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Only 

Four Strings 
a horse -hair bow, and a res- 
onant box -yet under the 
hand and out of the soul of 
an artist what a world of 
ecstasy, of rare delight. . . 

of sadness, too, . . . comes 
from these simple instru- 
ments. Only Bits of Metal, 
glass encased, and an incom- 

ing antenna current 
delicate as a fairy 
foot fall -yet in a 
Cunningham Radio 
Tube these com- 
bine to trap the 
artist's world of 
music and release 
it to eager millions. 

Both in the violin and 
in the Cunningham 
Tube it is quality of 
material, knowledge of 
design, and skill in man- 
ufacture which produce 
tones o f almost u n - 
canny purity. 

Since 1915-- - 
Standard for All Sets 

Types C -301A: C -299: C -300: C -11: C -12, 
In the Orange and Blue Carton. 

Price $3.00 Each 

RADIO ITUBES 
Home Office; V " 

182 Second St., CHICAGO 
SAN FRANCISCO NEW YORK 

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. 

* Tested and approved by RADIO BROADCAST * 



RADIO BROADCAST ADVERTISER 

ad1o9S Squarest 
Tube Selling Policy 

Now 

Formerly $6.00 

T COSTS more to make "The Finest Radio 
Tube in the World," to back it with a 60- 

day mechanical guarantee and to permit users to 
buy direct or from dealers with a 10 -day return 
privilege, than it does to make and market or- 
dinary unguaranteed radio tubes. 

Excessive jobbers' discounts added to the 
higher manufacturing costs required to maintain 
True Blue Quality, compelled a $6.00 list price 
on True Blue Tubes for a while. 

We wouldn't cut the quality so we cut out the 
jobbers' discounts. All True Blue Tubes are now sold for 
cash direct to dealers or direct to consumers where no 
True Blue Dealer has yet been appointed. This policy 
saves you $2.50 on every True Blue Tube. 

RIGHTSON LA ORATORIES, Inc. 
Waldorf-Astoria H®te1916 West 34th St., New York, N.Y. 

WRITE OUR NEAREST 
REPRESENTATIVE 

Jersey City Representative 
TRIAD SALES CO., 
Trust Co. of N. J. Bldg., 

Jersey City, N. J. 
Milwaukee Representative 

YAHR & LANGE 
207 E. Water St. 
Milwaukee, Wis. 

Boston Representative 
WM. C. OAKES, 

832 Park Square Bldg. 
Boston, Mass. 

`Detroit Representative 
H. C. SCHULTZ 
2831 Gratiot Ave. 

Detroit, Mich. 

PHILADELPHIA OFFICE: 
50 N. Eleventh St., Philadelphia, Pa. 

. 
BRIGHTSON rue Blue TUBES e,./ 

/"'w M\- r 
* Tested and approved by RADIO BROADCAST * 
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`the fFîøtt Raòio gube in the e orth I 
The 

Ori inal )i)lUe Tube 
(Has Brightson name engraved on every hase.) 

Safety 
Cased 

STANDARD True Blue Tubes, fitting 6 
volt sockets, are the original Blue Tubes. 

All others are imitators in color only. 
No other tubes, whether of blue glass or any 

other color, have the Brightson True Blue double 
filament, the same rigid interior construction, 
giving noiselessness of operation and crystal 
clear tones. Other qualities of Brightson True 
Blue Tubes which cost money to duplicate have 
not to our knowledge been imitated. 

Brightson True Blue Tubes still stand alone 
for quality while costing little more than or- 
dinary tubes. 

I.> RIGHTSON LA :) 

Ask Your Dealer for a 
True lue Set Demonstration 

Many dealers are using True Blue Tubes to 
demonstrate their better sets, particularly super - 
heterodynes and other multi -tube receivers 
needing absolutely noiseless uniform tubes to 
show the possibilities of summer loop reception. 
Get a demonstration. 

Order Direct if Your Dealer 
Has Not Yet I: een Supplied 

True Blue Tubes are safety cased singly or 
in sets. When sending check or money order, 
be sure to state the type of tubes wanted and 
please mention your dealer's name. 

ORATORIES, Inc. 
Waldorf-Astoria` Hotel 16 West 34th St., New York, N. Y. 

Q G Ts 

BRIGHTSON TLBE5 
, m A I ` s, 

* Tested and approved by RADIO BROADCAST * 
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1 .) RIGHTSON TRUE 

Unlike 
Any Tube 

Heretofore 
Made 

"tit Speaks 
for 

Itself" 

V LUE TUBES 

Improve 
Summer 

Reception 

TRUE Blue Power Plus Tubes when used in 
your set, having small type sockets, will 

give you Standard Tube results. 

They are ideal for your super -heterodyne or 
the portable set which you intend to take in 
your car or use at camp. 

Although small in size, they possess the same 
characteristics as True Blue Standard Type 
Tubes. They are equipped with sterling silver 
contacts which salt air will not corrode. They 
are non -microphonic and constructed to stand 
considerable hard use. Guaranteed absolutely 
uniform and interchangeable, you do not have 
to carry a complete set of matched tubes for 
spares. Power Plus True Blue Tubes will 
work in any position. They come cased singly 
or in sets of 3, 6, and 8. 

The New Storage t attery Tube 
To Fit 3 Volt Sockets 

Power Plus True Blue Tubes should be used 
in connection with a six volt storage battery 
for lighting the filament, with 45 volts in the 
plate circuit when used as a detector, and 90 to 
150 volts when used as an amplifier. 

Every True Blue Tube is guaranteed and 
sold on its merits -see next page. 

BRIGHTSON LA It ORATORIES, Inc. 
Waldorf-Astoria Hotel 16 W. 34th St., New York, N. Y. 

4% G 
. TSO 

.- 

" 

- .,, 

'a /./ BRIGHTSON - e TUB E 5 

4hii\\,4\ 
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± Y 

No. 1 S. l 2,, 

k. Certificate : pf Cttrantee 
'MN tube is gíiááà'td :tó gdv ariifactoly 9ervine 

Should it fail'tiédb sa h.trn tií uS,:ctOgether with 
is certí G riEor ad t ̀:nt ,.:, - 
Dealers..ar,pot ``tbme replacements 
No adjustrrerl#,.wil &.rrl`(ess"fübe accompa- 

es this sErp. ï ' .-y 
a- :Ì , 

.. , .. " :4` . 
ode ..°Ú- (I.:' Deafii8"t,ur ̀ ` ,' 4 

Date ff S"e ' ?y - 1`,e... y \ 

BRIGHTSOI,LÁBÓRÁTORIES, Inc. 
73 Winthrop Street -:- Newark,N.J. 

or 60 days 

Mr. George E. Brightson 

Your guarantee of 
True line Satis action 

BEHIND the above guarantee of Brightson 
Laboratories, Inc., stands the national 

reputation of Mr. George E. Brightson, Founder 
of the Sonora Company, and who now as 
Founder and President of the Brightson Labor- 
atories, has set a new standard of perfection for 
radio tubes which promises to make the True 
Blue Tube duplicate, in the radio field, the un- 
paralleled growth of business and reputation 
attained by Sonora phonographs in the talking 
machine industry. 

Mail This Coupon To -day 

f 

I 

BRIGHTSON LABORATORIES, Inc. 
16 W. 34th Street, New York, N. Y. 

Please send by Parcel Post 
BRIGHTSON TRUE BLUE TUBES, Standard 

Type for 6 v. sockets. 
BRIGHTSON TRUE BLUE TUBES, Power -Plus 

Type for 3v. sockets. 
For which I enclose $ .. I understand that I 
can return these tubes in 10 days if not satisfied. 

Name 

Address 

BRIGHTSON 

Every True Blue Tube is numbered to cor- 
respond with its guarantee and if any manu- 
facturing defect causes it to function imperfectly, 
you may return it. 

We Will Replace 
Any Imperfect True Blue Tube 

Returned Within 60 Days 
Remember -True Blue Tubes make you the judge of 

perfect tube performance. There are no '`ifs" "ands" or 
"buts" in this guarantee. 

In addition to this unconditional guarantee, we accept 
your orders either at your dealer's or direct from us, sub- 
ject to a- 

10 -Day Return Privilege 
This means you have got to like True Blue Tubes or 

you need not keep them. If, after you have tried them 
for 10 days, they do not prove more noiseless, clearer 
toned, more uniform and better in every way than any 
tubes you have previously used we will refund your 
money on receipt of tubes. 

., . RIGHTSON LABORATORIES, Inc. 
Waldorf-Astoria Hotel 

16 W. 34th St., New York, N. Y. 

rso " 
t!W !ij 1 

/îi 1t \ e TUBES 

* Tested and approved by RADIO BROADCAST * 
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Increase 
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r --- your summer range 
with an enameled aerial 

WHEN summer comes, it will be harder to get the distant 
stations that entertained you during the winter months. 

