold by 
your dealer under a definite guar- 
antee that they will please you, 
the user -and this big, reliable 
company stands squarely back of 

every sale. CL To get the most 
out of radio, you must use good 
tubes -and Sylvania has proven 
its right to be classed as the best. 

* "They Never Disappoint" i 
GREATER MIME 
BETTER TONE 

KEENER SELECTIVITY 
LONGER LIFE 

SYLVANIA PRODUCTS GO. 
EMPORIUM, PA. 
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The Proof 
Is in the Rece don! 

A-N 
the days before the tremendous importance of the tube in radio 

reception was understood, it was possible for one manufacturer 
to sell almost all the tubes used. 
But that condition was changed when radio engineers began to tell 
people constantly that no set could be any better than the tubes in 
it -that the tubes are the ears of the set. Then fans began to demand 
proof of tube quality. 

URECO Tubes have proven quality 
And now, at Last, absolute proof can be 
given. A 1000 -hour test conducted 
recently by one of the leading electrical 
laboratories of the country shows con- 
clusively once and for all which make 
of tubes will bring the best out of 
your set. 

For URECOS came out first in this test 
-surpassed the other best -known makes of 
tubes by an astounding margin. 

The result of this test does not surprise 
you, of course, if you have been using 

URECOS. If you haven't, a single trial 
will amaze you - so great will be the 
improvement of your set in tone 
and power. 

Ask the URECO dealer in your neigh- 
borhood about this 1000 -hour tube test. 
He's the dealer with the URECO dis- 
play in his window -the oil painting of 
a musician seated at his piano. The 
story he will tell will prove the truth 
of the URECO slogan, "More sensitive 
than a musician's ear!" 

* UNITED RADIO & ELECTRIC CORPORATION 
418-420 CENTRAL AVENUE NEWARK, N. J. 

* Examined and approved by RADIO BROADCAST * 
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G1-he new Balkitd'B" 
at$27 and the 
Balkite Trickle Charger furnish all radio 

powerfrom the light socket 

The New Balkite Charger 
MODEL J. Has two charging 
rates. A low trickle charge 
rate and a high rate for rapid 
charging and heavy duty use. 
Can thus be used either as a 
trickle or as a high rate 
charger and combines their 
advantages. Noiseless. Large 
water capacity. Visible elec- 
trolyte level. Rates: with 6- 
volt battery, 2.5 and .5 am- 
peres; with 4-volt battery. 
.8 and .2 amperes. Special 
model for 25-40 cycles. Price 
$19.50. West o f Rockies $20. 
(In Canada $27.50.) 

Balkite Combination 
When connected to the "A" 
battery this new Balkite 
Combination Radio Unit 
supplies automatic power to 
both " and "B" circuits. 
Controlled by the filament 
switch already on your set. 
Entirely automatic in opera- 
tion. Can be put either near 
the set or in a remote loca- 
tion. Will serve any set now 
using either 4 or 6volt' A" 
batteries and requiring 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 
volts AC current with models 
for both 60 and 50 cycles. The 
new Balkite Charger is also 
made in a special model for 

25-40 cycles. 

The light socket is your most con- battery into a light socket "A" power 
venient source of radio power. Use supply. With 4 -volt batteries it can 
it by adding the new Balkite "B" be used as an intermittent charger, 
and the Balkite Trickle Charger to or as a trickle charger if a resistance 
your radio set. is added. 
Balkite "B "- theunique "B "power Both Balkite "B" and the Balkite 

supply -eliminates "B" batteries en- Trickle Charger are noiseless inoper- 
tirely and, supplies "B" current from ation. Both are permanent pieces of 
the light socket. The new Balkite equipment, with nothing to renew or 
"B " -W at $27.50 serves any set of 5 replace. Other thanaslightconsump- 
tubes or less requiring 67 to 90 volts. tion.of household current, their first 
Balkite "B " -X at $42 serves sets of cost. is the last. Both are built to 
up to 135 volts and 8 tubes. Balkite conform with standards set by the 
"B " -Y at $69 serves any standard set. Underwriters' Laboratories. 
The Balkite Trickle Charger at $10 Over 650,000 radio sets are already 

is probably the most , Balkite equipped. 
popular of all charg- Make yours a light 
ers. Over 200,000 The Balkite socket receiver too by 
were purchased dur- adioSymphonyConcerts adding these Balkite 
ing one season and Units. Enjoy the 
are now in service. with WALTER DAMROSCH pleasure of owning 
Instead of operating and the New York Symphony a .radio set always 
intermittently at a These concerts are broadcast ready to operate at every other Saturday Evening. 
high rate, it operates On intervening Saturdays, Mr. its best. Damrosch gives one of his 
continuously a t a famous piano recitals on Wag- 

ner's Charger great Music Dramas. At g 
low rate, thus auto- 9 P.M. Eastern Standard Time, $10.50 west of Rockies. In 
matically keeping over a group of 13 stations: Canada, Trickle Charger ee p g , WEAF, WEEI, WGR, wFI, geT 

the battery at full WCAE, WSAI, WTAM, WWJ, $15; "B " -W $39; "B " -X 
Y wGN, WCCO, KSD, wDAF, $59.50; "B " -Y $96.1 

charge. In effect it woc. 
Fansteel Products Co., 

converts your "A" Inc., N. Chicago, Ill. 

FAN S-rTiL 

Balkite 
Ra,dío Power Units 
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VOLTRON 

PRECISION 

ARBORPHONE 
PRODUCTS 1 

7 P -R 

For the last Audio Frequency Stage 

Filament Voltage 7.5 
Filament Current 1.25 
Plate Voltage 425. 

This tube will increase your volume 100% 
without sacrificing quality. 

C9TCAC AREN 

OKANUFACTURING O. INC. 
26 'Park 1 lace 

NEW YORK CITY 

Cll HAPPY blending of Radio's 
latest advancements with ultra - 
precision construction methods 
makes Arborphone the out- 
standing receiver of the year. 

TIE strikingly beautiful 
Arborphone cabinet 
assures an ever - active 
market to the franchised 
Arborphone dealer. Write 
or wire for information in 

your territory. 

$60 $105 
Includes Receiver, 
Table and Built -in 

Loud Speaker. 

PRECISION PRODUCTS COMPANY 
313 South Main St. * Ann Arbor, Mich. 

SANFORD BROS. 
]U W. maw. Mn. 

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. 

Goodrich Y. T. Sockets Spaghetti Tubing 
Radiophone Ear Cushions 

Battery Mats 
* Hard Rubber Tubes for Coils 

The B. F. Goodrich Rubber Company 
Established 1870 Akron, Ohio 
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Sign o to sweet dreams 

o 

1 

You enjoy radio like a gentleman -if you can get the best out 
of your set and forget all worry and bother. That's your happy 
frame of mind when you keep your batteries full of pep with a 

Rectigon. The most absent -minded dial twister snaps on a Recti- 
gon without a qualm. What if you do tune in while you're 
still charging your battery? There's no harm done, not the 
slightest. What if the current does go wrong in the dead of night? 
Your batteries will not be discharged with a Rectigon attached. 

when you keep power in your set with 
No noise as it charges -not 

a bit of fuss. Not even 
a murmur that would 
dist urb the mildest 
slumber. 

No acids, no chemicals -no 
moving parts- nothing 
to spill or burn. No 
muss, no worry. You'll 
have no spoiled rugs, 
no ruined clothing. 

Saves its cost in short order - 
Count the dollars spent 
in a few trips to the serv- 
ice sta tion and you'll 
hotfoot it for a Rectigon, 
for the good it does your 
pocketbook as well as 
your batteries. 

Snaps on in an instant -Just 
plug into the light socket, 
snap on the terminals. 
Saves service station 
bother. Spares interrup- 
tions caused by absent 
batteries. 

Charges both "A" and "B" 
batteries -Keeps both 
packed with power. Bulb 
is used for "B" battery 
charging and it is en- 
closed, like all other 
parts, in metal, safe 
from accident. (Recti- 
gon charges automobile 
batteries, too.) 

The esftnhouse 
Rectigon 

Batte karger 

No Storage Battery Radio 
is Complete 

Without a Rectigon 

THE RECTIGON is a superb Westing- 
house product. Things you can't see, 
like extra heavy insulation, things you can see, like the 
durably enameled case -all are of highest quality. 
Westinghouse also manufactures a complete line of radio 
instruments, and Micarta panels and tubes. 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 

Tune in on KDKA - KYW WBZ - KFKX 
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BEHIND EDITORIAL SCENES 
LT HOUGH not the first article to appear in the United 
States on the fascinating subject of "television," A. 

Dinsdale's article on the experiments and results attained by 
the remarkable Scotsman, John L. Baird, is by far the most 
authoritative we have seen. There is certainly no radio sub- 
ject which excites more interest than "seeing" by radio. Mr. 
Dinsdale is an English radio experimenter, who is quite close 
to Mr. Baird. . . . The concluding article in French 
Strother's provocative series about the problems of the radio 
industry appears on page 144. The quotation from John K. 
Barnes's article appended to Mr. Strother's about the manner 
in which the automobile industry has solved its patent 
problem is worth the attention of every one who is interested 
in the business problems of the radio industry. 

COULD Hoover solve the perplexing problems of the radio 
industry? "A nice point," as the Lord Chancellor 

152 remarks in Iolanthe, and it is suggested on page 148 in the 
"March of Radio." . . Few subjects have aroused as 

I 54 much interest as that first discussed by Eugene Van Cleef, of 
Ohio State University in the May, 1925, RADIO PROADCAST, 

159 "Do Weather Conditions Influence Radio ?" . Addi- 
tional conclusions about weather conditions and radio are found 
in a short and interesting article by Mr. Van Cleef on page 152. 

. The RADIO BROADCAST Universal Receiver was built 
last year by uncounted constructors and is daily giving fine 

164 service. Howard Rhodes, of the Laboratory staff has devoted 

166 several months of work to revising and improving the circuit 
and a complete constructional article appears on page 1S4 giving 
the details of the present model -a remarkably good receiver. 

175 ANDREW WHITE in addition to his well known talents 
J as a broadcaster, is a writer of parts; in fact, he is more, he 

176 is an editor and for many years edited the Wireless Age. There 
are few so sour -faced as not to get at least one grin out of his 
fun -poking at broadcasting when it leans toward the uplift. 

