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Marconi Writes of His Latest Experiments
A Compact Six-Tube Super-Heterodyne
Hcw to Build the Phonograph Receiver

DOUBLEDAY, PAGE & COMPANY _ GARDEN CITY, NEW YORK



RADIO /TUBES)

Since 1915— ;"
"Standard for all Sets

‘Types C-301A :C-299 : C-300 : C-11 : C-12

In the orange
| : ; and blue carton
rooas £ : : ; Price $3.00 Each

FIL aNe. -
PLATEW. ... | 1

L, o
Fr s | CUNRINGHAM -
4 '-]x;(,‘f«‘,,‘; ¢ DETECTCRAMPLIFIER |
| Ve avpsca@ra
FANFRANTISED cp,,  PATENTED

Sensitive as a Bare Nerve
Delicate as a Spider’s Web
Enduring as the Brute

CUNNINGHAM
berECTaTL B iole e -
ms | (A single inferior tube in any socket of your
receiver and you might just as well try to

get a resonant, clear-ringing tone from a

cracked bell.

When you neglect the tube, you endanger
the entire performance of your set. In mil-
lions of American homes—where radio rules
supreme—perfect reception is made a cer-
tainty by Cunningham Radio Tubes.

:‘ S .

- Home Office: ﬂ (%:
¢ & HAM 182 Second St., CHICAGO
m‘z’z‘,‘!;.!&?.mﬂ SAN FRANCISCO NEW YORK

Wb Patent Notice: Cunningham Tubes are covered by patents dated 2-18-12, 12-30-13,

10-23-17, 10-23-17, and others issued and pending.
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Save Tubes, Time and Trouble
witn a Belden Radio Battery Cord

The old, crude way of connecting Y 4
batteries to your radio set with a
mess of tangled wires never.was
satisfactory. There was.always the
danger of crossed wires,discharged
batteries, and burned-out tubes.

Today, the Belden Radio Battery
Cord provides a neat, compact _ e |
installation. Each conductor is ~L-
oversize, and color-coded to sim- MAIL THIS COUPON

. . plify A and B battery connections. FOR FREE BOOKLET

The handy 6-foot Belden Cord is R

usedin thousandsofhomes,because IS QNS

_ one cord replaces the unsightly ar- ‘ B %
Beedm ray of loose wires that formerly de-
tracted from the appearance of the

Ask your dealer about  set,and invariably caused trouble. "
Belden Magnet Wire on

iwoevwy

] - ]

1 . : Buvy Belden Cord, Today! Belden Manufacturing Company, a

5 1 lsé.‘f yo;x \len d Y < Y : 2312A So. Western Ave., Chicago, Ill. g

your own radio coils. Also ¥
g a .

inquire about Belden loop 2 g\l:;ls: ls:ear'\\c:slme vour booklet—Helpful Hints for .

wire, Litz wire, terminals, ., i

hook-up wire, solder,tape, s | :

and dozens of other radio Manufacturing Compiny B Au -

2312A So. Western Ave, Tess

items. The coupon will . et - : p

bringabookletaboutthem o voducis vmes 1503 ' n

P .-.-.----.v’.“.-.-.- L

% Tested and approved by Rapio Broabcast %k
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I —_—
. Sickles Diamond Weave Coils

‘ Were Used in the New Roberts Knock-Out
Phonograph Receiver

— ——— =
— -

New No. 18A Coils for any Roberts Circuit
Price $8.00
Patented August 21, 1923

Improved One Hole Panel Mounting Unit
New N and P Coil

amplification with perfect neutralization over
both Low and High wave lengths, also

| . . . .
‘ Designed in our laboratory and gives maximum
|
| added selectivity.

The new N and P Coil can be substituted for
. the present one in any No. 18 Sickles Diamond
Weave Coil at a cost of $1.50.

* The F. W. Sickles Co.

335 Worthington St.
Springfield, Mass., U. S. A.

% Tested and approved by Rapio Broapcast
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GENERAL RADIO

T'ransformersbring out all

TYPE 285
2.9 to 1 for first stage

TYPE 285-L
2 to 1 ratio for second stage

By specially designing the core. and
adjusting the coil turns, the very low
and very high notes are sustained to ap-
proximately the same degree as all other
notes over the entire musical range.
The amplification curves are high and
flat over the full extent of audio tones
common to speech, instrumental, and
vocal music.

They are real ‘‘super” transformers
—greater in volume, better in quality.

Price, S6.00 each *
““Behind the Panel of well built sets”

the refinements of
tone quality

The better loudspeakers to-day are
capable of reproducing music with all its
truest refinements of tone quality. Con-
sequently a higher standard of trans-
former design is necessary to deliver to
the loudspeaker the desired volume with
a purity of tone that makes radio recep-
tion delightfully natural.

In designing the General Radio Type
285 transformers great stress has been
laid upon tone quality—yet volume has
been increased to a very marked degree.

In spite of the pronounced superiority
over other transformers it sells at a pop-
ular price.

Enjoy music in its unmodified form—
use type 285 transformers in the set you
build or substitute them in the set you
already have.

GENERAL RADIO G0

GENERAL RADIO CO. L ..

Cambridge

MaSS. TYPE 285
AMPLIFYING TRANSFORMER

PRICE $6.00

v Tested and approved by Rapio Broapcast
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Specified
For Conirol
of the
Ulira-Selective
Radio
Broadcast
Phonograph
| Receivers
) T A,

National Company

110 Brookline Street
Cambridge - - Mass.

A Tribute to
' NEW ENGLAND’S RADIO CRAFTSMEN

c
caPac  Central Peat Corporation
c° CAPAC. MICHIGAN

ovsuste Telephone 63

Rareh 19, 1925.

National Company, Ine,,
Cambridge, Mass,

Gontlemen:-

When & oompany turns out an honest
artiocle of great merit that company deserves
the thousands of ocompliments it is sure to re-
oeive,

You don't knon me from Adam, But
overytime I ait down to the old music box and
turn those Velvet diala you have my bleassing.,
Y built three Roberts Knockouts and installed
all 4" Velvet dials, Perfection i3 the word
that describes them, The reduotion ratio is
exactly right and the smooth-running mechanism
makes the dial & Joy to handle, If you asked
$10.,00 each instead of $2,60 I would atill be
a "Velvet" user,

1 orack up the "Velvet™ to every

radio fan I know, and 80 you have been getting
a8 lot of advertising you didn't know about,

Yours very truly, .~

A.‘B. Ourtise
ABC/1

% Tested and approved by Rabpio BROADCAST %
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Authoritieé Use MODERN Transformers
for Push-Pull Amplification!

It is significant that the best brains in the .
radio industry choose Modern Transformers.

This 1s not the result of whim, wish or guess-
work. It is the result of careful experiments
spread over a sufficient period of time to ac-
tually determine the real merit of Modern
Transformers.

The original experiment models of the Roberts
“Knock-Out’” Receivers were equipped with
Modern Push-Pull Transformers. RADIO

* BROADCAST’S Phonograph Receivers are
equipped with Modern Transformers.

MODERN ELECTRIC MFG. CO.
TOLEDO, OHIO

4tol
$5.00

10to 1
$5.50

Push-Pull
(per pair)

$12.50

% Tested and approved by Rapio BROADCAST %
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—B-T for ‘‘Better Tuning’’—

Since the beginning of broadcasting the name ‘““B-T’’ has been the radio
public’s guarantee of quality products. I

Radio Broadcast’s Phonograph Receiver, in fact any set, will be improved
by the use of the typical B-T parts shown below.