The loud signals that came pounding in during cold, winter nights 
will be greatly weakened during the summer heat, and if you are 
using an inefficient aerial, the signals may not be audible. 

Now is the time to take down your old corroded bare copper aerial 
and replace it with a Beldenamel stranded aerial. The smoke, 
grime, and corrosion on your bare copper aerial seriously interferes 
with the free flow of impulses to your set. A Beldenamel aerial 
is covered with a weatherproof, baked -enamel coating that protects 
the wire from corrosion and greatly increases its efficiency and 
range. 

Try a Beldenamel aerial. It makes a world of difference. 

Magnet wire, battery cords, 
loop antenna wire, terminals, 
rosin -core solder, litz wire, 
hook -up wire, and a dozen 
other items. Send forbooklet. 

t `3^ Manufacturing Company 
' 2312A South Western Avenue 

CHICAGO, ILLINOIS 

Send for this 
Free Booklet! 

Ft ras 

rensonis,.sf1eaws wor 

I Belden Manufacturing Company 

1 
2312A South Western Ave.,Chicago. IU. 

I Please eend nag tour bookIctHelnial Hints lot 
Radio Fans. 

I Name 
l , Address 

t 
Il 

/ 
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f 
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M 

1 
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Superspeaker 
THROUGH the ether 

there will come to 
you sometime a Voice. 

A Voice of Friendship - 
A Voice of Romance. 

Be ready with a Jewett 
Superspeaker to catch 
every revealing inflection 
of living, breathing, 
human Personality! 

The Superspeaker horn 
is non -metalic, and is 
therefore absolutely 
free from discordant 
harmonic vibrations. 

"THERE IS NO SUBSTITUTE 

FOR THE BEST" 

JEWETT RADIO & PHONOGRAPH COMP ANY 
5672 TELEGRAPH ROAD PONTIAC, MICHIGAN 

Factories: Allegan, Michigan -Detroit, Michigan- Pontiac, Michigan 
Canadian Sales Offices: Walkerville, Ontario Export Sales Offices: 116 Broad Street, New York City 

The Jewett Superspeaker -A11 The Jewett Vemco Unit -Makes a loud 
that the name implies. Recom- speaker out of your phonograph. The 
mended by experts everywhere. Reproducer used in the Superspeaker. 
Price $30.00. Price $12.00. 

The Jewett Parkay Cabinet -With 
parquetry top. Puts the amateur on a 
par with the most exclusive cabinet 
worker. All sizes, prices to correspond. 

The Jewett Micro- Dial -Makes 
tuning 50 times as accurate. Fits any 
set. Needs only a screwdriver to install. 
Price $3.50. 

The Jewett Superspeaker Highboy - 
Houses Radio set and all batteries. Su- 
perspeaker built in. Takes Radio into the 
realm of fine furniture. Price $130.00. 

Jewett Quality Products 
* Tested and approved by RADIO BROADCAST * 
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Garden City, N. Y. 
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Thomp son 
Radio 

UMW 

HE great operatic arias; the 
blended strings, woodwinds and 

brass of the symphony orchestra ; rest- 
ful chamber music ; the foot -agitating 
rhythm of America's great dance orches- 
tras ; the natural voice of a great states- 
man -the Thompson brings them all to 
you in the tones of realism. "Thompson 
Tone stands alone," music -lovers say. 

Behind the Thompson Neutrodyne 
is a radio and engineering background 
unmatched in the industry- fifteen 
years' experience in designing, develop- 
ing and manufacturing intricate and 
delicate radio apparatus for the armies, 
navies and commercial institutions of 
the world. Add this to the Neutro- 
dyne superiorities in general and you 
have a receiving set that stands alone 
in the world of music. 

Distance with volume 
Distant programs that come in faintly 

n instrument worthy 
of great music 

(if at all !) on ordinary receiving sets 
are delivered with the volume of nearby 
broadcasts on the 6 -tube Thompson, 
which can be used with 6 tubes, 5 tubes 
or 4 tubes by merely moving a simple 
plug from one socket to another. Truly 
a power range possible with no other 
Neutrodyne on the market. 

Three sets from which to choose 
The 6 -tube Thompson Concert Grand 
sells at $180. Unquestionably the finest 
thing in radio today. There is also the 
5 -tube Thompson Parlor Grand which 
sells at $145. Thompson quality 
throughout, but with one tube less than 
the Concert Grand. Then there is the 
5 -tube Thompson Grandette which sells 
at $125. This differs from the Parlor 
Grand chiefly in size and cabinetwork. 
Arrange for a demonstration in your 
home now ! R. E. Thompson Mfg. 
Co., 30 Church Street, New York. 

CPO(DPSOD 
The 6 -tube Thompson 

Neutrodyne Concert Grand, $180 
The cabinetmaker's skill is re- 
vealed in the design and grace of 
every Thompson Radio. A thing 
of beauty that intrigues the in- 
terest of the most esthetic. 

* Tested and 

uá OP1 ,,PCN 2Ñ4AÓEqIC t 4 p IS. 05.1OÓ.NO '1,?, n 
OTHER PATENTS PENDING 469, 

0'1C M R,E.TNOgSOX M/6_C0.30 CMURCNSf.MTL -49 

F?3DI0 
Thompson Speaker, $28 

To get best results from the Thompson or 
any other good receiver, use the Thomp- 
son Speaker. Extremely sensitive. Con- 
tains oversize magnet and coils, ampli- 
fying armature, diaphragm in scientific 
cone shape, and includes simple thumb- 
screw volume -regulator. Uses no battery 
current. For supremely natural home 
radio -the Thompson Speaker 1 

approved by RADIO BROADCAST * 
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General Theory of the Toro -Tran 
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 q. 
(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 
maxi.num 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 
Cardwell .00035 Condenser for tuning 
Cardwell .00035 Vernier Condenser 
Cardwell .00035 Dual Condenser (two -in -one) 

$ 4.00 
4.75 
6.25 
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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The Proper Balancing of Qualities 
M akes the Newport a Good Receiver 

The Newport Radio Receiver is so built that the four quali- 
ties of radio reception, Tonal Quality, Selectivity, Range, 
and Volume, are properly balanced. No undue emphasis is 

placed on any characteristic or quality. Tonal Quality, for 
example, is not sacrificed to Volume. 

Each of these four prime characteristics has been given pains - 
taking and highl9 technical study. Each has been developed 
to a point of excellence in the Newport. But each quality 
has been assigned its relative value and has been designed to 
function with each other quality. This is wh9 more and 
more proud owners are daily finding that their Newports can 
produce enough volume from distant stations for dancing. 
They find that they can "tune -out" locals at will. Tonal 
Quality? The Newport owner knows what that is! 

The Newport emphasizes no particular reception factor. It 
is the remarkable teaming of all four of them that makes the 
Newport a good Receiver. 

WCWDOTt Radio Cor 
250 West 54th5treet, 

WewYor/í City 
The Newport Is a Good Receiver Built in a Piece of Fine Furniture 

* Tested and approved by RADIO BROADCAST * 
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The eAdventures of 

The World Flyers 
Carried Burgess 

Standard Equip- 
ment of United 

States Submarines 
,Y< 

,.,- -::;-. 

U. &U. Photos 

They're in the 
Wireless Room 
of the Leviathan 

Remarkable are the adven- 
tures of Burgess Radio Bat- 
teries. And where there's dan- 
ger- upon,above, or below the 
earth, sky and sea, will be 
found Burgess Batteries - 
laboratory products. 

"Ask Any Radio Engineer" 

BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight - Radio - Ignition - Telephone 
General Sales Office: Harris Trust Bldg.. Chicago 

Laboratories and Works: Madison. Wisc. 

In Canada: Niagara Falls and Winnipeg 

Geared 
80 
to 

Another important development in ACCURATUNE construction -the 
use of a full brass gear train, built exceptionally rugged and designed for 
Accurate 'Funing. "Absolutely essential for sensitive sets." 

I. Friction Clutch. 2 Long Center Bushing. 3. New Gear Mesh. 
At your dealers, otherwise send price ($3.50) 

and you will be supplied postpaid 
MYDAR RADIO CO., 9 -D Campbell St., Newark, N. J. 

CCURATUNE 
Rec,s T[Rro - , ca ...... us var or MICROMETER CONTROLS 

building 
Better Service 
into RADIO PARTS 

Aside from recognized radio uses in 
which no other metals can be substi- 
tuted, COPPER and its alloys help 
you to make good radio sets better 
sets. 

