
How to Build a Two-Stage Radio - Frequency Amplifier 

THE MARCH OF RADIO 
A New Method of Transmitting Pictures by Wire or Radio 

DOUBLEDAY, PAGE & COMPANY GARDEN CITY, NEW YORK 



The pitcher has com- 
pleted that slow, leisure- 
ly. tantalizing wind -up. 
That long, lithe, million 
dollar arm has flashed 
back. A moment . . . 

and the ball, a white, hissing 
streak, is catapulting toward 
the catcher's waiting mitt. 
And the winning or losing of 
a World Series depends on 
whether or not the batter has 
his eye on the ball. 

A Cunningham Tube always has 
its eye on the ball. It stands ready 
to transmute an electrical impulse, 
traveling at a speed which would 
make the speed of a baseball seem 
a snail's pace, into music, a Pres- 
ident's message -what you will. 

Types C -301A: C -299: C -300: C -11: C -12, In the orange and 
blue carton. 

Price $3.00 each 

v 1e. 

Patent Notice: Cunningham tubes are covered by patents dated 2- 18 -08, 2- 18 -12, 12- 30 -13, 10- 23 -17, 10 -23 -17 and others issued and pending. 

RADIO / TUBES 
Home Office: V 

/ì 182 Second St., 
SAN FRANCISCO 

NEW YORK 
CHICAGO 

* Tested and approved by RADIO BROADCAST * 
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Ask the Belden dealer about loops 
Are you planning to make a loop for your radio receiver? Then 
go to the nearest Belden Radio Dealer and examine a spool of 
Belden Loop Wire. Notice its construction for efficiency. It is 
made of 60 strands of bare copper twisted with 5 strands of 
half hard phosphor bronze. The phosphor bronze wires pro- 
vide strength and make Belden Loop Wire non -sagging and 
non -stretching. It is just the wire you need for folding loops. 
The insulation matches the loop frame in color. Get ready 
for summer radio by making your loop aerial, now! Send for 
our booklet, "Helpful Hints for Radio Fans." Use the coupon. 

'Belden Loop Wire 
It is merchandised on 100 ft. 
spools, packed five spools in one 
Belden orange-and-black striped 
carton. Leading dealers and job- 
bers carry Belden Radio Products. 

Manufacturing Company 
2312A So. Western Ave. 

CHICAGO, U. S. A. 
Manufacturers of Electrical Wire 

Product! Since 1902 

Belden Manufacturing Company, 
2312A So. Western Ave., Chicago 

Please send me by return mail your booklet, "Help - 
ful Hints for Radio Fans." 

Name 

Address 

* Tested and approved by RADIO BROADCAST * 
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distinguished for its 
Musical Excellence! 

Refinements had to come before radio 
could make its true appeal on the basis 
of musical excellence. 
This was the view of the Thompson en- 
gineers, who, with fifteen years' experi- 
ence in manufacturingwireless equipment 
to their credit, set their ample resources to 
thetaskof producing a radio receiver which 
should be not `just a radio," but a musical 
instrument. 
On every hand theThompson Neutrodyne 
is acknowledged as the maestro of radio, a 
truly fine musical instrument by every 
standard. The recognition accorded the 
Thompson is due to Thompson Tone. 
Tone that is versatile in its handling of every sen- 
sitive shade of music. Tone that falls pleasantly 
upon the ear of the most orthodox music -lover. 
Tone that does not and cannot offend the sensibili- 
ties of the most critical listener. Thompson Tone! 

SIX TUBES GIVE 
DISTANCE WITH VOLUME 

An unique transformer (an exclusive Thompson 
engineering feat) permits the use of six tubes in 
the Thompson Neutrodyne - an achievement 
heretofore confined to the experimental laboratory. 
Distant programs that come in faintly (if at all!) 
on ordinary receiving sets are delivered with the 
volume and brilliance of nearby broadcasts on 
the 6 -tube Thompson. 

THREE SETS 
FROM WHICH TO CHOOSE 

The 6 -tube Thompson Concert Grand, illustrated 
above, retails at $180. This is unquestionably the 
finest thing in radio today at any price. There is 
also the 5 -tube Thompson Parlor Grand which re- 
tails at $145. Thompson quality throughout, but 
with one tube less than the Concert Grand. Then 
there is the 5 -tube Thompson Grandette which 
retails at $125. This differs from the Parlor 
Grand chiefly in size and cabinet work. 
R. E. Thompson Mfg. Co., 30 Church St., N.Y. 

CbOMPS.01) 
RRDIO 

Prices slightly higher West 
of the Rocky Mountains 

The Thompson Speaker 
The Thompson Speaker contains over -size 
magnet and coils, amplifying armature, 
diaphragm in scientific cone shape. The 
volume regulator enables adjustment for 
varying strength of near and far stations. 
Uses no battery current. For supremely 
natural home radio - The Thompson 
Speaker - Retails at $28. 

* Tested and approved by RADIO BROADCAST * 
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Earn5O to X200 aWeek 
in RADIO 

You can! Hundreds of ambitious men are already 
earning thousands of dollars in this wonderful new 
industry -you, too, can get your share. Mail cou- 
pon below for Free Book which describes fully 
the amazing money making opportunities in Radio 
and tells how Y O U can earn from $5,000 to over 

$10,000 a year. 

T HE astounding growth of Radio has created 
thousands of big money opportunities. Mil- 
lions of dollars were spent during the past 

year on Radio, and thousands of young men are 
needed right now to meet the ever increasing de- 
mand of work. 

Men are needed to build, sell, and install Radio 
sets -to design, test, repair -as Radio engineers 
and executives -as operators at land stations and 
on ships traveling the world over -as operators 
at the hundreds of broadcasting stations. And 
these are just a few of the wonderful opportunities. 

Easy to Learn Radio 
at Home in Spare Time 

No matter if you know nothing about Radio now, you 
can quickly become a Radio Expert, by our marvelous 
new method of practical instruction -instruction which 
includes all the material for building the latest up-to- 
date Radio apparatus. 

Scores of young men who have taken our course are 
already earning from $75 to $200 a week. Merle Wetzel 
of Chicago Heights, Ill., advanced from lineman to Radio 
Engineer, increasing his salary 100% even while taking 
our course! Emmett Welch, right after finishing his 
training started earning $300 a month and expenses. 
Another graduate is now an operator of a broadcast- 
ing station -PWX of Havana, Cuba, and earns $250 a 
month. Still another graduate, only 16 years is averag- 
ing $70 a week in a Radio store. 

PAY INCREASES 
OVER $100 A MONTH 

I am aver- 
ag i n g any- 
where fro m 
$75 to $I50 
a month more 
than I was 
making before 
enrolling with 
you. I would 
not consider 
$10,000 too 
much for the 
course. 

(Signed) A. N. Long, 
Greensburg, Pa. 

DOUBLES SALARY 
I can very 

easily m a k e 
double t h e amount of 
money now 
than before 1 

enrolled with 
you. Your 
course h a s 
benefited me 
approximately 
$3,000 over 
and above 
%chat I would 
ha%e earned had I not taken 
i t. 

T. Winder, 
Grand Junction, Colo. 

Wonderful 
Opportunities 

Hardly a week goes by 
without our receiving ur- 
gent calls for our gradu- 
ates. "We need the serv- 
ices of a competent Radio 
Engineer" - "We want 
men with executive abil- 
ity in addition to Radio 
knowledge to become our 
local managers" - "We 
require the services of 
several resident demon- 
strators" -these are just 
a few small indications 
of the great variety of 
opportunities open to our 
graduates. 

Take advantage of our 
practical training and 
the unusual conditions in 
Radio to step into a big 
paying position in this 
wonderful new field. 
Radio offers you more 
money than you prob- 
ably ever dreamed pos- 
sible - fascinating easy 
work -a chance to travel 
and see the world if you 
care to or to take any one 
of the many Radio posi- 
tions all around you at 
home. And Radio offers 
you a glorious future 

The National Radio Institute is America's Pioneer 
Radio Home Study School -established in 1914. Our 
course is the absolutely complete one now being offered 
which qualifies for a government first class commercial 
license. It gets you the bigger paying jobs in Radio. 

