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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 1s quality of
material, knowledge of
design, and skill in man-
ufacture which produce
tones of almost un-
canny purity.

£

Stnce 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 j TUBES °

4 _.' . >
. ' 5 Home Office: ﬂ (Za:
D% 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 Rabpro Broapcast %
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Radio’s Squarest
Tube Selling Policy

)9 | 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

Formerly $6.00 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.

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

PHILADELPHIA OFFICE:

WRITE OUR NEAREST 50 N. Eleventh St., Philadelphia, Pa.

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 Gratio: Ave.
Detroit, Mich.

% Tested and approved by Rapio Broapcast %
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Fhe Finest ?Iaﬂm d Jube in the World)
Original B]ue Tube

(Has Brightson name engraved on every base.)

TANDARD 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 quahty while costing little more than or-
dinary tubes.

Safety
Cased

Ask Your Dealer for a
True Blue 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 Been 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.

BRIGHTSON LABORATORIES, Inc.

Waldorf—Astoma Hotel

BRIGHTSON 1 ue

2 S

16 W j 4th St., New York, N. Y.

: : \ $\Gﬁ T.S‘

bjiue TUBES ~

% Tested and approved by Rabio BROADCAST *
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BRIGHTSON

Unlike
Any Tube

Here-to-fore
Made

2
“It Speaks
for

Itself”’

RUE 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.

b

TRUE BLUE TUBES

Improve
Summer
Reception

The New Storage Battery 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 LABORATORIES, Inc.

Waldorf-Astoria Hotel = 16 W. 34th St., New York, N. Y.
W\ '/
0%‘6_ Tso

BRIGHTSON 2t~'ll€

AR RN

?lue TUBES ~~

/n t\\\

% Tested and approved by Rabpio BrRoADpCAST ¥
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TSI R S
No. 1812 = %
o’
Ceruﬁcai:e g)f Guarantee
“This tubei is gua;-anwed nglve satlsfacwly service 2ot
or 60 days S GHie g
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Mr. George E. Brightson

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

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 saszanim. . coeiiamimsms
Address ... e S
R\

BRIGHTSON If ae 3
SRS
/NN

047
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Dealers.asg not tq,mqkse replacements £
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es this shp g e o
& : Yo

ode W-i: Dmfegyﬁgnqwe' ..... FE T - é}:’;
Date of Sdfez,; _y 2/3/%/ 75/ zzé;
BRIGHTSON LABORATORIES Inc =
73 Wmthrop Street  -i- Newark . N.J. :,gf

R RSN R L “ ""‘\/F.Av. TS e 0 ez

Y !
By eﬁ:’iﬂfz‘m&’{ﬁ NG

Your Guarantee of
True Blue Satisfaction

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.

BRIGHTSON LABORATORIES, Inc.
Waldorf-Astoria Hotel
/// 16 W. 34th St.,, New York, N. Y.

*Bﬁte TUBES ~

N\

Y Tested and approved by RApio BROADCAST ¥
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your summer range
with an enameled aerial

HEN 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.

L4

Send for this

B E | Free Booklet!

Magnet wire, battery cords,
loop antenna wire, terminals,
rosin-core solder, litz wire, \
hook-up wire, and a dozen :

otheritems. Send forbooklet. 7 Jﬂ\ 3

¥ - A b,
'------'---.n----'-u

' Belden Manufacturing Comparty
: 2312A South Westems Ave., Chicago. [ll.

Please send me your booklet =~Helptul Hints for
) Radio Fans.

§ Name
1
Manufacturing Company é. Address

2312A South Western Avenue
CHICAGO, ILLINOQIS

b-.l.--n--‘;------g

Burpewmnssnewew s

% Tested and approved by Rapio BROADCAST ¥
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HROUGH 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'®

JewertT RADp1io & PHoNoGrRAPH CoMPANY

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 Superst_)eake'r—All " The Jewett Vemco Unit—Makes a loud The Jewett Micro-Dial—Makes
that the name implies. Recom- speaker out of your phonograph. The tuning 50 times as accurate. Fits any
mended by experts everywhere. Reproducer used in the Superspeaker. set. Needs only a screwdriver to install.
Price $30.00. Price $12.00. Price $3.50.

The Jewett Parkay Cabinet —With The Jewett Superspeaker Highboy—

parquetry top. Puts the amateur on a Houses Radio set and all batteries. Su-

par with the most exclusive cabinet perspeakerbuiltin. Takes Radio into the

worker. Allsizes, prices to correspond. realm of fine furniture. Price $130.00.

Jewett Quality Products

% Tested and approved by Rapio BROADCAST ¥
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Thompson

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

CnNOMPSON

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.

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.

LKENSED BY e

[’
gy, o
Eﬁ PAD10- MANUFACTYE E
|z7. 1923 AND Ap, I | I
:‘,“:'1"3‘ H0S. 1430 080 aL . 1970
O otken patents pENDING ‘989,
W R £ THOMBRSON MF6.£0.30 QRO ST NYC ‘40

4401vd 3 A 038

L1419 US'ATO’!*
A 1
° (o]
4
Z

RADIO

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!

% Tested and approved by Rapro BROADCAST ¥
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Fi16.4

General Theory of the Toro-Tran

Figure 1 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 ea.
(the Toro-Tran) the field is entirely enclos
and the losses due to stray fields are eliminated.
Notz 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-
ingselectivityand distance. Itrejectsalmostentirely
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 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.

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

*

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. .. ..ot iiiii ittt innnnns $ 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 Rabpio BrRoADCAST %
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The Proper Balancing of Qualities
Makes 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 highly 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 why 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.

_lor/Rcza/zo Cor 7P

250 West 54thStreet,

6Néw York Cz’fy

—_———_

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

% Tested and approved by Rapio BROADCAST Y
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‘The cAdventures of

The World Flyers
Carried Burgess

ment of United
States Submarine

Standard Equip;/i‘

They’re in the
Wireless Room
of the Leviathan

*

the adven-

Radio Bat-

Remarkable are
tures of Burgess
teries. And where there’s dan-
ger—upon,above,or belowthe
earth, sky and sea, will be
found Burgess Batteries—
laboratory products.

“Ask Any Radio Engineer’’

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
Flashiight - Radio - Ignitien = Telephone
General Sales Office: Harris Trust Bldg., Chicago
Laboratories and Works: Madison, Wisc.

In Canada: Niagara Falls and Winnipeg

m

BURGESS.
BATTERY|

'

B, e

Geared
80

to

1

Another important development in ACCURATUNE construct_ion—the
use of a full brass gear train, built exceptionally rugged and designed for
Accurate Tuning. “‘Absolutely essential for sensitive sets.”

1. Friction Clutch. 2..Lonz Center Bushing. 3. New Gear Mesh.

At your dealel:s, otherwise send price ($3.50)
and you will be supplied postpaid

MYDAR RADIO CO., 9-D Campbell St., Newark, N. J.

U.S.PAT. OFF

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 Rabpio Broapcast s
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Keep radio tubes like NEW!

JEFFERSON

TUBE REJUVENATOR
doubles and lrebles tube life

wNERs of radio sets long have
hoped for such a device as
this—a ““tube rejuvenator’ for
home use to keep radio tubes at full
efficiency and greatly increase their
length of life.

Weak tubes mar radio reception
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
paid for —satisfactory reception at
all times. i

All radio tubes deteriorate with £ REJUVENATOR
use; the Jefferson Tube Rejuvenator -
“brings them back” in 10 minutes!
Attach it to a convenient electric
light socket. Used once a month, it
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 maost

of all. Get yours now. ; g 0
At its small cost of $7.50 the Jefferson iy

AL

Tube Rejuvenator soon pays for itself many

times over in its saving of tubes and bat- $10in Canada
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
Takes Large or Small

JEFFERSON ELECTRIC MFG. CoO. Tubes—201-A, 301-A,
501 South Green Street, Chicago, Ill. UV-199, C_299

Makers of Jefferson Radio, Bell Ringing and Toy

Transformers; Jefferson Spark Coils for Automo-

bile, Stationary and Marine Engines; Jeflerson
Qil Burner Ignition Coils and Transformers.

% Tested and approved by Rapro Broabncast %
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B@EE@&E@@@ — %@ %lggas’f %zny ire Geadlio!

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. OQur 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 flnished.

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 ; ; . . 1 The original Bel-
Gooseneck Fibre est of Rockies—Prices are £18.00, $15.50, $10.50 Canto Fibre Horm

Horn with Adjust« BEL-CANTO RADIO AND TELEPHONE EQUIPMENT CO., Incorporated with Adjustable
able Unit, $15.00 872 Broadway, New York City Unit, $10.00

| 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 of two audio
transformers com-

“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 reahzmg
that he had a hundred dollars worth of set and

- Lzst Przce $9-50

a dollar’s worth of horn! His next move is to AT ALL GOOD DEALERS bined in one unit.
balance up his set with a good speaker. ————————Buy a TWIN-AUD TO-DAY

The BRISTOL has all the volume you will ever PEERLESS RADIO CORPORATION
want, but its fine point is TONE. It is good to Newton Lower Falls Boston, Mass.

hsten 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-3022; 1t tells why the BRIS-
TOL 1s the horn of tone.

THE BRISTOL COMPANY, WATERBURY, CONN .'

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

ON ONE TUBE

AUDIbﬁ.HONE BIG FREE BOOKLET tells the story. California users of
LR CROSS COUNTRY CIRCUIT hear Atlantic Coast, Canada,
Cuba, DMexico, 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 coperation. One tuning
- | control. Nc¢ soldering. Any Novice can do it. BIG BOOK-
LET FREE or complete instructions for 25¢ stamps or coin.

i VESCO RADIO CO. Box RB-117 Oakland, California

¥ Tested and approved by Rapio Broapcast %
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arshall

EQUIPMENT

Chicago, Ill.

* Parts
Price Each

2 Silver .0005 Low Loss Condensers
No. 301 $4 .50
2 4" Moulded Dials—Tapered Knobs. 1.00

1 U.S.L. 6 Ohm Rheostat ........ 1.00
1 U. S. L. 240 Ohm Potentiometer .. 1.50
7 Insulated Top Binding Posts. . ... . .05
1 Carter 102A Jack................ .80
1 Carter 101 Jack.................. .70
1 Silver No. 210 Charted Transformers  8.00
1 Silver No. 211 Charted Transformers

w/Condenser.. .................. 8.00
1 Silver Oscillator Coupler No. 101 . 2.50
7 Benjamin Spring Sockets (199 or

201A2). ... 1.00
2 Thordarson 33:1 Audio Transformer 4.00
1On-off Switch.................... .60

for Laboratory Model
Super-heterodyne

Price Each
3 .5 MFD By-pass Condensers. . . ... .90
2 .00025 Mica Condensers with Leak
Clips ... .o ia, .45
2 .002 Mica Condensers. . .......... .40
1 ..000025 Balancing Condensers. . ... 1.50
1 5 Meg Ohm Grid Leak .......... 50
1 1 Meg Ohm Grid Leak. .......... .50
17 x 24 x " Bakelite Panel, Drill-
ed, Gramed and Engraved ....... 7.00

(Specify with or without meter hole.)
1 7x23x3"'0OakBaseBoard,Bus-Bar,
Spaghetti, Screws, Nuts,Solder,Lugs  1.50

Complete Parts for Silver Super-Labora-

tory Model—Total.. .............. $63.60
Laboratory Model Blueprints. . . .. .50

Silver Supers

Consistently
Out-Perform
All Others!

The Seven-tube Silver Super-
heterodyne designed by the famous
radio engineer, McMurdo Silver,
Assoc., [.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 direg-
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

E famous Silver Four-Tube
Knockout 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-
tocoast 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”

2 Silver .0005 Low Loss Condensers No. 301

3 4" Moulded Dials—Tapered Knobs. . . ...