PRINTERS' INK, the trade publication of advertising men, 
lists, among the October issues of general and class maga- 

zines, RADIO BROADCAST as first among all radio publications 
with 36,401 lines of advertising. Then, in order, come Radio 

190 News with 29,972 lines; Popular Radio, 28,743; Radio, 19,600; 
and Radio Age, 8,166. In the Printers' Ink recapitulation of 
monthly magazines, RADIO BROADCAST 1S the only radio maga- 
zine listed at all, with a ranking of twenty first. 

THE January magazine is already presenting a problem, for 
196 how to fit in all the good articles we have is no small task. 

The long -awaited constructional article on a good super - 
200 heterodyne embodying the principles laid down by Kendall 

Clough in the September RADIO BROADCAST is scheduled, as 
is an extremely interesting two -tube model of the R. B. "Lab." 

202 circuit with an extremely fine power amplifier and B supply 
unit, suitable for either the Raytheon or R. C. A. rectifier 

204 tube. The Hammarlund- Roberts "Hi -Q" receiver will be 

206 described and there will be a fascinating story of the work done 
by a New York experimenter with very short waves. A series 

210 of articles by David Grimes, describing an extraordinarily fine 

218 
new receiver employing the inverse duplex principle will also 

218 start soon. -WILLIS K. WING 

Short Wave Activity at the Laboratory 

New Apparatus 
Additional Notes on the R. B. "Lab." Receiver 

As the Broadcaster Sees It 

Keith Henney 

The High and Mighty Place of the Announcer 
Taking the Listener Behind the Scenes 
Radio Soaks In 
Microphone Symhols 

John B. Brennan 178 

Carl Dreher 18o 
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No. 53 
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Overtones (Harmonics) 
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mente 

No. 13 
No. 44 
No. 55 
No. 56 

Shunts 
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Tuning the Antenna Circuit 
Radio Telegraph Transmission 
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Book Review 
"Radio Broadcasting," Encyclopaedia Britannica, Carl Dreher 

Schedule of Time, Weather, and Press Signals 
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Edgar H. Felix 

Charles F. Filstead 

E. G. Shalkhauser 

The RADIO BROADCAST Technical Information Service - - - 

Doubleday, Page & Co. 

MAGAZINES 
COUNTRY LIFE 

Doubleday, Page & Co. 
BOOK SHOPS 

(Books of all Publishers) 
WORLD'S WORK LORD & TAYLOR 
GARDEN & HOME BUILDER PENNSYLVANIA TERMINAL (2 Shop ) 

RADID BROADCAST NEW YORK: GRAND CENTRAL 1 ERMINAL 
SHORT STORIES 38 WALL ST. and 526 LEXINGTON AVE. 
EDUCATIONAL REVIEW 848 MADISON AVE. and 166 WEST 32ND ST. 
LE PETIT JOURNAL ST. LOUIS: 223 N. Sall ST. and 4914 MARYLAND AVE. 
EL ECM KANSAS CITY: 92D GRAND AVE and 2D6 W. 47TH ST. 
FRONTIER STORIES CLEVELAND: IHIGBEE CO. 
WEST SPRINGrIEI.D, MASS.: MEEKINS, PACKARD & WHEAT 

Doubleday, Page & Co. 

OFFICES 
GARDEN CITY, N. Y. 

NEW YORK: 285 MADISON AVE. 

BOSTON: PARK SQUARE BI.ILDING 

CHICAGO: PEDPLES GAS BUII. DING 

SANTA BARBARA, CAL. 

LDNDDN: WM. HEINEMANN LTD. 

TDRONTO: OXFORD UNIVERSITY PRESS 

to 

Doubleday, Page & Co. 

OFFICERS 

F. N. DDUBLEDAY, President 

A. W. PAGE, Vire- President 

NELSON DDUBLEDAY, Vice- President 

RUSSELL DDUBLEDAY, Secretary 

S. A. E.VERITT, Treasurer 
JDHN J. HESSIAN, Asst. Treasurer 

DOUBLEDAY, PAGE & COMPANY, Garden city, New York 
Copyright, 1926, in the United States, Newfoundland, Great Britain, Canada, and other countries by Doubleday, Page & Company. All rights reserved. 

TERMS: $4.00 a year; single copies 35 cents. 

136 



RADIO BROADCAST ADVERTISER 137 

many times 
better thn 

ir19ZJ; 

. 

to get more- 
power 

pur an RCA power Radio - 
tron UX -120, UX -171 of 
UX -210 in the last. audio 
stage of your set. 

to get more- 
dist...noe 

(an a storage battery. let) 

-put the new special detector 
Radiotron UX -200 -A in the 
detector socket. 

RCA is not only making Ra- 
diotrons steadily better-but 
is further improving recep- 
tion with these new special 
Radiotrons. Keep your set 
up-to date. 

Ç ITH four times less drain on 
your "A" batteries than the 

storage battery tube of five years 
ago, the filament of a Radiotron 
UX -201 -A throws across to the 
plate five times as many electrons 
-a steady stream of tiny electrical 
charges that carry the song and 
speech. This is a big increase in 
efficiency! 

And the Radiotron UX -201 -A 
does not burn out - unless you 
apply a huge, excessive voltage. It 
does not die gradually, but keeps 
its efficiency almost to the very 
end of its life. 

These are but a few ofthe advances 
in vacuum tube making that have 
come from the laboratories of 
RCA and its associates -General 
Electric and Westinghouse. Un- 
ceasing research brings continual 
improvement in RCA Radiotrons, 
making possible ever better re- 
ception-at lowered cost. 

RADIO CORPORATION 
OF AMERICA 

New York Chicago 
San Francisco 

KCAIkud iotron 
MADE BY THE MAKERS,: OF THE RADIOLA 
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LIGHTNING NEAR WJZ'S TOWERS 

A remarkable photograph of a lightning discharge, taken at 
the Bound Brook, New Jersey station of the Radio Corporation, 
at 4:30 on the afternoon of August 12, 1926. The outline of the 
WJ2 towers can be faintly seen to the left of the discharge 
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And Now, We See by adio1 
How a Canny Scot Turned from Patenting a Waterproof Sock to the Develop- 
ment of Television- Selenium and the Photo -Electric Cell, Their Comparative 
Effectiveness -The Mechanism Involved in the Transmission and Reception 
of Pictures of Animate Objects- Commercial Development of the Televisor 

y A. DINSDALE 

THE last fifty years have seen the 
development and perfection of 
many scientific marvels, probably 
the most outstanding of these be- 

ing the telephone, the phonograph, the 
cinematograph, the airplane and airship, 
and, more recently, radio. All these in- 
ventions have come along so rapidly, com- 
pared with scientific development 
for hundreds of years previously, 
that the world to -day is prepared 
for the sudden announcement of 
even more wonderful achieve- 
ments. Thus, to -day, and with- 
out much ado, we are able to 
announce that the secret of the 
successful accomplishment of tele- 
vision has been unearthed; a 
successful television apparatus 
has been designed and built. 

Yet, what is television? 
Television is "seeing what is 

happening at a distance in the 
same instant as it happens," and 
the name denotes that this feat 
is performed by means of a 
system of electric telegraphy. 

Over short distances, provided 
no other objects intervene, this 
may be accomplished with the 
naked eye, and, for greater dis- 
tances, it can be done with the 
assistance of a telescope or pair 
of binoculars. But no telescope 
or binoculars will enable us to 
see through brick walls, or, from 
the comfort of our armchair in, 
say, San Francisco, see the Pres- 
ident of the United States as he 
makes a speech in Congress. On 
the other hand, science has pro- 
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gressed so far that, under such circum- 
stances, we can hear his speech as it is 
delivered. 

Science has also so developed that, still 
in San Francisco, we can open our morning 
paper and see reproduced therein a photo- 
graph of the President in the act of making 
his speech. That photograph would reach 

San Francisco from Washington by wireless 
or land line telegraphy, and the process is 
known as photo -telegraphy. It is not tele- 
vision. 

For many years, writers of scientific 
fiction have had no doubts as to what 
television meant, for in countless stories 
of this nature the miracle of seeing what is 

actually happening elsewhere is 
treated as an accomplished fact, 
and embodied in the story. 
Actually, it is only within the 
last few months that the miracle 
has become a fact. 

The history of television may 
be said to date from the discovery 
of the light sensitive properties 
of seliium. This discovery was 
made in 1873, by May, one of 
Willoughby Graham's assistants, 
and it was not long before the 
scientists of the day suggested 
that selenium cells might be 
made use of to give to the eye 
what the Bell telephone had al- 
ready given to the ear. 1 n 1880, 
Ayrton and Perry actually de- 
scribed a system by means of 
which this could be done, and it 
was then confidently predicted 
that in a very short time it would 
be possible to see over a tele- 
phone line. 

1 t was found, however, that 
the capabilities of selenium had 
been greatly overrated. Although 
a very larger number of workers 
have been working on television 
ever since the discovery of sel- 
enium, and much ingenious appa- 
ratus has been devised, the main 

JOHN BAIRD 
Inventor of the Televisor. He is a Scotsman, the son of a Presby- terian minister, about 35 years of age. After the war, Baird started 
in business selling a patent waterproof sock of his own invention, but 
ill health intervened and he had to abandon this project. He then took up television, a subject he had previously dabbled in, and has nów produced an instrument which is said to be far ahead of any other inventor's scheme for the transmission of moving pictures 
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stumbling block encountered by every in- 
ventor has been the selenium cell, which, 
although sensitive, is sluggish in action. 
When used for television purposes, selen- 
ium is called upon to convert into electrical 
impulses literally hundreds of thousands 
of light impulses per second, and its slug- 
gishness, or chemical inertia, absolutely 
precludes such rapid response. 

The task which selenium is depended 
upon to accomplish will be understood 
when it is pointed out that the human eye 
sees a whole scene in a single comprehensive 
glance. This, selenium is totally unable 
to do, and the suggested alternative was 
to divide up the scene to be transmitted 
into innumerable small parts, transmit it 
section by section to the receiving end, 
and to achieve this so rapidly as to create 
the effect of an instantaneous glance. 