Send for FREE BOOK 
Learn more about this tremendous new field and its 

remarkable opportunities. Learn how you can quickly 
become a Radio Expert and make big money in Radio. 

We have just prepared a new 
32 -page booklet which gives a 
thorough outline of the field of Radio-and describes our amaz- 
ing practical training in detail. 
This Free Book, "Rich Rewards 
in Radio," will be sent to you 
without the slightest obligation. 
Mail coupon for it now! 

For a short time we are offer- 
ing a reduced rate to those who 
enroll at once. Act promptly and 
save money. National Radio Institute, Dept. 31GB, Wash- 
ington, D. C. r ME. ME. M. MBE e MI= EMI MN= III= 

NATIONAL RADIO INSTITUTE 
Dept. 31 GB Washington, D. C. 

Please send me without the slightest obligation your Free 
Book, "Rich Rewards in Radio," and full details of your 
special Free Employment Service. Please write plainly. 

Name Age 

Address 

City State 
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Model VI, 14" wood bell $30 

Model VII, 21" wood bell $35 

Connect Music Master in place of 
headphones. No batteries. No ad- 
justments. 

Prices of all models slightly 
higher in Canada 

Model VIII, Mahogany Cabinet 
with "full -floating" wood $35 
bell 

Model V, wood bell, Metal $ Q 
Cabinet, Mahogany finish . 10 

; 
crl?usic 

. aster 
Resonant Wood Insures 
Natural Tone Quality 

Its True Significance 

9HE advent of Music Master sounded the death knell of the mere 
"loud speaker ", transformed the radio receiving set into a musi- 

cal instrument and made possible the wonderful stellar program 
now the feature of nation -wide broadcasting. 

Music Master does more than reproduce -it interprets,it re- creates. 
Imitated but never equaled, it remains the supreme musical instrument 
of radio -and there IS no substitute. 
MUSIC MASTER -the Ultimate of Artistic Radio ReCreation 

Music Master's precision instrument is the acme of scientific per- 
fection. Music Master's tone chamber of heavy cast aluminum is a 
marvelous mold of sound without distortion. Music Master's ampli- 
fying bell of resonant wood gives to every sound its full, vibrant 
qualities and natural characteristics. 

Music Master's manufacturers pledge unreserved and uncondi- 
tional protection to every purchaser. Back of your dealer stands the 
Music Master Corporation to guarantee its products direct to any- 
one, anywhere, at any time. 

sk Ç.er Coraton 
Makers and Distributors of High -Grade Radie Apparatus 

Tenth and Cherry Streets, Philadelphia 
Chicago Pittsburgh 

Canadian Factory : Kitchener, Ontario 

* Tested and approved by RADIO BROADCAST * 
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Newport Selectivity Opens for You 
The Treasure Box of Broadcasting! 

Into the Treasure Box of Broadcasting are daily poured treas- 
ures that fade the "King's Ransom" into insignificance, 
treasures that make even the connoisseur breathless. 

Into this Treasure Box goes clail9 the most priceless accom- 
plishment of civilization which for want of a better name 
is called genius. Comes a might-) spender who scoops 
with a lavish hand out of the inexhaustible reservoir of human 
thought all the jewels of art, of science, of industry and 
dumps them into this Treasure Box. All the rarest pearls 
that it has taken over ten thousand years of mental grop- 
ing to find are in it. Even the wealth of the world passes 
through it ever-) twenty -four hours. All the secrets, all the 
beauty, all the mellowness of Time are locked within it. 

Yet, the mere twist of a Newport dial, makes all these 
treasures -)ours. Moré than that! The Newport dial will 
bring this Treasure Box into your living room and open it' f or 
you. You ma-) keep it all or take -)our choice. 

yt 
WCWDOTt I?aa'io Cow 

250 W st 54thStreet, 
WewYor/t City 

The Newport is a Good Receiver Built in a Piece of Fine Furniture 

* Tested and approved by RADIO BROADCAST * 
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AFTER ALL 
Here is the answer 

THE Neutrodyne is the 
largest selling type of 

Radio Receiver, and the 
Freed- Eisemann is the 
largest selling Neutrodyne. 

There is a very good reason 

e 
s NER°,rNE R M bbL! 

FREED - EISEMANN RADIO CORPORATION 
Manhattan Bridge Plaza, Brooklyn, N. Y. 

* Tested and approved by RADIO BROADCAST * 
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"I selected it for its 
high insulating qualities 

It cuts down the losses in the circuit" 
THOSE were the exact words 

of a prize- winner in a radio set - 
building prize contest, when asked 
why he used a Radion Panel. Like 
thousands of others, he had found 
by experience that there is nothing 
quite like Radion for real results. 

Our engineers developed Radion 
Panels especially to order for 
radio. Losses from surface leakage 
and dielectric absorption are excep- 
tionally low. And low losses mean 
clearer reception, more volume and 
more distance. 
Easy to Work moisture proof 

resists warping 
RADION is easy to cut, drill and 
saw. You need not have the slight- 

est fear of chipping. Radion resists 
warping. It's strong. It's moisture 
proof. It comes in eighteen stock 
sizes and two kinds, black and ma- 
hoganite. 

Radiod ealers have the exact size 
you want. The use of Radion by 
the manufacturers of ready -built 
sets is almost invariably a sign of 
general good quality in that set. 

Send for booklet 
"Building Your Own Set" 

OUR new booklet, "Building Your Own 
Set," giving wiring diagrams, front and 
rear views, showing new set with slanting 
panel, sets with the new Radion built -in 
horn, lists of parts and directions for build- 
ing the most popular circuits -mailed for 
ten cents. 

AMERICAN HARD RUBBER COMPANY 
Dept. C5, 11 Mercer St., New York City 

Chicago Office: Conway Building. 
Pacific Coast Agent: Goodyear Rubber Co., San Francisco, Portland 

RAD I ON 
mie Supreme Insulation 

r- 
I 

1 AMERICAN HARD RUBBER COMPANY 
I Dept. C5, 11 Mercer St., New York City 

Please send me your new booklet, "Building Your Own 
Set," for which I enclose 10 cents (stamps or coin.) 

PANELS 
fDials, Sockets,BindingPostPanels,etc. 

Name 

Address 

* Tested and approved by RADIO BROADCAST * 
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l7Better color * Tasting luster 

2Lower Ire e ' sulphur 
-no discoloration 

Higher soft- J- enin point 
ald no warping 

Hour 
satisfaction by 
using Goodrich 
iliullo Panels 

OW dielectric losses in the panel increase selectivity and 
range. Any good hard rubber panels are lower in di- 

electric losses than panels made from other materials. 
We stake our reputation built up over a period of fifty -five 

years that Goodrich Hard Rubber Panels are absolutely sat- 
isfactory in every way and distinctly superior to other hard 
rubber panels in the three important respects listed above. 

For maximum selectivity and widest range, use : 
Goodrich Hard Rubber Radio Panels ... Goodrich V. T. 
Sockets . . Goodrich Variometers Unwound . . Radiophone 
Ear Cushions .... Spaghetti Tubing .... Battery Mats 

THE B. F. GOODRICH RUBBER COMPANY Established 1870 Akron, Ohio 

Goodrich 
1%J1BBEB. IjadioProducts 

"Best in the Long Run" 

* Tested and approved by RADIO BROADCAST * 
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"This Is WW J' 
Radio with the Detroit News is a tradition -a tradition based upon 
more than a quarter of a century of experimental work inaugurated 
by the late James E. Scripps, founder of the News itself. 

The News began broadcasting away back in September 1920. Today 
Radio the world over, admires WWJ for the clear, even. mechanical 
perfection ofits message. And the Detroit News Orchestra is every- 
where an accepted standard of sound, musical excellence. Hear it, at 
its very best, through The Superspeaker. 

V. 

---- ,- ,... 

y 

r:- 9 ., : 

. 