For instance, binding posts are su- 
perior posts, and battery nuts give 
best service and satisfaction when 
made of dependable free- cutting 
BRASS rod. And - 
their speedier production makes la- 
bor costs lower. 

COPPER & BRASS 
RESEARCH ASSOCIATION 

25 Broadway, New York 

* Tested and approved by RADIO BROADCAST * 
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Keep radio tube 

TUBE REJUVENATOR 
a nd trebks 

OWNERS of radio sets long have 
hoped for such a device as 

"tube for 

s 

For 
Home 

Use 

. 

..., 

like 

t' 
. 

TUBE 

tio 

v` 
.. 

`!EFFER.soN 

Takes 
Tubes 

tube 

REJUVËN 
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this -a rejuvenator" 
home use to keep radio tubes at full 
efficiency and greatly increase their 
length of life. 

Weak tubes mar radio reception P 
just as much as weak batteries. Keep 
your radio tubes like new with the 
Jefferson Tube Rejuvenator! Get 
from your radio the one thing you. 

for 

iullL 

Canada 

-A, 
C 

IW111 

or 

-299 

'p 

44 

l 

-A, 

i 

=_ 

111(1 

/ 

paid - satisfactory reception at 
all times. 

All radio tubes deteriorate with 
use; the Jefferson Tube Rejuvenator ` 
"brings them back" in 10 minutes! j .f 
Attach it to a convenient electric ° ( 
light socket. Used once a month, it 

Ç 
adds months, even years, to the life 
of every tube. 

Improves Summer Reception 
You cannot expect satisfactory warm - 
weather reception with "run- down" tubes. 
During spring and summer you will appre- 
ciate the Jefferson Tube Rejuvenator most 
of all. Get yours now. 

At its small cost of $7.50 the Jefferson 
Tube Rejuvenator soon pays for itself many 
times over in its saving of tubes and bat - 
teries. It's wasteful to be without one; it's 
economy to own one. Sold by leading 
dealers in radio supplies, and fully guaran- 
teed. See it today. 

If your dealer can't supply you, send $7.50 to 

JEFFERSON ELECTRIC MFG. CO. 
501 South Green Street, Chicago, Ill. 

Makers of Jefferson Radio, Bell Ringing and Toy 
Transformers; Jefferson Spark Coils for Automo- 
bile, Stationary and Marine Engines; Jefferson 

Oil Burner Ignition Coils and Transformers. 

11111:í {(f I 

'.. 
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Gooseneck 
-. BEL-CANTO RADIO AND TELEPHONE EQUIPMENT CO., Incorporated 

able Unit, $15.00 872 Broadway, New York City 

,..0..i4;" . .. Ny, ^ 

auto ¶7/e 55irgesi`71iiiayi2 9kidio! 
No matter what instrument you purchase -violin or piano or loud speaker, the first essen- 
tial is tone quality -next volume -then design. It will pay you to hear a BEL- CANTO. 

THE ONLY PATENTED CABINET SPEAKER 
The BEL -CANTO has exceptional volume and a mellow brilliant tone quality. Our secret is a flexible 
reed tone chamber, an exclusive BEL -CANTO feature. The BEL -CANTO Cabinet Loud Speaker is a real 
musical instrument -a truly "beautiful singer." Workmanship is of the best -solid wood throughout - 

beautifully finished. 
Price only $17.50, a fraction of its comparative cost 

Your dealer can get it for you, or we will ship prepaid on receipt of price 
JOBBERS- Write us today about out -of -town territory 

West of Rockies -Prices are S18.00, $15.50, $10.50 

>.:._:w,:<; 

The original BeI- 
Canto Fibre Horn 

with Adjustable 
Unit, $10.00 

"Last night we heard 
* the sweetest voice!" 
Few boast of having heard a powerful voice. 
Radio has grown up. It is now something to 
listen to, not to marvel at. We are now in the 
cycle of TONE ! 

The other day a man said he was just realizing 
that he had a hundred dollars worth of set and 
a dollar's worth of horn! His next move is to 
balance up his set with a good speaker. 
The BRISTOL has all the volume you will ever 
want, but its fine point is TONE. It is good to 
listen to. The notes come in in tune. You re- 
ceive a wealth of music from which the cream of 
tone has not been skimmed. 
For $20, $25 or $30 you can get a Bristol Speaker, 
and there are others for less. Ask your dealer 
to send one out to the house. And let us send 
you folder No. AH -3o22; it tells why the BRIS- 
TOL is the horn of tone. 

THE BRISTOL COMPANY, WATERBURY, CONN. 

For 36 years makers of BRISTOL'S RECORDING 
INSTRUMENTS. Ask any technical engineer. 

BRISTOL AUDIÒPHONE 

LOUD SPEAKER 

PEERLESS TWIN -AUD 
may be substituted 
in any circuit in 
place of any two 
audio transformers 
with absolute assur- 
ance of increased 
volume and clear- 
er reproduction. 
TWIN -AUD con- 
sists $ SO 

of two audio 
List Price 9 transformers com- 

bined in one unit. AT ALL GOOD DEALERS 
Buy a TWIN -AUD TO -DAY 

PEERLESS RADIO CORPORATION 
Newton Lower Falls Boston, Mass. 

ON ONE TUBE 
BIG FREE BOOKLET tells the story. California users of 
CROSS COUNTRY CIRCUIT hear Atlantic Coast, Canada, 
Cuba, Mexico, and Hawaii. Atlantic Coast users hear Eng- 
land to California. Our new plan makes this set easiest and 
cheapest to build. One hour puts in operation. One tuning 
control. No soldering. Any Novice can do it. BIG BOOK- 
LET FREE or complete instructions for 25c stamps or coin. 
VESCO RADIO CO. Box RB -117 Oakland, California 
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Parts for Laboratory Model 
Super - heterodyne 

Price Each Price Each 
2 Silver .0005 Low Loss Condensers 3 .5 MFD By -pass Condensers .90 

No. 301 . $4 50 2 .00025 Mica Condensers with Leak 
2 4" Moulded Dials- Tapered Knobs. 1.00 Clips .45 
1 U. S. L. 62 Ohm Rheostat . 1.00 2 .002 Mica Condensers .40 
1 U. S. L. 240 Ohm Potentiometer 1.50 1 .000025 Balancing Condensers 1.50 
7 Insulated Top Binding Posts .05 1 5 Meg Ohm Grid Leak .50 
1 Carter 102A Jack .80 1 1 Meg Ohm Grid Leak. .50 
1 Carter 101 Jack. .70 1 7 x 24 x Ì,;" Bakelite Panel, Drill- 
1 Silver No. 210 Charted Transformers 8.00 ed, Grained, and Engraved . 7.00 
1 Silver No. 211 Charted Transformers (Specify with or without meter hole.) 

w /Condenser. 8.00 1 7x23x1 "OakBaseBoard,Bus -Bar, 
1 Silver Oscillator Coupler No. 101 .. 2.50 Spaghetti ,Screws,Nuts,Solder,Lugs 1.50 
7 Benjamin Spring Sockets (199 or 

201A?) 1.00 Complete Parts for Silver Super- Labora- 
2 Thordarson 32:1 Audio Transformer 4.00 tory Model -Total. $63.60 
1 On-off Switch. .60 Laboratory Model Blueprints .50 

Silier Supers 
Consistently 
Out.. Perform 
Al! Others! 

The Seven -tube Silver Super- 
heterodyne designed by the famous 
radio engineer, McMurdo Silver, 
Assoc., I.R.E., is acknowledged the 
last word in super design. Its range 
is from 500 to 5,000 miles with loud 
speaker volume, when operated on 
a small loop. These records are not 
unusual, but are typical of the results 
reported daily by enthusiastic Silver 
Super fans. 

The Silver Laboratory and Porta- 
ble supers can be put together and 
operated by anyone by simply 
following clearly explained_ direc- 
tions and drawings. No matter 
what results you have achieved with 
any other receiver, the Silver Super 
will consistently surpass them, in 
Summer as well as in Winter! 
Parts include the famous Silver Two - 
Ten and Two -eleven charted trans- 
formers. 

Super Results 
with the Four 
Tube Knockout 

Unockout 
E famous Silver Four -Tube 

will positively give the 
same results on a seventy -foot an- 
tenna as any super will give on a loop! 
In every instance fans who have 
built the "Knockout" voluntarily 
support these claims. 

The Knockout is the ultimate in four -tube 
radio design. It consistently brings in coast - 
to -coast stations on loud speaker, and its 
simplified wiring makes it easy for the non- 
technical fan to build. It is equally easy to 
operate, and stations can be logged perman- 
ently. Parts shown at the right include the 
famous Silver condenser and R. F. coupler 
and Antenna coil. 