Thus, if a picture only ten inches square 
were divided up into sections one tenth of 
an inch square, Io,000 impulses would have 
to be transmitted practically instanta- 
neously. To portray movement in a nat- 
ural manner (i. e., give a moving picture 
effect), sixteen complete pictures must 
be transmitted per second, which means 
that the selenium cell has to transform 
into electrical impulses 16o,000 light im- 
pulses per second. As the size of the 
picture is increased so is the magnitude of 
the task of the selenium cell increased. 

THE PHOTO -ELECTRIC CELL 

SELENIUM proving a failure, search 
was made for a substitute, and recently 

a new device, known as the photo-electric 
cell, has been tried. Certain metals, such 
as potassium, sodium, etc., have recently 
been discovered to possess the ability to 
generate minute electric currents when ex- 
posed to light, and it is this property which 
is made use of in the photo- electric cell. 
For television purposes, however, although 
the response of this new type of cell is 

instantaneous, and therefore sufficiently 
rapid for the purpose, the photo- electric 
cell is not sufficiently sensitive. Its output 
is of the order of a few micro- amperes only, 
and such a minute current has to be am- 
plified several million times before it can 
usefully be employed. 

After thus briefly outlining the nature 
and difficulties of television, we now come 
to the work of the inventor whose good 
fortune it has been to provide a practical 
solution to the various difficulties. 

Like Graham Bell, who invented the 
telephone, John L. Baird is a Scotsman. 
The son of a. Presbyterian minister, he is 

about 35 years of age, tall, slightly round 
shouldered, studious in appearance, and 
possessed of a keen sense of humor of the 
brand known in Scotland as "pauky." 
He was trained as an engineer and, on the 
outbreak of war, was studying at Glasgow 
University. He immediately offered him- 
self for enlistment, but, on being rejected 
for active service, served throughout the 
war as an electrical power station superin- 
tendent. 

At the conclusion of hostilities, Baird 
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started in business with a patent sock he 
had invented, which was designed to keep 
out the eternal damp for which the west 
of Scotland is world- famous. Money was 
plentiful and Baird was on the way to 
"getting rich quick," but ill- health inter- 
vened, in the shape of a complete physical 
and nervous breakdown, and all business 
had to be abandoned. 

We will not trace his subsequent activi- 
ties; suffice it to say that they form an 
interesting record of enterprise and ability, 
dogged by continual ill- health and recur- 
rent illness. 

Throughout the years of an active busi- 
ness life Baird had one hobby- scientific 
research. In the early days of his training 
he had endeavored to invent an improved 
selenium cell, and had devised a system of 

AT THE RECEIVING END 
This is a photograph of the image obtained at 
the receiving end during one of Baird's early 
experiments. Vastly improved likenesses are 

now obtainable 

television. His experiments in the latter 
subject date from 1912. Thus, when, in 
1923, he found himself compelled through 
ill health to abandon business and lead 
the life of a recluse, he again took up the 
threads of the television problem where he 
had left them so many years previously. 

With unlimited time at his disposal, 
Baird soon began to forge ahead, and after 
only a few months' work he succeeded in 
transmitting shadow -graphs. That is, by 
interposing an opaque object between a 

source of strong light and a selenium cell, 
he was able to transmit to the distant 
receiver, and reproduce on a screen, a 
shadowy outline of the object at the trans- 
mitting end. 

So far, so good, but shadowgraphs are 
not television. Baird soon found, like so 
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many other investigators in various coun- 
tries, that successful television is a much 
more difficult thing. In the case of tele- 
vision, it is not enough to send mere out- 
lines of the object to be transmitted. Not 
only the contour, but also all the details 
and gradations of light and shade, together 
with a lifelike reproduction of all move- 
ments, must be transmitted and received. 

To achieve this, the arrangement of scene 
and light source must be reversed. That 
is to say, the light, instead of shining on 
the light sensitive cell, must shine on the 
scene, and, under these conditions, the 
amount of light which actually reaches the 
cell is that amount which is reflected from 
the scene. 

Baird found that the amount of light 
reflected from the human face is of the order 
of one candle power only, and when the 
image of the face is broken up into many 
small parts for transmission purposes, it 
will readily be realized that the amount of 
light which actually falls on the light sensi- 
tive cell at any given moment is extremely 
small indeed. 

The full significance of the sluggish re- 
sponse of selenium, and the extremely 
feeble response of the photo -electric cell, 
will now be appreciated. 

Month after month Baird worked on the 
problem, using apparatus of the crudest 
description. The biscuit tins, sealing wax, 
string, and other makeshifts beloved of the 
true inventor, and scoffed at by the sterile 
pedant, were very much in evidence. At 
last, however, in April, 1925, he had the 
satisfaction of giving the first public demon- 
stration of television, transmitting out- 
lines between two separate machines. 
These outlines were not the shadowgraphs 
referred to above, but were transmitted by 
reflected light -a most important point, 
showing an enormous advance over the 
earlier experiments. They were, however, 
very rough and flickering, and mere out- 
lines. 

The demonstration created considerable 
stir, but Baird's weird apparatus, old bi- 
cycle sprockets, biscuit tins, cardboard 
discs, and bulls -eye lenses, all tied together 
with string and sealing wax, failed to im- 
press those who were accustomed to the 
shining brass and exquisite mechanism 
of the instrument maker. Also, the scien- 
tific world had never heard of Baird. He 
has no letters after his name, and belongs 
to no scientific societies and other highbrow 
institutions. In England, this means that, 
in the opinion of scientific circles, he could 
not possibly have achieved anything of 
scientific importance! 

Working feverishly at all hours of the 
day and night, in the face of diminishing 
funds, Baird progressed rapidly until, on 
January 27th, 1926, he gave a successful 
demonstration before the Royal Institution, 
one of Britain's leading, and most conserva- 
tive, scientific institutions. It is typical 
of the man that, on this occasion, he calmly 
invited the Institution to come around to his 
laboratory. About forty members turned 
up to see the demonstration, and the labo- 
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THE SLOTTED DISC EQUIPMENT OF THE BAIRD TELEVISOR 
Between the object to be transmitted, and the revolving slotted disc, B, is a light -tight partition in 
which is contained a special collecting lens. Reflected light from the object to be transmitted passes 
through the collecting lens and then through the slotted discs B, C, and D, and thence to the light 
sensitive cell. The discs break up the light to be transmitted into numerous flashes 

ratory was only capable of holding five or 
six at a time. However, by exhibiting to 
them in relays, all were in turn given a 
demonstration. 

THE APPARATUS USED 

THE apparatus used at the demonstra- 
tion is shown in part in the picture dia- 

gram on this page. Between the object 
to be transmitted, A, and the revolving 
disc, B, is a light -tight partition. A bat- 
tery of lights, similar to those in use in a 
photographic studio, are trained on the 
object or scene to be transmitted, and the 
light reflected from the scene is collected by 
means of a lens set in the partition. This 
lens acts in a manner similar to the lens 
of a camera, which collects light reflected 
from what is before it, and focusses the 
image of the scene on to the light sensitive 
cell. 

Between the collecting lens and the light 
sensitive cell, however, are several discs. 
The first of these, B, carries a series of 
lenses, which, as the disc revolves, causes 
a succession of images of the object, A, 
to pass over the next disc, C. This disc 
is slotted, as shown, and revolves at high 
speed. Its task is to interrupt the light 
reflected from the image, causing it to 
reach the light sensitive cell in a series of 
flashes. Before reaching the cell, however, 
the light flashes have yet to pass through 
the rotating spiral slots of disc D, which 
cause a still further subdivision of the image. 

E is the aperture through which the light 
finally passes to the light sensitive cell. 
The action of the discs, B, C, and D is to 
cause the light image to fall on the cell in a 
series of flashes, each flash corresponding 
to a tiny square of the image. 

This, roughly, is the principle ana ar- 
rangement of the mechanical part of the 
transmitter. The entire mechanism, called 
by Baird an optical lever, is the subject 
of a master patent which will, in all proba- 
bility, revolutionize certain other branches 
of optics. An independent authority has 
characterized the patent as the product of 
the brain of a genius. 

The arrangement of the lenses on the 
disc B is such that, as the disc revolves, 
each lens selects a narrow strip of the image 
as projected through the collecting lens 
situated between the object to be trans- 
mitted and the disc. This portion of the 
image, by virtue of the rotary action of the 
disc, is swept across the aperture E. Each 
succeeding lens is set a little nearer the 
center of the disc, so that, as the latter re- 
volves, successive strips of the image are 
dealt with until the entire image has been 
swept across the aperture. 

At the aperture E, the rotary action and 
perforations of the discs C and D have the 
effect of chopping up the long image strips 
into tiny squares. l t is as if a piece of 
paper were first ruled off into parallel 
strips in one direction, and then ruled off 
in the other direction to produce squares. 
Each square, in the television transmission 
mechanism, represents a small portion of 
the image, and the intensity of light in 
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each square depends upon the degree of 
light and shade reflected from the original 
object or scene to be transmitted. 

The entire mechanism is so designed 
that first the strips and then the squares 
just fit together, without an intervening 
space, and without overlap. 

Passing through the aperture E, the light - 
squares, or flashes, fall on the light sensitive 
cell, which is the most vital portion of the 
whole system. The difficulties in connec- 
tion with it have already been explained, 
and the design of a suitable cell has caused 
Baird more trouble than anything else. 
Working day and night for long weary 
months, he experimented with every possi- 
ble variation of every known type of light 
sensitive device, and eventually invented a 
cell of his own, the secret of which is still 
very closely guarded. All that can be 
said about it is that it is a cell of the colloi- 
dal type, that is, made up of extremely 
finely divided selenium held in suspension 
in a liquid. 

As the light flashes fall upon the light - 
sensitive cell, the resistance of the latter is 
altered in exact accordance with the in- 
tensity of the light falling upon it. The 
light impulses are thus transformed into 
electrical impulses which are then amplified 
by means of an ordinary a. f. vacuum -tube 
amplifier and transmitted over a wire 
circuit to the distant receiver. If it is de- 
sired to use wireless transmission, the tele- 
vision impulses are coupled up to the mi- 
crophone input terminals of an ordinary 
broadcast transmitter. The carrier wave 
is then modulated by television impulses 
instead of speech impulses. 