¢ ho”
ey The “Better Tuni Control
‘-, X The new “ BETTER TUNING” Control
answers an insistent demand for a tuning

instrument of better appearance as well as
greater precision.

Reads in dial numbers, wave lengths, or
call letters, as you prefer—all on one dial;

No side strain or pull on condenser or
tuner shaft;

Smooth, flowing action;

Hairline Control;

Absolutely no backlash;

A rich, beautiful finish that improves the
appearance of the panel.

Readings, 0 to 100 and 100 to 0, works
with right or left hand instruments.

The B-T Condenser

Chosen by Those Who Know

B-T ‘‘Lifetime” Condenser efficiency is attested by
acknowledged radio authorities.

Lieut. Schnell, A. R. R. L., chose it for his famous
| 12 meter set used in Pacific naval maneuvers.

Prof. G. H. Wilcox, Armour Institute, found it has
less resistance than a ‘‘laboratory standard.’’

Fully
protected
by patents
pending

Don C. Wallace, Hoover Cup Winner, whose two-
way communication with New Zealand from Minne-
I apolis for two and one-half hours, sets a record says:

“I feel sure the ease of tuning, low minimum and
absence of losses in the B-T Condenser contributed

largely to the success of this experiment.”
The New B-T Socket

Something new and different coming in sockets.
Features you hadn’t thought of but will appreciate
on sight.

T [ T, <
__‘JI.-.IEI_!II_‘!!:«.n“mhué L=y

i I~ ! - g st s 1 .
! i“ o Watch for further announcements on this new
il '

B-T development.
532 S. Canal St., Chicago

BREMER-TULLY MFG. CO.——

% Tested and approved by Rapio BROADCAST
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ETROIT -
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Radio—Through Your
Phonograph!

In your own phonograph is hidden a horn of
proved acoustical merit.

SEND NO MONEY —
Just Fill In The Blanks!

Jewett Radio & Phonograph Co.
5672 Dixie Highway, Pontiac, Mich.

[

With a Jewett Vemco Unit, this horn can
provide excellent Radio reproduction —repro-
duction so loud, so clear, and so accurate as to
rival that of the best phonograph record you
have ever heard.

My dealer is not vet supplied so please
send me, carrying charges prepaid, a Vemco
Unit with adapter if needed. I will pay the
postman. My Phonograph is a

But be sure that the Reproducer is a Vemco!

CeSEE SN SOEEEEEERR N E RSO RESERENEERENNNEEEREEEEER,
=SSN USSESSESSSEEEEREEEEEEENENEEEEEEREEEEEEEEES

) (make)
That is the secret of accuracy, volume and tone.
No tools, no changes—Slips easily on or off the tone arm (Name)
of a Victrola— W e supply simple adapters for other
phonographs. Volume control develops distant broad-
casting to amazing strength. Above cuts show actual size. (Address)

The same reproducer used in the famous Jewett Super-
speaker. Price $12; West of the Rockies, $12.50. Adapter,
when needed, slight addition. At your dealers or use
the coupon.

““THERE 1S NO SUBSTITUTE FOR THE BEST’*

*

JEWETT RADIO & PHONOGRAPH CO.
5672 DIXIE HIGHWAY ’ PONTIAC, MICHIGAN

' C]}?Qfew@z‘t

C11NCO

% Tested and approved by Rapio Broabpcast %
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H*ir]la Push Pull Transformers

Give Amazing Volume
--Yet prevent distortion

Used with splendid success
in the Roberts reflex circuit
described in this issue.

This phenomenal invention brings in the faintest long distance signal
on the loud speaker with volume enough to fill an auditorium. Gives
results not possible with standard audio transformers.

HE push-pull circuit is in no way a

substitute for standard methods of
audio amplification. It is used as the third
stage following two straight audio stages
to get extraordinary volume. Audio cur-
rents so heavy that they would overload
ordinary transformers are easily handled
without the slightest distortion. The
carrying capacity of Erla push-pull trans-
formers is more than ample for handling
the output of five watt power tubes, using
as high as 200 to 300 plate voltage.

All danger of overloading or damaging
the loud speaker is eliminated because the
method of wiring used in these transform-
ers does not permit the plate current to
enter the loud speaker windings.

3 reasons why ordinary transformers

should not be used in push-pull circuits

1—There is loss of efficiency because im-
pedance values of the transformers are not

Exclusive franchises are available to high
D@an@rs class dealers in localities still open. Write

nr wire immediately.

properly proportioned to the tube circuits
under these conditions. 2—Distortion
occurs because there is no neutralization of
plate currents to eliminate saturation of
transformer cores such as push pull trans-
formers give. 3—Power transformers have
an altogether different ratio from the or-
dinary audio transformer.

Werite for literature and diagrams

Get this remarkable product at your dealers to-
day or write direct. Simply send your name and
address and receive by return mail new literature
describing these amazing transformers. Also free
circuit diagrams showing various >pplications. See
what surprising results you can obtain. Perform-
ance guaranteed where Erla audio transformers are
used. Write immediately.

Electrical Research Laboratories
2500 Cottage Grove Ave. Chicago, Ill.

' 2500 Cottage Grove Ave., Chicago, Il

Send me your booklet “Scientific Audio Amplification™ and
diagrams.

|

|

|

L N TV
:Address............

1 City. ..cevvnn s

% Tested and approved by Rapio BROADCAST ¥
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c'Announcing—

A New S-L-W Condenser

Again S-M Engineering leads the field, this time with a
Straight-Line-Wavelength Condenser that sets new stand-
ards of mechanical and electrical excellence. Every cur-
rent-carrying surface is heavily silver-plated. A long cone
bearing gives wonderfully smooth control. The plate shape
(S-L-W) gives real and not imaginary separation of stations
—and selectivity. The design and appearance will delight
the discriminating lover of fine instruments.

No. 305 No. 306 No. 307
.0005 Cap. .00035 Cap. .00025 Cap.
$5.00 $4.75 $4.50

A Perfect Combination for Your Super

S-M 210 and 211 matched and charted intermediate transformers are
the choice of experts, for they give the highest amplification with the
greatest selectivity ever obtained practically. And the famous
S-M 101B coupling unit is but another example of the basic correct-
ness of S-M Design. You’ll find these parts in the ultra-sensitive sets
of men who know. In stock with better dealers and recommended by
editors and engineers everywhere.

S-M Two-Ten and Two-Eleven Transformers—Each, $8.00
S-M 101B Oscillator Coupler— . . . . . . “ 2.50
Construction Plans for the “Super-Autodyne’—50c.

Midwest Headquarters for Roberts “Knockout” Parts for Radio Broadcast
Phonograph Receiver

Silvcr—narshall.inc‘ e i
]

Y Tested and approved by Rapio Broapcast %
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B-Batt for A.C. or
D.C. That Can Be Buiilt at Home!

The Mayelian B-Battery Supply is a practical,
guaranteed B-Battery supply that is simple to construct,
that is inexpensive to operate, and that is highly efficient.
The Mayolian can be assembled and working in 45 or
50 minutes. To construct the Mayolian B-Battery

supply requires only:

* 1 Mayolian Input Transformer, $8.00
Type No. 601
1 Mayolian Filter Unit, $21.00
Type No. 602

2 Standard Sockets. 1 Resistance.
. Nothing else is required to build the Mayolian.
1. The Mayolian operates on either A. C. or D. C.

with equal efliciency.

The Mayolian delivers 180 volts on open circuit

when A. C. is employed.

3. The Mayoliam has a Detector Variation of from
0 to 80 volts.

4. The Mayolian operates either 200 or 201-A tubes
as detectors with equal efficiency.

5. The Mayolian delivers 50 milliamperes on closed
circuit.

6. Your tubes cannot be burned out when a Mayolian

, B-Battery Supply is used.