CC OAST to Coast on the 
Loudspeaker" is your ulti- 

mate hope from a modern 
Radio Set. 

But this is i00% performance 
and needs the i00% loud- 
speaker -The Jewett Super - 
speaker, nothing less! 

The throat is as straight as an organ 
pipe. No extra batteries are needed. 

Compare It- You'll Buy 

Jewett Radio & Phonograph Co. 
5672 Telegraph Road Pontiac, Michigan 

a444 cs, 

Trademark 
Registered 

* Tested and approved by RADIO BROADCAST * 
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In Matched Sets 
For Uniform Dia 
Settings 

"None other so good." 
Conforms to Bureau of 
Standards specifications for 
lowest losses and best elec- 
trical characteristics. Skel. 
eton metal end- plates and 
automatic take -up for bear- 
ing wear are among its 
features. Absolute satisfac- 
tion guaranteed! 

Lacks some of the "costly 
refinements of DUPLEX 
Standard, but is "the best 
value for the price." Die 
cast rotor, milled stator 
posts, and other features 
usually found only in 
highest.. priced condensers. 
Electrical and mechanical 

perfection guaranteed. 

This most recent DUPLEX achievement 
-DUPLEX Standard condensers, specially 
tested, matched and guaranteed to have 
identical capacity curves, packed in sealed 
kits of three-has been enthusiastically 
welcomed everywhere by radio set build- 
ers, both professional and amateur. It is 
the only kit that affords uniform dial set- 
tings for Neutrodynes and all other tuned 
radio frequency circuits. There is only 
one number to log ---- not three -when 
you use a DUPLEX Matched KIT. 

Instructive literature sent on request 

* Tested and approved by RADIO BROADCAST * 
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General Theory of the Toro -Trap 
Figure i shows how the field of the ordinary 
coil extends into space and increases losses due 
to stray field. Figure 2 shows a "double 
series" winding, which restricts the field some- 
what. Figure 3 shows a "four series" winding 
and the field almost enclosed. In Figure 4 
(the Toro-Tran) the field is entirely enclosed 
and the losses due to stray fields are eliminated. 

Note that a stray signal passing through the 
coil at "X" -not introduced from the aerial 
or the tube -is balanced out at " Y" by the 
reversed polarity of the winding. This rejects 
undesirable signals, while the concentrated in- 
ternal field builds up the tuned signal. Hence 
maximum distance and selectivity. 

: _ and now the TORO -TRAN ! 
CARDWELL, whose pioneer " low- loss " condenser established new 

standards of radio efficiency, is now introducing the Toro -Tran* -the 
ideal balanced coupling inductance for all radio frequency work. 

*TRADE MARK 
Registry applied for 

The Toro -Tran eliminates signal energy picked up 
by ordinary coils from nearby stations. It eliminates 
magnetic feed -back in multi -stage radio frequency 
circuits, thus removing the most active factor in 
causing howling and distortion, and thereby increas- 
ing selectivity and distance. It rejects almost entirely 
the interference effects caused by electrical power 

machinery, elevators, door -bells, arc stations, etc. 
The Toro -Tran winding confines the field to the 

inside of the coil, a small area, and thus avoids one 
of the greatest causes of loss known to radio re- 
ceivers -that of stray magnetic fields, which result 
in the absorption of signal energy and reduce the 
efficiency of the receiver tremendously. 

Note these unusual advantages in assembly and operation 
1. Compactness. The coils do not re- 
quire spacing or angular mounting. 
They occupy less space than your 
condensers. 
2. Permit exact nullification for tube 
and stray capacity without guesswork 
or tedious testing. 
3. Closed magnetic field eliminates 
magnetic feed -back in tuned radio fre- 
quency amplifiers. 

4. Low distributed capacity, due to 
air spacing of each winding and to low 
voltage -drop per turn of small diameter 
wire. 

5. Maximum coupling and high ratio 
of voltage increase due to concentrated 
field with zero leakage. 

6. Absence of all supporting insulation 
in the field of the coil. This is one of 

The Toro -Tran has a lower "circuit resistance " (i.e., 
effective resistance as assembled in a set and not as 
isolated in the laboratory for theoretical measure- 
ments) than any inter -stage tuned transformer made 
and has a correspondingly higher amplification fac- 
tor, its ratio exceeding ten. 

To appreciate the many remarkable advantages 
of the Toro -Tran, write for our two free booklets: 
"The Torodyne Circuit" and "The Most Interest- 
ing Radio Frequency Transformer Ever Invented." 

Toro -Trans are ready to mount in any tuned 
radio frequency circuit. Replace your ordinary coils 

the greatest loss factors in the ordinary 
circuit and is not remedied by "skele- 
ton" or so- called " low- loss" windings. 

7. Ease of neutralizing oscillation due 
to tube capacity by means of rotating 
control, which anyone can "balance." 

8. Low capacity between primary and 
secondary, affording maximum trans- 
fer of energy to succeeding grid circuit. 

with Toro -Trans. You will be astonished with the 
results. Most .00035 mfd. variable condensers will 
tune them, but by using Cardwell Condensers you 
get maximum efficiency. 

Order from your dealer or direct 
CARDWELL TORO -TRAN WITH BALANCING 

POTENTIODON $ 4.00 
Cardwell .00035 Condenser for tuning 4.75 
Cardwell .00035 Vernier Condenser 6.25 
Cardwell .00035 Dual Condenser (two -in -one) 8.00 
Cardwell .00035 Triple Condenser (three-in-one). . . 12.00 
Cardwell Audio -Trans (compound audio transformers) 10.00 

The Allen D. Cardwell Manufacturing Corp. 
81 Prospect Street, Brooklyn, N. Y. 

* Tested and approved by RADIO BROADCAST * 
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"By merit raised to an eminence" Mi ton 

NATIONAL Velvet [vernier 
Condensers and Dials 

are used by Lieutenant Frederick H. Schnell 
(Traffic Manager, American Radio Relay League) for communication with amateurs on wave 
lengths from 20 to 125 meters from the Pacific Fleet during the cruise to Australia and return. 

LIEUT. SCHNELL'S TRANSMITTER USING THREE NA1 ION L CON DEN SERS 

In recognition of his splendid achievements in short -wave experiments, Mr. Schnell \\ as 
invited to join the Pacific Fleet and was commissioned a lieutenant. 

For his short -wave transmitter he has chosen NATIONAL Condensers ww it 
NATIONAL Velvet Vernier Dials. 

NATIONALS won this 
high honor only after 
the severest tests, one of 
which was the applica- 
tion of 6,000 volts A. C. 
at 4o meters without a 
breakdown. That tells 
the triumphant truth of 
the merit of NAT- 
IONAL Condensers. 
What further proof of 
their efficiency and de- 
pendability could you 
ask ? 

If your dealer is not yet stocked 
with NATIONALS, send us his 
name. We will see that you are 
supplied. Here are the prices: 

Transmitting Condensers 
(cons plrtt :rill Dial) 

.00025 (23 plates) $T I.00; 

. 00046 (43 plates) $i6.00. 

Receiving Condensers 
(complete :rìtl Dial) 

3 s" Bakelite Dial, Capacity - 
uiaaimum -MF .00I- $7.25: 
.0005 -$6.25 ; .00033 -$6.00 
. 00025- $5.75. 4" Bake- 
lite Dial, Capacity -maxi- 
mum -MF .00I -$7.5o :.0005 
-$6.5o; .00035 -$6.25; 
.00025- $6.0o. 

NATIONAL COMPANY, Inc. 
110 Brookline Street Cambridge, Massachusetts 

Sole Licensees for the manufacture of the National Regenaformer under the Browning -Drake Patents 

* Tested and approved by R: \ma BROADC AST * 
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silverMarskail.iic. RADIO EQUIPMENT 

SILVER CIRCUIT DESIGNS 

McMurdo Silver 
Assoc. I. R. E. 

THERE is authority back of Silver Circuit Designs. . . . 