1 Howard 63 Ohm Rheostat ................
6 Insulated Top Binding Posts. ......... :

1 Carter 102A Jack................ ...

I Carter 101 Jack.. ... ........ ... ... .

1 Silver Low Loss Coupler No. 105. .. ..

1 Silver Low Loss Antenna Coil No. 205.. . .
4 Hoosick Falls Panel Mounting Sockets.. .. ..
2 Thordarson 3%:1 Audio Transformers ... ..
1Onoff Switch............................

1 .00025 Mica Condenser with Leak Clips ... ..
1.002MicaCondenser. .....................
1 .0075 Mica Condenser. . ..... e
12Meg Grid Leak..... ...... ... ..........
17 x 24 x 3/16 Bakelite Panel, Drilled, Cramed and Engraved
Bus-Bar, Spaghetti, Screws, Nuts, Solder, Eiugsy Etciy baa panah s

*Knockout’’—Total

a Booklet by McMurdo Silver, explains the
Price 25

Complete Parts for Silver 4-tube
“The Four-tube Knockout Receiver,”

Construction and Operation of this Set in Detail

Send To-day for McMurdo Silver’s Free Book, “The Why of Silver Circui

Price Ecch
.. $4.50
1.00

50
7.00
1.00

$44.40

% Tested and approved by Rapio BrRoapcaAsT K
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More Money For You

"RADIO

HE amazing expansion of Radio has opened up

-2

i

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 wonde1fu1 opportunities
to step into a big paying position in this great new
field. You can stay at home and work up to a pesi-
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 atHome

Thousands of Certified Radio-tricians are wanted to design
Radio sets; to make new Radio improvements; to manufacturc
Radio equipment and to install it; to mamt.un 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 qualifies you
for the real ‘‘big pay jobs’’ in Radio and our big Employment
Department helps you get one.

Send for FREE BOOK

No other fleld 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 openr 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.

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

Without obligation send me your bhook, ‘““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-
fled Radio-trician so I can get one of thcse splendid positions,
and how your Employment Service helps me to secure a big
pay job.

Please write plainly.

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. 603 for selective tun-
ing. No. 602 when exceptional selectivity 1s
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 43 to 1 ratios.

Kellogg transformers are on sale at all radio
dealers. Their use with Kellogg low loss con-
densers will give 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 3 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
be, 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

—e

% Tested and approved by Rapio Broapcast %
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Che MMarwmaol
Guarvantee Dond.

'91}///,
A Guaranteed Set
*x at forty Dollars

THE only radio receivers backed by a guarantee bond!
This 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 1s
your absolute protection.

The Marwol Baby Grand is the original Baby Grand—a ;5

' tube Tuned Radio Frequency Set including compactly all
Marwol Model A'% the splendid features of the Marwol Model A-1. Easily
5 Tube Tuned Radio convertible into a portable set. Ideal for summer use.
Frequency Set Beware of imitations. Buy the original Baby Grand backed
by the bonded guarantee to you.
560.00 West of the Rocky Mountains $45.
. Write for descriptive folder. At your dealers—otherwise
Sold with the Marwol . send purchase price and you will be supplied postpaid.
Guarantee Bond R
A few openings for sales agents A W
now available in excellent BABY GRAND
terriories. Five Tuse TuNED RADIO FREQUENCY

MARWOL RADIO CORP., 85-G Mercer Street, New York
DOLLAR" FOR  DOLLAR ‘RADIO' VALUE

% Tested and approved by Rapio BrRoADCAST ¥
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r, sanusuwu—: PANEL ,..0on. =
| 3  INSULINE PANEL 5 10 DOrou. o Absartent. hat MEECIES by andy ]
" ‘M h(f iﬂmg?:l iﬁl‘; u:un:s tow sercenmog ot Scinhur ang praserses
F .)U;( hs i ua % vg fom w)u--. “toax . x-mr-:&;»u f READY DRILLED
i - |
I s Grmsaatn | AND ENGRAVED
l ‘“""‘: " f“ " “I/l i:k ;
f g Rad o Panel &Parzs Ceorp. i%‘. ~Ppar FOR ALL
=l ' ' e POPULAR 'CIRCUITS
The Panels listed are made up to the same high stand-  the layout and blue prints supplied by the inventor of
ard specifications as are required by prominent set  the individual circuits. They represent the greatest
manufacturers. Every panel is made according to  value in panels on the market to-day.
Drilling and Engraving on Insuline to Specification '
Fada Fada Ambas- | Ambas- B.T. |Freshman| Resla |Gennwin|Cockaday| Roberts
5 Tube|} 5 Tube sador sador Name- | Master- | Reflex (Low Loss|Sup. Het.] Knock-
Neutro-] Neutro- | 3 Tube, | 4 Tube, less piece, 3 Tube, | 3 Tube, out
dyne, dyne, 5 Tube 4 Tube,
77x26"| 77x24” | 77x18” | 77x21” | 77x26” | 77x18” | 7/x18” | 7'x18” | 7x24 | 7x21”
x3/16’’} x3/16" x3/16” | x3/16"" x3/16” x3/16"” x}/16" x3/16"” x3/16"” 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 4.00 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

. RADIO |

MASTS MASTS MASTS
A ctu al 60 ft. $16.00 40 ft. $8.00 20 ft. $4-00
Perform ance We pay the freight anywhere in U. §. 5I
At last a reasonably priced mast is on the market, |

Is the real test
Of any Condenser.

Judged

On this basis
The RATHBUN
Is the equal
Of any -~ and
At any price.

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
H[ Big Falls Minnesota !

SILVER

* Dealers!

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

Silver-Marshall, Inc.

103 S. Wabash Ave., Chicago

ARSHALL

% Tested and approved by Rapio Broapcast %k
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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.

LLLLL

Radion Panels combine
high insulating qualities
with beauty of finish

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 lew. 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

RADION

* The Supreme Insulation

PANELS:

Dials, Sockets, Binding Post Panels, etc.

‘Y% Tested and approved by Rapio BROADCAST ¥
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1. 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 forquotationsand samples
will have the prompt and careful
attention of our engineers.

COTO COIL CO.
87 Willard Ave. Providence, R. 1.

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, )
1to4, and
1to 5, $3.50

Ratio 1 to 10 e
$4.50

This light weight audio transformer has eammed
a place in the very front rank for its remarkable
volume and pure, natural tone. It is 100%
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
makes 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

PREMIER.

Quality Radio Parts

_ THE NEW N

"UNCLE SAM

YCIGAR BOX COIL

B~ SMALLEST TUNING COIL IN THE WORLD

Size 278 x 2%z in.

N This coil is so small

N it can be built in a

':\\“\‘“\\W\ cigar box. Just

“ ; e the thing for por-

) // table sets for vaca-
57 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.

F R E E Ask your dealer or send us four

cents in stamps for wiring dia-
grams o} circutls in which these unils can
be used.

UNCLE SAM ELECTRIC CO.
219 East 6th St. Plainfield, N. J.

Y Tested and ag%)r_oved_ b
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Impedance-Coupled Audio Amplification
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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

WD-11 things—but first of all upon the Radiotrons.

S WD’IIZ No matter what the job of the tube in the set,
UV.zcg)g there’s a Radiotron to fit it. You will always find
UV.201.a it makes a difference if you demand a Radiotron—

. , ask for it by name—and look on the tube for the
Radiotrons with these .
model numbers are only word Radiotron and the RCA mark.
genuine when they bear
the name Radiotron and Radio Corporation of America
the RCA mark. Sales Offices: Suite 36
233 Broadway, New York 10So. La Salle St., Chicago, IIL

28 Geary St., San Francisco, Cal.

Radiotro

REG. U.S. PAT. OFF 7 4

PRODUCED ONLY BY RCA Ul

% Tested and approved by Rapio Broapcast %
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7
g Employees of Doubleday, Page & Company dancing to
the music from the combined radio-phonograph wunit

DN

i
\\\

designed in the Rap10 BR0OADCAST Laboratory. The

Roberts circuit has proved the most popular for home con-
struction of any non-radiating set ever designed. Com-
| plete plans bave been made for assembling the recerver,
Yery compactly and efficiently, so that the panel wil]
Jit into any type of phonograph now on the market

s T T T T
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OADCAST

June, 1025

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 Lu‘ensmg Regulatzon;

By F. J. BROWN

Late Assistant Secretary of 1he British Post Ofice

ROADCASTING 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
Writtle’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 [ 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 | 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 Waestinghouse 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 $150) at the rate of
25,000 2 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 360
meters. They probably interfere to some extent
with ship-and-shore work, and they certainly tend
to interfere with one another. [ 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 wxreless in the future

On my return to London in March, 1922 |

wWww.americanradiohistorv.com


www.americanradiohistory.com

176 Radio Broadcast

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

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

broadcast.

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 350 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
They also considered that, as

would be impossible to
permit the establish-
ment of broadcasting
stations with.any-
thing like the freedom
which was being
granted In America.
It 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 Imperial Com-
‘munications Commit-
tee.. This committee
is composed of repre-
sentatives of the
‘Army, Navy, Air
Force, Post Office,

Facts From Headquarters

COMPARISONS, 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 affairs
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 Rapio Broapcast
for May, are of especial interest because they

show how the two governments are trying
to solve their administrative problems.—THE

the new organization
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-half
of the license-fee of
ten shillings (about
$2.50) collected by
the Post Office on
the issue of each re-
ceiving license.

In this connection,
it *should be men-
tioned that, in Great
Britain (unlike the
United States), a li-
cense from a gov-
ernmental authority

and other British gov- EpiTor

ernment departments

has always been
held to be necessary
for each receiving

which areinterestedin

wireless. It 1s 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 |
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 cobdperate 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 1} to 3 kilowatts) in eight areas,
centering on London, Birmingham, Cardiff,

set, as well as for
transmitting apparatus.

ENGLISH BROADCASTING BEGAN IN NOVEMBER,
1022

R. 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. It 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 one of the

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.

(¢) The Post Office to issue broadcast receiving
licenses at a fee of 10s. 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.

groups. But finally all dif-
ficulties were surmounted
and a single broadcasting
organization was formed—
although 1t was not until
January 18th, 1923, that a
license was actually issued
to that organization. In
the meantime (on Novem-
ber 15th), 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 1, 1922, °

HOW ENGLAND PLANNED
BROADCASTING

HE scheme as embod-

ted 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
Jjoin the Company upon his
subscribing for one or .more
£1 shares, and entering into an
agreement in the form approved
by the Postmaster General.

(b The Company to es-
tablish eight -broadcasting

tions.

RADIO LISTENERS IN GERMANY

Broadcasting in the German Republic has not attained as great popular-
ity as in either England or the United States.
pletely served by a system of master stations and small local relay sta-
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.
together for programs from weAr, 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

England is very com-

American stations have been “tied”
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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.

(g2 The Company not to pay dividends at a
higher rate than 77 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 1, 1922), a considerable number
of these licenses were sold. By the end of
March, 1923, the total was about 150,000 and
the income of the Company from all licenses
was about £60,000 (about $1,270,000). 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. Butin
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

Radio Broadcast

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

HE Post Office had, indeed, no license to

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 as 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 Joynson-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. 1t 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 1924. The sub-
stance of these modifications was as follows:

(1) A uniform and simple type of receiving license
at 10s. ($2.50) 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 55.—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 350 to 425 meters) to be increased so as to
include wavelengths between 300 and 500 meters
(except those from 440 to 460 meters which are used
for maritime purposes.