7. The Mayolian is a new filter circuit that chokes
the “hum” out of both sides of the line.

8. The Mayolian may be assembled in your cabinet.
It requires no more space than your B batteries.

Write for Mr. Mayeo’s descriptive and construction booklet.

Orders shipped anywhere. Remit with order or pay your Postman
on delivery. Money refunded if not satisfactory

Easy to Construct—Practical—Efficient—Economical

MAYOLIAN

RADIO CORPORATION
1991 Broadway New York City

Eastern Factory Representative: 20th CENTURY RADI10 CORP.

102 Flatbush Ave. Brooklyn, New York

% Tested and approved by Rapio Broapcast %
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W ]S Brazil
on One

BRIGHTSON
‘True Blue
« Tube!

BRIGHTSON LABORATORIES, Inc.
Waldorf Astoria Hotel
New York City

Gentlemen :(—

This is to advise you that I have tested the True Blue Tube which was
submitted to me and that I am pleased to be able to praise it most highly.

At my station I am able to receive the signals from the Rice Expedi-
tion, W JS, in Brazil, on a single tube, and changing to the True Blue
Tube gave it an excellent chance to make good.

It did. If anything the signals were louder. Keep up the good work.

Yours very truly,

P. C. OSCANYAN, ]Jr.
Managing Editor,
Amateur Radio.

Whether you buy one True Blue Tube or three, six or eight, in
a safety case, they are all alike, and all sold on approval.

10 Day Return Privilege - 60 Day Guarantee

Whether you buy one True Blue Tube or a set of
three, five, six or eight in a safety case, each
uniform, noiseless, crystal clear in tone and the individual tube is covered by its own Brightson
guarantee. If within sixty days a mechanical de-
fect prevents any True Blue Tube from operating
seen, you can return them in ten days for refund. perfectly, you can return it for replacement.

BRIGHTSON LABORATORIES, Inc., 16 W. 34th St., NEW YORK, N. Y.
Philadelphia Office. 50 N. Eleventh St., Philadelphia, Pa.

Unless True Blue Tubes prove interchangeably

handsomest, finest quality tubes you have ever

Boston Representative: Wm. C. Oakes \ Detroit Representative: H. C. Schultz
832 Park Square Bldg., Boston, Mass. \ 2831 Gratiot Ave., Detroit, Mich.
Jersey City Representative: Triad Sales Co. ‘ Milwaukee Representative: Yahr & Lange
Trust Co. of N. J. Bldg., Jersey City, N. J. / P 207 E. Water St., Milwaukee, Wis.

_

Y Tested and approved by Rapio BROADCAST Y
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The DAVEN SUPER AMPLIFIER

A 3-stage RESISTANCE COUPLED
UNIT which gives you that perfect tone-
quality you are seeking. It is already
wired and may be made a part of your
set with a minimum of assembly labor.
The merits of this modern form of ampli-
fication are so appreciated that progressive
set builders are adopting the SUPER
AMPLIFIER for perfect results. It costs
less to install and adds greatly to the life
of your “B” Batteries.

The DAVEN AMPLIFIER KITS are
for those who desire Resistance Coupled
Amplification, but who would rather as-
semble their own amplifier. Sold in three
or four stage kits with complete instruc-
tions for assembly.

o Sine of Alerit

DAVEN" EAQIQ 'CORPORATILON chd [FS

Rosislor Specialist
NEWARK. N. J.

OO OO OO

Obtain from your Dealer the
“RESISTOR MANUAL,” our *
complete handbook on Resist-

ance Coupled Amplification.

Price 25¢. Postpaid 35c.

o none

Make your set

a Super-Het

The circuit described on page 254 of June
Radio Broadcast will change any set into
a super-heterodyne. It is particularly ap-
plicable to five tube neutrodyne and tuned
RF sets. It changes these two circuits
into super-heterodynes as good as most,
and considerably better in some respects
than any super-heterodyne circuit ever
devised.

Stations come in at but one point on the
oscillator dial. There is mathematically
no possibility of harmonics. Full scale
blue-prints with reprint of article $1.00.

Eastern Coil antenna coupler  $6.00
O’Connor oscillator coupler . . 6.00
Special fixed condenser . . . .60

Complete parts including panel
drilled and engraved, special
formica bushings, screws, and
wire, blue prints and reprint 37.50

A. O°CONNOR & COMPANY

SUPER-HETERODYNE HEADQUARTERS SINCE 1923
9702 Euclid Avenue, Cleveland, Ohio

RANG Proven
suF‘.“““ ""“%ﬁp— Superior!

France Silent Super Charger
charges 2, 4, 6 or 8 Volt stor-
age battery at 5 to 7 Ampere
Rate: charges 20 to 120 Volts
of “B’’ Radio storage batter-
ies IN SERIES at varying
rates as desired.

Price $22.00; West of Rockies
$23.00. Canadian prices upon
request.

The France Mfg. Co.
10327 Berea Road

B Cleveland Ohio

PEERLESS TWIN AUD

may be substituted
in any circuit in
» place of any two
7 audio transformers
regardless of speci-
fications or price
with the assurance
that the result will
be Greater Vol-
; el IS ume and Clearer
s s Reproduction be-
: 30 cause of its two
LISt Prlce 9 stages of balanced

AT ALL GOOD DEALERS audioamplification.

~————————Buy a TWIN-AUD TO-DAY
PEERLESS RADIO CORPORATION

Newton Lower Falls Boston, Mass.

s Tested and approved by Rapio BrOADCAST %
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The

seven Superior
features

1. PERMANENT MAGNET.

Sensitivity
and volume depend on a magnetic field

maintained constant by a permanent
magnet. The magnet in the Thompson
Speaker is about four times as large as
the magnets used in the ordinary ‘“loud-
speaker.”

2. Actuarting Coirs. Of generous
size, wound of wire heavy enough to with-
stand currents needed to produce great
volume. Insulated to withstand higher
plate-voltages than the small coils used in
the ‘“‘telephone type” loud-speakers.

3. LaMINATED PoLE-PiECES. More
costly than solid pole-pieces, but they add
to sensitivity and permit a wider range of
sound-vibrations.

4. DriviING ARMATURE. Fixed at
one end and fastened to the apex of the
conical diaphragm at the other end.
Movement at diaphragm twice that at

pole-pieces, permitting reproduction of
very loud sounds with a narrow air-gap,
insuring both volume and sensitivity.

5. ConicAL DiapuracM. Effective
area 50 % greater than flat diaphragm of
same diameter. Entire cone moves. Sound
created for given movement 100 % greater
than for equal movement in a flat dia-
phragm. Result: Better tonal quality and
greater volume.

6. VoLuME ReEcurATOR. In one turn
around, varies air-gap from zero to maxi-
mum. Permits regulation for varying
strength of near and far stations.

7. Tue THompsoN Horn. Moulded
composite horn delivers sound-waves from
diaphragm without adding distorting
waves of its own. Double bend gives
effective horn-length of 27 inches, in an
instrument which (including base) mea-
sures only 23 inches high over all.

R. E. THOMPSON MANUFACTURING CO., 30 Church Street, New York

CDhOMPSOI
* SPEARER

Thompson Tone Stands Alone

% Tested and approved by Rapio BroADCAST ¥
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For Good Summer
Radio Reception use

JEFFERSON *

TUBE REJUVENATOR
keeps tubes like NEW

ON’T blame the weather for all summer radio §}

troubles. . . . How are the tubes? All tubes, remem- <3l I

ber, grow weak with use —especially in summer when ——
x

TUBE R

EFFERTOn

N0 Vagy @
el
o

operated at higher voltage. Bring them back to full effi-

ciency with the Jefferson Tube Rejuvenator! Takes only o S

10 minutes; attach to a convenient electric light socket.