They are the result of `ears of research and experimenta- 
tion with hundreds of models, all supervised by McMurdo 
Silver, Assoc. I. R. E., who is unsurpassed in Radio Design 
work. . . . Silver Circuit Designs have been approved by 
the "WHO'S WHO" of Radio. . . . These designs repre- 
sent new and direct routes to better results rather than make- 
shift changes in old methods. 

Sets built according to Silver Circuit Designs have outper- 
formed every promise made for them. Successful builders all 
over the country report consistent coast to coast loudspeaker 

reception. In regular, routine reception these sets surpass the record perform- 
ances of every other receiver. 

Silver Circuits are the most efficient that can be designed. Even inexperienced 
builders can realize to the greatest extent the advantages derived from the numer- 
ous improvements they embody. They are Circuits that Engineer and Novice 
alike can follow, each with the assurance of obtaining the same perfect results. 
THE SILVER SUPER -The 7 -Tube Wonder Set -Uses standard tubes, either dry cell or 
storage battery. Wave length range 200 to 570 meters. Range, approximately 500 to 5,000 
miles with loud speaker volume on a small loop. Embodies the highest refinements known 
in Receiver Design. Blueprints and Complete Building Instructions, 25c. 

THE SILVER 4 -TUBE RECEIVER -Will do everything on a 70 -foot antenna that a 
Silver Super will do on a Loop, and that is coast to coast loudspeaker reception. Secures 
the very limit of performance with 4 tubes. Construction so simple that even the most in- 
experienced builder can assemble the set in a few hours, and secure perfect results. 

THE S-M DISTORTIONLESS AMPLIFIER assures perfect tone quality. Can be as- 
sembled as a complete unit on a standard panel and plugged into your set, or the amplifier 
unit alone can be installed in any set, factory or home built, in place of any transformer - 
coupled amplifier. Costs no more than a two -stage transformer -coupled amplifier. Tube 
and socket expense balanced by low cost of resistances. Send 10e for Mr. Silver's pamphlet -"A DISTORTIONLESS AMPLIFIER." 

Books by McMURDO SILVER, Assoc. I.R.E. 
"THE PORTABLE SUPER -HETERODYNE" ex- 
plains the theory, design, construction, and opera- 
tion of the portable super. It is the most complete 
and authentic treatise of its kind ever printed. 
Contains drawings, photos, diagrams, and complete 
building instructions. Order your copy now. Price, 50c. 

"THE FOUR -TUBE KNOCKOUT RECEIVER" de- 
scribes Mr. Silver's latest circuit, in detail. Ex- 
plains how four tubes secure Super -Heterodyne re- 
sults. In addition to Photos. Diagrams, and com- 
plete building instructions it contains much valuable 
data on low loss inductances. You will find it 
mighty interesting. Price, 25e. 

FREE "THE WHY OF SILVER CIRCUITS" 
Send For It To -day 

Eastern Distributor: 
Twentieth Century Radio Corp. 

102 Fiatbush Ave., BROOKLYN, N. Y. 

.. 
Otra.TUB 

errB k ltECyÉROCkOUT 

-, 

`_J,c 

SILVER- MARSHALL, Inc. 
103 S. Wabash Ave., CHIC:IGO, ILL. 

* Tested and approved by RADIO BROADCAST * 
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Radio ants 
Finest 
Now WithlllYourReach 

4-ï'Á..:.:. 14 

AN 
ALL-AMAX 
RECEIVER 
At your favorite 

Radio Store 

'... 
., 

Semi-Finished-Factory-Mounted 
OU buy this set with the ALL -AMERICAN parts 
properly mounted on the panel and baseboard. 

Without knowledge of blueprints, circuits or names of 
radio parts, you can wire up an ALL -AMAX SENIOR In 
one delightful evening and know that it is right. This com- 

pletely mounted highly efficient 
three -tube set costs you no more 
than you would pay for a kit of 
parts. Price, $42. 

Ten cents will bring you the new Radio Key 
Book, and upon request we will i nclude, free, 
a complete wiring blueprint of either ALL - 
AMAX SENIOR or ALL -AMAX JUNIOR. 

ALL -AMERICAN RADIO CORP. 
E. N. Rauland, President 

2652 Coyne Street, Chicago 

Ask them about 
the great 

ALL. 
AMERICAN 

Slogan Contest 

;v 

7- ... 
,s 

_ 

4a 4.. t_ 

ALL -AMAX JUNIOR 
A one -tube set that brings 
in the local stations on the 
loud speaker, or tunes them 
out and gets real distance. 
All parts are mounted on 
panel and baseboard, and 
clear photographic wir- 
ingdirections are in- $22 cluded. Price . . 

Everybody can 
enter. It costs 

nothing 

LL-AMERICAN 
* Tested and approved by RADIO BROADCAST * 
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Equal to the BEST 
regardless of price 

Unquestionably the 
greatest Loud Speaker 
Value ever offered, giv- 
ing the quality and vol- 
ume to be found in 
the most expensive 
speakers, but priced 
within the reach of all. 

The many features include 
magnets that lift 2 lbs. l0oz., 
diaphragm of specially con- 
structed material, perfect 
non -vibrating fibre horn, 
finished in beautiful golden 
bronze with 10" bell. 

Tower's Scien- 
tific Phones are 
tested and ap- 
proved by Gov- 
ernment Li- 
censed Radio 
Operators, thus 
guaranteeing 
uniform tone, 
quality and ac- 
curacy. 

On sale at all good dealers 
from coast to coast. 

THE TOWER MFG. CORP. 
98 Brookline Ave. Dept. I Boston, Mass. 
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The Woolworth 
Bldg., New York 
City, is the tallest 
office building in the 
world being 792 feet 
high, containing 60 
stories, and having 
an estimated weight 
of 206,000,000 lbs. 

Worlds Greatest Loud Speaker Value 
* Tested and approved by RADIO BROADCAST * 
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6Ìherer Quali 
in everything 

IN everything from a binding post to a vac- 
uum tube, there is quality. But quality 

counts most in the vacuum tube. A radio set 
can be built for distance, for clear tone, for 
volume. But to get the best out of any hookup 
-you want to fit it with genuine Radiotrons. 
No matter what type of set you have -or 
what type of circuit you are buying tubes for - ask for Radiotrons by name - and make 
sure you get the genuine by looking on the 
tube for the word Radiotron and the RCA 
mark. Quality counts! 

233 Broadway 
New York 

Radio Corporation of America 
Sales Offices: Suite 35 

10 So. La Salle Street 
Chicago, Illinois 

Radiotr 
REG..U.5. PAT. OFF. 

28 Geary Street 
San Francisco 

NOW 

WD -12 
!VD -11 UV -200 
UV -199 UV -201A 
Radiotrons with these model 
numbers are only genuine 
when they bear the name 
Radiotron and the RCA 
mark. 

This symbol of 
quality is your 

protection 

* Tested and approved by RADIO BROADCAST * 
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WHERE PHOTOGRAPHS WERE SENT BY RADIO -IN I922 

The lower cut shows a corner of the experimental station 1xM at the Massachusetts Institute of Technology 
at Cambridge, Massachusetts, where Dr. W. R. Hainsworth and Austin C. Cooley developed a method of 
picture transmission, which in its present form shows many points of superiority over existing systems. 
The upper photograph on the right is a bit of typewritten text transmitted by the system, in February, 
1923, at a speed of sixty words per minute. The top left -hand picture was one of the first to be sent 
by Doctor Hainsworth in 1922. The article on page 19 explains the origin and present development of 

Mr. Cooley's methods which are an outgrowth of this early work 
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A New Method of Transmitting 
Pictures by Tire or Radio 
fl Review of Existing Methods of Sending Photographs- Details 
of the Cooley System Never Before Published -An Efficient and Very 
Fast Transmitter Whose Applications are Many and Important 

By CHARLES C. HENRY 

IIMAGINE, a hundred messengers deliver- 
ing photographic reproductions of busi- 
ness letters, photographs, printed matter, 
legal papers, social correspondence, and 

innumerable forms of communication received 
from distant points by a single instrument. 
The instrument that will accomplish this 
is already known to many as a phototelegra- 
phic receiver. Few even of those who have 
followed the recent developments in photo - 
telegraphy appreciate the huge commercial 
and economic importance it will have in the 
near future. 