(7) The Broadcasting Company’s license to be
extended from the end of 1924 to the end of 1926,
but 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

HEN 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, 1023, 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 125.6d. In
addition to this form of license, the broad-
cast receiving license at 10s., 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

HERE was immediately a very large

demand for the “interim license,” and
some 200,000 of these were i1ssued 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,
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THE MASTS -OF THE NEW BRITISH STATION

Which will soon be opened at Daventry. This
station will use 1600 meters and about 235 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 600 feet above sea level and the
ground itself is about 300 feet above the surrounding
territory. The two masts are 500 feet high and 8oo
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 1s 1,200,000.

In the new arrangements with the Broad-
casting Company, the Postmaster General
had reserved the right to issue on January 1st,
1025, the simple and uniform license (at 10s.)
which had been recommended by the Broad-
casting Committee. In view of the fact that

Radio Broadcast

this further reform was drawing near, and
that there would be difficulty in inducing the
public to pay 15s. for the constructor’s
license in the autumn of 1924 instead of wait-
ing until the beginning of 1925 to secure a
license for 10s., 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 financial position;
and they accord-

8
i
7

ingly agreed that
the 10s. license
should be issued
as from July 1st,
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 10s.),
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 Broad-
casting Company

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-

% had been able to

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 1600 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

tions, with a power
of from 100 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 2o0-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 sece 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 1s now nearing completion. It
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 1s expected,
enable programs to be received by a simple
crystal set within a radius of about 100 miles,
as compared with the crystal radius of about
ten or fifteen miles which 1s 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. It is possible
that the Company may wish to erect similar
high-powered stations in other parts of the
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country, with the object of bringing practi-
cally - the whole population within crystal
radius. o

THE BRITISH LICENSING SCHEME IS WORKING

INCE 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 béen adopted in the United
States, where no attempt has ever been made
to introduce a licensing svstem 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

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 dlready in existence, it
has proved a very simple and efficient method
of collecting funds for the purpose of the
broadcasting service—a matter which, |
understand, is likely eventually to result in a
rather " difficult problem in America. No
doubt there i1s some amount of evasion In
Great Britain; how much evasion, there 1s
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 [ 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 1s 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 licensing 1s based, and
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have raised the question whether it really
applies to receiving sets at all, as distinct from
sending sets. 1 am not a lawyer, but I know
the opinion of lawyers who are well qualified
to judge; and, personally, 1 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 licenses 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 | write, it 1s 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.

f =y

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
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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 cooperation extended by the amateurs in this instance was one of many examples of a
similar sort

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
Cooperating With the Navy—A New Theory for Radio Transmission

By KENNETH BOLLES

HE 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 vears 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 1. A. R. U., said upon leaving, that they
believed international friendships by radio
would be a factor in bringing world peace.
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They said that in all countries, where ama-
teurs are found, hope may be held for swift
progress in all lines of radio science.

The progress of amateur radio i1s already
being realized by governments of various
countries where amateurs are active. The
1. A. R. U. may crystalize the opinion of
amateurs all over the world for the benefit of

cause of the pioneer work that has been done
by amateurs.

With these short bands given over to their
exclusive use, amateurs in this country have
demonstrated they can send their signals
to any part of the world where there are radio
fans and radio receivers to pick them up. It
has become practically impossible to name

those countries which
desire technical guid-
ance in drawing up
regulations governing
private international
communication. The
desire of amateurs to
gain the utmost free-
dom 1is no stronger
than their wish to
turn over to the radio
public the results of
their deductions and
experiments.

What have the am-
ateurs done to war-
rant any sort of world-
wide recognition?
What practical thing
have they accom-
plished that would
justify giving them
greater freedom?
Almost everyone 1is
familiar with their

message handling

during emergencies,
their codoperation
with the American
Railway Association,
theirassistance to the
Navy Department
during the transcon-
tinental trip of the
Shenandoah, but
these -are outside of
their established rou-
tine and are not as

A Record of Accomplishment

HE American Radio Relay League is

one of the unique organizations in Amer-
ica—a land of many organizations. It was
founded a little over ten years ago to band
together amateur radio telegraph experimen-
ters whose activities were largely concerned
with exchanging private messages with one
another over comparatively short distances.
Now, more than 15,000 experimenters are
members and the exchange of messages is but
a small part of their activities. Perhaps the
field in which they have aroused most interest
is in their experiments with very short radio
waves. Every reader of newspapers knows
that the only link that Donald MacMillan had
with the outside world when he made the

recent trip of exploration in the Arctic was:

that forged by amateur radio communication.
The Department of Commerce recently re-
cognized the excellent development work the
radio amateurs were doing with short waves
by granting them a band of waves between
7496 and .7477 meter. The present article
describes some of the activities of the Amer-
ican Radio Relay league and tells particu-
larly of the work of two of their most prom-
inent members, John L. Reinartz, and F. H.
Schnell. The work of these earnest amateurs
is reflected in their excellent and authorita-
tive publication, @ S T, and the Navy De-
partment has shown its confidence in their
earnestness by arranging to have Mr. Schnell,
Traffic Manager of the League, accompany
the Pacific fleet on its manoeuvres this sum-

mer.—THE EpITOR

any country in the
world where local
amateurs are at all
active that has not
heard American ama-
teurs calling.
Thesignals of oper-
ators on the west
coast of this country
are being heard regu-
larly in South Amer-
ica and over sim-
ilar distances,
almost with as much
ease as European and
American amateurs
could communicate
with one another a
year ago. English
and New Zealand
“brasspounders”
demonstrate their
superior skill by com-
municating with the
Antipodes. Barthol-
omew Molinariof San
Francisco, winner of
the Hoover amateur
efficiency cup for
1024, reports that his
signals ha've been
heard in thefollowing
lands and islands:
France, England,
Italy, Chile, Argen-
tina, Cuba, Panama,
Tahiti, Tonga, Sa-
moa, Pribiloff Is-

convincing as those things which are a last-
ing and permanent beneﬁt to radio develop-
ment. :

WHAT HAVE THE AMATEURS DONE? :‘:j

HE one great outstandmg contribution of

L amateurs to the -radio art is  their de-
velopment of the short waves. They have
gone farther in this field than any other group.
They have proved short waves are of unsus-
.pected importance. The various radio groups
have become interested in these bands be-

lands, Tasmama Korea, China, British India,
South Afrlca Philippine lslands, -Malay
Straits Settlements, on ships off Cape Horn
and off. the coasts of Borneo, Guatemala,
Honduras, Nicaragua and Costa Rica, ‘and
the Republic of Salvador, -« .:

The assumption upon readmg this and many
other similar records, is that short waves and
low power are as capable of covering as great
distances as long waves and high power at a
cost that 1s astonishingly less.

That the development of short waves has
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by no means been exhausted was demon-
strated recently .by: two important events,
one of .these being the decision of the Navy
Department to seek the codperation of Ameri-
can Radio Relay League-amateurs in an
investigation of short waves during manceu-
vers of the Pacific Fleet this summer; the
other, the announcement of John L. Reinartz’s
theory of davlight transmission.

WHAT THE AMATEURS ARE DOING

IN ORDER to carrv out the navy experi-
ments successfully, F. H. Schnell, traffic
manager of the American Radio Relav League
. who has been given a seven months’ leave of
absence by the League, will conduct tests with
amateurs in many countries. His work will
serve as one more important link between
American amateurs and transmitting opera-
tors in other parts of the world, and he will, at
the same time, demonstrate under official
supervision what short waves can do. His
experience as traffic manager of the A. R. R. L.
has given him a wide acquaintance among am-
ateurs which the Navyv believed would be of
great service in the short wave tests and so it
called him in active service in the Depart-
ment with the rank of lieutenant.

It is significant that following closely upon
the first international amateur congress, the
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U. S. S. Seattle is now steaming in Pacific
waters equipped, among other apparatus, with
a tvpical amateur radio transmitter and re-
ceiver. This first amateur type station to
be installed on a Navyv ship will have the call
NRRL. One mayv imagine the interest and
enthusiasm in which amateurs in Australasia,
the Philippine Islands, China, Japan, South
America, and probably Europe and Africa
will listen for this special Navy station, pleased
with the thought that the communication
they have helped to build has been recognized
by the United States Navy.

THE U. S. S. ““SEATTLE’’ EXPERIMENTS

HE amateurs who intend to listen for

NRRL, no matter whether they are located
in this or foreign countries, must be prepared
to tune-in on a number of different wave-
lengths, for the tests are to cover several bands
of short waves. At night, the main set at
NRRL will transmit on 34.4 meters while in
davlight it will shift to 27.2 meters. There
will also be transmitters functioning on 20,
140, and 80 meters.

If it is found that the low power amateur
stations emploving less than one kilowatt are
just as efficient as regards the distance cov-
ered and dependability of operation, it mayv
be seen very readily that their use would mean

JOHN L. REINARTZ

Of South Manchester, Connecticut.

_ ecti Mr. Reinartz, using a wavelength of 21 meters and low power
recently established communication with an amateur on the Pacific coast at noon.

This remarkable feat

showed strikingly the possibilities of short wave radio work
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LIEUTENANT F. H. SCHNELL

Traffic manager of the American Radio Relay
League. Mr. Schnell has been commissioned a
Lieutenant in the Navy, assigned to the fleet on its
Pacific cruise this summer. He will experiment
with short radio waves and communicate with
transmitting amateurs all over the world. The
American Radio Relay League has about 20,000
members, excellently organized for intercommunica-
tion by radio. Members of the organization have
communicated great distances using short wave-
lengths and very low power

a tremendous saving in the cost of the initial
radio 1installation. The average amateur
transmitter can be put together for about
$250. while the high power navy set may
average somewhere around ®$6ooo. It is
even possible that if the tests made by NrRRrL

Radio Broadcast ‘

arc quite successful, we may sec the Navy
changing to low .wave sets in preferencc to
the longer wave, high power  transmitters
they are now using.

The reader should not interpret from this
that the Navy-is just now beginning to show
an interest in the short waves, for it has been
working hand in hand with amateurs for some
time. Some of the most important experi-
ments ever made in connection with low power
transmission have been undertaken through
correct codperation between the Navy and
amateur operators. The Navy has been us-
ing short wave transmitters on certain ships
for many months and as long as two years.
ago, the short wave station of the U. S. S.
Obhio was heard on the west coast.

The theory of davlight transmission pre-
viously mentioned in this article was a direct
result of tests conducted by John L. Reinartz
at South Manchester, Connecticut, and Dr.
A. H. Taylor of the Naval Research Labora-
tory at Bellevue, Washington, D. C. The
experiments which they started a year ago
are still in progress. As a result Reinartz
has demonstrated repeatedly that with a
low powered transmitter using 21 meters, great
distances can be covered in daylight. - While
transmitting from his station at South Man-
chester, Connecticut, about noon, Eastern

Standard Time, his signals have been heard

by amateurs on the west coast, in Florida,
and in England, and he has several times con-
ducted two-way communication direct with
the Pacific coast at noon.

This gave definite proof that the very
short waves travel farther in the daytime
than they do at night, which 1s the reverse of
what has already been known, that the long

Pt

THE 200 WATT TUBE TRANSMITTER

For use on very short waves which Mr. Schnell will use for experimental communi-
cation while he accompanies the Navy fleet on its Pacific cruise this summer
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THE U. S. S. “SEATTLE”’

Where Mr. Schnell will make his headquarters during his short wave tests.

The Navy has shown great

interest in the possibilities of short wave communication and is codoperating with the American radio ama-

teurs who have contributed a great deal to the development of this transmission.

At present, Naval com-

munication is carried on chiefly by long wave high power radio transmitters, which are not only expensive,
but subject to the familiar etfects of daylight fading

waves could cover great distances at night, but
were unable to travel very far under daylight
conditions. Until then, 1t was thought the ion-
ization of the atmosphere caused by the sun’s
rays had practically the same unfortunate ef-
fect on all waves and that daylight might be
always a big hindrance to radio transmission.