THE TELEVISOR 

`r HE receiving apparatus, or Televisor, 
1 as he has christened it, has been re- 

duced by Baird to the simplest possible 
form, so that, from the users' point of view, 
it shall be no more complicated than, say, 

BAIRD'S ORIGINAL TELEVISION TRANSMITTING APPARATUS 
This is a photograph of the equipment shown in the drawing at the top of this page. This appara- 
tus has been placed on view at the Science Museum, South Kensington, London. By this act, Baird 

is officially recognized as a pioneer 
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a loud speaker. l t is so designed, in fact, 
that it can be coupled up to the loud 
speaker terminals of any radio receiver, in 
parallel with the loud speaker, so that both 
speech and vision can be received simul- 
taneously. If desired, the Televisor, radio 
receiver, and loud speaker can be incorpor- 
ated in one instrument, like the self - 
contained radio receiver of to-day. 

Television Limited, the company which 
has been formed to exploit Mr. Baird's 
system of television in England, is already 
making preparations to market such a 
combined instrument, and a commercial- 
ized model has been produced. The instru- 
ment is contained in a handsome mahogany 
case measuring about 24 inches by zo inches 
by 18 inches deep. On the left of the front 
panel of the instrument is a ground glass 
screen about eight inches square, upon 
which the television images appear, and 
along -side this is the grilled opening of a 
loud speaker horn. A few binding posts 
at the back, for connecting up to the cur- 
rent supply, antenna, and ground, com- 
plete the external features of the instru- 
ment, which will probably sell for something 
like the equivalent of $250. 

RECEIVING EQUIPMENT 

THE mechanism for the reception of the 
television impulses is very similar to 

that used at the transmitting end, only the 
process may literally be said to be reversed. 
Instead of the light sensitive cell, a source 
of light is used in the Televisor, the inten- 
sity of which is controlled by the incoming 
television impulses. Bright flashes falling 
on the light sensitive cell at the trans- 
mitter cause strong currents to flow over 
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THE TRANSMITTING APPARATUS 
Mr. Baird is here shown at the transmitting panel of his television station in London. The carrier 
wave of the transmitter in London is modulated by television impulses instead of speech impulses. 
A receiving station has been set up at Harrow, nine miles from London, where the carrier wave is 
demodulated. Reception is accomplished by somewhat the same process as transmission, only it is 

reversed 

the transmission circuit, be it wire or radio, 
and these strong currents cause the light 
source to shine with great brilliance. Con- 
versely, dim flashes at the transmitting 
end cause dim responses in the degree of 
brilliance of the light source at the receiving 
end. 

THE CRUDITY OF BAIRD'S EXPERIMENTAL APPARATUS 
Is well emphasized by this picture. One of the several discs employed in 
the transmission of objects may be discerned in the upper left -hand corner 

The beam of light from the light source, 
constantly varying in intensity in accord- 
ance with the light and shade of the scene 
before the transmitter, is focussed, by 
means of lenses, onto a ground glass screen. 
I f an observer now looked at the screen, 
he would see a tiny stationary spot of light 
on it which would be constantly flickering. 
In that flicker is contained the image, but 
the light variations must be spread over 
the entire screen in their proper sequence 
before the observer can make anything 
of it. In other words, the various pieces 
of the jig -saw puzzle must be put together. 

This putting together and laying out 
of the image is performed by a mechanism 
similar to that shown in the picture dia- 
gram on page 141. Each light variation 
that comes through is passed through the 
aperture, E, of two discs, and thence on 
to a disc similar to B. Each lens on this 
disc selects the appropriate series of flashes 
which represent a strip of the picture, and 
sweep them, in the form of a strip of grad- 
uated light, across the ground glass screen. 
The next lens in order selects the next 
series of flashes and likewise sweeps them 
across the screen. 

I n this way the entire screen is finally 
covered, all the flashes, or squares, and 
strips fitting together so accurately that 
there is no noticeable junction. This ac- 
tion has taken quite a long time to describe, 
but actually it takes place in less than one 
tenth of a second! Due to the phenomenon 
known as "retentivity of vision," the ob- 
server thus sees, not a spot of light travel- 
ing over the screen at an incredible speed 
(which is what actually happens), but a 
complete picture, full of smooth gradations 
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of light and shade, and representing faith- 
fully the scene before the transmitter. 
Sixteen such complete pictures per second 
give the effect of smooth animation, as in 
the case of the motion picture. 

As may well be imagined, careful syn- 
chronism is necessary between the trans- 
mitting and receiving mechanisms. Both 
are driven by electric motors, and the prob- 
lem of synchronism depends upon these two 
motors being kept exactly in step. Baird 
achieves this by means of small synchronous 
motors which are used as controllers. An 
alternating current of a definite frequency 
(about 6o cycles) is generated at the trans- 
mitting end. This serves to regulate the 
speed of the small synchronous motor 
which controls the speed of the transmitter 
driving motor. 

This same frequency is superimposed on 
the carrier wave along with the television 
impulses, is picked out at the receiver by 
means of filters, and the re- 
ceiver output current of that fre- 
quency made to drive another 
small synchronous motor which 
controls the speed of the Tele- 
visor driving motor. Thus, 
synchronism is entirely depend- 
ent upon one thing only, i. e., 
the a. c. generated at the trans- 
mitter, so that any number of 
distant receivers, or Televisors, 
are controlled simultaneously 
and cannot possibly get out of 
step with the transmitter, un- 
less something goes radically 
wrong with their mechanism. 

From the foregoing, therefore, 
it is apparent that the carrier 
wave is made to convey two 
sets of frequencies, the tele- 
vision impulses and the synch- 
ronizing frequency. This latter 
is audible as a low steady hum, 
whilst the television impulses de- 
pend for their frequencies upon 
the image being transmitted. For example, 
the face of an individual looking directly at 
the transmitter sends out a series of sounds 
something like "brump, brump, brump," 
but, when turned sideways, the profile gives 
out a note like "perahh, perahh, perahh." 
A hand with fingers extended, if passed in 
front of the transmitter, will sound like the 
grating of a very coarse file, and an inani- 
mate object, such as a box, gives a single 
steady note. 

Since his demonstration before the Royal 
Institution in January of this year, Baird 
has made phenomenally rapid progress. 
A few months ago he had to use such power- 
ful lamps at the transmitting end that sit- 
ters were almost blinded and burned. 
Now he has so far improved his apparatus 
that the light required is little more than 
is necessary in an ordinary photographic 
studio, and soon, probably, daylight alone 
will be found sufficient. 

A few months ago, Baird was only able 
to transmit an object the size of a human 
face. Now he can take in a complete head 
and shoulders. Readers may remember 
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that during the early days of the moving 
picture, the results on the screen were far 
from perfect. There was a constant flicker, 
the focus was often wrong, and there was 
always the "pouring rain" effect. The 
images on the screen of Baird's Televisor 
suffered from very similar effects, but these 
are rapidly being eliminated, until, at the 
present time, a highly creditable demon- 
stration can be given. 

The writer is able to speak authorita- 
tively on this subject of progress, for he 
witnessed one of Baird's earliest demon- 
strations, and has been in close touch with 
developments ever since. The image seen 
on the Televisor screen is perfectly clear 
and unmistakable; the sitter before the 
transmitter can be recognized without the 
slightest difficulty, and every detail of his 
features can be taken in, even. to blemishes 
of the complexion. All movements are 
faithfully portrayed, just as they would 

Baird aims to raise these frequencies above 
the audible limit so they can be super- 
imposed on the carrier wave of an ordinary 
broadcasting station without in any way 
interfering with music and speech. At the 
receiving end they will then be picked out 
by means of filters and, whilst speech and 
music are rendered audible by means of 
the usual loud speaker, the scene before 
the microphone at the broadcasting station 
will be visible on the screen. 

Investigators in many countries have 
been striving to achieve television for some 
time, and many have claimed to have 
solved the problem, but have not been able 
to back their claims by an actual demon- 
stration. Unheralded by claims, and 
scoffed at by many skeptical "authorities," 
Mr. J. L. Baird has arrived with his appar- 
atus, the result of years of patient effort, 
and has actually given demonstrations in- 
numerable to scientists, press men, and 

curious visitors. He has proved 
beyond all question or doubt 

BAIRD DEMONSTRATES HIS TELEVISOR TO THE FAIR SEX 
A decidedly informal demonstration, one should say. On one occasion 
forty members of the Royal Institution turned up for a demonstration, 
and Baird's laboratory was then only large enough to hold six people at 
a time. By exhibiting to them in relays, he managed to give everybody 

a view 

be on a "movie" screen. Even the smoke 
from a cigarette can be seen, and its ascend- 
ing wreaths followed. The results are not 
yet as perfect as those seen on a motion 
picture screen, but such rapid progress has 
been made that the writer has no doubt in 
his mind that before long absolute perfec- 
tion will be arrived at. 

At present Baird is stepping out of his 
laboratory as far as the location of his 
Televisor is concerned, and he is now en- 
gaged in broadcasting his television im- 
pulses from his laboratory in the heart of 
London to a receiving station at Harrow, 
about nine miles distant, using a 25o -watt 
broadcast transmitter operating on t 5oo kc. 
(200 meters). These transmissions are 
purely of an experimental character and 
are being conducted nightly after regular 
broadcasting hours, the object of them 
being to perfect the technical details of the 
transmission, from a purely wireless point 
of view. 

At present, as stated above, the tele- 
vision and synchronizing frequencies are 
within the audio frequency limit, but 

that he Lhas solved the worst 
and most troublesome problems 
of television, and its commer- 
cial application is now but a 

question of development. 
Physics, mechanics, and optics 

have been ruthlessly explored 
to provide this new method 
of super- communication, and 
Baird's success is all the more 
remarkable and noteworthy 
because he has, from the very 
beginning, worked all alone. 
Even to -day he has no techni- 
cal assistants, for until recently 
much of his apparatus was 
of a secret nature. The secrets 
of some of it are still possessed 
by Baird alone, and he is 
too canny a Scot to allow 
any one into his confidence. 
Working under such circum- 
stances, therefore, the magni- 

tude of his task can perhaps be ap- 
preciated. 