Most of us read with interest the accounts 
of the transmitting of photographs across the 
Atlantic and admired the engineering achieve- 
ment of reproducing them with such fidelity 
here in America. 1 n hundreds of magazines 
and papers, copies of the received pictures of 
President Coolidge, Secretary Hughes, the 
Prince of Wales, and others were prominently 
displayed. 

The whole world has heard about the trans- 
mission of the 1924 Republican Presidential 
Convention pictures by the American Tele- 
phone and Telegraph Company. The quality 

of the pictures received in New York from 
Cleveland compare favorably with the aver- 
age newspaper picture. 

The Chicago Tribune, the New York Daily 
News, and the Los Angeles Times have been 
tied together for several months with the Mar- 
vin Ferree system of phototelegraphy operat- 
ing over leased telegraph lines. Pictures 
are exchanged daily between these prominent 
newspapers and appear in their columns beside 
other news pictures. There is no noticeable 
difference in quality between the two. The 
trade name "Telepix" is attached to all of 
these telegraphed photos. 

Not long ago, C. Francis Jenkins, of Wash- 
ington, D. C., conducted radio phototrans- 
mission experiments between Anacostia, 
Maryland, and Medford Hillside, Massa- 
chusetts. His received pictures were badly 
mutilated by commercial radio telegraph 
traffic because of the particular wavelength 
used; but with better radio facilities at his com- 
mand, it is likely that his test pictures would 
have been quite successful. 

Edouard Bélin is at present in New York en- 
gaged in the intensely interesting experiment 
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of attempting to re- 
ceive radio photo - 
grams from a Paris 
station. The St. 
Louis Post -Dispatch 
and the New York 
World have closely 
followed and sup- 
ported his work for 
many years. Using 
his system., these two 
newspapers trans- 
mitted pictures with 
great success last De- 
cember between St. 
Louis and New York 
City. 

Those engaged in 
this work of photo - 
telegraphy are racing 
with each other in 
their attempts to 
build up the first 
strong commercial 
foundation. It seems 
evident that the com- 
mercial field will be 
limited to one or two 
systems. lt is quite 
possible that the 
ultimate system will 
be made up of 
contributions by the 
many scientists now engaged in the work. 

Millions of dollars have been spent for the 
development of phototelegraphy by those 
who appreciate its adaptability to handling 
communications of all kinds, whether it be 
photographs, drawings, script, or printed 

Radio Broadcast 

Thirty -Seven Seconds for a 

Picture 

The Cooley system, described in M r. Henry's 
article, is capable of transmitting a five-by- 
seven-inch half -tone photograph or a line 
drawing over a perfect wire line in thirty - 
seven seconds. There are other methods in 
present use which send photographs by radio 
and by wire, but the time consumed is from 
four to fifteen minutes. Speeding up the 
transmission involves very great technical 
problems. Notable among these are the 
systems of the Radio Corporation, the 
\merican Telephone and Telegraph Com- 
pany, Marvin Ferree, Edouard Bélin, and 
C. Francis Jenkins. RADIO BROADCAST is 

proud to present this story of Mr. Cooley's 
achievements, particularly because much of 
the development work was done in its cwn 
Laboratory. 

Every sign points toward the early per- 
fection of a commercially practicable system 
of phototelegraphy whose aid and influence 
in industry will be incalculable. RADIO 

BROADCAST believes the technical attain- 
ments of Mr. Cooley's system are of the great- 
est importance. Every reader who is inter- 
ested in general scientific progress and all 
those engaged in developing radio and wire 
communication will read of what has been done 
with the deepest interest. -THE EDITOR 

matter. The speed at 
which typewritten 
messages may be 
transmitted over such 
a system is so great 
that one set of ap- 
paratus could handle 
all the messages go- 
ing between New 
York and Boston, 
which are now being 
transmitted over 
thirteen lines of au- 
tomatic printing tele- 
graph. The adapta- 
tion of phototelegra- 
phy to transoceanic 
radio communication 
will not only speed 
up the service but 
will tend greatly to re- 
duce the unfortunate 
effect that static now 
has. ln the present 
system, letters form- 
ing the words are 
coded into dots and 
dashes and sent very 
rapidly. A bad crash 
of static will com- 
pletely destroy one or 
more words. Such 
a crash of static 

would only mar portions of letters from 
different words if the message were trans- 
mitted by phototelegraphy. To meet the 
keen competition of the cables, transoceanic 
radio companies must adapt some system 
that will insure reliability and at the same 

MOUNT RAINIER, IN WASHINGTON 
Transmitted by the Cooley system. Much of the recent development work on this system which was started 
in Cambridge, Massachusetts, in 1922, was done in the Laboratory of RADIO BROADCAST at Garden City 
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time increase the capacities of their present 
stations. 

HOW PICTURES SOUND 

IF YOU should ever listen to radio signals 
that are serving to transmit photographs, 

' you will hear a buzz of constant pitch but of 
varying intensity. The variations in in- 
tensity seem to repeat every second, or 
probably oftener, but each repetition will be 
slightly different from the previous buzz. 
Each impulse, that goes to make up the buzz, 
represents the light coming from a tiny area 
on the picture being transmitted. Every one 
knows that newspaper prints are made up of 
thousands of tiny dots. In light places on the 
pictures, these dots are very small. The 
dark portions are made up of dots so large 
they forni together to make a solid black mass. 
When transmitting any photograph, a dot is 
sent with each electrical impulse, but these 
impulses occur so rapidly that they appear 
as a buzz when one hears them on the radio. 
Rows of dots are sent in rapid succession; this 
explains the repetition of the signal intensities 
at short intervals. It is not necessary to split 
the photograph up into tiny dots before trans- 
mitting, for this is automatically done by the 

electrical apparatus in the photograph trans- 
mitter. 

At the receiving station, the electrical im- 
pulses are transferred on a suitable paper back 
into dots and these dots are arranged exactly 
as they are on the original picture. To do 
this, both transmitting and receiving appara- 
tus must operate at exactly the same speed, 
that is to say, they must be synchronized. 
The technical problems involved in syn- 
chronizing have been some of the most impor- 
tant of the many difficult ones in developing 
the transmitting apparatus. 

A picture that is to be transmitted across 
the Atlantic by the Radio Corporation of 
America's system, or from one city to another 
over the Bell System lines, is first printed on a 
transparent film. This process is rather 
simple and does not require much time. 
Nevertheless, such a procedure would involve 
undesirable complications for constant and 
regular commercial service. Both the Tele- 
pix and Bélin systems call for especial types 
of negatives peculiar to the transmitting 
methods employed. The making of such neg- 
atives requires a little more time than do the 
prints used on the Radio Corporation and 
American Telephone and Telegraph Company 

RADIO BROADCAST Phntngrapl, 

THE RADIO BROADCAST LABORATORY 

Showing the antenna and counterpoise system. Two masts eighty -five feet high support the two cage 
antennas. The longer antenna has a spread of 154 feet. The laboratory where Mr. Cooley did much of 
the development work on his photograph transmission system is located in the white cabin between the 

two masts. The buildings of Doubleday, Page Company are in the background 
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BEFORE -AND AFTER 
The original and a radio transmitted version of a photograph sent during the early experiments of the 
Cooley -Hainsworth system. The picture on the right was sent with fifty dots to the inch. Average news- 

paper halftones have sixty -five dots to the inch (this magazine's halftones have t io dots to the inch) 

MON'. P. R, ;;;,tWrLL, OCTOBER 1, 13?' 
"1l 

VASHIt:-,TO!' D.C. 
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A REAL RADIO LETTER 
Sent by the inventor of the system, C. Francis Jenkins, from Anacostia, 
Maryland, to Washington by radio last October. The Jenkins system 
has some points in common with the development of Mr. Cooley, but 
in essence, the Cooley system operates along other and entirely new lines. 
The radio photoletter may in a few years be an accepted part of our 

industrial system 

systems. A good com- 
mercial system of photo - 
telegraphy should be able 
to transmit, without 
further preparation, any 
photograph or message 
printed on ordinary pho- 
tograph paper. 