THE EFFICIENCY OF SHORT WAVES,

N ADDITION to making the bare discovery,
Mr. Reinartz developed a theory which ap-
pears toexplain the phenomenonsatisfactorily.
It is based on the well known fact that radio
waves are reflected by the atmosphere in the
same manner that light rays are reflected
with the aid of a polished surface. The dis-
tance that radio waves will travel in daylight
is determined by the length of the wave, for

it appears it is this factor which controls the -

height at which the reflection takes place.

There is a definite relationship which con-
nects the position and effect of the sun with
the length of the radio wave and the distance
that it will be reflected. The depth of the
reflecting layer varies with the time of day
and season. The shorter waves seemingly
have the peculiar faculty of penetrating
farther into the ionization layer and they are
therefore capable of being reflected to a much
greater distance.

“The fact that the shorter wave penetrates
the ilonization layer to a greater height,”
declares Mr. Reinartz, “causes the reflection to
take place at a higher altitude than would be
the case for the longer; therefore, the diameter
of the circle at which the short wave again
appears on the earth’s surface -is larger.
Inside of this circle there 1s no evidence of
the radio wave until one gets very close to the
transmitting station. The reason for this
is that the waves which travel along the
earth’s surface have been subjected to all the
absorbing influence which that surface car-
ries, while those which went up to the ionized
laver and were reflected back have traveled
through a considerable space and very little
energy has been lost. This makes it possible
to cover tremendous distances with but a
fraction of the energy needed for some of the
longer waves.

““It '1s possible to use this information in
such a way as to obtain reliable daylight
ranges considerably in excess of reliable night
ranges obtainable with the same power.”

Mr. Reinartz makes the prediction that this
year will see communication established be-
tween amateurs of the United States and Aus-
tralasia on a wavelength of about 20 meters
in broad daylight. Mr. Reinartz will have an
intensely interesting opportunity to test his
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theory when he leaves as operator on Donald

MacMillan’s Bowdoin on June 15th of this
yvear. Extensive experiments are to be carried
on with daylight transmission on 20 meters
while the ship is in polar waters. Mr. Rein-
artz as operator, has been appointed to the
place held by Donald Mix aboard this ship
on the previous voyage. Mr. Mix is also
a member of the American Radio Relay
League.

Both those appointments show beyond
question the value placed on amateur talents.

For a number of years American amateurs
worked with all of their might to send their
signals across the Atlantic ocean. Their final
success marked the real beginning of inter-
national amateur communication for it was
not until that time that the future possibilities
of low power and short waves were fully real-
-1ized Their next task was so to perfect their
instruments and  method of operation that

Radio Broadcast

they could exchange messages at will with
private individuals in various foreign coun-
tries.

Immediately that two-way communication
was established between amateurs on oppo-
site sides of the ocean, interest of operators
in this country reached a high state of en-
thusiasm and amateurs began to spring up
here and there in countries where they had
never been heard of before, until now they
may be found dotting almost every part of
the world. Three or four years ago American
amateurs kept before them constantly a wall
map of the United States, while now in these
same radio shacks may be found world maps
and globes. :

With one kilowatt of power and a barrel
of enthusiasm, amateurs threaten to conquer
the three obstacles to radio communication,
time, space, and daylight, using short waves
that once nobody thought were of value.

..g/( e 'ﬁﬁ’%g«%

THE WINNER OF THE HOOVER CUP FOR 1024

Bartholomew Molinari, owner of amateur radio station 6 AwT, San Francisco.

watt tube, shown on the panel in the lower left.

The transmitter is one 250-

Note the wall map of the world, dotted with colored pins,

showing the various parts of the world in which 6 AWT has been heard. Ten years ago, distance records
such as these would have been considered an absolute impossibility
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Making Radio Receivers More
Selective

Practical Instructions on How to Improve the Selectivity of Various Popular
Circuits in Use—A Clear Explanation of the Theory Involved in the Changes

By KEITH HENNEY

THE problem that has been bothering man) radio listeners recently, is one of
the selectivity of their receivers. Mr. Henney, in this article, has discussed
the whole question of selectivity. There is such a variety of circuits and sets to
be considered when one tries to solve the problem of increasing the sharpness of
tuning that a general consideration such as this,”we think is the best way ‘to help

the individual.

the nature of a remedy than a cure:

structor.—THE EbpIiTOR

This is distinctly not a how-to-make-it article, but the reader will
find all the necessary constructional information given.
this information to suit his own problem The suggestlons here given are more in

- The real cure. for the situation lies in a re-
adjustment of the broadcast transmitting situation.
discussion of the theory involved here will prove very helpful to the radio con-

The individual can apply

We believe that Mr. Henney S.

CCORDING to the average radio
listener, the flaws in the present
scheme of broadcasting are two: the
multiplicity of stations and the ap-

proach of ““super-power.”” And in his pecu-
liar dilemma of wanting to be in touch with
all that goes on in the ether and vet to be
exclusive, the listener must turn in but one
direction, to increased selectivity.

Whether the problem is to doctor a receiver
now 1in operation or to build a set that will be
sufficiently selective, the questions that face
the radio listener are the same:

What is selectivity?

How may it be oebtained?

How much is necessary, or desirable?

WHAT IS SELECTIVITY?

ELECTIVITY 1s a relative term, and

signifies the ability of a receiver to dis-
tinguish between several transmitting stations
operating on frequencies that do not differ
much from one another. To take an analogyv
from the phonograph field, let us suppose
that the mechanism for recording music would
respond only to those tones that lie between
middle C and one octave above. Then no
matter how many notes a pianist might play,
the mechanism would record only those be-
tween the proper limits. In other words, the

recording apparatus would be selective, and
other tones would not bother it.
Broadcasting stations in Class B are now
stationed 10,000 cycles apart. A receiver
sufficiently selective will respond to only one
station at a time. Frequencies 10,000 cycles
different from that to which the receiver is
tuned will not be heard to anv marked degree.

79;9 800 801

KILOCYCLES

RV

STRENGTH —»

RECEIVED SIGNAL
- N b i\ 8yl

799 800 801
FREQUENCY IN KILOCYCLES

FIG. |

The current in a receiving circuit increases as the
resonance point is reached, as shown in this Figure.
This receiver would be too sharp since it will respond
to a band of frequencies only two kilocycles wide
and would lose the higher musical notes entirely.
A good receiver should have a resonance curve 10
kilocycles wide in order to get all of the notes broad-
cast from the transmitter
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This is the typical “blooper’ circuit in which the

antenna is closely coupled. This close coupling

brings in the signals, but when the tube oscillates,

it sends out signals as well—much to the discomfort
of all near-by listeners

Fig. 1 is a resonance curve of a receiving
set that will respond to a band 10,000 cycles
wide.

Such is the ideally selective receiver.

How may it be obtained?

There is but one cause of poor selectivity—

Radio Broadcast

resistance, and the remedy is obvious: eli-
minate that resistance. This task, however,
of separating the various resistances from a
receiver reminds one of the adage of cutting
off one’s nose to spite one’s face, for to remove
all of the resistance would be to remove the
receiver itself.

For the listener who builds his own receiv-
ing set, resistance is added through the use of
long connections, poor coils and condensers,
by placing coils too near large masses of
metal, poor contacts, or by closely coupling a
low resistance circuit to one in which consider-
able resistance exists.

The listener who owns a manufactured set
must place his faith in the engineer who de-
signed i1t and the factory that madeit. There
is little that can be done to the inner ‘“works”’
that will better its tuning qualities. That
little will be described in this article as well
as the tricks that can be performed external
to the receiver itself.

TO IMPROVE SELECTIVITY

HERE are two general methods of im-

proving selectivity. The first strikes at
the cause, resistance. The second relies upon
tricks such as placing obstacles in the path of
unwanted signals, or of filtering out those
that are desired and letting the others go
where they will. In the latter method lie

o

Rapio Broapcast Photograph

FIG. 3
A photograph of a single-circuit receiver in which the antenna is not actually connected to the detector but

through another coil closely coupled to it.

One stage of audio frequency amplification has been added.

This is the nucleus of a good receiver such as shown in the photograph in Fig. 4
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FIG. 4

Here is a complete receiver built around the single-circuit blooper. The coil and condenser to the left com-
pose the essentials of a radio-frequency amplifier, the second coil is the detector secondary and the amplifier

plate coil coupled to it.

tubes, three producing audio frequency amplification.

The third condenser is for introducing regeneration in the detector.

There are five
The Pyrex socket is a good one for radio amplifiers

due to its low losses '

the wave traps and radio-frequency ampli-
fier circuits.

In other words, we may eliminate the cause
of poor selectivitv—and there 1s a certain
limit beyond which we cannot go in this di-
rection—or we may force signals to go through
a kind of maze through which those that are
desired will emerge and in which the others
will be lost.

IMPROVING THE SINGLE CIRCUIT RECEIVER

T IS in the realm of the simple receivers,
the bloopers and any set that employs no
radio frequency amplification that the most
can be done to sharpen the tuning. In Fig. 2
is the typical blooper circuit with its antenna
closely coupled to the remainder of the cir-
cuit—a condition that broadens the tuning,
and sends out into the ether the parasitic
signals that condemn this type of receiver.
Fig. 3 shows how simply such a receiver may
be made and provided with one stage of audio
frequency amplification.

The use of regeneration is a method of re-
ducing an already existent resistance, and the
ability of this simple receiver to go out and
get distance lies in this resistance reduction
—the same phenomenon that makes it a nui-
sance to all near-by listeners. An oscillating
receiver is without doubt the most sensitive
and selective, but its very sensitivity makes it

unhandy. Small changes in the antenna sys-
tem cause the oscillating frequency to vary
with accompanying distortion.

The best possible addition to make to a
blooper 1s a single stage of radio frequency
amplification, an addition that increases its
range, its volume, and its selectivity as well
as eliminating its liability toward radiation.
Fig. 4 represents such a circuit, together with
appropriate audio amplifiers. The colls
should be far apart and at right angles to
each other, so that proper neutralization may
take place. The photograph shows how
simply such an amplifier can be made and
clearly illustrates the proper placing of coils.

The amplifier plate coil may be made by
winding ten or fifteen turns around the middle
of the blooper secondary that is now used,
forming the connection between the amplifier
and the detector. The coupling between the
antenna and secondary of the radio-frequencyv
amplifier should be as loose as is consistent
with good signal strength, and the same may
be said of the coupling existing between the
plate coil and the detector secondary. In Fig. 5
i1s shown the effect of close coupling, which
i1s one of the best methods of adding resis-
tance to a circuit and ruining its selectivity.

The effect of retaining regeneration in the
detector is shown in Fig. 6 where the re-
sonance curve becomes sharper and sharper
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Whenever a circuit of low resistance is closely
coupled to a circuit of high resistance, it tunes
broadly. In other words some of the high resis-
tance has been “reflected” into the low resistance.
The solution to this trouble lies in separating the
two coils as far as is consistent with signal strength
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with the result that near the oscillation point,
the quality goes bad.

With the addition of such an amplifier to
a blooper, the listener now has the advantage
of decreased resistance due to regeneration
but the added feature of a wave trap in the
antenna circuit. All signals must pass the
tuned circuit consisting of a coil and a con-
denser before they can get to the detector,
and before that happens they must also pass
through the vacuum tube which boosts their
voltage by at least six times. The wave trap
sharpens the tuning and additional tuned
circuits may increase still further the nar-
rowness of the received frequency band,
but the trap itself does not add voltage;
this is the function of the tube. These facts
are shown 1n Figs. 7 and 8.