Parts for the "Knockout" Price Etch 
2 Silver .0005 Low Loss Condensers No. 301 $4.50 
3 4" Moulded Dials- Tapered Knobs 1.00 
1 Howard 62 Ohm Rheostat . 1.10 
6 Insulated Top Binding Posts .05 

1 Carter 102A Jack .80 
1 Carter 101 Jack. .70 

1 Silver Low Loss Coupler No. 105. 5.00 
1 Silver Low Loss Antenna Coil No. 205. 2.50 
4 Hoosick Falls Panel Mounting Sockets. .60 
2 Thordarson 32:1 Audio Transformers 4.00 

On-off Switch. .60 
.00025 Mica Condenser with Leak Clips . .45 
.002 Mica Condenser .40 
.0075 Mica Condenser .75 
2 Meg Grid Leak 50 
7 x 24 x 3 16 Bakelite Panel, Drilled, Grained and Engraved 7.00 
Bus -Bar, Spaghetti, Screws, Nuts, Solder, Lugs, Etc. 1.00 
Complete Parts for Silver 4 -tube "Knockout" -Total $44.40 
"The Four -tube Knockout Receiver," a Booklet by McMurdo Silver, explains the 

Construction and Operation of this Set in Detail Price . 25 

Send To -day for McMurdo Silver's Free Book, "The Why of Silver Circuits" 
MIMME1111111i 
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More Money For You 

'GRADI 
THE amazing expansion of Radio has opened up 

hundreds of wonderful new positions on land 
and sea. Big salaries, fascinating, easy work, short 
hours, and a wonderful future are offered to ambi- 
tious men who get into Radio now. 

Take advantage of these wonderful opportunities 
to step into a big paying position in this great new 
field. You can stay at home and work up to a posi- 
tion paying up to $10,000 a year, or Radio offers you 
an opportunity to travel and see the world, with all 
expenses paid, and a fine salary besides. One of our 
recent graduates, Emmett Welch of Peculiar, Mo., 
secured a position one week after graduating, pay- 
ing a salary of $300 per month. Hundreds of others 
report equal success. 

Easy to Learn Radio at Home 
Thousands of Certified Radio- tricians are wanted to design 

Radio sets; to make new Radio improvements; to manufacture 
Radio equipneent and to install it; to maintain and operate 
great broadcasting stations and home Radio sets ; to repair and 
sell Radio apparatus ; to go into business for themselves ; to 
operate aboard ship and at land stations. 

You can easily and quickly qualify in your spare time at 
home through the help of the National Radio Institute, first 
school to teach Radio successfully by mail, established 1914. 
No previous experience or training needed. Prominent Radio 
Experts will help you in every problem, giving You personal 
attention. You learn by actually doing, as we furnish free 
with the course circuits and parts for building latest receiving 
sets, making the work thoroughly practical. You learn quickly 
and easily -right at home. 

This is an absolutely complete course which qualities you 
for the real "big pay jobs" in Radio and our big Employment 
Department helps you get one. 

Send for FREE BOOK 
No other field to -day offers such great opportunities as Radio. 

Take your choice of the many wonderful openings everywhere. 
Prepare now to step into the most interesting and best paid 
profession to -day. Read about the opportunities open now -the 
different kinds of work -the salaries paid. write to -day for 
the 32 -page book that tells how America's biggest Radio cor- 
respondence school (government recognized) can teach you to 
become a Certified Radio- trician in your spare time, and also 
Special Offer to those who act at once! Mail the coupon or 
write a letter NOW. 

National Radio Institute, Dept. 31HB, Washington, D.C. 
don MM. mIm r 

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

Without obligation send me your book, "Rich Rewards in 
Radio," which tells all about the opportunities in Radio, how 
spare time study at home will qualify me quickly as a Certi- 
fied Radio -trician so I can get one of these splendid positions, 
and how your Employment Service helps me to secure a big 
pay job. Pleaae write plainly. 

Name Age 

Street 

City - state i 

Popularity 
OF SUMMER RADIO 

IS INCREASING 

The use of Kellogg transformers in your set will 
prove a delight in clear, powerful reception. 
Kellogg radio frequency transformers are of the 
low loss, high efficiency type. No "dope" to 
hold windings in place. Minimum amount of 
insulating material. No. 6o3 for selective tun- 
ing. No. 602 when exceptional selectivity is 
not desired. 
Kellogg audio frequency transformers are built 
right for the kind of service you expect. They 
amplify the highest or lowest tones with absolute 
fidelity. Built in 3 and 41- to I ratios. 
Kellogg transformers are on sale at all radio 
dealers. Their use with Kellogg low loss con- 
densers will gis e you an ideal tuning and am- 
plifying combination for your set, with results 
that will be most pleasing. 

KELLOGG SWITCHBOARD & SUPPLY CO. 
Chicago, Illinois 

IF YOUR SET HAS A 

NONOISE 
VARIABLE GRID -LEAK 

its maker has used the best 
materials obtainable 

Here is a real variable Grid - Leak. The 
NONOISE is variable through a resistance 
range )f j to 7 megohms. It can be varied 
smooth y and silently without loss of the 
signal. No two sets are exactly alike, there- 
fore the NONOISE that can be adjusted to 
the performance of your set gives the best 
results. No matter how good your set may 
he, a NONOISE will improve it. 

Price 85 cents 
If your dealer cannot supply you, we will be 
pleased to fill your order. Don't send any 
money. Just drop us a postcard and the 
NONOISE will be sent Parcel Post, collect. 
Pay the postman upon delivery. 

RADIO FOUNDATION INC. 
150 East 53rd Street New York City 
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At Lash 
Guaranteed chef 

at Forty Dollars 

Marwol Model A -1 

5 Tube Tuned Radio 
Frequency Set 

$60.00 
Sold with the Marwol 

Guarantee Bond 

Al few openings for sales agents 
now available in excellent 

territories. 

THE. only radio receivers backed by a guarantee bond ! 

Ths Marwol bond guarantees satisfactory operation of 
Marwol Receivers to every purchaser. 
You should own a guaranteed set -no more worries -your 
Marwol must operate satisfactorily. It is built to give 
clear radio reception and this bond with each receiver is 
your absolute protection. . 

The Marwol Baby Grand is the original Baby Grand -a 5 
tube Tuned Radio Frequency Set including compactly all 
the splendid features of the Marwol Model A -i. Easily 
convertible into a portable set. Ideal for summer use. 
Beware of imitations. Buy the original Baby Grand backed 
by the bonded guarantee to you. 
West of the Rocky Mountains $45. 

Write for descriptive folder. At your dealers - otherwise 
send purchase price and you will be supplied postpaid. 

BABY GRAND 0 
CIVE TUBE TUNED RADIO FREQUENCY 

MARWOL RADIO CORP., 85 -G Mercer Street, New York 

roR 
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Radio Panel & Parts Corp. lac. 
d; Wartet Strrer; New York City 

The Panels listed are made up to the same high stand- 
ard specifications as are required by prominent set 
manufacturers. Every panel is made according to 

Drilling and Engraving on 

INSUL1NE 
ANELS 

READY DRILLED 
AND ENGRAVED 

FOR ALL 
POPULAR 'CIRCUITS 

the layout and blue prints supplied by the inventor of 
the individual circuits. They represent the greatest 
value in panels on the market to -day. 

Insuline to Specification 

Fada 
5 Tube 
Neutro- 

Fada 
5 'rube 
Neutro- 

Ambas- 
sador 

3 Tube, 

Ambas- 
sador 

4 Tube, 

B. T. 
Name- 

less 

Freshman 
Master- 
piece, 

Resla 
Reflex 

3 Tulle, 

Uei>.nwin 
Low Loss 
3 Tube, 

Cockaday 
Sup. Ilet. 

Roberts 
Knock- 

out 
dyne, dyne, 5 Tube 4 Tube, 

7 "x26" 7 "x24" 7 "x18" 7 "x21" 7 "x26" 7 "x18" 7 "x18" 7 "x18" 7 "x24" 7 "x21" 
x3,16" x3/16" x3/16" x3/16" x3/16" x3/16" x3/16" 

. 
x3/16" x3/16" I x3/16" 

Black $5.00 $4.80 $3.50 $4.00 $5.00 $3.50 $3.50 $3.50 $5.00 $4.50 
Mahogany 6.00 5.70 4.00 5.00 6.00 4.00 4.00 4.00 6.00 5.50 
Frieze Finish 6.00 5.70 4.00 5.00 6.00 4.00 4.00 9.00 6.00 5.50 

Sub Panel for 5 Tube T. R. F., 7 "x17 "x3/16 ", $4.00 -Write for complete list of prices. 
Standard size panels in stock- Insuline and Bakelite 

RADIO PANEL AND PARTS CORP. 
(INSULATING COMPANY OF AMERICA) 

59 WARREN STREET - INSULINE BUILDING - NEW YORK CITY 

i 

Actual 
Performance 
Is the real test 
Of any Condenser. 
Judged 
On this basis 
The RATHBUN 
Is the equal 
Of any -- and 
At any price. 
There is 
No Better Value. 