THE MECHANICS OF PHOTO- 
GRAPH SENDING 

SONIE systems transmit 
the signals in dots and 

dashes instead of dots of 
intensity corresponding to 
the portion of the picture 
being transmitted. The 
dashes represent dark 
places in the pictures and 
the dots make up the 
light areas. This system 
is readily adapted to oper- 
ation on telegraph circuits 
or radio telegraph sta- 
tions. The cost of these 
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CHARLES EVANS HUGHES 
Former Secretary of State, whose photograph was 
sent across the Atlantic by the Ranger -Radio 
Corporation of America "photoradiogram" system. 
The Ranger method, while used in this instance on 
a high power, long wavelength radio circuit, can be 

used on a wire line equally well 

communication channels is much lower than 
the ones required for the dot system as used 
by the American Telephone and Telegraph 
Company, Jenkins, Bélin, and others. The 
Radio Corporation sent pictures across the 
Atlantic in twenty minutes by the dot -dash 
method. An hour or more is required to 
transmit a Telepix picture over a telegraph 
wire, but these pictures are larger and contain 
more detail than those handled by the Radio 
Corporation. The American Telephone and 
Telegraph Company have transmitted pictures 
of considerable detail in four or five minutes, 
but special wires were required. The cost 
of the communication channels used is an 
important factor that will determine the 
commercial value of any system. In some 
cases the high cost may be offset by the great 
capacity of the apparatus operating over the 
channel. 

When a system of phototelegraphy goes 
into commercial use, there will probably be 
separate rates for printed matter and photo- 

graphs. This is because the adjustments of 
the apparatus can remain fixed when handling 
black and white subjects while the transmit- 
ting of a photograph would require special 
attention so that the tones and shades 
may be properly reproduced at the receiving 
station. A picture having little contrast and 
printed on sepia paper would require adjust- 
ments of the apparatus entirely different from 
one having contrast and printed on a glossy 
paper. 

THE STORY OF THE COOLEY SYSTEM 

`T H E Cooley system, which has never been 
11 made public, incorporates more contribu- 

tions to the art than does that of any other in- 
ventor. This development is an outgrowth of 

VERITABLE "RADIO WRITING" 
A sample of writing of Doctor Hainsworth, one of 
the inventors of the Cooley -Hainsworth phototele- 

Vraph transmitting system. This was sent ex- 
perimentally in Cambridge in 1922 
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work begun by Dr. William R. Hainsworth 
at the Massachusetts Institute of Technology, 
Cambridge, Massachusetts, in November, 
1921. From that time until March, 1923, the 
investigation centered on the use of methods 
paralleling very closely those made public by 
the American Telephone and Telegraph Com- 
pany last summer. Austin G. Cooley, then 
a student at the Massachusetts Institute of 
Technology, joined Dr. Hainsworth in the fall 
of 1922 for the purpose of assisting in the ap- 
plication of radio to the equipment which was 
being operated satisfactorily in the laboratory. 

Having become convinced that this system 
was too unreliable, that it was definitely 
limited in speed, and that it was encumbered 

with so many obstacles in the way of its future 
acceptance as anything but an elaborate 
laboratory toy, in the spring of 1923 they 
decided to abandon their ideas and to start 
out along entirely different lines of research. 

C. E. Tucker, a well known authority on 
electrical communication; Prof. F. S. Dellen- 
baugh, a prominent electrical engineer; Dr. F. 
G. Keys, director of the Physical Chemistry 
Department at the Institute; Captain Clayton 
and Sergeant Truax, both of the United States 
Army Signal Corps, were a few of the members 
of the faculty of the Massachusetts institute 
of Technology who took an active interest in 
the Cooley -Hainsworth development work 
and furnished valuable assistance in securing 

RECEIVING APPARATUS OF THE RANGER SYSTEM 
Used by the Radio Corporation of America. The picture is printed on the small revolving drum in the 
foreground which is driven by the motor directly behind it. Exact synchronism between the motor of the transmitting and receiving apparatus is an essential of all photographic sending systems. The first public 
demonstration of this system took place during the week of December 1, 1924, between New York and 

London 
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A TELEPIX PHOTOGRAPH 
Which was sent between New York and Chicago. The photograph was retouched after it was received. 
.\ comparison between this and the original below shows that considerable detail was lost in the transmit- 

ting process. A picture of this type is one of the most difficult to transmit 

the necessary apparatus and instruments. placing at their disposal his newly developed 
Dr. Jacob Kunz of the University of Illinois photoelectric cell. 
had contributed materially to the work by Many of the radio fans in the vicinity of 

AN ORIGINAL PHOTOGRAPH 
The telegraph version is shown above 
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Boston will recall hearing mysterious buzzes 
accompanied by clicks occurring at intervals of 
a little more than a second apart on a 200 
meter radio wave during the month of Decem- 
ber, 1922. Many inquiries were answered by 
explaining that "special tests on radio control 
were being conducted." Probably no one had 
the slightest conception that pictures were 
being sent over the air. l t was from the ex- 
perimental radio station lxm, located at the 
Institute, that the pictures were transmitted. 
They were received in Dr. Hainsworth's 
laboratory, not far distant. The quality of 
the received pictures was poor, but the work 
must be given considerable credit, for it was 
probably the first time that the synchronizing 
of the receiver with the transmitter was ac- 
complished by radio. 

The development work on the phototele- 
graphic system was conducted in Dr. Hains- 
worth's laboratory and radio station lxM 
where Mr. Cooley spent most of his time. I n 
the summer of 1923, the first tests on the new 
system designed by Mr. Cooley were made in 
this radio "shack." It is seldom that appara- 
tus of new and unusual design meets its 
builder's expectations. Mr. Cooley was pre- 
pared to be disappointed. But on the con- 
trary, unusual and encouraging results were 
obtained. 

With the aid of a colleague, Mr. R. A. 
Cunningham, Mr. Cooley rushed along the 
construction work on a complete set of appara- 
tus to be used for demonstration purposes. 
Dr. Hainsworth left Boston during the summer 
of 1923 to take up some other work in Seattle. 
Since that time he has not been able to take 
an active part in the development of the 
phototelegraphy system for which he is respon- 
sible. 

AT THE RADIO BROADCAST LABORATORY 

HEN Arthur H. Lynch, editor of this 
magazine, was asked to assist in obtain- 

ing laboratory space for the development 
of the Cooley phototelegraphic work, he 
was quick to realize its possibilities. Without 
the slightest hesitation he freely offered 
the facilities of the RADIO BROADCAST Lab- 
oratory for the test of Cooley's ideas. 
Accordingly, night and day, and with this 
precious equipment constantly under the eyes 
of watchmen, Cooley pursued his tests of 
a high speed phototransmission device for 
reproducing at distant points photographs 
having all the shades necessary to make up a 
perfect picture. 

It was not until after the International 

Radio Broadcast Tests in December, 1924, 
that the various units of the new Cooley 
phototelegraphic system had been properly 
coördinated and it was possible to send pic- 
tures of satisfactory quality in the RADIO 
BROADCAST Laboratory. Arrangements were 
made to loop the picture signals through two 
local telephone exchanges and to return them 
to the Laboratory, where both transmission 
and reception might be watched by the opera- 
tors. The transmitter was connected to a 
telegraph line which terminated at the RADIO 
BROADCAST office. At this point, the signals 
were acoustically transferred to a telephone 
which was connected to the private branch 
exchange of Doubleday, Page & Company. 
This private branch exchange was in turn 
connected to the Garden City telephone ex- 
change, where the usual telephone connections 
were set up for the wire which serves the 
Laboratory telephone. 