'T WAVE TRAPS

F THE listener does not

care to add another tube,
or if he already possesses a
stage or two of radio fre-
quency amplification, he
may use the coil and con-
denser of Fig.3asa “wave
trap,” and providéd that

INCREASING TICKLER COUPLING —> ‘

.. FIG. 6

According to most authorities, regeneration is a means of reducing the
It is accompanied by sharp tuning, and the
more regeneration that is used, the narrower is the frequency band taken
Near the oscillation point, the circuit may become
so sharp that ““side bands’’ are chopped off and poor quality results

resistance In a circuit.

in by the circuit.
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-
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they be of low resistance,
he will be able to cut his
path through interference
with greater ease.

Wave traps, in general,
are of two kinds: those that
are shunted across the an-
tenna and ground and
called ‘“‘acceptors,” and
those that are in series with
the antenna and ground
3 which are called ‘“rejec-

Antenna

tors.” A rejector prevents
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FIG. 7

one frequency from getting
into the receiver, but lets
all others pass; in other
words, 1t cuts a slice out of
the stations that are on
the air. An acceptor pro-
vides a convenient by-pass
for all frequencies but the
one that the listener de-
sires to hear.

The wave trap is simply
a good coill and a good
condenser connécted -and

A coil and a condenser are the requisites of an obstacle to put in the
path of a radio frequency current. Such a device, if properly used,
may sharpen the tuning because it must be accurately tuned before any
energy can get through. Two or more increase the selectivity because
nothing gets through until each obstacle is tuned correctly
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A radio-frequency amplifier not only acts as a

trap for unwanted signals but boosts the voltage of

the one signal desired. In this Figure, the effects

of adding several stages of tuned amplification are

illustrated. Each additional stage cuts down the

width of the frequency band that is passed and in-
creases the voltage

and shown in Fig. 9 consists of a General
Radio .0005 mfd. condenser, across the ter-
minals of which is shunted a low-loss in-
ductance coil. Around the coil were wound
several turns of wire, and it is these turns that
are inserted in the antenna-ground system.
Any good coil and condenser that will cover
the frequency range mav be used. The re-
ceiver shown in Fig. 9, then, consists of a
single circuit blooper with a wave trap to
sharpen the tuning and cut down interfer-
ence and a Samson 3-1 transformer to provide
additional volume. Fig. 10 shows in a sche-
matic manner the connections of a wave trap.

Various methods of connecting the trap to
a receiver now in use are shown in Fig. 11.
When in series with the antenna, as in A or C,
they may be set at the wavelength of some in-
terfering station. That station will not in-

193

terrupt until the tuning of the trap has been
changed. When across the input to the
receiver, as in B or D, a trap will let into the
set only the signal that is desired, and make
tuning somewhat more complicated. On the
other hand, once the listener becomes accus-
tomed to the tuning, he will find this type of
considerable value.

Two traps may be used, one tuned to some
particular station and thereby eliminating its
signals, and the other adjusted along with
the tuning of the receiver itself, as is illus-
trated in E, Fig. 11.

Awavetrap will not increase signalstrength;
it will work well only with a receiver in which
the antenna circuit is completely or partially
tuned; it will perform its duties only if low

= Rv i F T ;
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FIG. 10

The connections of the wave trap shown in Fig. 9.
The coils and condensers in such a device should
be of low resistance to make the tuning sharp
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Rapro Broapcast Photograph

FIG. O
A simple wave trap consisting of a coil shunted by a condenser is inserted in the antenna circuit by means of

several turns of wire wound around the coil.

This is then a “rejector”” since it rejects one frequency that
1s unwanted _
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resistance parts are used; and will not be of
value to the more complicated receivers of
the radio-frequency amplifier type.

On the other hand, a wave trap will be
a boon to the blooper, to the two-, the
three-, and the four-circuit receivers; for
it will cut a slice out of the ether where
there is some interfering station, and it will
stiffen up the tuning of the antenna circuit
considerably.

The coil and condenser shown in Fig. 9 may
be calibrated in wavelengths or frequencies
and used as a measure of incoming waves, and
it need only be placed near one of the coils of a
receiver, be it a blooper or a five-tube affair,
to indicate the frequency of incoming signals.
When the condenser is tuned, a marked de-
crease in signals will be noted, and if it 1s
used with an oscillating receiver, a sharp click
will be noted in the phones when passing the
frequency of the signal.

For this purpose, the additional winding 1s
not necessary and the unit then consists of
simply a coil and a condenser, which may be

N

N4
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7 RADIO FREQUENCY AMPLIFIER

1.0001 ]

FIG. 12

A simple method of increasing selectivity is illus-

trated in this Figure. The condenser may be var-

iable, but after the correct place to tap the coil is
found there is no need for further adjustment

cahibrated either in wavelengths or frequencies
by noting where several well known broad-
casting stations are tuned. A curve may then
be plotted showing the relation between con-
denser setting and wavelengths or frequencies.
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Wave traps are really simple devices, consisting of a coil shunted by a condenser.
In this Figure are shown several methods of connect-
They are useful only if the antenna is partially or com-

of these component parts must be of low resistance.
ing such a trap to the antenna circuit of a receiver.

pletely tuned, and will not do much good when used with a complicated receiver.
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But to be effective, both

With the simple circuits,

however, they will enable.the listener to cut out unwanted stations, and to sharpen the tuning of his receiver
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RADIO FREQUENCY AMPLIFIER-REGENERATIVE
DETECTOR RECEIVERS

N RECEIVERS such as the Roberts Knock-
out, the Browning-Drake, the Teledyne,
and others of similar nature using a regenera-
tive detector with one or more stages of radio
frequency amplification, there are several
things that may be done to improve the over-
all selectivity.
The series condenser in Fig. 12 is a potent
device for sharpening tuning, especially since

<
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FIG. 13

Adding an inductance coil to the antenna circuit and

partlally tuning it by taps or completely tuning the

circuit by a variable condenser will add to the abil-

ity of the receiver to select the signals a listener

wants. The coupling to the receiver may be de-

cidedly loose if the antenna is carefully tuned by
means of the variable condenser

regeneration in the detector makes up for
any loss in signal strength resulting from the
insertion of this condenser.

Another method was described in Rapio
BroabpcasT for April in the article on experi-
ment with the Roberts circuit. This is the
addition of inductance in series with the an-
tenna and partial tuning by means of taps, or
complete tuning by means of a variable con-
denser. Fig. 13 illustrates both methods.

Loose coupling between the antenna coil
and the secondary of the amplifier and the two
coils connecting the amplifier and detector is
necessary for the sharpest tuning, as shown
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The use of a loop in place of the first coil of a neutro-
dyne presents few difficulties, especially when it is
to be used on local stations. The loop should have
the correct dimensions so that it will take the place
of the neutrodyne coil that is removed. The loop
will provide a decided increase in selectivity due to
its directional effect, but of course will cut down
signal strength

in Fig. 5. This feature i1s embodied in several
coils now made for the Roberts receivers.

THE NEUTRODYNE

HE two stages of radio frequency ampli-
fication of the neutrodyne are simply so
many wave traps, each making the band of

Rapio Broaoncast Photograph

FIG. 15

The “inner works” of a wave trap used in Rapio

Broabpcast’s Laboratory. The conventional coil

and condenser are well illustrated as well as a method
'of mounting them
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FIG. 10

The outward appearance of the wave trap illustrated
in Fig. 15. This makes a neat-appearing addition
to any broadcast listener’s equipment

frequencies that is. finally passed into the de-
tector;-sharper. - For this reason a neutrodyne
should be very selective. There is the addi-
tional advantage in the tuned radio fre-
quency circuits that each vacuum tube adds
a certain amount of amplification, so that
there i1s a gain in volume as well as in select
ivity, as shown in Fig. 8.

The use of a small antenna 1s advisable if
interference i1s to be cut to a minimum. If
space 1s available, two antennas may be
erected at right angles to each other and their
directional properties used in cutting out un-
wanted stations.

Proper neutralization is highly important
in those receivers using the Hazeltine scheme
of stabilization, and in the potentiometer-
stabilized sets, this instrument should be
used as far as possible toward the negative
end of its scale.

Often the addition of slight regeneration in
the detector circuit 1s helpful, but a receiver
with two stages of high-frequency amplifica-
tion 1s a bad place to add a tickler. The
whole system is liable to howl.

Much will be gained by the use of a loop
instead of an antenna, or even in place of the

contact.

Radio Broadcast

first coil of a neutrodyne. This is especially
true when there are powerful near-by broad-
casting stations. Fig. 14 shows how the an-
tenna loop may be substituted for the antenna
coil and secondary of the first amplifier.

The scheme illustrated in Fig. 11, in which
a small condenser, say about .ocoo1r mfd., is
placed in series with the antenna, may be ap-
plied to the neutrodyne. This tends to
loosen the coupling with the antenna and to
prevent its high resistance from getting into
the amplifier. 1t has the disadvantage that
it may cause somewhat weaker signals and
change the readings on the first condenser.

IMPROVING THE SUPER-HETERODYNE

HERE 1is no receiver available to-day

that has the potential sharpness of tuning
of the super-heterodyne. Here is an oscillat-
ting circuit, in itseif a maximum of selectivity;
here are two or more intermediate circuits
through “which the signals must pass before -
being heard; here is a low-resistance energy
collector,..a loop. .

There is little that can be done with a
““super”’ that is already in operation. Meth-
ods of adding regeneration to a loop have
been described in Rapio BroapcasT. - If an
external loop 1s used, the listener should make
sure that it"i1s of low resistance, not placed
near any metallic objects, such as a radiator,
or wall of a steel-lathed room or a steel build-
ing. lfthere are taps, they should make good

A good loop is directional, that is, it re-
ceives better when pointed in the direction of
the transmitting station. Full advantage
should be taken of this tuning aid by the
proper use of a compass fixed to the base of
the loop.

HOW MUCH SELECTIVITY?

HE question finally faces the listener of

how much selectivity 1s necessary or de-
sirable. Broadcasting stations transmit. into
the ether a band of frequencies about ten
thousand cycles wide, these frequencies being
distributed on either side of a single sharp
‘““carrier wave.” Theoretically, all that is
required for clear reception, i1s the carrier
wave and one of the two ““side bands,” which
would require a receiver with a resonance curve
only five thousand cycles wide. Practically,
it is difficult to make coils with low enough
resistance that the resonance peak will be
less than ten thousand cycles wide, and if
this sharpness 1s secured the listener will
have no difficulty in separating Class B sta-
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tions—provided that they stay on their al-
lotted frequencies.

Regeneration decreases the width of the
resonance curve, and when it 1s pushed too
far the higher audio notes begin to drop out,
producing considerable distortion.

There 1s a scheme that might be tried on
super-heterodynes that will bring in any sta-
tion that happens to be transmitting with
quality sufficient so that the announcer may
be understood—but music will be pretty
badly distorted. This scheme consists in
placing a band filter in the receiver passing
only frequencies between 1,000 and 2,000
cycles. This will make tuning so sharp that

hittle interference will be experienced and
many of the low-frequency spurts of static
and noises will be eliminated.

¥ r
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A WAVE TRAP IN
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Since the voice frequencies that carry in-
telligibility lie above 1000 cycles, such a filter
would let through speech that could be under-
stood, although entirely unnatural.”™

The band filter is really two wave traps in
series, one cuttmg “off- all low frequenmes
and the other cutting off the high“ones. If
their cut-off frequencies are. close- enough
together they will let pass a .narréw band of
frequencies, and this band of frequenaes
can be made as wide or as narrow as is neces-
sary to get the requlred selectivity. Since
the frequencies dealt with in this double wave
trap are audio frequencies, large coils and
condensers are required, and the proper de-
sign of these coils depends on measurements
which cannot be made by the average radio
constructor.