Used once a month, it pousLes and TreBLEs the life of
tubes! Quickly pays for itself in saving of tubes and bat-
teries. [t’s wasteful to be without one; it’s economy to
own one. Fully guaranteed. At leading stores selling radio
supplies. If your dealer can’t supply you, send $7.50 to

Jefferson Electric Mfg. Co., 501 So. Green Street, Chicago, Ill.
Makers of Jefferson Radio, Bell Ringing and Toy Transformers;

]effe:rson Spark Coils for Automobile, Stationary and Marine
Engines; Jefferson Oil Burner Ignition Coils and Transformers.

$

it

—

10in Canada

Takes large or small tubes—

201-A, 301-A, UV-199, C-299

BIGMONEY!

| the world—R.

EARN

$50 105200 a Week

Send formy big FREE RADIO BOOK right nowl
See how many wonderful money makmg DO!

tunities are waiting for you as a Trained Expert
in the livest.A fsfge'st growing Big Pay field in

430005410000 a year

Want to make big, easy money? Learn
how toinstall, operate,repair, construct
and sell Radios. Write now for facts
about the amazing opportunities for
Radio experts, and our special offer of 2
FREE 1000-mile receiving set, and how
you can quickly train at home by mail.

Be a Radio Expert

No previous experience necessary. Anyone
with ordinary education can now learn Radio
guickly under our simplified home-study plan.
We need men_right now to represent our
Association. _ Be _the Radio expert in your
neighborhood. Get your share of the big
profits. Hundreds about you want Radios and
advice how to operate. You ean earn enough
money right from the start to pay for course.

- - —— Nothing difficult =bout it,

——— Low cost and easy terms.

¢ FREE

B:' 1,000-MILE

— Receiving Set

Don’t miss this big special offer to supply
FREE all parts necessary to construct a
high-grade 1000-mile receiving set. You can
sell this set alone for practically the entire
cost of the course. Send for the facts now.
Find out all about this big-pay field. Address

Radio Association of America’
4513 Ravenswood Ave., Dept. B-7 Chicago, tle

Superdon Radio Set FREE
Long distance super-powerful select-
ive radio set FR to every student

/) who acts now! Not a cent extra charge.
¥ Write Today for full particulars and
7 proof that you can succeed quickly in the

' big pay business of Radio; also how toget
the wonderful Twin Superdon set without
cost. Write at once—Now! No obligation.
¥ 1. J. Mendels, American Radio Engineers
646 N.Michigan Ave., Dept.8(0 Chicago

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

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

% Tested and approved by Rapio Broabpcast v
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Have you met

REG. U.S. PAT. OFFICE
AJOR TUNER will end those

“interference blues.” A set built
with the MAJOR TUNER gets only
one station at a time—the one you
want to get and no other.

MAJOR TUNER is the most advanced
form of three circuit Low-Loss tuner.
It is packed with complete picture wir-
ing diagrams and full instructions.

¥4

(If your dealer cannot supply you, write us)

BEL-TONE RADIO CO.

161 Jamaica Ave., Brooklyn, N.Y.

HOW ABOUT YOUR JOBBER ?
?

Does he wholesale exclusively?

Does he refer all customers’ inquiries to his
dealers?

Does he carry reputable apparatus that is
nationally advertised and in demand?

Does he carry ample stock to
prompt delivery?
Does he sell all his stock to dealers—even
when material is scarce?

HOMMEL DOES!

Write to-day for Hommel’s Encyclopedia of Radio
Apparatus 266-B. It’s free and will help you

TR OAMTT . P25
929 Penn. Ave. Pittsburgh, Pa.

insure

A safeguard against
current leakage

THOSE faint electrical impulses picked
out of the ether by your antennae
must be led along through the circuit of
your set with the least possible chance of
escape. To guard this path is the prime
function of insulation.

Any leakage due to poor insulation has
a marked effect on the character and vol-
ume of the current delivered to the phone
or loud speaker. The insulating material
proved most efficient in guarding against
such leakage is Radion made to order
exclusively for radio purposes.

Radion Panels are the easiest to work
with simple home tools and are regarded
as the best-looking, best-finished panels
made. There are 18 standard sizes in black
and Mahoganite. Radion Dials (in all
regular sizes) match Radion Panels.

Send for booklet “Building Your Own Set.”
It contains complete, clear directions for
building the most popular circuits; gives
wiring diagrams, front and rear views,
shows a new set with slanting panel, etc.
Mailed for ten cents. Use coupon.

AMERICAN HARD RUBBER COMPANY
Dept. C7 11 Mercer St. New York City

Rap1ON

The Supreme Insulation
PANELS

Dials, Soékets,Binding'PostPaneIs, elc.

AMERICAN HARD RUBBER COMPANY
Dept. C7, 11 Mercer St., New York City

Please send me your booklet, ¢‘Building Your Own
Set”’ for which I enclose 10 cents.

Y Tested and approved by Rapio BrRoADCAST
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ATTENTION SET MANUFACTURERS

Our special “Selector” variable condenser with self-balanced coils attached is
the equipment you have been waiting for—at a price you can afford to pay.

j- To enable you to successfully manufacture a five
{| tube, popular priced radio receiver consisting of ~~\_.

two stages of tuned radio frequency, detector =
and two stages audio, combining selectivity, vol-
ume, true tone, distant reception and simplicity.

OUR “SELECTOR” LOW LOSS GROUNDED
ROTOR VARIABLE CONDENSER “THE
MANUFACTURERS’ SPECIAL” answers the
demand for a ruggedly constructed efficient in-

1 ) Condenser and Transformer as shown,
strument at an exceptionally low price. List Price $3.75

Get manufacturers’ price and descriptive literature

List Price $2.75 .0005 (23 plate) — $2.50 .00035 (17 plate)

— NEW YORK PRECISION MICA FIXED CONDEN-
RN SERS—CHOICE OF LEADING MANUFACTURERS
o) AND RADIO ENGINEERS.

“High Grade Large Cap. Paper Condensers for B Battery Eliminators.”
NEW YORK COIL COMPANY

338 Pearl Street New York City, N. Y.
Pacific Coast — Marshank Sales Co., 926 Insurance Exchange Building, Los Angeles, Calif., also San Francisco, Portland

4 fc‘w Dlst'orlzonles.r ﬂmpl tficatior

12,000, 48,000, 50,000, 1U0,000 Ohms. List $1.50
each. Special Sizes to Order $2.50 each. Dealers
write for discounts. W hen Better Reststances are
made they will be Crescents.

| | Creseent Radiv Supply Co. 1-3 Liberty St., Jamaica, N. Y.

x SICKLES
DIAMOND-WEAVE COILS

(Patented Aug. 21, 1923)

For Browning-Drake, Craig, and RADIO

Hoyt Circuits “R?
< | Storage “B Battery
Sickles Coils for the famous Browning-Drake Circuit are 22cels ] gots Indefinitely— Pays for Itself
A 5 2 R = o 24V y Y
| the latest Sickles achievement in efficient design for a Eco:gfny and performance unheard of before. Recharged
| particular use. They are priced at $7.50 a set. When at a negligible cost, Approved and listed as Standard by

ordering specify set No. 24. ' eading Radio Authorities, including op Radio Laboratories, Pop.