Whenever he enters upon a new phase 
of development, Baird finds himself in 
need of expert knowledge of some science 
of which, perhaps, he is in complete ignor- 
ance. In order to progress, therefore, he 
has only one alternative -to go out to a 
library and get all the available literature 
on the subject and proceed to digest it. 
Truly a difficult task, and one which he 
has faced many times. 

Thus, once again is it demonstrated 
that, in the field of scientific endeavor, 
much of the best work of a basic and 
revolutionary character is done by indi- 
viduals working alone, without the aid of 
vast organized laboratories, and small armies 
of skilled assistants. Most certainly is 
Baird's developmental work in the tele- 
vision field a true example of individual 
perseverance, and patience, deserving of 
the ultimate award which now seems likely 
to be within this grasp. It is too bad 
that we cannot all personally see Baird 
and his remarkable apparatus. 



What the Future Holids f®r the 
Radi® Industry 

Can We Look for the Emergence of Big Industrial Organizations?-Reasons Why the 
Radio Corporation Will Not Establish a Monopoly -The Future for the Consumer is Bright 

RADIO is an industry as well as an 
art. It is doubly "charged with 
a public interest." The ingenuity 
of inventors has placed in the 

hands of millions a new and fascinating 
form of recreation. The enterprise of 
hundreds of business men has offered the 
instruments of this recreation in dozens 
of models at a wide range of price. There- 
fore, the public has a profound interest in 
the radio industry. It is a public concern 
whether that industry shall be constricted 
into the hands of a few people, or whether 
it shall continue to offer the widest possible 
variety of competition in quality and price. 

Many things will enter into the fate of 
the radio industry. Previous articles in 
this series have indicated the importance 
of patents. It was pointed out that one 
of the possibilities was a series of court 
decisions that could pretty well put the 
entire industry into the hands of the Radio 
Corporation. Having considered that pos- 
sibility, it may be well to consider alterna- 
tive possibilities. 

In the first place, the Radio Corporation 
itself is a somewhat artificial and unnatural 
institution. To indicate just what is 
meant by this statement, let us sketch 
briefly the career of another patent - 
sustained industry that seems to us a per- 
fectly natural type. When the late John 
H. Patterson went into the cash register 
business, he went with only one idea, 
namely, to manufacture and sell cash regis- 
ters. The cash register was a patented 
invention, a very crude affair, barely capa- 
ble of practical use, and offering endless 
opportunities for patentable improvements. 
Patterson acquired the basic patent and 
proceeded at once to manufac- 
ture and sell. The expected 
improvements were made, often 
by outside inventors. The basic 
patent was attacked in the 
courts. Down to the day of 
his death, Patterson was en- 
gaged in endless patent suits, 
but his business grew until it 
became one of the wonders of 
the world. 

The essential differences be- 
tween the National Cash Regis- 
ter Company and the Radio 
Corporation are several. First, 
the Cash Register Company had 
John H. Patterson, a man of 
business genius and masterful 
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character. More important, all of Pat - 
terson's eggs were in one basket, and 
that basket was the cash register business. 
More than once he gambled every dollar 
he owned and all he could borrow on some 
daring stroke to increase his business. It 
was not enough to say that the business 
was bis; the business was him -to be un- 
grammatically emphatic -it was the life of 
his life, and he had no thought nor interest 
but to make it succeed. 

Again, let us emphasize the fact that 
Patterson primarily wanted to make and 
sell cash registers. Patents were necessary 
to him, improvements were necessary to 
him, patent suits were an unavoidable in- 
cident of his battle for a free hand to make 
and sell cash registers. He fought patent 
suits as he fought competitors -to the bitter 
end. He was out for blood, in the business 
sense, and he won out. 

THE RADIO CORPORATION- UNNATURAL 
ORGANIZATION 

NOW let us consider the Radio Corpora- 
tion in the light of this comparison. 

In the first place, it was founded, not as a 

business enterprise, but as a patent pool. It 
was not the creation of a man, but indirectly, 
the creature of three great corporations, the 
General Electric Company, the American 
Telephone & Telegraph Company, and the 
Westinghouse Electric & Manufacturing 
Company. These three corporations had, 
and still have, aggressive managements. 
They had, and still have, conflicting in- 
terests. The conflict of those interests was 
not removed by the pooling of the radio 
patents held by the three respectively. On 
the contrary, the now legally enforced 

companionship in that pool rather tends tc 
exasperate that natural conflict. Hence, 
there are internal strains within the Radio 
Corporation that could not have existed 
in the Cash Register Company. Patterson 
was the "king or nothing" type and h 
stayed king. 

Another striking contrast lies in the ab- 
sence of a man at the head of the Radio 
Corporation. This is not meant in the 
slightest sense as derogating the genius of 
Owen D. Young, General Harbord, or 
David Sarnoff. They have business genius, 
as Patterson had, and in the case of Mr. 
Young, it is probably of a considerably 
higher order than Mr. Patterson's.. But 
Mr. Young is not head of the Radio Corpor- 
ation in the sense that Mr. Patterson was 
head of the Cash Register Company. In 
the first place, he has the General Electric 
Company on his hands, and that is a job 
big enough to occupy most of any man's 
time and energy. In the second place, he 
has not got the financial ownership -not 
mere control, but ownership -of his com- 
pany. Patterson could, and did, fire 
everybody in his company when he wanted 
to make a quick turn and the others could 
not turn fast enough to. keep up with him. 
Mr. Young would not use such furious 
methods if he could, and he could not if 
he would. 

To repeat, then, the Radio Corporation 
is an artificial institution, in that it lacks 
the natural foundations of a business enter- 
prise, namely, a purely commercial origin, 
singleness of purpose, and positiveness of 
control. Its business is of two wholly 
unrelated kinds: first, public service in the 
form of telegraphic communications, and 

second, the manufacture and 
sale of articles of merchandise, 
namely radio sets and parts. 
These two functions call for 
quite different types of mind 
and for quite different types of 
organization. And in exercis- 
ing the second of these func- 
tions, it is further handicapped 
by the fact that, while it main- 
tains its own selling force, it 
must depend for its manufac- 
turing upon two associates, the 
General Electric and the West- 
inghouse Electric; with the fur- 
ther complication that while 
these two companies are nomi- 
nally its manufacturing sub- 
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C'j''HIS is the third and concluding article in the series by Mr. French 
1 Strotber, one of the associate editors of WORLD'S WORK. The first of 

this series of articles proposed to show tbe course of the inventions and de- 
velopments in radio which are responsible for the present complex situation. 
The second, published in RADIO BROADCAST for November, gave an analysis 
of the radio patent structure and something about wbo owns the important 
or key patents. This article discusses tbe problems of the radio industry 
in a remarkably sane manner. The bawds ventured here about the future 
of the industry are not in any sense casual; they are the result of many in- 
terviews with those prominent in the business side of radio and an extremely 
careful study of the probable future course of radio, judged in the light of the 
experience of other industries. It is comforting and important to note that 
there need be no serious fears about the future of the radio industry; all signs 
point toward a sane and proper development. 

-THE EDITOR. 
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sidiaries they in reality control the "par- 
ent" company, and with the still further 
complication that these two joint children - 
parents are in all other respects violent 
competitors. 

WHO LEADS THE RADIO INDUSTRY? 

THE Radio Corporation at the moment 
is unquestionably the leader of the 

radio industry, and it is feared by all other 
radio companies. This fear is based upon 
the patent structure of the Radio Corpora- 
tion, and the possibility that court decisions 
may so strengthen that position as to make 
inventive competition practically impossi- 
ble, and destroy the commercial structures 
erected upon conflicting patents. 

The patent complication is, of course, 
the reason for the development of astonish- 
ing successes such as that of A. Atwater 
Kent. It is a curious commentary on the 
idea of a legal patent monopoly that his 
success, like that of several others in the 
field, rests upon no patents at all. Here is 

a man of most unusual business talent, who, 
unable to acquire patents in a developing 
art, but perfectly willing to pay tribute 
to whoever the courts decide owns the 
patents he uses, refuses to wait until the 
courts get to that point, and plunges into 
the business while it is on the flood tide, 
and makes a spectacular success of sheer 
commercial skill. 

It is idle to say that Atwater Kent is a 

"pirate." He has qualities that no pirate 
ever had, and they are qualities that 
industry needs. Doubtless, too, they 
are qualities that the industry will 
eventually be glad to buy, no matter 
how the patent situation goes; for 
selling power of his kind does not grow 
on every bush, and is worth a high 
price when it can be commanded. 
This example is cited to indicate the 
importance of commerce skill, as well 
as of patents, in the radio industry . 

An example can be chosen in 
another direction. The Stromberg- 
Carlson Company has had a genera- 
tion of experience in the manufacture 
of telephone apparatus. Essentially, 
the problems of radio manufacture 
are much the same as the problems of 
telephone manufacture. Both call 
for refinement of design, and, to get 
real results, for extreme skill in fabri- 
cation. In engineering language, a 
first -rate radio set is now a "preci- 
sion job," calling for calibration of 
parts to the thousandth of an inch. 
Haphazard methods of manufacture 
were all right while radio was a 
craze over a new mechanical marvel. 
But genuine skill in manufacture is 
increasingly perceptible to the radio 
public, and in time will be univers- 
ally demanded. That kind of skill 
is not created in a day. Stromberg- 
Carlson have it, and doubtless they 
too will be welcomed into whatever 
situation the courts may resolve the 
radio receiver situation into. 

A third example may be cited, in a 

the 

third direction. Inventive genius flowers 
continually, and often in unexpected ways. 
Companies which, like A. H. Grebe & 
Company, maintain research laboratories 
of their own, may at any time develop 
inventions so valuable that they, too, may 
be indispensable to whatever powers con- 
trol the radio field. 

REQUISITES FOR SUCCESS IN RADIO 

MANUFACTURING 

THERE are, then, at least three other 
necessary factors besides patents. 

These are commercial skill, manufacturing 
skill, and inventive talent. 

It is only fair to the Radio Corporation 
to say that it recognizes these things as 
clearly as anybody else sees them. The 
Radio Corporation does not wish to possess 
a monopoly of the manufacture and sale of 
radio sets. It is reasonably certain that, 
even if they got favorable judgments in 
all their patent suits, they would not try 
to put all their competitors out of business. 
It is reasonably certain, on the contrary, 
that they would ask a number of those com- 
petitors to share the field with them, under 
cross -licensing agreements. Doubtless they 
would insist that such concerns should 
possess one or more of the qualifications 
sketched above, namely, exceptional com- 
mercial skill, or exceptional manufacturing 
skill, or valuable patents or inventive staffs. 