RATHBUN MANUFACTURING CO.,bc. 
Jamestown New York 

SUPERIOR CONDENSERS 

RADIO 
MASTS MASTS MASTS 

60 ft. $16.00 40 ft. $8.00 20 ft. $4 -00 

We pay the freight anywhere in U. S. 

At last a reasonably priced mast is on the market, 
made from select tamarack and cedar poles. To fa- 
cilitate shipping, they are cut in 20 ft. lengths; wire 
and staples to wrap the joints included; the masts 
should last for 20 years. No circulars or dealers, 
order direct from this ad. Send money order to 

RADIO MAST COMPANY 
Big Falls Minnesota 

SI LavErft 
k Dealers! 

Send for our new illustrated dealer's 
catalog, with latest wholesale and retail 
radio bargains. Also ask for our attrac- 
tive proposition to radio dealers on 
nationally advertised lines. 

Silver -Marshall, Inc. 
103 S. Wabash Ave., Chicago 

* Tested and approved by RADIO BROADCAST * 



RADIO BROADCAST ADVERTISER 169 

STAN DARJJ 

Matched Condensers 
Are Necessary for 
Best Results ! ! ! ! 

TO IMPROVE your set, replace its con - 
densers with DUPLEX Matched con- 

densers - the supreme achievement in 
the art of condenser building! 
Only one number to log, the simplicity 
of single dial tuning -or you can cut out 
logging and dial by call letters or wave 
lengths. 
Each matched kit contains three DUPLEX 
Standard condensers, specially selected, 

. matched, packed and sealed, to remain 
unopened, untouched, unchanged until 
ready to be placed in your set. DUPLEX 
Standard condensers are the accepted 
standard of condenser excellence. They 
are used in the famous Thermiodyne, 
where matching is absolutely essential. 
They are made in strict accordance with 
Bureau of Standards specifications. 
Insist on DUPLEX Matched condensers 
for better radio reception - stronger 
signals - greater distance. 

Write for instructive literature. 

DUPLEX CONDENSER & RADIO CORP. 
46 Flatbush Ave. Extension, Brooklyn, N. Y. 

Radion Panels combine 
high insulating qualities 
with beauty of finish 

Why 
set manufacturers 
should use 
Radion Panels 

Appearance -Radion Panels have a high - 
polished, satin -like finish that enhances the at- 
tractiveness of any set. They come in two 
colors, standard black and Mahoganite; the 
Mahoganite panels with their beautiful color- 
ing and graining give an effect that is especi- 
ally distinctive. Radion takes engraving 
beautifully. 
Efficiency-Built to order exclusively for ra- 
dio purposes. Radion meets the most exacting 
tests for high insulating qualities. Surface 
leakage and dielectric absorption have been 
proved to be exceptionally low. This is an 
aid in getting distance and volume. 
Convenience-Another feature that recom- 
mends Radion Panels to the manufacturer is 
the ease with which they can be cut, sawed 
and drilled. Edges are smooth and even; holes 
are trim and clean -cut. Radion does not 
chip or peel as do some other panel materials. 

We invite manufacturers' inquiries 
We are always glad to co- operate with manu- 
facturers in meeting their requirements. We 
invite them to send us samples or specifica- 
tions of panels and other insulated parts of 
radio instruments or radio sets. Radion is 
used on the leading makes of condensers. 

AMERICAN HARD RUBBER COMPANY 
Dept. C 6, 11 Mercer Street, New York City 

D ION 
`'?lie Supreme Insulation 

PANELS* 
cDials, Sockets,BindingPostPanels,etc. 
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I. Accurately wound Coils of 
maximum durability 

2. Dependable deliveries 
3. Prices commensurate with 

quality of product 

For the manufacturer who pre- 
fers his coils produced by commer- 
cial winders, the Coto Coil Co. is 
prepared to render an exceptional 
service. Our long experience in 
this field and our equipment of 
"Universal" coil windingmachinery, 
enables us to make prompt ship - 
ment of wire windings either simple 
or complicated in construction. 
Requests for quot at ions and samples 
will have the prompt and careful 
attention of our engineers. 

COTO COIL CO. 
87 Willard Ave. Providence, R. I. 

8efld for 
fJDUJJeffR 94 

Whether you plan to build or to buy a 
receiving set, it will pay you to know 
something about the "insides" of radio. 

This booklet gives you the "inside dope" on 
some of the recent inventions embodying the 

latest ideas of radio engineers. 
In this bulletin is full information about the 

Premier 
"HEGEHOG" 

Audio 
Transformer 
Ratios 1 to 3, 

1 to 4, and 
1 to 5, $3.50 

Ratio 1 to 10 
$4.50 

This light weight audio transformer has earned 
a place in the eery front rank for its remarkable 
volume and pure, natural tone. It is 100rc 
self- shielded against foreign noises. 
Its small size is a surprise to everyone. It cuts 
the space requirements for audio transformers in 
two. This is a big advantage in portables and 
snakes it ideal for neat and compact wiring. 
FREE HOOKUP DIAGRAMS also sent on re- 
quest. All popular types. Address 

PREMIER ELECTRIC COMPANY 
3812 Ravenswood Avenue Chicago 

Pit EM1E1t 
Quality 1adio darts 

THE NEW 

UNCLE SAM 
t\`CIGAR BOX»COIL 
;. 

N 
, - 

e4", 

SMALLEST TUNING COIL IN THE WORLD 

Size 27' x 21/2 in. 
This coil is so small 

it can be built in a 
cigar box. Just 
the thing for por- 
table sets for vaca- 

tions and outings. 
When used with an Uncle 

Sam Antenna Coil, it gives 
a four tube tuned radio frequency set 
that will break through all locals, that 
has unbelievable selectivity and will get 
from coast to coast on a loud speaker. 

FREEAsk your dealer or send us four 
cents in stamps for airing dia- 

grams of circuits in which these units can 
be used. 

UNCLE SAM ELECTRIC CO. 
219 East 6th St. Plainfield, N. J. 
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Show us a nationally ad- 
vertised headset or loud 
speaker (with a list price 
not greater than ours) 
which is equal or better, 
ii any respect, and we will 
sénd you a Tower Scientific 
Loud Speaker absolutely free 
On Sale from Coast to Coast. If your' 
Dealer cannot supply you, order 
direct. 

THE Merril HOTEL 
Philadelphia 

The first 100% 
Radio Equipped 
Hotel in the 
World. Tower 
Scientific Headsets 
were used exclu- 
sively. 
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THETOWERMFG.CflRPORATIOÌ 
98 BROOKLINE AVE. 

BOSTON MASS. 

/\`\\0 
` 4 ouerssc'rentc - ;;hónotaph tíarhmen, ''1/ , -', 

WORLDS GRESTEST LOUDSPEAKER VALUES 
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it in the best! 

$3 WD-11 
WD-12 
UV-199 
UV-200 
UV-201-a 

Radiotrons with these 
model numbers are only 
genuine when they bear 
the name Radiotron and 
the RCA mark. 

To get the best out of a set-put the best into it. 
In some parts of the circuit, quality is more impor- 
tant than in others. It is most important in the 
tubes. They should be genuine RADIOTRONS. 

The volume -the clearness -the quietness and the 
economy of operation-these depend on many 
things -but first of all upon the Radiotrons. 

No matter what the job of the tube in the set, 
there's a Radiotron to fit it. You will always find 
it makes a difference if you demand a Radiotron- 
ask for it by name -and look on the tube for the 
word Radiotron and the RCA mark. 

Radio Corporation of America 
Sales Offices: Suite 36 

233 Broadway, New York 10 So. La Salle St., Chicago, IlL 
28 Geary St., San Francisco, Cal. 

Ractiotr 
REG. U.S. PAT. OFF 

PRODUCED ONLY BY RCA 
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IC14DIO '13I0 ADC AST) S PHONOCR11PH 
`.ICECEIIIER 

Employees of Doubleday, Page & Company dancing to 

the music from the combined radio phonograph unit 

designed in the RADIO BR OJD CAST Laboratory. The 

Roberts circuit has proved the most popular for home con - 

struction of any non -radiating set ever designed. Com- 

plete plans have been made for assembling the receiver, 

very compactly and efficiently, so that the panel will 

fit into any type of phonograph now on the market 
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The Story of Broadcasting in 
England 

The Growth of the Radio Giant in Great Britain Compared 
With that in America -How John Bull Regulates Broadcast- 
ing -The New Radio Import and Licensing Regulations 

By F. J. BROWN 
Late Assistant Secretary of the British Post Of ce 

BROADCASTING in Great Britain 
began in a very small way by a half - 
hour's transmission of a musical 
program once a week from a station 

belonging to the Marconi Company at Writtle, 
in Essex. This was authorized as a concession 
to the two or three thousand amateurs who at 
that time had received experimental licenses 
from the Post Office, and who wished to test 
the efficiency of their apparatus by picking up 
\Vrittle's signals. They were mainly gramo- 
phone records, but occasionally more ambi- 
tious programs were introduced. 