Sci. Inst. Standards, Radio News Lab., Lefax, Inc., and other im-
Coil set No. 20, at $4.50, is for use specifically with the
New Reflex Receiver desngned by Albert G. Craig, usmg

portant institutions. . Equipped with Solid Rubber Case, an insur-
' ance against acid and jeakage. Extra heavy glass jars. Heavy,
rugged plates. Order yours today!

tec . t state number of batteries
Gl for the Troys B D O s haitich ok e TR, 2
Coils for the Hoyt Circuit at $10.00 a set, for the Knock- | order is received. Extra Offer: 4 batteries in series (96 vo
5 & o 2 = P fter examining batteries. 5 per cent discount for
| out Reflex Circuit at $4.00 a pair, the Tuned Radio Fre- caoh with order.  Mail your order now!

WORLD BATTERY COMPANY

1219 So. Wabash Ave., Dept. 78, Chicago, Ill.
Malkers of the Famous World Radio ‘‘A’’ Storage Battery

flex circuit at $4.50 a set are other standard Sickles Coils.
We manufacture also for manufacturers’ special require-

|  quency coils at $2.00 each and Coils for the Acme Re- l

ments. ‘ Prices: 6-volt, 100 Amp. $11.25; 120 Amp. $13.25; 140 Amp. 14.00.
Send for descriptive catalog | . AUl equipped with Solid Rubber Case. s
. l h} !r”
The F. W. Sickles Co. wo rl d R;%‘: o %\‘ki bt
335 Worthington St., Springfield, Mass. | STORAGE BATTERIES :
= | {HDKA = WEAF = WGNZWJS = KHJWWJY‘KGE!

% Tested and approved by Rapio Broapcast %



RADIO BROADCAST ADVERTISER

313

Getting Concerts Whole

It soon dawns on the owner of a Bristol
Speaker that he is listening in on entire
concerts.

That roving disposition to tune in
every station on the map is due, much
more than is generally supposed, to a
yearning for really sweet music.

One reason radio music does not always
sound sweet is that certain of the tones
are out of tune.

Coming through a Bristol Speaker, all
the tones are evenly in tune. The result
1s an arresting sweetness that “invites’

Better Contact

An easy way to get
distant stations clearly

IT’S important at all times—
but doubly important
in summer wWhen static is
apt to be trocublesome—to
have clean, perfect contact
between tubes and sockets.
If you don’t, the almost un-
noticeable films of corrosion
act as barriers for the delicate
current; magnified, they cause
annoying noises.

No. 499, 50c.

Na-Ald Socket

you to stay through a concert to the end.

For $25 and $30 you can get a Bristol Speaker; and
there are others as low as $12.50. Ask your dealer
to send one out. Write us for Folder No. AH-3022,
telling why the Bristol is such a delight to the ear.

THE BRISTOL COMPANY, WATERBURY, CONN.

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

BRIST(QO] , Aupiopiione
LOUD SPEAKER

“It’s the contact
that counts”

NA-ALD Sockets remove
those barriers. The exclusive
side-scraping contacts (not
just side pressure) of Na-Ald
De Luxe Socketscut the corro-
sion from the sides of tube terminals. A turn or
two of the tube and the tube terminalsareclean.

The Alden-processed Bakelite conserves all
the current energy. Labora-
tory tests proved Na-Ald Soc-
kets most efficient in low loss
and low capacity.

Na-Ald Adapter No. 429
and Na-Ald Socket No. 499
are especially made for use
with UV-199 and C-299, and
No. 411 for WD-11 tubes, all
of which are used with dry
batteries. They are a big aid
to the highest tube efficiency.

Use Na-Ald Sockets not
only in the set you build but
also install them in the set
you buy. At all dealers.

Mail coupon for free book-
let, “What to Build,” giving’
tested, selected circuits.

ALDEN MANUFACTURING CO.
Also makers of the famous Na-Ald Dials
Dept. B8 Springfield, Mass.

Na-Ald Adapter
No. 429, 75c.

Na-Ald De Luxe

I NO MORE Socket No.400, 75
B BATTERIES! ||" 22"

The Molliformer B Current Unit
i is the type of B Eliminator de-
scribed in the June issue of this
magazine. When you buy a B
Current Supply Unit be sure to
get one that is powerful enough
for the larger receiver you may
eventually build.

Na-Ald Small
Space Socket
No. 401, 35c.

The Molliformer B Unit is powerful enough
for even the largest receivers. Here are
some of its salient features:

Shell type transformer with only 3 watt core
loss amplifier voltage adjustable from 8o to
130 volts. Detector tap can be used with soft
or hard tube as well. Every individual part
designed especially for the Unit. Very easy
to assemble, no skill or knowledge required. .

Alden Processed

Na-Ald Socket
No. 411, 75c.

l SRS Ten T e I A E—— A . e IR R R S SN S S S S G DR S

Sockets and Dials

Price per kit of essential parts, including
rectifiers with purest materials $22.50

Send for free descriptive folder.

Dealers write for exclusive agency proposition
on your letterhead.

C. E. JACOBS +

Designer & Manufacturer
2804 N. Kedzie Ave.

ALDEN MANUFACTURING CO.
Dept. B8, Springfield, Mass.

Send me free booklet, ““What to Build.”
Name.. .. ...cuoie e ionecenacatosstontsosssocsseassens
A I OSS. o oo v te ot tetn os as tene e as ssnss s ss e e s tens s s eo

@ oo 8o Se 808 5s B0 S0 S8 S 08 S S8 8 O 86 O0 GO0 8 G es o8 00 o8 0

Chicago

% Tested and approved by Rapio BroapcasT ¥
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Navy Model Y%
' Super-Heterodyne

The supreme achievement in
receiver design, setting a new
high standard of efliciency
' not even contemplated here-
tofore.

| A High Powered Receiver

employing 10 tubes
Simple tuning

Compact (sizeonly28x8x8)
Wave length range 50-600
| meters

Selectivity far in advance
of others

Total amplification almost
2,000,000 times

Perfect tone reproduction
and volume

| .
|
In actual tests the C-10 com-
pletely outclasses any other
. receiver in all respects.

Illustrated descriptive matter
gladly mailed upon request.
Write direct to

NORDEN-HAUCK, Inc.

Engineers

Offices and Laboratories:

1617 Chestnut Street,
Philadelphia, Pa.
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S-:_irq i IS Safe and Simpfg-:_ "

APPROVI:D BY
RADIO, ENGINE}ZRH

A i;ENLIiHL LJLDI'! .

CH[E‘M“CJ SOLDER L[ mIn\N ¥
4222anhtwood Ave., C!ucago,U S A,
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Get this great new

MAP of THE AIF

A MARVELOUS new way to chart your radio exploits—
beautiful Air Map, printed in three colors, with every statio
clearly marked and Time zones outlined! Size 28 x'34 inche:

There’s no limit to the useful and amusing ways you ca
use Collier’s new Radio Map of the U. S. and Canada., Wit
its help—

You can find out INSTANTLY

how far any station is

If you use a directional aerial, you can point the loop. exactl
toward the station you want to get. The map also outline
the radio districts, and gives an alphabetical list of all station
and their operators

Thousands have already been sold. Get yours to-day! A
your news-stand or radio dealer’s, only twenty-five cents—c
just mail a quarter to us.

P. F. COLLIER & SON COMPANY
254 Park Avenue, New York City, R. M. B. 3300

Y Tested and approved by Rapio BROADCAST %
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) EASTERN

Make your set a Super-Het!

by adding the new, revolutionary O’Connor Frequency Changer
as described in the June issue of Radio Broadcast. Only one
extra tube is necessary. It’seasy tobuild and the results obtained
equal the best Super-Het.