These would seem to be not unreasonable 
requirements, and probably most of the 
independent companies that have one or 
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another of these qualifications would be 
glad to see the present situation cleared up 
by some such solution. But for the present, 
the very nature of the patent law and the 
unadjudicated status of most of the radio 
patents make it almost inevitable that 
patent litigation shall be fought to a finish, 
so that the whole industry may know where 
it stands. Even the Radio Corporation, 
strong as its patent structure is, needs this 
assurance of certainty -perhaps, exactly 
because of its patent structure, it may need 
it even more than the independents. The 
Radio Corporation is run by thoroughly re- 
sponsible financial interests, has an invest- 
ment of thirteen million dollars in patents, 
and the interests of thirty thousand stock- 
holders to protect. As its fundamental 
assets are primarily in patents, it has got to 
find out what the courts say those patents 
are worth. 

Another element in the situation tends 
to eliminate many companies now in 
existence. This is the progress of inven- 
tion. I n a short span of years, it is 
quite possible that television by wireless will 
be a commercial fact, as it is already a lab- 
oratory fact. When that time comes, no 
receiving set will be valued that does not 
include this feature, by which the home 
user may see as well as hear the distant 
speaker or entertainer. The mechanism of 
television will require "precision " manu- 
facture of an order beyond the powers 
of many companies now operating. It 
requires a trained ear to distinguish be- 

tween good reception of sound and 
only fair reception, but any child can 
perceive the difference between .good 
projection of a motion picture and 
less- than -good projection. To pro- 
duce that difference calls for techni- 
cal skill of a high order. The radio 
manufacturer who cannot supply it 
will have a hard time. 

To recapitulate: The radio art is ad- 
vancing rapidly, in the direction of re- 
finements of basic inventions, designed 
to improve the quality of performance. 
Radio patents are in a state of chaos, 
owing to the inevitable delays in the 
Patent Office and the Federal Courts. 
The radio industry reflects that uncer- 
tainty in the rapid rise and fall of radio 
manufacturing companies. Probably 
most of the independent manufacturers 
will disappear, either through the fail- 
ure of the courts to sustain their pat- 
ents, or through poor manufacture or 
poor business management. Probably 
a few independent complete set manu- 
facturers will survive all vicissitudes, 
by virtue of excellence of manufactur- 
ing staff, exceptional business ability, 
or unusual inventive talent. Probably 
a cross -licensing system between these 
independents and the Radio Corpora- 
tion will then permit all to use any in- 
vention they need. In any event, the 
public is certain to continue to get a 

considerable variety of choice in re- 
ceiving sets, at prices adjusted to suit 
all classes. 

WOO 

The Problems of the Automotive Industry Were 
Similar to Those Facing Radio Now 

IN 
19x5, 

practically all the companies in the National Auto- 
mobile Chamber of Commerce, the successor of all the earlier 

organizations of manufacturers, which includes all the leading 
automobile producers, except the Ford Motor Company, agreed 
to a plan of cross -licensing their patents which permits of their 
use by every other member free of charge. . . .1t was when 
the committee started work on a definite plan and the difficulties 
of appraising the value of patents and fixing royalties for their 
use became apparent, that it was suggested that no charge at 
all be made. As no manufacturer had patents worth as much 
as the aggregate value of the patents of all the others, there was a 
sound basis of fairness in this proposal. It was this argument 
that finally convinced the automobile manufacturers in the 
N. A. C. C. and induced them to adopt the plan. Each one 
had much more to gain from it than he was asked to contribute." 

"This cross -licensing agreement does not cover radical pa- 
tents, for it was felt that any company making inventions of a 
striking character, involving a radical departure from what is 
known, should be entitled to special compensation if such in- 
ventions proved valuable. . . . Patents, such as improve- 
ments on the engine, or on other parts of the car, come under 
the cross -licensing agreement and can be used by all the parties 
of this agreement free of charge. There are about eight hundred 
such patents owned by the members of the N.A.C.C. The 
practicability of this agreement is clearly evident when one stops 
to realize that a patent of this kind does not give the holder the 
right to manufacture a car. If it is an improvement on an 
engine, for instance, the holder of the patent must get licenses 
from the holders of all other patents on that engine before he 
can manufacture it. And none of the holders of other patents 
could make use of his improvement, which might be highly 
valuable, until they had gotten the right to do so from him." 

-JOHN K. BARNES in World's Work, May, 1921. 
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Why Broadcasting Offers no Real Competition to the Newspaper 
EVERY invention faces the op- 

position of the service it replaces. 
Radio broadcasting is afflicted 
with an unusually large number 

of opponents because its potentialities 
have been so greatly exaggerated in the 
public imagination. 

Perhaps no group has better cause to 
watch the progress of radio broadcasting 
than newspaper and magazine publishers. 
The trade papers of those industries over- 
look no opportunity to point out that 
radio, which they claim to have "nursed 
from a failing infant to maturity," may 
some day slowly engulf them. Radio 
broadcasting threatens the future of 
newspapers about as seriously as auto- 
mobiles threaten the shoe business. 

As to radio's alleged debt to the news- 
papers: when broadcasting spread like 
wildfire in the first year of the radio boom, 
newspapers took it up with considerable 
enthusiasm. They published radio news 
because it stimulated the sale of news- 
papers. One New York paper, for example, 
by publishing a radio supplement, nearly 
fourfolded its Saturday circulation. An- 
other New York paper has taken in prac- 
tically a million dollars a year in radio 

l he photograph forming the heading shows the short -wave 
antenna of the Ontario Ilydrodectric Commission at its 
Toronto station. This station works with a sister station at 

Cameron Falls, Ontario, near Port Arthur 

advertising for several years. Five radio 
concerns spend a total of a million dollars 
a year in newspaper advertising alone. 
Thus, by increases in circulation and by 
direct revenue from the industry, the work 
of newspapers in aiding the inevitable 
success of broadcasting has been repaid 
in dollars and cents. Radio advertising 
in newspapers is growing by leaps and 
bounds and there are few men in the 
advertising field who would insist that 
radio advertising will not equal automotive 
advertising within five years. 

The interest of the radio reader is con- 
centrated largely in the announcements 
of station programs. This interest con- 
tinues day after day. Hundreds of thou- 
sands, if not millions, of newspapers are 
brought home every evening instead of 
being left on train or street car because 
radio programs are referred to in the course 
of the evening. 

There is much wailing and gnashing of 
teeth in the trade papers of newspaperdom 
when such events as the Dempsey -Tunney 
fight are broadcast. Perhaps not as many 
extras announcing the result are sold as in 
the past because of radio. Perhaps the 
few news events which radio handles 
successfully offer a little competition once 
in a great while. I f this puts fear into 
the hearts of newspaper publishers, their 

hold on public interest must rest on weak 
foundations. Reader interest in radio, 
continuing day after day, and the huge 
expenditure of radio advertisers, counter- 
balances any loss from this source many 
times over. 

The newspaper has all the news of the 
world, outside of these very few outstand- 
ing events, with which to compete with the 
radio description. They can bring illus- 
trations and cartoons and opinions of 
recognized sports writers to the reader, 
while radio limits itself to a description by 
a single announcer. Newspapers can out- 
distance radio in every field of news 
distribution, even in those few rare events 
which radio brings to the public effectively. 
Newspapers, broadcasting an event like 
the Dempsey -Tunney fight, could popular- 
ize their own sports writers and gain 
attention to their own special way of 
handling such events, if they used radio 
to their own advantage as successfully 
as do other commercial users of broad- 
casting. 

Two fears are constantly in the minds of 
newspaper publishers: first, that radio 
broadcasting may become an advertising 
medium so powerful that it will react on 
their advertising revenue and, second, that 
broadcasting may eventually become a 

disseminator of news rivalling newspapers. 
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Both of these fears, experience has already 
demonstrated, are quite groundless. Radio 
is established as an entertainment medium 
and it has demonstrated that it is not an 
advertising medium. Any one attempting 
direct advertising by radio insults his 
audience and is promptly tuned -out. 
Broadcasting is a valuable good -will 
medium and may win sympathetic and 
favorable association with a trade name. 
It serves as a card of introduction between 
producers of goods and services and their 
ultimate consumers. That is a valuable 
service just as a card of introduction, 
presenting him to a prospect, is valuable 
to a salesman, but hardly any salesman 
would be foolish enough to attach an 
order blank to a card of introduction. 

Printed advertising sells goods. Com- 
mercial broadcasting popular- 
izes names. By so doing, it wins 
sympathetic attention to adver- 
tising and consequently makes 
it more effective. Commercial 
programs are themselves adver- 
tised and it would not be sur- 
prising to find, in the course of 
a few years, that the money 
spent in advertising commercial 
broadcasting programs, in order 
to bring them to the attention 
of newspaper readers, will ac- 
tually equal the amount spent 
on the broadcasting itself. 

Differing so in purpose, com- 
mercial broadcasting is no rival 
to the newspaper. And, even if 
it were a direct rival, it is one 
of such insignificant proportions 
that for the newspapers to re- 
gard it seriously is no more dig- 
nified a spectacle than that of 
an elephant running for his life 
at the sight of a mouse. 

If the amount spent on com- 
mercial broadcasting should ever 
equal one per cent. of the amount 
spent on newspaper advertising, 
commercial broadcasting could 
well be proud.of its tremendous 
growth. The advertising revenue 
of many a small town newspaper 
is greatly in excess of the amount 
spent on the largest commercial 
broadcasting chain in the coun- 
try. With regard to news competition, aside 
from such news as has actual entertainment 
value, such as world series games, prize 
fights and a few other outstanding sporting 
events, broadcasting is totally unfitted as 
a disseminator of the ordinary run of news. 
Imagine a newspaper printed with in- 
visible ink, which shows up one word at a 
time for one second, and you have a 
parallel of how broadcasting handles the 
news. It would take more than twenty - 
four hours to broadcast the entire contents 
of a metropolitan daily. The listener would 
have no choice of subject matter and no op- 
portunity to refer to or re -read a single 
line of what he gets by radio. Radio, in 
no way, threatens the editorial or the 
advertising purpose of the newspaper. 