This was the limit of development in the 
winter of 1921-2, when I visited Washington 
as Expert Adviser on Communications to the 
British Delegation at the Arms Conference. 
At that time, the broadcasting boom in 
America had just begun. Fortunately, I was 
in a position to receive full information as to 
its progress from my friends General Squier, 
Doctor Austin and Doctor Cohen; and through 
their courtesy I was present at some of the 
meetings. of Mr. Hoover's first Radio Confer- 
ence, where I met other world- famous Ameri- 

can radio authorities. An extract from a letter 
which I wrote to one of my colleagues in Lon- 
don on the subject in February, 1922, may be 
of some historical interest: 

The thing which has made the most remarkable 
progress here recently is broadcasting. The num- 
ber of receiving sets which are being used is marvel- 
ous. The Westinghouse people gave it a great 
impetus. They have put up several broadcasting 
stations, and are stated to be selling receiving sets 
(varying in price from $30 to $15o) at the rate of 
25,000 a month, and are then quite unable to meet 
the demand. Other people are following suit, and 
it is likely that there are now between 200,000 and 
300,000 receiving sets in use, though the number 
can't be stated exactly, as licenses are not issued for 
reception. The sending stations broadcast on 36o 
meters. They probably interfere to some extent 
with ship- and -shore work, and they certainly tend 
to interfere with one another. I heard a program 
from one of them last Sunday afternoon at Dr. 
Frank B. Jewett's home, by means of his boy's re- 
ceiving set. Both speech and music were quite 
clear. The opinion is growing here that broadcast- 
ing is the main sphere of wireless in the future. 

On my retùrn to London in March, 1922, I 
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found that applications were being made to 
the Post Office by certain wireless manufactur- 
ing firms for permission to broadcast pro- 
grams of music, etc., for the purpose of 
promoting the sale of their apparatus. 

ENGLAND REFUSED TO GRANT A BROADCASTING 

MONOPOLY 

IT SOON became evident that, within the 
circumscribed area of Great Britain, it 

would be impossible to 
permit the establish- 
ment of broadcasting 
stations with any- 
thing like the freedom 
which was being 
granted in America. 
lt was equally con- 
trary to the policy. of 
the British Govern- 
ment to grant a mo- 
nopoly of broadcast- 
ing to one. or even to 
two or three, manu- 
facturing firms, as this 
would place them in 
a superior position to 
their competitors for 
pushing the sale of 
their goods. 

In these circum- 
stances, the whole 
question was referred 
to the l mperial Com- 
munications Commit- 
tee. This committee 
is composed of repre- 
sentatives of the 
Army , Navy, Air 
Force, Post Office, 
and other British gov- 
ernment departments 

Plymouth, Manchester, Newcastle, Edinburgh 
(or Glasgow) and Aberdeen. These stations 
would roughly cover the whole of the country. 

The Committee further recommended that a 
band of wavelengths from 35o to 425 meters 
should be assigned to the stations. They 
considered that the Broadcasting Company 
should not be allowed to broadcast advertis- 
ing matter, or to receive payment for matter 
broadcast. They also considered that, as 

the new organization 

Facts From Headquarters 
COMP. \ R I SON S, if not exactly odious, 

are frequently too easily and carelessly 
made. One hears it said that in England 
the radio people do it this way, or that, 
which is better or worse than our method, 
as the case may be. This story of affa ;rs 
radio in England is authoritative and ex- 
tremely interesting to any one who has 
wondered how England has handled her 
radio problems. Mr. Brown, the author, was, 
until last January, the Assistant Secretary 
of the British Post Office and in administra- 
tive control of broadcasting and other wire - 
less activities for the Government. He tells 
in interesting fashion just what happened 
in England to the licensing system which was 
inaugurated when broadcasting got its real 
start there in November, 1922- exactly one 
year after regular broadcasting service began 
in this country. It was the home construc- 
tor who spoiled the scheme. and the revised 
schedule under which receiving licenses are 
now granted takes him into consideration. 
This article by Mr. Brown and "How the 
Government Is Regulating Radio Broadcast- 
ing" by R. S. McBride in RADio BROADCAST 

for May, are of especial interest because they 
show how the two governments are trying 
to solve their administrative problems. -THE 
EDITOR 

which are interested in 
wireless. I t is presided over by a member of 
the Cabinet, and considers all important 
questions of imperial policy with regard to 
wireless and cables. To this committee I 

explained the position which had arisen in 
America, and the difficulties which were 
presenting themselves in England. 

The Committee recommended that an en- 
deavor should be made to induce the various 
manufacturing firms to coöperate in the 
establishment of a single Broadcasting Com- 
pany, which, it was thought, might be al- 
lowed to establish stations of moderate power 
(say from i 2 to 3 kilowatts) in eight areas, 
centering on London, Birmingham, Cardiff, 

transmitting apparatus. 

would be placed in a 
privileged position (in 
that no competitor 
would be allowed) it 
was only fair to the 
press and the news 
agencies that its oper- 
ations as a distributor 
of news should be 
rather severely re- 
stricted. They pro- 
posed that its rev- 
enue should be 
provided mainly by 
a share of one -halt 
of the license -fee of 
ten shillings (about 
$2.5O) collected by 
the Post Office on 
the issue of each re- 
ceiving license. 

I n this connection, 
it 'should be men- 
tioned that, in Great 
Britain (unlike the 
United States), a li- 
cense from a gov- 
ernmental authority 
has always been 
held to be necessary 
for each receiving 
set, as well as for 

ENGLISH BROADCASTING BEGAN IN NOVEMBER, 
1922 

MR. KELLAWAY, who was Postmaster 
General at the time (he has since 

become Managing Director of the Marconi 
Company), threw himself into the scheme 
with much avidity; and on May 4th, 1922, he 
announced in the House of Commons that he 
had decided to allow the establishment of a 
limited number of broadcasting stations, and 
was calling a conference of the firms who had 
applied for licenses to open them. This con- 
ference was held a fortnight later and was at- 
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tended by representatives of twenty -four firms. 
A committee of manufacturers was subse- 
quently appointed by these firms, in conjunc- 
tion with all other firms who were known to be 
engaged in the manufacture of wireless appara- 
tus. Prolonged negotiations took place. 

At one stage, the negotiations almost broke 
down. lt seemed to be impossible for the 
manufacturers to agree on the formation of a 
single broadcasting organization : there was a 
marked tendency toward a division into two 
groups, which would have involved the crea- 
tion of two broadcasting companies, each 
representing o n :e of the 
groups. But finally all dif- 
ficulties were surmounted 
and a single broadcasting 
organization was formed - 
although it was not until 
January 18th, 1923, that a 
license was actually issued 
to that organization. In 
the meantime (on Novem- 
ber i5th), a daily broad- 
casting service had been 
started at the London sta- 
tion, and later at Birming- 
ham and Manchester. The 
issue of broadcast receiving 
licenses by the Post Office 
began November I , 1922. 

HOW ENGLAND PLANNED 

BROADCASTING 

H E scheme as embod- 
ied in the license to 

the broadcasting organiza- 
tion was recognized from 
the start as being neces- 
sarily of a provisional na- 
ture; and the term of the 
license was accordingly 
limited to two years. The 
principal features of the 
scheme have been officially 
summarized as follows 

(a) A Company (called the 
British Broadcasting Com- 
pany) to be formed among 
British manufacturers of wire- 
less apparatus. Any such 
manufacturer to be entitled to 
join the Company upon his 
subscribing for one or more 
£ I shares, and entering into an 
agreement in the form approved 
by the Postmaster General. 

(b The Company to es- 
t a b l i s h eight broadcasting 
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stations and to provide a regular service to the 
reasonable satisfaction of the Postmaster General. 
The Company to pay a royalty of £50 per annum in 
respect of each station. 

(c) The Post Office to issue broadcast receiving 
licenses at a fee of tos. a year, containing a condition 
that the sets used, and certain parts (viz., valves, 
valve amplifiers, head telephones, and loud speakers), 
must bear a standard mark -" B. B. C. -Type 
approved by Postmaster General." 