Mr. A. O’Connor has specified the EASTERN PICKLE BOT-
TLE COUPLER (Type FC) for use in his remarkable Fre-
quency Changer. Type FC Coupler, price §6.00

EASTERN PICKLE BOTTLE COILS are also designed for perfect
performance in the Roberts Circuit ($8.50 per set), DX Superdyne,
($8 per set), 3 Circuit ($6) and for Tuned R. F. for .0005 or .00035
condensers ($2 per coil).

At your dealers or direct, postpaid.

. = ~ T
T A
RN g -0
TR Y
-

e e L PN
wickle bottle COILS

'r_

Summer Static

now overcome by wvolume

Static is diminished in proportion to the amount of
volume which a radio set delivers, experts agree.

Kellogg transformers give volume with added clarity
of tone.

The Kellogg radio frequency transformer is of the low
] loss type, having many important features. It will
operate at all wavelengths with .00035 to .0005 vari-
able condensers. For best results, use the Kellogg
.0005 low loss variable condenser. Kellogg R. F.

PROFESSIONAL

SET BUILDERS!

and
dealers who build sets

WE will shortly begin a series of
newspaper advertisements fea-

turing the work of individuals and
dealers who build sets using Cardwell
Condensers.

If you build to specification or from
original design, it will be to your in-
terest to communicate with us imme-
diately.

Ask for details of plan. Be sure
to give name of your jobber.

* ALLEN D. CARDWELL

MANUFACTURING CORP.
81 Prospect Street, Brooklyn, N. Y.

e ]

Transformers at all dealers $2.35.

Kellogg Audio frequency transformers give greater
volume with clearer reproduction, due to the high
quality materials and expert workmanship, used in the
Kellogg process of manufacture. Kellogg audio fre-
quency transformers are made in both shielded and
unshielded types ranging in price from $3.50 to $4.50

Kellogg transformers can be obtained at all radio dealers

KELLOGG SWITCHBOARD & SUPPLY CO.
1066 W. Adams St., Chicago, Illinois

Y Tested and approved by Rapio Broabpcast %
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Having a Little Trouble Tuning
in the New Wave Lengths?

It’s Your Condensers!

HEY were made when there was a wide

difference between stations. Now, you
need more than a condenser—you need a
Separater to successfully cut out the overlap
of two stations sending on wave-lengths only
a fraction of a meter apart.

The Continental Separater is all that its name implies
—a rigidly built low loss condenser, designed to make
your set receptive over the full range of broadcast wave
lengths from O to 1500 meters.

Sold with the new Continental Junior (the perfect
vernier) at the price of any high grade condenser.

List Prices

Plate Capacity Price
13 .00025 $4.50
18 00035 4.75
25 .0005 5.00
45 001 6.00
If your dealer can’t supply you, write Condenser
Headquarters

GARDINER & HEPBURN, Inc.
611 Widener Bldg. Philadelphia, Pa.

12

Storage‘B’'Battery

Positively given free with each
purchase of a WORLD ‘A’ &
Storage Battery. You must B
send this ad with your order,
WORLD Batteries are famous
for their guaranteed quality
and service. Backed by years
of successfu’ manufacture and
thousands cf satisfied users,
Equipped with Solid Rubber Case,
an insurance against acid and leal-
age. Yousave 60 per cent and geta

2-Year Guarantee
Bond in Writing [VORLD Bat- | Approved

y
“‘tell thelr friends.’”’ That’s o owmers A
of performance. Send your or‘tlil;er ?Sttﬁﬁg‘;f and Listed

Solid Rubber Case Radio Batteries | 25 Standard
6-Volt, 100-Amperes . . . . . , $11.25 by Leadin

6-Volt, 120-Amperes, o, o = « , 13.25 -4
6-Volt, 140-Amperes . « . . . . 13.00 | Authorties
Solid Rubber Case Auto Batteries | including Radio
6-Volt, 11-Plate ., . . . . . . $11.25 | News bora- §
6-Volt, 13-Plate . 33.25 | tories, Popular

12-Volt, 7-Plate . e e 16.00 | Science Inati-

e tute of Stand-

Send No Money Just state bat- e R
y tery wanted and | BT st L: orgf

we will ship _day order is received, b = ;

press C. O.li). subject to your exaﬁllgaggn tories, Radio
on arrival. FREE ‘‘B’’ Battery included. | Broadcast Lab-
Extra Offer: 5 per cent discount for cash | °ratories,Radio
in full with order. Buy now and geta guar--i» in the Home,
anteed battery at 50 per cent saving to you. @ and Lefax, Inc.

WORLD BATTERY CO
1219 So. Wabash Ave,, Dept. 24MPAc'~lliYCAGO. ne.

orld <

STORAGE BATTERIES RADIO &
[HDKA = WEAF 2 W6N = WJS = KR ZKGO < KFAF ¥ WY = KOP?

—

Harkness Scores

Another Knock-Out

Kenneth Harkness, originator of the famous
“Knock-Out” Harkness Reflex, has developed a
new and better circuit—a j3-tube Counterflex.
By a new method of varying neutralization for
different frequencies, Mr. Harkness has obtained
greater amplification per stage with this circuit
than was hitherto thought possible.

Write to-day for 16-page illustrated booklet “How
to build the Harkness Counterflex” with complete
building instructions and step by step wiring dia-
grams. Also ask for full details on our complete
Counterflex kit containing all parts to build this
remarkable receiver. Enclose 25¢ to cover cost
of handling and mailing. Write now! ‘

KENNETH HARKNESS RADIO CORP.
727-739 Frelinghuysen Ave.
* Newark. N. J.

% Tested and approved by Rapio BROADCAST %
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A

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.

RMERTGA

CAN
RUNER

s

S TRANS
NEWARK

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— Good materials and honest
their speedier production makes la- ' workmanship go far in trans-

bor costs lower. former efficiency.
CO PPER (Q’J B RAS S Add to these the experience
RESEARCH ASSOCIATION gained in 24 years of trans-

25 Broadway, New York

former building and you
have the facts behind the
quality of the AmerTran—
a transformer hard to beat
from any angle.

Actual
Performance

Is the real test

Of any Condenser.

Judged

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

Among the better audio
transformers AmerTran
ranks high — higher than
most by actual test.

Buy AmerTrans by the Pair!

AmerTran is made in two types,
one quality—A F 6, ratio 5:1,
and A F 7, ratio 33:1. Price
either model, $7.00 at your

dealer’s. *

AMERICAN TRANSFORMER
COMPANY

181 Emmet Street, Newark, N. J.

“Transformer builders for over 24 years” .
ma j. ]

AMERTRAN

% Tested and approved by Rapio Broapcast %k

There i1s
No Better Value.

RATHBUN MANUFACTURING CO.,Ivec.
Jamestown . New York

SUPERIOR CONDENSERS
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Edndrews 1 *
Deresnadyne |

The
4 P
& RADIO RECEIVING SET
combines tone quality and selectivity with distance and volume.: .
De Luxe Model $165 without accessories. Write for literature,

ANDREWS RADIO CO. ' Tribune Tower, Chicago

DETROIT’S FINEST HOTEL
1200 Rooms with Bath B@Eﬁeaﬁﬁﬁ Sp@a]k@rs

Volume and mellow, brilliant tone quality—truly “beautiful

$4 and uP singers.”” Best workmanship—solid wood—beautifully fin-

ished. All adjustable. * '

Horns, $10.00 and $15.00. Cabinet $17.50. : i

475 rooms at $4 and $5 JOBBERS—WT ite us to-day about out-of-town territory. i

. BEL-CANTO RADIO AND TELEPHONE EQUIPMENT CO., Inc.