: L g
©Underwood & Underwood

A CABINET

Interior view of a wave trap using a Heath radiant condenser and a coil, which can be wound by the con-

structor.

The simplicity of construction is obvious.

The overall size of this cabinet is 8 X 7 x 5 inches

HOW TO MAKE A DETECTOR AND TWO0-STAGE AMPLIFIER UNIT

REMARKABLY fficient radio-frequency amplifier unit was described
by John B. Brennan in the May RADIO BROADCAST which has made a great

appeal to many constructors who wanted to build such a unit using the most ad-
vanced ideas of construction. In an early number of RADIO BROADCAST, My,
Brennan will describe the construction of a detector and two-stage audio amplifier.
The unit is quite as compact as the radio-frequency one. The general experimenter
will find the detector-amplifier unit of excellent service in testing out intermediate
amplifier, tuned radio frequency, and other circuits. This unit is easy to build, it
is well made and substantial and incorporates some excellent constructional features.
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With her battery of big guns and radio antennas.
picture.

S. S

“ARKANSAS”

At least seven separate antennas can be seen in the
All the Naval radio communication is carried on in the longer wavelengths with cipher codes.

The larger shlps have complete radio telephone equipment, which is chiefly used for communication be-
tween ships over short distances

THE MARCH OF RADIO

By

Past President, Institute of Radio Engineers

g - vire

Why Does Congress Refuse

E ARE wont to give ourselves

credit for bemg the most modern

and progressive of people, and

in the same breath affirm that
the English are the most conservative, and
that their excessive caution not to upset the
accepted customs and methods of procedure
effectually prevents progress. And of all the
conservative bodies of statesmen in the world
we have readily granted that Parliament was
the most striking example.

to Broadcast Its Proceedings?

Imagine then, introducing a new and novel
instrumentality such as radio into the Houses
of Parliament. Yet Prime Minister Stanle)
Baldwin announced recently that_he contem-
plated creating a committee of members of
both Houses to consider the question of broad-
casting the proceedings of that ancient and
honorable body

Are we going to let our conservative frlends
show us the wayr—or shall we introduce
radio broadcasting as a part of Congressional
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procedure at once, before Parliament gets the
“air’? It would appear from past news stories
that many congressmen seriously object to
having their oral activities spread out over
the countryside where their constituents might
be listening to their speeches. Can we sup-
pose that the filibustering tactics, which have
successfully blocked constructive legislation in
the past as a result of petty partisan politics,
could be carried out if several million healthy
Americans were listening-in? Probably not.
It would take more nerve than the average
senator has, to get on his feet and read for
hours senseless nothings for the Congressional
Record with the 1dea of blocking some measure
which millions of his listeners might want. He
would get much worse than ‘““Helen Marias”
in his morning’s mail, we imagine, and 1t would
probably be unnecessary for Vice President
Dawes to advocate changes in senatorial pro-
cedure. _

We broadcast political conventions because,

199

we now know, the people are intensely inter-
ested in the methods of governmental proced-
ure, as well as in the men chosen to run for
office. But we might well ask: What is more
important, to know who is chosen to run for
office or to know what he does after he gets in?
Assuredly the activities of Congress are of
more importance to the average citizen than
are the proceedings of the national conven-
tions. Let us then broadcast the proceedings
of our congressmen, whether they will or no.
The nation has certainly the right to demand
the privilege of hearing its elected representa-
tives perform in office. Fewer words would
be used and much more government business
would be transacted, we venture to prophesy.
As the most probable man to act, we appeal
to General Dawes to father the movement.
Were this sponsoring to occur-we are sure he
would be no longer concerned with senatorial
procedure and that incomprehensible political
cross-word puzzle would soon solve itself.

RADIO EQUIPMENT FOR THE HOTEL

Among the many hotels in the country to install radio service for guests is the Biltmore, in New York.
Individual receivers are used with A and B supply and loud speaker all contained in one cabinet. An
attendant is tuning the receiver for Marion Benda (left) and .Mary Mulhern, musical comedy actresses
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When Radio Aided Politics

HE service of radio to the public has
Tbeen frequently analyzed and generally

much overzestimated. The number of
radio listeners is generally given as several
million more than it is, with the idea of lending
color to the news. Without exaggeration,
however, it may now be stated that radio has
really helped millions in at least one state.
This help was not only in culture and enter-

li'wul.m

Radio Broadcast

tainment, but it can be measured in real dollars
and cents. ' S - -
Governor Smith of New York State was.ac-
tively working for the passage of an income tax
reduction of 25 per cent., but the majority of
his legislators, being of different political faith,
were doing their best to thwart his plans.
Probably had they thought at all (which is
questionable) they would have been in favor
of tax reduction themselves, if the reduction
could have been pointed out as a Republican
measure. But never must
a Democrat be. allowed to
get credit for such a uni-
versally desired piece of
législation. So the tax
measure seemed well on the
way to be defeated by petty
politics. From the Republi-
can point ~of view this
probably seemed a happy
idea, for since they were
in the majority, they could
control the distribution of

R

Owned by William K. Vanderbilt. The ship is lying in the Hudson River, off Riverside Drive with some
apartment buildings of upper New York in the background. The radio equipment of the Ara 1s very com-

plete and equals that of the largest of express liners.

The interior of the radio cabin is shown in the insert.

On the left is the 11 kilowatt c. w. transmitter, next is the radio compass equipment and then the receivers

for long and short waves.

gency set complete the elaborate equipment of station KFBO.

A 13 kilowatt quenched spark damped wave transmitter and a 3 kilowatt emer-

The operator is using a douhle speed key,

known among operators as a ‘“‘side-wheeler”
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TODAY

EXHIBIT “A”

FROM THE RADIO AMATEUR L

A display that speaks for itself which was one of the exhibits at the re-
cent radio show held by the amateurs of the Second United States District

the vast sums which the unneeded taxes would
bring in.

The upstate press which is largely Republi-
can, carried very little, if any, material which
might make their readers think well of the
Democratic gevernor, and probably most of
the voters who read those papers thought him
an impractical visionary, but he wasn’t one,
and the petty Republican politicians soon
discovered that even with their influenced

press the truth could not be kept from their .

constituents. Governor Smith decided to
talk over the radio directly to the taxpayer,
be he Democrat or Republican. ‘““Al”’ Smith
did talk and, so effectively did he place his
arguments before the people of New York
State that the Republican majority were
forced to accede to him and pass this legisla-
tion which the people wanted. That is a real
service which helps to weed out the petty,
self-seeking politician and expose his actions to
the sight of millions of those he is supposed to
represent. Then indeed has radio the right
to be counted as one of the important factors
of our economic life.

The Tangled Broadcast Situation

! l ‘HE press recently featured interviews

with such well-known radio men as

Professor M. 1. Pupin of Columbia

University and Arthur Batcheller, the Super- _

visor of Radio for the Second District.
The subject of the interviews was the ever
increasing number of stations coming on the
air. “We are at the end of the rope,”
savs Mr. Batcheller. “The ether has reached
the saturation point for broadcasters.” Now
if any one really knows about the situation it
probably is Mr. Batcheller. He 1s the Govern-
ment’s representative in the most congested
radio district in the world, and from morning
to night he has to listen to radio troubles. In
the opinion of Professor Pupin, “licenses were
granted in the beginning without any discrim-
ination,”’—and we would add that such a
policy still seems to control the issuance of
licenses.

A strange instance of the attitude of the

‘Department of Commerce on this jamming of

the ether was recently reported from Cincin-
nati. Two stations in that city had been
granted licenses to operate on the same wave-
length, and after much squabbling as to a di-
vision of time they finally did operate on the
same wavelength and at the same time! It
was reported from Washington that the De-
partment of Commerce had been repeatedly
asked to step in and settle this impossible sit-
uation, but had declined on the ground that
““to set such a precedent would get the Depart-
ment hopelessly enmeshed in a maze of dis-
agreements between stations.” One might
well ask the Department how it did expect
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such disputes to be settled? It is a strange idea
of privilege and duty which consents to the
issuance of broadcasting licenses to any who
want them and then when trouble comes to the
listening public as a result of the excessive
number of stations, to turn one’s back and let
someone else settle the trouble when that
trouble was directly due to the Department’s
freedom with licenses. Who, we also again
ask, does Mr. Hoover think will step in to
straighten out trouble between various sta-
tions if his department thinks the task too
onerous? .

l.et us venture again the proposition that
licenses be refused to a new station unless the
request is accompanied by a petition signed
by a reasonable number of prospective lis-
teners. The more we consider this idea the
more 1t appeals to us as a sensible method of

controlling the number of broadcasting sta-_

tions in the interest of the listening public.

The Navy Establishes an Amateur
Radio Reserve

APTAIN RIDLEY McLEAN, Direc-

C tor of Naval Communications, has
conceived the i1dea of increasing the
effectiveness of the Naval Reserve Force by
enlisting in its personnel the radio amateurs
of the country. During the World War, much
time and effort were spent in training a staff of
radio operators and technicians; several
schools had to specialize in such work because,
at that time, there was a great demand for
radio communication, both on sea and ashore.
Hiram Percy Maxim, President of the Amer-
ican Radio Relay League, has sent out a call to
all members of his organization to file certifi-
cates of willingness to join the Naval Reserve.
Such enrolled amateurs will receive instruction
in the use of Naval radio equipment, so that

in any emergency the active radio personnel

of the military organizations can be at once
increased to its proper complement. It is ex-
pected that possibly 6000 amateurs will re-
spond to this call. We regard this move as

an exceptionally desirable one on the part of.

the Navy. There is much talent among

American amateurs which can be used to goodl

advantage by the Navy.

The Month in Radio

VERY month brings with it some pa-
E tent decision in the radio field. There
are so many suits being waged to-day

that it would be strange-if the month did not

Radio Broadcast

record some decision or other. As to who was
the real inventor of the regenerative circuit,
generally credited to Armstrong, seems yet to
be a mooted question. The fortunes of legal
war pass back and forth, and it appears that a
recent decision of Judge Learned Hand, having
to do with the possibility of a suit against the
De Forest Radio Company, shows the tide of
battle turning in favor of the De Forest Com-
pany. However, we cannot pretend to under-
stand all the legal complexities and ramifica-
tions in these patent suits, but we note, in
passing, that neither litigant seems to have
received a knock-out blow up to this writing.
They are both still in the commercial running.

N SOME preliminary tests having to do with
equipping army planes for summer maneu-
vers, it was found feasible for pilots in different
machines to converse with each other when
they were in full flight, and as far as five
miles apart. This seems like a very short
distance to us who nightly hear concerts a
thousand miles away, but it is to be remem-
bered that the power output of the airplane
transmitter is necessarily low and the difficulty
of receiving is enormous because of the exces-
sive noise caused by the powerful motors ex-
hausting almost in one’s ear and the hurricane
rush of the wind as the plane speeds through
the air faster than two miles a minute.

S THE radio market saturated? Every time
a temporary falling off of sales occurs, this
question is brought up. It seems that con-
servative estimates place the number of re-

. ceiving sets in the United States at about

3,000,000 and on this basis we surely can guar-
antee the radio manufacturer a fruitful market
for some time to come. Certainly as many
people should own radio sets as at present
own automobiles and phonographs and each
of these numbers close to 15,000,000. Because
of the lower cost of radio sets it would not be
unreasonable to estimate the saturation point
for radio receivers considerably higher than
that for automobiles and phonographs. Our
belief is that the market will keep on absorb-
ing radio sets until there are about 20,000,000
in use. : ,

HEN Donald B. MacMillan departs
again for the polar regions the latter
part of this year his radio outfit will be pri-
marily designed to use short waves. His
experiences with radio during his last expedi-
tion, as well as his recent conferences with

radio experts here, have convinced him that
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the short wave channels will prove more re-
liable than the longer wavelengths used by
broadcasting and commercial stations. So,
if you want to hear news from the North Pole
next winter, have one of vour amateur friends
build you a receiver for tuning to waves as low
as 20 meters and then listen for MacMaillan.