Announcing the National Broad- 
casting Company 

THE formation of the National 
Broadcasting Company, a sub - 
sidiary of the Radio Corporation of 

America, was announced by newspaper 
advertisements recently, in which the 
position and policy of the company was set 
forth. The first few paragraphs are a 
clear recognition of the fundamentals 
upon which broadcasting, commercial and 
non- commercial, is based. The success of 
radio broadcasting is dependent entirely 
upon the ingenuity and showmanship skill 
used in bringing radio events to the public 
and the degree to which they stimulate 
and maintain the desire for radio reception. 

The statement says that: 

ates the attention of the radio audience 
and fails in his purpose. Herein lies the 
protection of the radio audience. Com- 
mercial broadcasters will not continue to 
use the medium if it fail to bring returns 
in the form of good will. Commercial 
programs must continue to improve both 
with respect to the skill of the artists ap- 
pearing and in the showmanship used in 
presenting them before the microphone, 
if they retain the attention of listeners. 

Somebody Should Give Edison 
A Good Radio Set 

WHEN a great American inventive 
genius declares that radio "is 
very poor because it is badly dis- 
and that "it should not be used 

for musical purposes," it is an 
indictment which attracts in- 
ternational attention. As the 
father of the phonograph, Mr. 
Edison might be excused for 
bias, but, as a scientist, there 
is not the least excuse for state- 
ments not based on investigation. 
The musical production attained 
by the modern high grade radio 
set is not to be compared with 
that of the very inferior prod- 
ucts of two and three years ago 
which the inventor must have 
used as his standard of com- 
parison. 

On a number of occasions' re- 
cently, the recording artists of 
one of the great phonograph 
companies have been asked to 
distinguish between phonograph 
and radio reproduction which 
they heard from a concealed 
instrument. None could tell 
the difference with certainty and 
he frequently guessed wrong. 

The writer recently had dem- 
onstrated to him by Dr. Alfred N. 
Goldsmith two phonograph rec- 
ords of the same selection by the 
same operatic star. One was the 
commercial record produced in 
the phonograph recording studio; 
the other was a radio program re- 
ceived on a standard commer- 
cial receiver and recorded at 

Goldsmith's laboratory. Musical 
have pronounced the radio record 

torted" 

THE POWERS BEHIND THE NEW NATIONAL 
COMPANY 

Photographed in New York with Vice -President Charles G. Dawes. 
Seated, left to right: General Dawes; Owen D. Young, chairman of the 
Board, Radio Corporation of America; General James G. Harbord, presi- 
dent, Radio Corporation of America. Standing: David Sarnoff, vice - 
president, Radio Corporation of America; M. H. Aylesworth, president 
of the National Broadcasting Company. On January 1st, 1927, the 
National Broadcasting Company will begin operations on a national 
scale with such stations as wiz and WEAF as part of a chain 
which can be extended to Denver (xoA) and Oakland (xco). The 
National Broadcasting Company is practically a merger of the broad- 
casting interests of the Radio Corporation, the A. T. & T. Company, the 

Westinghouse, and the General Electric Companies 

BROADCASTING 

The market for receiving sets in the future 
will be determined largely by the quantity 
and quality of the programs broadcast. 

We say quantity because they must be 
diversified enough so that some of them will 
appeal to all possible listeners. 

We say quality because each program must 
be the best of its kind. If that ideal were to 
be reached, no home in the United States could 
afford to be without a radio receiving set. 

The use of broadcasting by companies 
seeking the good will of the radio audience 
must meet these requirements also. The 
commercial broadcaster who wins the good 
will of the radio audience is the one who 
presents it with the finest possible program 
of its kind. He who endeavors to advertise 
or to disseminate selfish propaganda alien- 

Doctor 
experts 
better than the other because the artist 
expressed greater feeling, stimulated by the 
consciousness of a large and appreciative 
audience. As to frequency range and 
fidelity, "quality" experts and curves se- 
cured by measurement do not reveal any 
superiority in phonograph reproduction. 

The extraordinary improvement in 
phonographs during the last year, in 
fidelity of reproduction and broadening of 
the reproducing range, is due to the ap- 
plication of radio receiving and trans- 
mission apparatus to the phonograph art. 
The first improvement of any consequence 
in a decade of phonograph recording was 
the use of the radio type of microphone in 
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the broadcast input amplifier for what is 
termed electric recording. Equipment 
identical with that used in broadcasting 
studios has enabled phonograph recording 
by large musical groups in natural playing 
position rather than by small orchestras, 
huddled about an unresponsive megaphone, 
or singers, shouting at the top of their lungs, 
endeavoring to make the sluggish needle 
engrave the wax by sheer power of breath. 

Likewise, in the reproduction of phono- 
graph records, the use of amplifiers and 
loud speakers developed for radio sets 
has effected extraordinary improvement in 
phonograph reproduction, resulting in the 
revival of that once well -nigh forgotten 
business. For the first time, volume of a 
phonograph can be regulated, without 
introducing distortion, to suit the desire 
of the listener. Tonal quality, by reason 
of undistorted amplification and the ex- 
tensive widening of the frequency band 
handled and the use.of radio loud speaker 
equipment, has restored the phonograph 
in public confidence. 

Mr. Edison would have been much more 
accurate if he had said that the old fash- 

RADIO BROADCAST 

ioned phonograph, before the application 
of radio inventions to recording and re- 
producing, was very poor "because it was 
so badly distorted" and that the appli- 
cation of radio pick -up apparatus in 
recording and radio amplifiers and loud 
speakers in reproduction makes the phono- 
graph now equal in quality to the finest 
radio set. 

Where the WEAF Audience Is Sup- 
posed to Be 

AN ITEM in the New York Times 
furnishes a rather illuminating 
analysis of the audience of WEAF 

and the sixteen stations linked with it by 
wire lines. It estimates that the network 
reaches 59.5 per cent. of the receiving sets 
in the country and that 50.1 per cent. of 
the total population of the country is within 
the service area of the sixteen stations. 
71 per cent. of the listeners live in the city 
and 29 per cent. are rural. 

The number of radio sets reached by 
each of the stations in the network is 
estimated as follows: New York 7o2,oco, 

SHORT -WAVE STATIONS FOR COMMERCIAL USES 
IN CANADA 

The transmitting panel, front and rear view, of the Cameron 
Falls station of the Ontario Hydroelectric Commission, near- 
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Boston 380,000, Philadelphia 265,000, 
Washington 166,00o, Buffalo 125,00o, 
Pittsburgh 208,000, Cleveland 172,000, 
Detroit 224,00o, Cincinnati 187,000, Chi- 
cago 354,000, St. Louis 146,000, Minne- 
apolis 73,00o, and Davenport 88,000, 
making a total of 3,090,000. The average 
number of listeners per set is estimated 
at five, which corresponds to the number 
in the average American family. 

In most of the cities listed, there are rival 
high grade stations so that the division of 
this potential audience is dependent upon 
program attractiveness. Participation in 
chain programs gives such stations a 
marked advantage over their rivals. 

Why Not Hoover as Czar of Radio? 

SENATOR DILL, the legislative 
champion of radio, has announced 
a change of attitude with respect 

to the administration of the forthcoming 
radio law. For a long time, Senator Dill 
has favored regulation by the Department 
of Commerce, but he has recently turned in 
favor of commission rule, a sort of "inter- 

-Port Arthur, Ontario. This 250 -watt station (c -9AQ) works 
with the base station, Goo miles away at Toronto (c -9A1). In 
daytime a frequency of io,000 kc. (29.94 meters) is used and 
at night 5996 kc. (5o meters). The Cameron Falls power 
station supplies the twin cities of Fort William and Port 

Arthur with electric power 
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state commerce commission" for radio, 
members of which are to be appointed by 
the President. 

I t seems unfortunate that Senator Dill 
has been convinced of the desirability of 
this proposal. I t should aid him ma- 
terially, however, in getting his bill passed, 
because a commission with a good number 
of appointive ten -thousand -dollar jobs 
is always popular with congressmen and 
senators in case of reverses at the polls. 

Radio is not of sufficient importance to 
warrant so dignified and pretentious a 
commission. If it were to consist of real 
experts, devoted entirely to the good of 
radio, with fitness to membership de- 
termined by a life long study and interest 
in radio, it might be better than a political 
group. Even so, ten real experts would do 
nothing but argue their heads off. 

Radio is not sufficiently important nor 
are its problems so complex that such a 
magnificent body must be set up to regulate 
it. One good fifty- thousand -dollar -a -year 
executive, having the respect of the in- 
dustry, could clean up radio's troubles by 
six weeks of hard work. I t is too bad that 
Secretary Hoover has, or is supposed to 
have, presidential ambitions, because he 
would be ideal for the job. In fact, the 
industry could make it a hundred thousand 
dollars a year for him and profit thereby. 
Incidentally, Mr. Hoover, it would be a 
life job, paying more than the presidency 
and not be nearly so wearing. 

In the meanwhile, where is this radio 
industry which is so boastful of its powers of 
self -regulation? Its peerless leaders are 
still busy passing mere resolutions. 

The Dempsey -Tunney Fight 
-A Dangerous Precedent 

T1 
H E precedent set by the Royal 
Typewriter Company in purchasing 
the broadcasting rights to the 

Dempsey -Tunney fight at a cost said 
to be $35,000, including the expense of 
broadcasting, is one with dangerous conse- 
quences. The payment of large fees for 
the broadcasting of sporting events, which 
themselves profit by broadcasting, is both 
unfair and unwarranted. 

The prosperity of boxing has been 
tremendously helped by the impetus which 
radio has given it and that it should levy 
a fee upon those who performed this ser- 
vice for it is ingratitude. If this attitude 
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AT THE LOS ANGELES RADIO SHOW 
Radiola Hall, one of the exhibits. The Radio Corporation of America, among many other exhibitors, 
had an attractive display, which helped to make the exposition one of the largest and most interesting 

of any radio show held on the West Coast 

becomes general, the public may expect 
to be deprived of events sponsored by 
selfish and shortsighted interests. Pre- 
senting the Dempsey -Tunney fight was an 
excellent stroke for the Royal Typewriter 
Company, but a rather poor one for 
broadcasting. If the radio audience had 
been deprived of the fight because no one 
had been willing to pay this excessive sum, 
Mr. Rickard might have lost all the good 
will he has gained through the broadcasting 
of previous fights. 