Parlor Suites #14, #16, #18 per day 872 Broadway New York City

Sample Rooms #5 and #8 per da , . ;
P Yne Spre | NEW IDEAS WANTED

Well known Radio Manufacturer whose products are nation-

Three Main Restaurants

Caf eterta Service in Coﬂ‘ ee ShOP ally advei%ised and sold ehverywhere,1 wb,?ts r(liew Radio device
- to sell. ill pay outright or royalty for idea or invention
on ground Floor .1 8 S’?OP s and which is really new and salable. - Address:
Broker’s Office in Building Mr. R. F. DEVINE
116 West 32nd St. Room 1101 New York, N. Y.

Special Luncheon Served

Daily in English Grill and

Let the non-directional
Blue Room $1.25 k
Dinner De Luxe in Blue I hor SPea er LamP
Room and English Grill 52 e o I5CT s °°d:i”g; .
ring in your Radio programs and furnis
. (Except Sunday) light at the same time. Many models—many
Venetian Room a la Carte styles—parchment or any color silk shades.
Table lamp models $35.
THE BOOK-CADILLAC 1. At your dealers—or delivered.

HOTEL COMPANY - DETROIT
ROY CARRUTHERS, President
WASHINGTON BLVD. AT MICHIGAN AVE.

Y THOR Radio Division

|
) of the Golden Gate Brass Manufacturing Co.
1 1239-1243 Sutter St., San Francisco, Cal. (25)
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The Tower Meistersinger Loud
Speaker represents the heart’s de- :
sire of every radio enthusiast who i
is satisfied with nothing less than ¥
the best. Equipped with the fa-
mous Tower adjustable unit, the
wonderful tone quality is amplified
to the maximum degree without
distortion through the full throated
goose neck and scientifically pro-
portioned bell. An object of
beauty, the Tower Meistersinger,
with soft tone golden lacquer base
and dark mahogany finish bell, is
the outstanding wvalue in radio
to-day.

i,

rypmen o

P R

On sale at all good
Radio Dealers

TOWER

e SCIENTIFIC
% LITTLE SPITFIRE HEAD-SET E
TOWER SCIENTIFIC LOUD SPEAKER TOWER

SCIENTIFIC ¥
Quo SPEAKER '@

PHONOCRAPRK ATTACHMENT.

The
- Meisterginger B
Speaker

| (The Grectest Singer)

THE TowER MFG.CORPORATION

98 BROOKLINE AVE
BOSTON MASS

% Tested and approved by Rapro BroapcasT ¥
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WD-11

WD-12
UV-199
UVv-200
UV-201-a

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

-

Genuine
Radiotlrons
Sold Here

Do you believe

/n Names!

Do you buy things by name because the name
tells the quality? Do you ask for a RADIOTRON,
instead of just a “vacuum tube”—demand the
standard by the name that marks it as genuine?

The most important part of a radio set is the tube,
and you can’t get the best out of any set without
putting the best tubes into it. There’s a Radio-
tron for every use, in every kind of set. Look
for the name—and the RCA mark—and be sure
it 1s genuine.

Radio Corporation of America
Sales Offices: Suite 37

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

Radl otron

REG.U.S. PAT. OFF

PRODUCED ONLY BY RCA

% Tested and approved by Rapio Broabcast %



N

v

B R

SUMMER-TIME RADIO

The super-autodyne described in this issue is made portable by use of the Lynch Lead which connects
the filaments to the automobile battery. The Crosley ““ Musicone " is connected by a long cord so that
the receiver may be left in the car and the speaker taken to any convenient spot nearby. It is grow-
ing more and more fashionable to make a portable set a part of motoring and camping equipment



JUN ¢ 425
© (18661063

RAD
BROADCAST

Vol. 7, No. 3 L5

RN

July, 1923

Will *“ Beam’ Stations Revolutionize
- Radio?

Senator Marconi’s Own Story of His Experiments with Short IV aves—Increased Effici-
ency and Greater Sending Speed Made Possible by Focussed High-Pocwer Short Wazes

By GUGLIELMO MARCONI

—A\HE art of radio communication might

well adopt as its motto, paralleling a

well-known Roman saying about

Africa, “Ex radio semper aliquid

novi,”” or, to put it in the vernacular, “Out

of radio we are always getting something
new.” ST -

For many years, all the important radio
communication enterprises of the world have
been engaged in building larger and more
powerful stations, employing many hundreds of
kilowatts in order to be able to send forth into

”

the ether more powerful and longer electric _

waves, which have, in some cases, reached a
length of about 15 miles.
more time been devoted to a systematic in-
vestigation of short waves, produced by a
power equal to only a fraction of that used in
all of the big stations in the world, the dis-
covery might have been made that a modest
100-foot wave, utilizing only some 15 Kkilo-
watts or 20 horse power, could successfuly
travel from England to Australia and South
America, even during daylight, and there re-
produce easily decipherable telegraphic sig-
nals.

But had a little.

But most experts, relying on theories which
had not been thoroughly tested or on insuffi-
cient experimental data, had made up their
minds as to what short electric waves could or
could not do. It was reserved for the years
1923 and 1924 to show conclusively that such
short waves could, and did, perform efficiently
and reliably: most of the things which the
experts had considered until then either im-
possible or impracticable.

| think I am justified in saying, as a result
of the-experiments which I have carried on for
a number of years and which culminated in
1923 and 1024, that a combination of short
electric waves with what is known as the Beam
System, is likely to bring about what amounts
to nothing less than a revolution in the meth-
ods of commercial long-distance radio com-
munication. '

SHORT WIRELESS WAVES ARE HISTORICAL

HE use of short electric waves 1s as old as
the discovery of the waves themselves.
Hertz made use of them in his first classical
experiments, and he proved that they obeyed
the same laws as the infinitely shorter light
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waves in regard to the speed of propagation,
reflection, refraction, and diffraction. Some
twenty-nine years ago in my own first experi-
ments, in Italy, and shortly afterward in Eng-
land, 1 used short waves in combination with
metallic reflectors and, curiously enough, |
was then able to transmit signals with them
over a distance of a mile and three quarters,
while with the elevated antenna and much
longer waves, 1. e., using the same system that
1s used to-day in all the hlgh -power stations of

and of course for broadcasting, where the very
soul of the process lies in the fact that the
waves are scattered all around to be picked up
by any one with a suitable receiving set.
But it has always seemed to me that, if possi-
ble, the right thing to do would be to concen-
trate the whole of the radiated energy into a
beam directed toward the locality with
which it is desired to communicate, just as the
beam of light waves from a searchlight is thrown
in one direction by means of reflectors.

the world, lcouldonly
manage to communi-
cate over a distance
of half a mile.

It is perhapsregret-
table that the subse-
quent rapid develop-
ment of thelong-wave
system, whichin three
or four years achieved
such spectacular re-
sults, drew away the
attention of most of
us not only from the
possibilities of the
short waves, but also
from the use of suit-
able reflectors to con-
centrate them into a
beam in a definite
direction, which 1is

possible- only- with. -
"I never’

short waves.
quite abandoned the
idea, however, of uti-
lizing the latter and,
in addition, I always
realized the import-
ance of evolving a
practical directive
system of radio com-
munication.

What Senator Marcon: Is
Doing,
N HIS last trip to the United States,

Senator Marconi presented a paper be-
fore the Institute of Radio Enpineers de-
scribing wvarious radio experiments beinp
conducted under his direction. That paper
was read June 30, 1922, and dealt to a large
extent with experiments with short radio
waves.