HE Turk has decided to modernize him-

self as far as radio 1s concerned, and the
Radio Corporation of America seems likely
to get a contract to build a huge station at
Angora. The former station there was of
German construction and, according to the
press dispatches, it is not suitable for trans-
oceanic traffic. It will probably be repaired and
modernized sufficiently to carry on whatever
European traffic may originate at this point.

HE Navy has put the airplane and radio

to a new service in which they prove to be
valuable aids in naval maneuvers. The mod-
ern gun has such a range that the target may
be out of sight, or at least so far away as to
make visual observation extremely unreliable.
By having an observer equipped with a radio
telephone in an airplane hovering over the
target, the fire control officer on board the war-
ship 1s at once notified of the accuracy of his
fire. This method of control, using two-way
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communication, i1s so rapid and accurate that
proper corrections can easily be applied to
successive broadsides without interfering at
all with the rapidity of fire.

ROM the radio research laboratory of the

Soviet Government at Nijni Novgorod
comes news that the workers there are perfect-
ing a water-cooled triode tube. Apparently
the scientific workers, or their press representa-
tives, are going along the same independent
lines of endeavor as are their experimenters in
the fields of economics and sociologv. Could
they but profit by the experience of others they
would find that the triode being “developed”
there had already been developed successfully
here quite some time ago.

HE Senate has just authorized the con-

tinuance for two more vears of the private
use of Pacific Naval Radio stations. The De-
partment of Commerce recommends this use
of the Government’s stations, for it is their
opinion that the pri- '
vate stations on the
west coast are not
now in a position to
undertake efficiently
the transmittal of
all the commercial

THE EXPERIMENTAL SHORT WAVE ANTENNA OF KDKA

At East Pittsburgh. The high wooden poles to which the fan antenna is attached forms the experimental 309
meter antenna from which regular programs are radiated. The shorter vertical pole above the roof of the

building is the short wave antenna.

The oval at the right shows a close-up of the short wave transmitting

antenna. [Note how short the actual antenna is and that the conductor itself is rigid. Rigidity of the antenna
conductor. 1s absolutely essential where very short waves are being transmitted. Signals from this short wave
station have been recently heard in Australia, a distance of about 11,000 miles from Pittsburgh

wWww.americanradiohistorv.com


www.americanradiohistory.com

Radio Broadcast

112 meter wave and picked up
by the Radio Corporation’s ex-
perimental laboratory on the
outskirts of New York. From
that point the signals went by
wire to control station wjz.

So the movement for trans-
atlantic broadcasting, started by
Rapio BroabcasT in November,
1923, has gone on. First by kpka
sending its signals to control 2L0
in London and now we have our
stations controlled by signals
emanating from London. To be
sure the reception of the Lon-
don program here was so poor
that the encounter must be
recorded as a victory for Static,
but it is a beginning and we can
expect to hear the chimes of Big
Ben with ever increasing dis-
tinctness and faithfulness of
reproduction.

JOSEPH C. SMYTHE AND ANTHONY GERHARD

Both of New York City who won the awards of the Executive
Radio Council of the Second Radio District for commercial radio
code speed proficiency. Mr. Gerhard copied 563 words a minute
It is almost impossible to send the Continental
code by hand at such a speed and the achievement of such a record

without an error.

1s remarkable

and private messages which are being sent
to-day. “Continuation of the service by the
Navy is necessary,” says Senator Jones (Rep.,
Washington), ‘“because the private agencies
have been unable so far to complete construc-
tion of facilities and handle all the messages.

The Progress of International
Broadcasting

REQUENTLY the press tells us that the
F programs of KDKA and other American

stations have served for operating the
English stations, thus giving our English
friends the same programs as we were listening
to. Never has this been accomplished, how-
ever, in the reverse direction. It seems more
difficult for us to receive a European station
than for them to hear ours. A short time ago,
however, a start was made which at least shows
us the difficulties encountered.

The Radio Corporation station, wjz, has
on several occasions lately been actuated by
signals received from 5xx Chelmsford, Eng-
land. The transatlantic signals were sent
across the water on a 1600 meter wave to Bel-
fast, Maine, and from there rebroadcast on a

Transatlantic Telephony
[s Not Yet

N HIS recent annual report,

I H. B. Thayer, Chairman of

the Board of Directors of
the American Telephone and
Telegraph Company, reviewed his company’s
attitude toward radio development.

““In view of the great public interest in wire-
less telephony, it seems proper to mention the
continued preparation of the British Post
Office for transmission from Great Britain.
When that is completed it is expected that the
experiments referred to in the annual report of
1922, will be resumed, and that experimental
conversations with this country will follow.
It is impossible at present to predict the date
of telephone conversation with Great Britain
or even to predict, on the basis of present con-
ditions, that it will be a practical and commer-
cial possibility, taking into consideration other
difficulties. Any other applications of wire-
less telephony to telephone service, except
in minor instances where wire connection is
impossible, appear even more remote.”’

When Trains Are Run by Radio

HEN an engineer is giving a technical
talk to laymen not well acquainted
with the field being analyzed, he 1s

very likely to make statements that will appeal
to the imagination of his listeners. With the
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idea of gaining their attention and interest, he
is likely to venture much farther than he
would if talking to a number of fellow.engin-
eers. We therefore take with a grain of salt
a prediction of Mr. G. Y. Allen, of the Radio
Department of the Westinghouse Company,
given in a talk before the New York Railroad
Club. After telling of the possibility of guided
radio waves, that is, high-frequency current
over wires, Mr. Allen went on to tell of the
uses to which such currents could be put in
railroad operation. ‘It is entirely feasible,”
said he, “through a combination of electric
controls, and radio supervisory control, to
start a train without a crew from a station,
run it at full speed over clear tracks, and to
slow down and stop it automatically in accord-
ance with automatic block signals, giving to a
central despatcher at the same time complete
supervisory control of all of the movements of
trains on a system.”

Certainly all these things are possible, for it
was only a short time ago that a warship was
completely controlled in its course by suitable
relays actuated by means of radio signals.
But just as our warships still require crews of
more than a thousand men to handle them, so
our trains will, for quite some time to come,
require the crews to which we are accustomed.
For the time being, we prefer to have a train
controlled by an experienced engineer rather
than by a fraction of a watt of high-frequency
power which, as we all know, may have all of
its good intentions seriously interfered with,
and possibly thwarted al-
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of how radio waves are propagated is not
based on fact. Waves 100 meters long should
theoretically travel but a short distance before
being dissipated, but in spite of this, they, at
times, reach half way around the world.
Two of the engineers of the Bell Telephone
Laboratories, W. H. Nichols, and J. C. Shell-
ing, recently published a preliminary note on
some theoretical work they are carrying out.

‘This note states that, due to the combined

effects of the ionized (electrified) upper atmos-
phere and the earth’s magnetic field, peculiar
effects on radio wave propagation may be
expected. The theory, logically based on the
known behavior of electric charges moving in
magnetic fields, scems capable of explaining
the remarkable fading and bending to which
we well know the average radio wave is sub-
jected. Possibly even the. peculiar effects
noted during the January, 1923, eclipse would
prove explicable in the light of this new analy-
sis. Dr. G. W. Pickard has just presented an
interesting paper before the Institute of Radio
Engineers, giving his findings on radio trans-
mission during the recent sun’s eclipse.

Wireless Vision Achieved

peared in the London press! Strange
and unbelievable as this concept of tele-
vision might have seemed ten years ago, it
now seems almost sure to materialize at some
time not far distant. The idea of seeing what

SUCH an announcement recently ap-

together, by static. and
other disturbances.

More Facts About
Radio Transmission

VER since Marconi’s
E first transatlantic ex-
periment, attempts

have been made to explain
the difference between night
and daylight transmission,
the effect of wavelength on
the distance a signal could
travel, the reason for the
difference in receiving be-
tween summer and winter,
and many other observed
facts. With the ever in-.

creasing use of short
waves, we are more than
ever convinced that much

circus.
of our supposed knowledge

PACHYDERM AND MICROPHONE

Station wjz, New York, recently broadcast the sounds and scenes of the
“Dolly,” a two-year-old elephant, is doing the right thing by the

radio audience
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GEORGE BERNARD SHAW

London; Author and Playwright

“If I could see and bear a play from my fireside,
I would never enter a theatre again. [ shall
not prophesy, but I remind our managers that
theatre-going is very dear, very tnconvenient, and
borribly stuffy and promiscuous. Unléss they
can overcome those disadvantages by the over-
powering fascination of good plays, good acting,
and theatres that are like enchanted palaces in-
stead of hotel smoking rooms, broadcasting will
knock them out.”’

is taking place a thousand miles away would
have been classed as the working of an un-
balanced mind a decade or so ago, but now,
after millions of us have heard, with perfect
intonation, voices of speakers thousands of
miles away, why should we be surprised at
seeing things from the same distance? It is,
as a matter of fact, as difficult a concept to
picture radio carrying on voice communica-
tion as it would be to have it carry picture
messages to our eyes. In voice communica-
tion, sound has to be changed to electro-
magnetic waves to transmit the suitable
energy impulses and then these have to be
changed back to sound for the benefit of the
listener. The eye requires electromagnetic
waves for its activation, and this is exactly the
form of energy used in radio communication.

The transmission of pictures by radio has
already been accomplished and many examples
of these pictures have been printed in the daily
papers. By most of the present methods it
takes about twenty minutes to transmit a

Radio Broadcast

five-by-seven-inch picture. This process is
really television. If the distant scene remains
fixed for some minutes, it can evidently be
sent by radio to the distant onlooker. Instead
of gazing into the fabled crystal sphere, how-
ever, he would look at some kind of a chart,
ink marked or photographic, upon which the
distant scene would be slowly reproduced.
Now, if we imagine that such pictures could
be reproduced in one tenth of a second instead
of twenty minutes, wireless vision would be
achieved. Thus the speed must be increased
some thousands of times over its present
value, but this is not at all unlikely. Many
of us have seen the oscillograms by which
the telephone engineer analyzes his sounds
and the power engineer discovers what pe-
culiarities exist in his transmission lines.
Such pictures of electric current are reasonably

‘accurate-if the wave to be photographed does

not reverse more rapidly than about one thou-
sand times a second. To get pictures of fre-
quencies higher than this has not seemed
feasible in the past, yet recently it has been
found possible to photograph electric cur-
rents which are reversing as rapidly-as twenty
million times a second. Here is an increase
of speed of about ten thousand times, accom-
plished by an ingenious change in the method
of photography employed. Instead of using
light waves to affect the photographic plate,
the electrons themselves, by the activities of
which ordinary light waves are set up, are
used to bombard the sensitized gelatine. This
revolutionary step has increased the speed of
oscillography thousands of times. By a
similar application of the electron’s activities
to the problem of radio vision, the solution
does not seem improbable.

We Need More Delicacy in Radio
Advertising

HE American Telephone and Telegraph
TCompany, as has been frequently stated,

is experimenting with the commercial
possibilities of broadcasting. Their station,
WEAF, 1s admittedly an advertising venture.
To be sure, much excellent material 1s sent
out over this channel which brings the owners
of the station no financial return, but in the
course of a week many hundreds of dollars
find their way into its coffers through the ap-
pearance of the Gold Dust Twins and other
organizations of a like character. The price
of the station for broadcast purposes is high,
but not so high, we imagine, that the annual
balance does not have to be written in red
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The March of Radio

figures. Certainly its income from adver-
tising is much greater than that of any other
station. The entire radio field looks to it as a
trail blazer in the realm of radio broadcasting.