Where Short Waves Are Not 
Needed 

THE American Railway Association 
has announced an experiment in 
the use of short -wave radio tele- 

phony between locomotive cab and caboose 
on long freight trains. The usual vagaries 
of short -wave reception were encountered, 
absorption in the vicinity of steel bridges 
being especially severe. 

In view of the growing ether congestion, 
it is unfortunate that radio is being con- 
sidered for a purpose which a wire line, 
coupled by plugs from car to car as air 
brake hose is coupled, can accomplish. 
This method would have the advantage of 

ONE OF MARCONI'S EARLIEST RECEIVING SETS 
The outfit used by Marconi when he obtained the first signal ever transmitted across the Atlantic. 
This set, together with other historical equipment, is on display at Marconi House, London. The 

twenty -fifth anniversary of this remarkable achievement occurs in December of this year 

enabling the conductor to cut in the line 
at any car. A break in the car to car 
chain could actuate an automatic signal, 
warning the engineer that the cars had 
uncoupled. At the same time, the wire 
system would not clutter the ether with 
radio communication as suitably carried 
by wire. 

The Progress of Radio In Russia 

T1 
H E Russian Information Service 
announces some news of the state of 
radio communication which shows 

that country is not as backward as we 
might have supposed. More than a million 
radio fans in the Soviet Union listen -in 
on the programs of the government sta- 
tions every day, it is claimed. Village 
libraries in four hundred villages of the 
Moscow and Leningrad provinces have 
been equipped with powerful receiving sets 
and loud speakers, while three hundred 
workers' clubs in the two cities have been 
similarly fitted out. The big transmitting 
stations at Moscow and Leningrad are 
wired to all the principal theaters, concert 
and lecture halls, and public meeting 
places. 

When the radio amateur in the Soviet 
Union wants to hear a bit of foreign trans- 
mission by way of variety he tunes -in on 
one of the big stations in Germany, Eng- 
land, or Denmark and occasionally he can 
receive from Paris. 

In addition to the stations in Moscow 
and Leningrad, powerful transmitters are 
now operating at Kharkov, Ivanovo, 
Bogorodsk, Kiev, Nijni Novgorod, Minsk, 
Voronesh, Tiflis, Baku, and other cities 
in the Soviet. 

Radio shows are attracting unprecedented 
audiences, auguring a most successful season. 
There were 250,000 at the New York show and 
ioo,000 at Los Angeles. 
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Radio Events in Foreign Lands 
THE broadcasting interference tangle 

which has hampered European broad- 
casting has been solved by a committee 

of experts. The American standard of ten 
kilocycles separation has been adopted and the 
99 channels available have been divided into 
two groups, 83 exclusive and 16 non- exclusive 
channels. Of the exclusive channels, Germany 
receives i2, Great Britain and France 9, Western 
Russia, Italy, Spain and Sweden 5, Czecho- 
Slovakia and Norway 3, and the remaining 
countries one or two each. The 16 non -exclusive 
wavelengths must accommodate i i6 stations 
approximately an average of 7 per common 
channel. This scheme is quite similar to the 
suggestions made in the October "March of 
Radio" for American allocations. 

ABROADCASTING staticn with a maxi- 
mum power of 9 kilowatts has recently 

begun operation on a wavelength of 452 meters 
in Leipsic, Germany. 121,423 listeners are 
paying monthly fees for the use of their radio 
receivers, indicating approximately one receiving 
set for every family in that city. 

THE Greek government has prohibited the 
I use of receiving sets tuning to more than 

two thousand meters. One of the best ways to 
win listeners on a particular wavelength is to 
pass a law against listening -in on it. 

THE RUSSIAN government, according to a 
New York Times correspondent, has animated 

a radio war between that country and Rumania 
by broadcasting revolutionary propaganda on 
wavelengths assigned to Rumanian stations. 
By this policy, the Soviet government is demon- 
strating its total unfitness to regulate radio 
and, by inference, anything else. 

AN UNKNOWN station disturbed the peace 
of mind of Mexican officials 

recently by broadcasting anti- 
government propaganda in the 
Federal District. The only place 
that station was easy to find was 
on the dial of receiving sets. 

THE French police are using ra- 
dio to broadcast, by means of 

Bélinograph transmitters, finger- 
prints of wanted persons and crimi- 
nals. Other countries are planning 
to join in this effort which will make 
the job of the international crook 
somewhat more hazardous. 

PRESIDENT DOUMERGUE, 
vacationing at Rambouillet, spent 

much of his time with head phones, 
chasing long distance radio rain- 
bows. According to the dispatches, 
he has been thoroughly captivated 
by the radio enthusiasm. His rec- 
ord reception is KDKA, Pittsburgh, 
"once faintly." If only he knew a 
few American radio liars! " KDKA? 

Any time I want it, and on the 
loud speaker too!" 

MR. ALBERT G. LI NSIG, foreign 
representative of the Freed - 

Eisemann Radio Corporation, esti- 
mates that there are 250,00o radio 
sets in Argentine, 40,000 to 50,000 
in Chile, 60,000 in Brazil, 12,000 
in Peru, io,000 to i 5,000 in Uru- 
guay, and 5,000 in Ecuador. In 
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Paraguay, Bolivia, and Venezuela, there are 
only very few, owing to the stringent govern- 
mental restrictions imposed. 
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ABULLETIN issued by the Department 
of Commerce estimates the value of 
radio equipment exports from the 

United States during i925 at ten million dollars, 
an increase of i8 per cent. over i924 and ten 
times the figure for i921. The report points 
out that the United States is the only important 
country in the world where no tax is levied upon 
the radio fan. Fees range from the nominal 
sum of one franc per year collected by France 
to $18 in Salvador and $i3 in Lithuania. Ap- 
parently the scale is inversely proportional to 
the desirability of listening to broadcasting. 
The British fee is two shillings, Sweden $2.70, 
Japan $.8o, South Africa $1.25. 

CANADA was our leading market for radio 
in i925, absorbing $3,682,980 worth, or 

27 per cent. of our total exports, Asia second, 
Europe third, and Latin America fourth. 

IN A statement following closely upon the 
announcement of the National Broadcasting 

Company, Mr. M. H. Aylesworth, its president, 
stated that the programs broadcast by the 
company through the WEAF and Radio Corpor- 
ation networks would also be available to other 
broadcasting stations throughout the country 
so far as it is practicable. 

THE Department of Agriculture announces 
that more than a quarter of a million farmers 

have enrolled in its radio farm courses, in which 
a score or more of broadcasting stations will 
coi perate. Twenty -four short courses of eight 

lessons each are being presented before the 
microphone. An hour for housekeepers has also 
been arranged, as well as dramatized versions of 
informative talks given last year. 

A sample of the improved radio showmanship 
being employed is in the manner in which current 
farm problems will be discussed. Instead of 
lectures or discourses, the new method is to have 
two speakers, one a typical farm county agent 
and the other a representative farmer who asks 
questions of the former. The Monday program 
will be devoted to livestock; Tuesday to crops; 
Wednesday to poultry; Thursday fruits and 
vegetables, and Friday dairying. 

The improved method of presentation will 
greatly increase the service value of the Home 
Department of Agriculture radio efforts. Our 
congratulations to Mr. Sam Pickard, director 
of the Department's radio activities. 

THE schedule of frequencies assigned to the 
General Electric Company for experimental 

work in high frequencies is as follows: 2XAW 
100,000 to 15,000 kilocycles (3 to 20 meters); 

2 Xo, 2 XAF and 2 XAD, 30,000 to 6000 kilocycles 
(to to 50 meters); 2 XH, 2 XK and 2 XAC, 6000 
to 2000 kilocycles (5o to 150 meters) ; 2 XAK, 2 XAZ, 

3000 to 1500 kilocycles (ioo to 200 meters); 
2 XAG (5o kilowatts) 790 kilocycles (379.5 
meters); 2 XAH, 300 to 75 kilocycles (woo to 
400o meters); 2 xi, general experimental license; 
2 XAM, 2 XAE, 2710 kilocycles (i io meters); 
and WGY, 379.5 meters. 2 XAF is now operating 
on 9150 kilocycles (32.77 meters) and has 
furnished programs for re- broadcasting through- 
out the British Broadcasting chain on one or 
two occasions, as well as to the Johannesburg, 
South Africa, station on one occasion. 

THE Navy Department is contributing to 
the encouragement of commercial aviation 

by extending the service of its radio compass 
stations.' It will soon be equipped to furnish 
bearings to aircraft in the same manner that 

they are now furnished to ships at 
sea. Compass stations along the 
coast are now calibrated for sea- 
ward service only and it will be 
necessary to calibrate them land-. 
ward as well. 

J. C. W. REITH 
Managing director of the British Broadcasting Company, the only organ- 
ization allowed to broadcast in Great Britain. A portion of the govern- 
ment license fee, required of every receiving set owner, is turned over to 
the B. B. C. for maintenance of its service. This illustration is repro- 
duced from the Wireless World, London. It is probable that Mr. Reith 
will hold an official position in the new British Broadcasting Corporation, 
Government controlled, which will probably come into existence on Jan- 

uary 1st, 1 927 

BY 
THE merger of the Electric 

Power Club, the Associated 
Manufacturers of Electric Supplies, 
and the Electric Manufacturers 
Council, there was formed t he 
National Electric Manufacturers 
Association, comprising the 270 
leading electrical manufacturers of 
the country. Included are the Gen- 
eral Electric Company, the National 
Carbon Company, the Radio Cor- 
poration of America, the Stromberb 
Carlson Telephone Company, the 
Western Electric Company and the 
Westinghouse Electric & Manufac- 
turing Company. The president of 
the organization is Gerard Swope, 
President of the General Electric 
Company . Unquestionably this 
body will wield great influence in 
the electric industry and its recom- 
mendations in legislative matters, 
including those affecting radio, will 
doubtless be considered by our 
legislators with a sensitive ear. 

THE largest tube transmitter now 
operating is the recent So -kilo- 

watt installation of the Navy De- 
partment at San Diego, California. 