SUCCESS ON THE FIRST TEST 

IN THIRTY minutes ten pictures were 
transmitted. The apparatus was readily 

synchronized within ten seconds before the 
reception of each picture began. The pictures 
transmitted were taken from magazines and 
rotogravure sections of newspapers. I n the 
receiving apparatus, the pictures were printed 
-)ut on an inexpensive photographic paper 
that required developing and fixing before 
the image could be seen. The thirty minutes 
mentioned included the time required for this 
work. The quality of the received pictures 
was fair, in spite of a defective device in the 
transmitter. This device was the photo- 
electric cell, a necessary part of the equipment. 
Air had leaked into it and caused its action to 
be sluggish. A new one is now being built by 
Dr. Kunz, especially designed to meet the high 
speed requirements in this system of photo - 
telegraphy. 

The limitations of the Cooley system are 
unknown. It is probable that a commercial 
type model, which can handle four hundred 
messages an hour, will be constructed within 
the next year. Compare this with the present 
machine -printing telegraph, which averages 
about fifty messages an hour. 

Using the Cooley design, the transmitter or 
receiver is neither bulky nor expensive to con- 
struct. In a commercial embodiment planned 
for an early date, a portable transmitter will 
be built for the use of newspaper photogra- 
phers. It will be necessary only to connect the 
machine to the electric light socket, get the 
newspaper office by telephone, and place 
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the negative, still wet from the developing 
solution (if utmost speed is desired) in the ma- 
chine, and, in the course of a minute or two, 
transmit it to the photographer's headquar- 
ters. And, wonderful though it may seem, the 
photographer may send it to be received as 
either a negative or a positive. He may also 
send a print or even a clipping from a magazine 
or newspaper and have the replica in the hands 
of the editor within a few minutes after com- 
pleting his telephone connection. Since this 
work may be done acoustically, there is no 
need of any electrical connection between the 
photo- transmitter and the telephone. 

ONE PICTURE -EVERY HALF MINUTE 

MR. COOLEY has not lost sight of the 
fact that 1200 impulses per second is 

about the maximum number that can be trans- 
mitted over a commercial telephone line. 
This limits the speed of transmission to about 
seventeen square inches per minute if the pic- 
ture is to be printed out with sixty -five dots 
per inch, this being standard for newspaper 
prints. The speed might be increased through 
the use of high quality transmission lines such 
as are used_for carrying programs from a studio 

to a broadcast station. 1 n such lines the 
circuits are so arranged that frequencies up to 
4000 cycles per second are passed. At the 4000 
impulse rate, only thirty -seven seconds would 
be required to send a five -by- seven -inch picture. 

Before this copy of RADIO BROADCAST reaches 
the reader, it is confidentially expected that 
the necessary alterations in the present model 
will be made, so that the most detailed photo- 
graph with all its half -tone shadings can be 
transmitted over any telephone or radio circuit 
that is capable of transmitting intelligible 
speech. There is every hope for the early de- 
tailed announcement of this phototelegraphic 
system that is fundamentally new and novel in 
its transmission and receiving methods. 

The quality of the photographs transmit- 
ted by this system can be made especially 
good for magazine use. By increasing the 
speed of transmission, photographs can be sent 
at a greater speed, for use in newspapers. In its 
final form, the apparatus will be extremely sim- 
ple, relatively inexpensive, and equally adapt- 
able for line or radio transmission. 

In connection with this work, a very im- 
portant new use of the vacuum tube has been 
discovered and a very plausible theory has 

THE ORIGINAL -AND THE TELEGRAPHED PHOTOGRAPH 
Sent from New York to Chicago by the "Telepix" system now in use by the Chicago Tribune and the 
New York Daily News. The cut on the right is a print of the wired picture after it had been slightly re- 
touched. At present, wired photography is decidedly expensive and too slow for general commercial use 
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been formulated for its operation. 
other use of the vacuum tube has 
veloped to an extent which shows 

Radio Broadcast 

Still an- 
been de- 
excellent 

promise. I t is now thought that it can be 
included in the design of a new and novel re- 
ceiving circuit which will be a great improve- 
ment in the sensitivity as compared to present - 
day receivers. Many patents are now pending 
for the various inventions which have been 
made in connection with the Cooley system. 
As rapidly as the patent work permits, 
RADIO BROADCAST will disclose the technical 
developments that are made as the work 
progresses. 

There has been much discussion in recent 
years about the theories of the German scien- 
tist Einstein and his theory of the relativity 
of time and space. In a very definite and 
striking way, the radio transmission of photo- 
graphs illustrates the contentions of that 
famous scientist, although certainly not in the 
way he intended. 

This new art has reached the stage where 
commercial telephone, telegraph, and radio 
companies must recognize it as an ally or pre- 
pare to meet its competition. The constant 
barrier of distance is again about to be dealt a 
blow as deadly as that delivered by the general 
utilization of the locomotive, automobile, 
airplane, the telegraph, and radio. Since 
time is the only important measure of geo- 
graphical space, phototelegraphy bids fair 
appreciably to shrink the magnitude of our 
world. 

CALVIN COOLIDGE 

President of the United States. This photograph 
was also sent across the Atlantic by the Ranger 
system. The dots and lines which go to make the 

picture can be clearly seen. 

COMPLETE 
instructions on hou' to build the Roberts four -tube Knockout re- 

ceiver so that it can be fitted into any phonograph cabinet will appear in an 
early number of RADIO BROADCAST. It is now possible to buy manufactured 
sets which can be used in a phonograph cabinet, but thus far, no information has 
yet appeared which is of any help to the home builder. The mechanical details 
of the receiver are especially well worked out and the panel can be used with 

any type of cabinet phonograph now on the market. 



How the Government Is Regulat- 
ing Radio Broadcasting 

The "Interest of the Listener" Is the Final Test of Regulation 
The Present Situation and Future Possibilities -An Inter- 

view with Judge Davis of the Department of Commerce 

BY R. S. MCBRIDE 

INCREASING service to the listener," is 
the only proper basis for radio regulation 
and development in the opinion of Her- 
bert Hoover, Secretary of Commerce. 

But it is a long way from this generalization 
to the practical working out of a Government 
policy. So RADIO BROADCAST has undertaken 
to study the depart- 
mental policy as to the 
control of broadcast- 
ing to see just what 
this statement really 
means. For this pur- 
pose, an interview 
was secured with 
Judge Stephen B. 
Davis, Solicitor of the 
Department of Com- 
merce, with results 
that are most grati- 
fying from the point 
of view of the listener. 
There is n6 doubt 
that the radio audi- 
ence is assured of 
every protection and 
aid which the skilled 
agents of the Govern- 
ment can offer and 
that fair and helpful 
service will be given 
to any broadcasting 
development that has 
real merit. 

GARDENING FOR JACK 

OF THE BEAN STALK 

growth of the radio broadcasting business. In 
this, as in the fairy tale, not even the sky is 
the limit, so it seems. 

Four years ago -or August, I92I, to be 
exact -the first broadcasting was begun. 
To -day the Department lists nearly 600 broad- 
casting stations in operation or under con- 

struction. These 
must be guided and 
safeguarded if the 
real interest of the 
industry, which 
means the wishes of 
the general public of 
listeners, is to be 
adequately protected. 
And with ether space 
so much at a prem- 
ium to -day, the task 
is not an easy one. 

In view of the con- 
tinued rapid growth 
of broadcasting, many 
have foreseen a con- 
stantly increasing 
confusion in the air, 
which would be help- 
ful to no one and 
harmful to all. An- 
ticipating this situ- 
ation the Department 
was asked, "How 
much worse must 
things get before they 
can begin to improve 
again ?" Or put- 
ting it another way, 
"How much more 

broadcasting interference must the public 
tolerate before it will rise up and demand rigid 
regulation and complete elimination of the 
interfering stations ?" 