(d) The Post Office to pay the Company a sum 
equal to one half of the license fees received in 
respect of broadcast and experimental receiving 
licenses. 

7 

RADIO LISTENERS IN GERMANY 
Broadcasting in the German Republic has not attained as great popular- 
ity as in either England or the United States. England is very com- 
pletely served by a system of master stations and small local relay sta- 
tions. The master stations in the larger centers originate programs of 
their own and relay programs from the London studio of the Broadcasting 
Company. This system, perfectly suited to England, could hardly be 
applied to American conditions. American stations have been "tied" 
together for programs from WEAF, New York, but the "tie -up" has been 
usually with stations only as far west as the Mississippi because of the 
difference in time between New York and the Central and Far West. 
The German enthusiasts here are using a receiver which is incorporated in 

a table lamp. The loop is covered 
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(e) The sets sold by members of the Company, 
as a condition of bearing the " B. B. C." mark, to 
be British made, to carry a payment to the Company 
in accordance with a tariff approved by the Post- 
master General, and to require the Postmaster 
General's approval of the type of set, such approval 
being confined to securing that the apparatus would 
not be likely to cause radiation from the receiving 
antenna. 

(f) No advertising or paid matter to be broad- 
cast, and only such news as is obtained from news 
agencies approved by the Postmaster General. 

(g) The Company not to pay dividends at a 
higher rate than it per cent. per annum. 

(h) An understanding to be given that the re- 
quisite capital would be subscribed, that the service 
would be continued throughout the period of the 
license, and that any deficit should be met. Six 
firms undertook these responsibilities and were 
given the right each to nominate a director, two 
additional directors being nominated by the remain- 
ing firms who might take up shares, and an indepen- 
dent chairman being appointed by the six firms. 

THE RADIO CHILD GROWS 

THE scheme excited much public interest 
and was, on the whole, well received. In 

the winter months following the first issue of 
broadcast receiving licenses by the Post Office 
(on November i, 1922), a considerable number 
of these licenses were sold. By the end of 
March, I923, the total was about 1 50,000 and 
the income of the Company from all licenses 
was about £6o,000 (about SI,27o.000). How- 
ever, at that time difficulties began to be 
encountered. As already explained, the broad- 
cast receiving license was applicable only to 
sets bearing the " B. B. C." mark. But in 
explaining the scheme to the House of Com- 
mons in July, 1922, Mr. Kellaway had given an 
assurance that "provision would be made 
under which amateurs who constructed their 
own receiving sets would be allowed to use 
them." The view then taken by the Post 
Office was that, if a person were sufficiently - 

skilled to make his own apparatus, he would 
have sufficient knowledge of the subject to be 
described as an experimenter, and to be en- 
titled to hold the experimental- license which 
the Post Office, in its arrangements with the 
Company, had reserved the right to issue in- 
dependently of the broadcast receiving license. 
I will say that the Post Office at that time had 
no adequate conception of the extent to which 
members of the public would make their own 
apparatus. Moreover, on the strength of 
Mr. Kellaway's assurance, firms began to 
place on the market ready -made parts which 
any intelligent person could build up into an 
effective receiving set by the aid of a diagram 

and a screw -driver. Such persons could 
obviously not properly be regarded as experi- 
menters, and it would not have been fair to 
the Broadcasting Company, and especially to 
the manufacturing firms who constituted that 
Company, to issue experimental licenses to 
such persons, seeing that their apparatus 
carried no royalty payment to the Broadcast- 
ing Company and provided no revenue to the 
manufacturer. 

THEN CAME THE HOME CONSTRUCTOR 

`r H E Post Office had, indeed, no license to 
11 fit the case of these persons. The ex- 

perimental license was not applicable, and 
they were not entitled to the broadcast re- 
ceiving license, inasmuch as it covered appara- 
tus bearing the B. B. C. mark only. A dead- 
lock had, in fact, arisen. Many thousands 
of "home constructors" were applying for 
licenses and their demand could not be met. 
What was to be done? Suggestions were 
made from various sources that a new type of 
"constructor's license" should be issued; but, 
although the Broadcasting Company agreed 
in principle to the issue of such a license, 
notwithstanding the fact that they need not 
have done so under the terms of their operat- 
ing license, it proved impossible for the Post 
Office and the Company to arrive at an agree- 
ment ás to the precise conditions upon which 
such licenses should be issued. A situation 
intolerable alike to the Post Office, to the 
Company and to the general community hav- 
ing thus arisen, Sir William Jovnson- Hicks, 
who was then Postmaster General, referred 
the question to a committee known as the 
Broadcasting Committee. The Committee 
comprised representatives of the Post Office, 
of the Broadcasting Company, of the House 
of Commons, of the radio amateurs and of 
the general public. 1 t held several meetings, 
and gave the most careful attention to the 
whole subject. Finally it recommended sev- 
eral important modifications of the original 
scheme -although it recognized that, as the 
original proposal had been embodied in a 
legal agreement between the Post Office and 
the Broadcasting Company, these modifica- 
tions could not be carried out without the 
consent of the Company until that agreement 
had expired at the end of 1 924. The sub- 
stance of these modifications was as follows: 

(t) A uniform and simple type of receiving license 
at tos. (82.50) to be issued and placed on sale at 
Post Offices without any formalities -the restric- 
tion against the use of apparatus not bearing the 
" B. B. C." mark being abolished. 
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(2) The Broadcasting Company to receive a 
maximum of 7s.6d. instead of 5s. -out of the license 
fee, subject to the operation of a sliding scale under 
which the payment per license would decrease as 
the number of licenses increased. 
'3) The method of deriving revenue on royalties on 
the sale of " B. B. C." apparatus to be discontinued. 
(4) Effective measures to be taken to prevent 
evasion of the license, and certain additional statu- 
tory powers to be obtained to strengthen the Post- 
master General's hands. 
(5) The gradual extension of the broadcasting of 
news to be allowed under proper safeguards. 
(6) The broadcast band of wavelengths (hitherto 
from 35o to 425 meters) to be increased so as to 
include wavelengths between 30o and Soo meters 
(except those from 440 to 46o meters which are used 
for maritime purposes. 
() The Broadcasting Company's license to be 
extended from the end of 1924 to the end of 1926, 
hut the Government to keep its hands free to grant 
additional licenses if considered desirable. 

The Committee paid a well deserved tribute 
to the excellent service provided by the Broad- 
casting Company -a tribute which, when the 
Report was published, was generally echoed 
by the press. 

SOLVING A DIFFICULT PROBLEM 

WHEN the then Postmaster General, Sir 
Laming Worthington- Evans, received 

the Report in August, 1923, he immediately 
initiated further negotiations with the Broad- 
casting Company. He found the Company, 
as might have been .expected, unwilling to 
accept the Report as it stood, in view of their 
strong legal position. They met him, how- 
ever, in a very reasonable spirit and a com- 
promise was arranged without serious diffi- 
culty. This compromise had been tentatively 
suggested while the Committee was sitting, 
and both parties, as well as the public, were 
well satisfied with it. Under this compromise, 
which was announced about the beginning of 
October, 1923, it was agreed that up to the end 
of that month a special form of license, known 
as the "interim license," should be issued 
in order to "whitewash" the many unlicensed 
receiving sets which, it was believed, had come 
into existence during the period of the dead- 
lock. The fee for this "interim license" was 
to be 15s. a year, out of which the Broad- 
casting Company was to receive 12s.6d. In 
addition to this form of license, the broad- 
cast receiving license at ios., applicable only 
to apparatus bearing the B. B. C. mark, was 
continue to be issued; and a constructor's 
license at 15s. was to be introduced, applicable 
to apparatus made or put together by or on 
behalf of the licensee himself. The only 
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special condition of this license was to be an 
undertaking by the licensee not intentionally 
to use, in the construction of his set, material 
or parts made elsewhere than in Great Britain. 

ONE MILLION TWO HUNDRED THOUSAND RE- 
CEIVER LICENSES IN ENGLAND 

THERE was immediately a very large 
demand for the "interim license," and 

some 200,000 of these were issued up to the 
end of October. The constructor's license 
also proved popular, being issued in the pro- 
portion of about two to one B. B. C. license. 
The total number of licenses continued to 
grow at a rapid rate, and by the end of the 
year it had reached about 500,000. Each 
month of the new year also saw a rapid growth, 

THE MASTS OF THE NEW BRITISH STATION 
Which will soon be opened at Daventry. This 
station will use 1600 meters and about 25 kilowatts 
and will originate programs of its own as well as 
broadcasting programs from the main London studio 
of the British Broadcasting Company. The site 
of the station is boo feet above sea level and the 
ground itself is about 3oo feet above the surrounding 
territory. The two masts are Soo feet high and Boo 

feet apart 
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although there was some falling off during the 
summer months. By October, 1924, the total 
had practically reached 1,000,000 and at the 
time of writing (February, 1925,) it is 1,200,000. 