In the interest, then, of radio advertising, we
suggest that altogether too much time and too
many words are spent in telling us who 1s pay-
‘ing for the next hour’s operation of the station.
A mere statement that the Happiness Candy
Stores are going to give the next hour’s enter-
tainment does not harm the listeners or the
candy business, but to listen to a stiff, stereo-
typed eulogy of this special brand of candy is
irritating, to say the least. Probably the
candy firm, in common with others ‘““using the
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PROFESSOR MARIUS C. A. LATOUR

The French radio inventor, whose patent claims
on many important radio devices and circuits have
been recognized by the American Telephone &
Telegraph Company, the Radio Corporation of
America, and others. The Hazeltine group of
manufacturers purchased the American license for
the Latour patents and the A. T. &. T. Company,
and the Radio Corporation have non-exclusive li-
licenses from Prof. Latour whose patents are such
as to involve, so he claims, every radio receiver made

facilities” of this station, specifies how much
propaganda must be poured into their radio
channel. 1f this be so, we suggest that a bit
more music and a correspondingly decreased
period of self-approbation would be more con-
ductive to candy buying. 1t takes but little
propaganda to give to radio advertising a dis-
tinctly negative value and that negative value
has been reached several times by the clients
of WEAF.

Electrical Exports Are Increasing

HE Department of Commerce reports
Tthat during 1924, the total of our electri-
cal exports approximates $85,000,000,
a $12,000,000 increase over 1923. Most of
this money is spent for machinery and trans-
mission line equipment, but radio and its ac-
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cessories are showing an ever-increasing share
of the export business. The total for radio is
estimated by the department to be $5,000,000.
Dry batteries alone show an export value of
nearly $800,000 during the past year.

South America, which last year was one of
our principal foreign customers, has dropped
from third to fourth place, probably due to the
activity of German merchants, especially in
such countries as Argentina where German
sympathizers are very active.

Although the total of our electrical ex-
ports shows a very considerable figure, this
pales into insignificance when our own ex-
pénditure. for engineering projects 1is con-
sidered. Electrical power plants, dams, water
and sewage systems, for 1924 mounted to the
enormous total of $2,002,533,000. It’s no
wonder our engineering schools find great
demand for their graduates when such techni-
cal activity prevails throughout .the country.

Interesting Things Interestingly
Said

AVID SARNOFF (New York; vice president
and general manager of the Radio Corporation
of America): “In whatever direction radio may
develop, it will be, I believe, toward supplementa-
tion, not substitution. The truth is, printer’s ink
achieves something that radio cannot achieve;
conversely, the security of radio lies in the fact that
it provides a different service than the printed word
ever rendered or ever could render.”

HUGH S. POCOCK (London; Editor of the

Wireless World): “To-day a number of broad-
casting stations in different parts of the world are
making use of Esperanto as a means of linking up
with other countries. _

“ The employment of short waves for
long-distance transmission using low power, the im-
portance of which was first demonstrated by the
amateur worker, has provided those who conduct
experimental work with a means of linking up with
their fellow workers all over the world, however dis-
tant. Demonstration has, in fact, already been
given that there is no point on the globe so remote
that it cannot be reached on short waves by ama-
teurs, even when using very limited power. As the
range over which amateurs communicate has been
gradually extended, so the necessity for some com-
mon language has arisen.

“ To-day it is not by any means an un-
usual occurrence when overhearing short-wave inter-
communication to come upon the exchange of com-
ment in Esperanto between amateurs of two differ-
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ent countries whilst experimental work is being .

carried out, each understanding the other without
difficulty, although their native languages may be
entirely unintelligible to either.” '

*'IRANK T. STANTON (New York; president
‘I Frank T. Stanton and Company): “1 am not
at all in sympathy with statements 1 have heard
that the radio industry has been overfinanced. In
fact, I still maintain that the radio industry is under-
financed. There is hardly a question that if the
tremendous sums that have been paid for radio se-
curities during the past six months had all found
their way into the treasuries of the companies
rather than into the pockets of the original organ-
izers, a vastly different story could now be written
regarding the market for securities representing
manufacturing enterprises.”

FR'ANK J. McENIRY (Denver, Colorado;
General Electric Company, station KOA):
“Never did Marconi, Armstrong, Hazeltine, Alex-
-anderson- and other famous experimenters dream
that some day, the results of their efforts—radio—
would be employed to capture murderers and ban-
dits, put across community chest drives, detect
human ills, recover lost dogs, and bring together
parents and wandering or kidnapped children.
What radio will accomplish and what is predicted
for it are two entirely different things, according
to experts in this field. On the face of it, however,
radio is confronted with the peculiar problem of
living up to everything that is expected of it.”

G. C. FOSTER (New York; President of the

American Piano Company): “The question as
to the effect of radio on the piano business is fre-
quently asked. We believe that radio is decidedly
helpful. It is increasing the knowledge and appre-
ciation of music, and it is awakening an interest in
many to whom it has hitherto been a matter of in-
difference. 1t is increasing the desire to hear better
music, especially in the home. The enjoyment that
the radio brings has unquestionably pointed a way
to even greater enjoyment through the actual pos-
session of a means of making music, which leads
directly to the thought of a piano.”

R. E. F. W. ALEXANDERSON (New York;

Chief Consulting Engineer, Radio Corpora-
tion of America): “The shortest element of the
telegraphic signal is the dot. The higher the sig-
naling speed the shorter is the dot. Thus, while
the wave amplitude is kept constant the total
energy contained in the dot sign is inversely propor-
tional to the speed of signaling. When the strong-
est single atmospheric impulse prevalent at any
time contains as much energy as the dot in the
telegraphic code it may be mistaken for a dot, or
it may break up a dash into two dots, thus causing
false telegraphic signals. It is therefore necessary
to maintain a speed of signaling in which the total
energy of the dot is somewhat greater than the
maximum energy of a single atmospheric impulse.
Thus, if a wave amplitude is doubled, the length
of the dot may be shortened to one-half. This ex-

Radio Broadcast

© Underwood & Underwood
G. Y. ALLEN

—New York; Radio Department, Westinghouse—
Electric & Manufacturing Company

“Through the use of modern developments in
radio, 1t is entirely possible to operate electric
trains from a central control office. I do not
wish to be understood as advocating the elimina-
tion of the motorman, conductor, and crew. No
mechanical device, bowever perfect, can take the
place of buman intelligence, but it is interesting
to note some of the possibilities of radio control.
“It is now entirely feasible, through a combina-
tion of automatic control and radio supervisory
control, to start a traim without a crew from a
station, run it at full speed over clear tracks, slow
1t down or stop 1t, in accordance with the signals
of an automatic block signaling system, start it
up again when the signals clear, stop it at its
next station stop, and open 1ts doors.”

plains why in practice the telegraphic amplitude is
double the length of the wave amplitude and also
why it is inversely proportional to the atmospheric
disturbance.”

ALBERT E. HAASE: (New York; in an article

in Printers’ Ink): “There is no doubt in the
minds of many who are getting their livelihood from
radio that if this mad rush to get the advertisers’
dollar for the support of radio continues, radio itself
will suffer. And that would mean public resent-
ment against advertising—all forms of advertising, -
for the public does not distinguish between adver-
tising mediums. It is this point that makes it
imperative for all thoughtful manufacturers to
watch and study the attempts that are being made
to turn radio broadcasting into an advertising
medium.”
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THE S. S. ‘““ARCTURUS”’

The marine headquarters of William Beebe, the scientist and explorer.
perfectly equipped ship for scientific exploration in existence.

The Arcturus is the most
A 3% kilowatt continuous wave
radio transmitter aboard keeps the expedition in constant touch with the mainland. Exclusive news
dispatches from Doctor Beebe appear in the New York Times, telling of the findings of the party

Radio’s Part in the Sargasso Sea
Exploration

Dr. William Beebe’s Scientific Expedition to the Unfamiliar Reaches of
the Atlantic Ocean is Constantly in Touch with the World by Radio

By ALFRED M. CADDELL

HAT did you write on that

paper that you put in a bottle

and cast from the ship on your

last sea voyage? Have you
heard from some romantic young lady, or from
some ne’er-do-well
found your bottled message buried in the
sands of some distant resort? If not, then the
possibilities are that your bottle has followed
in the wake of a derelict on its way to the
Sargasso Sea. Situated between two legend-
ary points on the compass, somewhere between
Africa and the Continent on the west, lies the
Sargasso Sea—that mysterious part of the At-
lantic Ocean which, it is thought, marks the

beachcomber who has

grave of the fabled continent Atlantis, and
which has now become the graveyard of dere-
licts floating wreckage of all sorts.

Curiously enough, human nature likes to
build fables and yarns upon which to feed the
imagination, and there are many weird stories
told of this great waste of seaweed and drift-
wood. And out of these stories there has
grown the belief that, perhaps, after all, there
may be a Sargasso Sea. Once that is admitted
it 1s logical to conclude that there is a sunken
continent{ under that grayish expanse of slug-
gish water and that on the continent, if explor-
ation were possible, there might be found
treasures in gold and ornaments and in his-
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torical value, equal to those uncovered when
Tut-ankh-Amen’s tomb was first opened.
And so, not so much in the hope of discover-
ing lost treasure, but rather in the hope of
obtaining valuable research data, an expedi-
tion has started for the Sargasso Sea. The ex-
pedition under the direction of Dr. William
Beebe, has been fortunate in obtaining a party
of noted scientists, among whom is Dr. William
K. Gregory of Columbia University and the
American Museum of Natural History.

el

bl

Radio Broadcast

The Arcturus, for so the vessel that has been
chosen for this important work has been
named, is the largest ship that has ever been
employed in explorations of this character.
She 1s 280 feet long and has a 46-foot beam.
She 1s equipped with every facility required to
probe into the mysterious Sargasso’s secrets.
Her laboratory, which is undoubtedly the fin-
est afloat, 1s provided with every scientific
instrument which can possibly be of service in
making observations of whatever forms of life
the dredge of the ship may bring to the surface.
The Arcturus is equipped with a drum on
which 1s wound seven miles of cable, so that the
ocean may be dredged at any known depth.
The cable 1s lowered with trawls which auto-
matically close at prescribed depths, so that if
any deep sea monsters become enmeshed in
the trawls, the depth at which they live will
be known. This will assist the scientists
in tracing, step by step, the evolution from
surface fish forms to the extraordinary

PLUMBING THE MARINE DEPTHS

From the bow of the Arcturus.

A specially arranged bridge from the bow of the ship has been rigged so

that the members of the party can work directly over the sea instead of having to drop a line over the side.
The insert shows Doctor Beebe
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marine life which inhabits the lower regions
of the sea.

THE SEARCH FOR UNDERWATER TREASURES

DEEP sea monsters provide treasure for
almost inexhaustible thought. Many
fish with remarkable lighting systems have
been caught. Some of them are said to be
aflame with light, so that thev look more like
a Hudson river night boat than fish, while
others carry green, red, yellow, and pink
lights. Some have peculiar shaped lanterns
at the ends of long feelers, while the bodies of
others of this peculiar species of fish are
studded with blazing search lights. Some
have eyes from which radiance streams, and
others are continuously lighted. It 1s believed
that only a small portion of the various species
of lighted fish have been caught, so that they
will be subjected to veryv careful study on this
expedition.

Another interesting phase of deep-sea life
will also engage the attention of the scientists.
Deep sea fish, it -
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pressor and decompressor systems possessed
by these monsters.

Then on the Arcturus there are many tanks
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