These questions were addressed to Judge 
Davis, who is really acting as first officer of 

The Wavelength's the Thing 
Everyone who knows the pleasant pressure 

of head phones or who is often attentive to a 
loud speaker has discovered that the ether 
paths are becoming more crowded every day. 
The average radio listener -if there is such a 
person -has probably wondered how the 
Government is dealing with the serious prob- 
lem of distributing the broadcast wave- 
lengths, which, when one considers the num- 
ber of'applicants for the comparatively few 
available, are few enough. There has been a 
deal of excited speculation on what would 
happen if a number of so- called super -power 
stations were licensed -speculation, it may 
be said, with only an indifferent knowledge 
of the facts. Mr. McBride has gone to head- 
quarters for his information and we think he 
has presented very well the attitude of the 
Department of Commerce. The Depart- 
ment is charged with administering the Radio 
Act under the very difficult changing condi- 
tions of radio. That radio progress has not 
been greatly hindered by hasty and ill - 

considered legislation is due to the many good 
and capable friends of radio who have used 
their influence honestly and well in Wash- 
ington. -THE EnITOR 

ONE can well im- 
agine the troubles which a gardener 

would have had caring for the yard of Jack 
of bean -stalk fame. But such a gardener 
would have had no more trouble in pruning 
the bean stalk to shapely form than does the 
Department of Commerce in directing the 
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the good ship Radio. The answer which he 
makes is most encouraging. He says, "Con- 
ditions will not be allowed to get any worse. 
They are far too bad already." Pressed fur- 
ther on this matter, Judge Davis stated that 
there are no more wavelengths available for 
broadcasting in the Class B wavelength area. 
Practically, this is an announcement to all 
newcomers in the broadcasting field that they 
will not be permitted to crowd in and add 
confusion between 280 and 55o meters. And 
to the broadcast listeners, as to all other well 
wishers of radio, this is the most welcome news 
of many months past. 

FIXED CONDITIONS TO -DAY CHANGE TO- MORROW 

n UT in stating this conclusion, Judge ! Davis repeatedly emphasized that no 
plan of the Department can be regarded as 
permanently fixed. Radio itself is changing; 
the Department's plans must keep pace or 
become a handicap. It is clearly the purpose 
of the Department to prevent any such un- 
fortunate result. For to -day, however, it is 
safe to conclude that the Department intends 
to protect the listener's interest by limiting the 
number of stations which can work within the 
so- called Class B range. To- morrow some 
new scheme may develop which will permit 
granting of more Class B licenses on these 
wavelengths, but radio science to -day does not 
apparently hold forth this possibility. 

Already in this Class B range, the average 
broadcast listener has a choice of several pro- 
grams at ordinary broadcasting hours. But 
the Department is not content with this, for 
it seems to be well demonstrated that with a 
gradual advance in power at the stations in 
different parts of the country, the number of 
unquestionably good programs from which the 
great body of radio listeners may choose can 
be increased up to eight or ten. If so, many 
different stations can be made regularly 
available to each of us. There will then 
be ample opportunity for choice between 
grand opera, jazz, oratory, and educational 
productions. The Department is working 
toward this goal, cautiously, to be sure, 
but with every confidence that it is entirely 
practicable. 

SAFE -GUARDING SMALL STATIONS 

CLASS B stations with power of from 500 
to 2000 watts now afford the most relia- 

ble broadcasting service over a considerable 
area. But the Department still regards the 
small local stations of great importance to 
the communities that they serve. Secretary 

Hoover, commenting on this situation at the 
recent radio conference, said: 

know the importance of these smaller stations 
to the communities they serve. I know that there 
are millions of crystal sets and small tube sets whose 
owners are practically compelled to -day to rely 
upon the stations at their doors and are getting good 
service from them. These are the people I have in 
mind and the ones I primarily want to serve, for the 
owner of the multi -tube set, reaching out for an in- 
definite number of miles, is pretty well able to look 
out for himself. 1 want to see the little fellow get 
something more than he has now. 

From this statement it is evident that any 
plan for improving the service from the power- 
ful Class B group is not going to involve serious 
hazards for local use of low -power stations that 
fit properly into the general scheme of things. 

The Department, Judge Davis emphasizes, 
still regards the small set, even the crystal set, 
as the most important unit for consideration 
in planning broadcast regulations. 

THE SUPER -POWER BUG -A -BOO 

THE recent suggestion of Mr. David Sar- 
noff that one or two very powerful stations 

using perhaps 50,00o watts should be erected 
to serve the entire country aroused a storm of 
protest. 'Much of the objection came from 
misunderstanding. Some came from propa- 
ganda spread abroad by small- station broad- 
casters who feared the results of such a 
development. The Department was quick to 
answer these objections with the announce- 
ment that no alarming or radical changes are 
being contemplated. 

Thus far, Judge Davis explains, only two 
stations have advanced as far as 2000 watts 
and only eight or ten are using as much as 
1500 watts. This advance has been made in 
steps of 500 watts and each forward step is 
closely watched by the Department. 

The object of these advances is two-fold: 
First, an increase in the dependability of radio, 
from the listener's point of view, over the 
ordinary range of regular reception. Second, 
an extension of the effective range so that the 
rural districts of the country will be adequately 
served and afforded some choice of program 
wherever that is possible. The first of these 
advantages means regular loud speaker service 
from stations that now are simply passable 
contributors to the family enjoyment when 
head phones are used. The second advantage 
means widening of the possible field of service 
without creation of any new stations, new 
interference, or new expenses. 

The useful range of a broadcasting station, 
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the Department emphasizes, is the area within 
which signal strength is sufficiently greater 
than static or other interference that the pro- 
gram is regularly audible at all 'times dur- 
ing broadcasting periods. Broadcast stations 
with inadequate power are about as useful as 
an ordinary telephone beside a pneumatic 
riveter. We know the message desired is 
coming through the instrument, but it does 
us no good. Until we find out how to quiet 

3;I 

In the early days the Department decided 
that a spacing between stations of ten kilo- 
cycles was as close as could properly be used 
without interference. In other words, they 
permitted each station to take a seat ten 
kilocycles wide. Now all the seats are taken 
and each man must hold his overcoat on his 
lap and put his hat under his own seat. Nat- 
urally it seems a bit more crowded; but, as 
the Department officials clearly explained, it 

HERBERT HOOVER AND JUDGE STEPHEN B. DAVIS 
Captains of the good ship Radio. As Secretary of Commerce, Mr. Hoover for the last four years has had to 
face some very difficult administrative problems, for radio communication has greatly altered during that 
time. Broadcasting was merely a commercial experiment in 1921. Compare the radio situation when 
Mr. Hoover took office, with conditions on the fourth of March, 1925, when the whole country was "hooked 
up" by wire and radio and enabled to hear the inaugural ceremonies in Washington. Judge Davis, as the 
solicitor for the Department, has been in direct touch with radio affairs and it is known that his opinions are 

very similar to those of M r. Hoover's 

the riveter of static we have no choice but to 
increase the power of the station so that we 
can hear it despite this interference. 

IS BROADCAST CROWDING ONLY APPARENT? 

IF WE go to the movies in the early afternoon 
there is usually plenty of room so that we 

can put our hat and overcoat in a vacant seat 
beside us and sit with comfort any place in 
the theater that we may choose. So it was in 
radio broadcasting a few years ago. All of the 
newcomers found plenty of room. They 
were given wavelengths that allowed all the 
freedom for careless operation that the crudi- 
ties of early apparatus made inevitable. But 
to -day the broadcast territory is as badly 
crowded as the movies when the town's favor- 
ite star is showing in her newest film. 

is simply that all the assignments possible are 
now made, not that there is any closer assign- 
ment authorized to-day than heretofore. 

The Department undertook a series of ex- 
periments during the middle of the winter to 
see whether a closer spacing was not feasible. 
In other words, they tried to make each radio 
seat a few inches narrower. On attempting 
a seven -kilocycle spacing in this experiment, 
came the answer very clearly. The De- 
partment admitted that the answer was very 
definitely "No!" 

Secretary Hoover has announced this find- 
ing in unmistakable language. He says, "The 
recent experiment of the Department in at- 
tempting to increase the number of wave- 
lengths by decreasing the difference to seven 
kilocycles proved unsuccessful with the present 