In the new arrangements with the Broad- 
casting Company, the Postmaster General 
had reserved the right to issue on January ist, 
1925, the simple and uniform license (at tos.) 
which had been recommended by the Broad- , 
casting Committee. In view of the fact that 

this further reform was drawing near, and 
that there would be difficulty in inducing the 
public to pay i55. for the constructor's 
license in the autumn of 1924 instead of wait- 
ing until the beginning of 1925 to secure a 
license for Jos., the Broadcasting Company 
agreed to introduce this further reform at an 
earlier date. The growth in the number of 
licenses, and consequently in their revenue, 
had put them in a good 

THE CHELMSFORD MAST 
Of the experimental station 5xx of the British Broadcasting Company. The usual 
broadcast wavelengths of the various English stations are much the same as in this 
country, but 5xx uses a i600 meter wavelength and a power of about 25 kilowatts. 
The Broadcasting Company engineers were testing with this station the possibilities 
of using a high powered station, located at a central point, broadcasting programs 

to be picked up anywhere in England with a crystal receiver 

financial position; 
and they accord- ) 

ingly agreed that 
the ios. license 
should be issued 
as from July ist, 
1924. The condi- 
tion about British 
manufacture was 
to be retained until 
the end of the year. 
This reduction in 
the license fee no 
doubt assisted in 
the growth in the 
number of licenses 
above referred to. 
On and from Jan- 
uary 1st, 1925, a 
simple form of 
license (at los.), 
without any re- 
striction as to the 
country of origin 
of the licensed ap- 
paratus, has been 
in existence. 

Meanwhile, with 
the increase in rev- 
enue, the B road - 
casting Company 
had been able to 
maintain a very 
efficient service at 
their original sta- 
tions, and they also 
had been able to 
erect a number of 
additional stations. 
These, for the most 
part, have been so- 
called relay sta- 
tions, with a power 
of from ioo to 200 
watts. A more in- 
teresting develop- 
ment, however, has 
been the use, ex- 
perimentally, of 
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a much higher -powered station. For this 
experimental work a 20- kilowatt station of 
the Marconi- Company at Chelmsford has 
been used, and the effect of its use upon other 
services has been closely " watched by the 
government experts, in order to see whether 
undue interference was likely to be caused. 
On the whole the results were satisfactory; 
and the Company was accordingly given per- 
mission to erect a permanent station at 
Daventry (near the center of England). 
This station is now nearing completion. lt 
will use a wavelength of 1600 meters and will 
broadcast an independent program, which 
will be transmitted from London by means of 
the ordinary telephone circuits and then re- 
layed. This station will, it is expected, 
enable programs to be received by a simple 
crystal set within a radius of about too miles, 
as compared with the crystal radius of about 
ten or fifteen miles which is covered by the ex- 
isting main stations of the Company, and the 
crystal radius of four or five miles which is 
covered by the relay stations. lt is possible 
that the Company may wish to erect similar 
high- powered stations in other parts of the 

country, with the object of bringing practi- 
cally the whole population within crystal 
radius. 

THE BRITISH LICENSING SCHEME IS WORKING 

SINCE the revised scheme of licensing 
was brought into operation in October, 

1923, the arrangements have worked with 
remarkable smoothness and success. Those 
who have been concerned with them flatter 
themselves that the arrangements have re- 
sulted in what is probably, on the whole, the 
most satisfactory and efficient broadcasting 
service in the world. It is, of course, ex- 
tremely doubtful whether the same arrange- 
ments could have been adopted in the United 
States, where no attempt has ever been made 
to introduce a licensing system for receiving 
sets. Where the public have once got into the 
habit of installing receiving sets without let 
or hindrance it would be a very difficult mat- 
ter to induce them to accept licenses and to 
pay a licensing fee. Hence, 1 do not for a 
moment suggest that the system which has 
been applied in Great Britain would be suit- 
able for the United States. But here, where 

e 44*M . k(4U ;.: 3k4,,z 

APPARATUS AT THE GLASGOW STATION 
Of the British Broadcasting Company. Many of the switches in the 
foreground are for controlling the wire lines between the various stations 
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the licensing habit- is already in existence, it 
has proved a very simple and efficient method 
of collecting funds for the purpose of the 
broadcasting service -a matter which, I 

understand, is likely evéntuälly. to result .in a 

rather difficult problem in America. No 
doubt there is some amount of evasion in 
Great Britain; how much evasion, there is 
no means of saying: but that the evasion runs 
to the lengths which some suggest is quite 
improbable. The figures, in fact, speak for 
themselves. There are 1,200,000 licenses in 
existence at the present moment. The same 
ratio of licenses to population would give a 
total of nearly 4,000,000 licenses if the popula- 
tion of Great Britain were as large as that of 
the United States. Of course, no one knows 
how many households have receiving sets in 
the United States; but I think the most au- 
thoritative estimates place the number at 
between 5,000,000 and 6,000,000. Bearing 
in mind the greater prevalence of the telephone 
habit in the United States than in Great 
Britain, one may reasonably assume that the 
habit of broadcast reception is also more 
widely spread in the States than here. And 
taking these factors into account, one may 
safely conclude that the great majority of 
listeners in Great Britain and Ireland have 
taken out licenses. 

But of late a source of difficulty has arisen. 
Hypercritical persons have been examining the 
Wireless Telegraphy Act of 1904, upon which 
the whole system of Iicensing is based, and 

have raised the question whether it really 
applies to receiving sets at all, as distinct from 
sending sets. I am not a lawyer, but l know 
the opinion of lawyers who are well qualified 
to judge; and, personally, I have no doubt in 
the matter at all. The question, however, 
has never been referred to a Court of Law, so 
that there is no authoritative decision on the 
subject; and the Postmaster General, rather 
than risk an adverse decision, has decided 
that no proceedings shall be taken against any 
person who fails to take out a license for a 
receiving set, /until the point has been placed 
beyond the shadow of doubt by means of new 
legislation which he has recently introduced in 
the House of Commons. This decision has 
no doubt resulted in some decrease in the 
number of Iicenses taken out; but one is in- 
clined to believe that the great majority of 
the public are disposed to play fair in this 
matter and, irrespective of the Postmaster 
General's decision, to contribute their quota 
to the expenses of the broadcast programs to 
which they listen. The new Bill, besides 
setting this point at rest, imposes a number of 
new provisions in regard to licensing which do 
not in particular apply to broadcasting: and, 
as I write, it is arousing a good deal of criticism 
in Parliament and the press. What will be 
its fate does not yet appear; but the system 
of licensing in connection with the broadcast- 
ing arrangements has proved so convenient 
and popular that one cannot imagine that 
Parliament will scrap it. 

ENGLISH BROADCASTING APPARATUS 
Is not very different from that used by most American stations. One of the 
British stations, indeed, uses apparatus manufactured by an American company 



THE U. S. S. "SHENANDOAH" 
During the recent transcontinental trip of the Shenandoah, the Naval radio operators aboard the ship were 
in constant communication through their short wave transmission with radio amateurs in all parts of the 
country, as well as with the Naval Laboratory at Belleview, near Washington. A wavelength of 8o meters 
was used. The coöperation extended by the amateurs in this instance was one of many examples of a 

similar sert 

New Paths for the Short Waves 
Details of the Great Contributions Made by the American Radio 
Amateur to Radio Transmitting Knowledge -How the Amateurs Are 
Coöperating With the Navy -A New Theory for Radio Transmission. 

BIT KENNETH BOLLES 

TH E first congress of the International 
Amateur Radio Union which was held 
in Paris, April 14 to 19, with many 
delegates present speaking a great 

variety of languages, is really the first practi- 
cal indication that amateur radio is destined 
to become an efficient and orderly world force. 
It has taken hardly two years for amateur 
radio to grow from a localized activity, chiefly 
confined to the United States, to an inter- 
national relay system with far reaching in- 
fluence. It must have its regulations and 
understandings in order that equal freedom 
and fair play may be given to those who de- 
sire to participate in its activities. The 

congress is the first official step in making such 
provisions. 

Amateur radio, under the guidance of the 
American Radio Relay League, has trained 
some 20,000 young men in the principles of 
radio science and in a knowledge of the code. 
Those who refer to it as purely a sport reckon 
without a true appreciation of its influence 
in the development of commercial radio and 
broadcasting. Hiram Percy Maxim, and Ken- 
neth B. Warner, president, and secretary of 
the A. R. R. L., respectively, and delegates 
to the I. A. R. U., said upon leaving, that they 
believed international friendships by radio 
would be a factor in bringing world peace. 