It should not be thought that short wave
radio transmission is new, simply because
experiment in this field has lately received
a good deal of attention from amateur and
commercial engineer alike. Senator Mar-
coni's earliest experiments with wireless
waves in 1895 and 1896 used waves not
more than a few inches long.; And now,
after radio stations have-been built to use
waves as long as 20,000 meters, the cycle of
radio investigation swings back to something
very similar to'that of the first radio experi-
ments. But in these experiments, the aim is
to do away with the fading and absorption of
sipnals, interference by natural electric
waves, and to make transmission directional.
In this article, Senator Marconi himself tells
of what heand his engineers have lately done

Such a result is
greatly to be desired
on many grounds,
such as the low cost
of installation and
economy of upkeep
entailed by the much
lower amount of en-
ergy required, the re-
duction of interfer-
ence with other
stations,and the com-
parative secrecy
which can be ob-
tained.

Economy of energy
is a matter which 1is
instantly translatable
into pounds, shillings,
and pence. If we con-
sider a high - power
station similar to the

. one recently built in

the Argentine for
communication with
Europe over a dis-
tance of about 6ooo
miles, every time the
operator depresses the
key and sends a signal
flashing through the
ether, some 8oo kilo-

1 believe it is gen-
erally admitted now

to revolutionize radio.—THe Eprror

watts (about 1100 h.
p.) is expended, al-

that electric waves

are far too valuable to be always allowed
to spread out in every direction when it is
desired to communicate with only one par-
ticular place. If a station in Great Britain
wishes to communicate with one in the United
States, for example, there seems to be no
good reason why, if it can be helped, what
it has to say should be heard in Siberia, and
Egypt, as well as in Nicaragua and India.
Naturally, non-directional stations, which
scatter their waves in every direction, are of
great utility for many naval and war purposes,

though in the case of
these long waves, only a small fraction of the
power is radiated from the antenna, which, in
this case, 1s supported by ten steel towers each
600 feet high. It is evident that if a signal
as easily readable can be sent with 30 or 40
kilowatts (about 50 h. p.) and by means of an
antenna supported by much lower and fewer
masts, there will be not only a greatly de-
creased cost of installation of the station, but
also a great reduction in the cost of maintain-
ing the station.
With regard to the question of interference
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with other stations, it should be remembered
that the number of available wavelengths is,

after all, far from being unlimited, and if -

Brazil wishes to let New York know the prices
of coffee and rubber on a certain wavelength,
it would seem useless and, in certain cases, per-
haps, undesirable, to broadcast the same in-
formation over Africa, Europe, the Pacific
Ocean and probably a large part of Asia.

BEAM RADIO TRANSMISSION IS MORE SECRET

AS REGARDS secrecy, the beam system
possesses a considerable advantage be-
cause only places situated within a certain
angle or sector of the beam are able

325

mitted ourselves to get into a rut by allowing
our attention to be monpolized almost exclu-
sively by long waves, and | decided to take up
the systematic study of short waves in com-
bination with arrangements for directing them
in any given direction. My first experiments
along these lines in Genoa and later in Livorno
in 1916, showed me that good directional work-
ing could always be obtained with properly
constructed reflectors, and with the apparatus
then available a range of six miles was at-
tained.

Further experiments, carried out by my
assistant, Mr. C. S. Franklin, between Carn-

to receive a signal sent out by this
method. This comparative secrecy
or privacy, which cannot be obtained
with any other system of radio com-
munication, might prove of the great-
est possible value in war time and,
moreover, as has already been said,
by reducing mutual interference, it
will increase the number of stations
that can be operated within a cer-
tain area.

During the early stages of the War,
|1 became convinced that we had per-

THE

important work has been done aboard his yacht.

© Kadel & Herbert

“ELETTRA”’

Senator Marconi’s floating radio laboratory and pleasure yacht.
Some of the experiments described in this article were

Much of this great investigator’s most

made on the Eleftra while she was in the Mediterranean, communicating with the station at Inchkeith, shown
in the cut on page 327. The insert shows Senator Marconi in his radio cabin
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arvon, In Wales, and Ireland, and subse-
quently between Hendon, near London, and
Birmingham, increased this range to nearly a

hundred miles and strong radio-telephonic

speech was received with the use of a power of
only 700 watts (less than 1 h. p.). One very
important experiment led to the knowledge
that, when suitable reflectors were used at

both ends, that is, one reflector to concentrate.

and project the waves in a beam and the other
to focus them at the receiving end on the re-

ceiving antenna, the received energy was some’

200 times greater than when no reflectors
were used.

The success of these experiments led me to
carry out a series of tests between a small
experimental transmitting station at Poldhu
in Cornwall, and a receiver installed on my
yacht, the Elettra, which would enable me to
vary the distance between the transmitting
and receiving ends at will. Until then, most
technicians were under the general impression
that the range of short waves during daytime
was variable and short, and that though their
night range was, as a rule, much greater, 1t
was far too unreliable to be of any use for
practical commercial work. In addition it
was thought that any considerable mass of
land, especially if it were of a mountainous
nature, would very materially reduce the
working range with them. My experiments,
which were carried out chiefly with waves of
about 100 meters in length, and with about
12 kilowatts (about 16 h. p.), served to dis-
prove a considerable portion of these beliefs
and theories.

I knew, of course, like everv other experi-
menter, that short waves, or at any rate
short waves of the length I was then using,
had much shorter ranges during daytime than
at night. This fact was first observed by me
in February, 1902, and my subsequent dis-
covery that waves of the order of several
thousand meters would, on the average,
work as well by day as by night, was one of
the main contributory causes to the develop-
ment of the use of long waves for long-distance
communication.

In the 1923 experiments with the Eleflra,
however, 1 found that the day ranges were
reliable and of a quite respectable magnitude,
that the night ranges were much greater
than any one, including myself, had expected,
and that intervening land and large portions
of continents, mountainous or othe'wise, did
not prove any serious obstacle to the propaga-
tion of short waves. 1 found also, which was

extremely interesting and important, that

Radio Broadcast

““day-range” is not an accurate term as the
strength of the signals received varies def-
initely  and regularly in proportion to the
mean altitude of the sun over the space be-
tween the two communicating stations. That
is to say, the “day-range” depends on the
particular time of day.

A TEST AT SEA WITH SHORT WAVES

E STARTED off from Falmouth, and

even when we reached Seville and were
anchored in the Gudalquivir River, a very un-
favorable position for reception, as the banks
of the river were high and covered with trees
and buildings, we found that the night signals
were almost as strong as they had been in Fal-
mouth Harbour, 12 miles from Poldhu, al-
though at Seville, the whole of Spain, consist-
ting of over 300 miles of high and mountainous
land intervened between the sending and re-
celving stations.

When we reached the Moroccan coast at
Casablanca, I 'gave instructions that the re-
flectors at Poldhu should be set up and we
then proceeded to the Island of Madeira, and
finally to St. Vincent, in the Cape Verde
Islands where, at a distance of 2230 nautical
miles, we continued to receive the night signals
with such strength that it was nearly always
possible.to do without an amplifier or to dis-
connect the antenna or put it out of tune. In
fact the signals were so extraordinarily strong
that we never experienced the slightest trouble
in consequence of static. The power then
being used at Poldhu was about 12 kilowatts,
and the reflector so concentrated the energy
in the direction of the Cape Verde Islands
that the strength of the signals was such that
it would have required 120 kilowatts at Poldhu
without the use of reflectors.

Because 1 was obliged to return to England
without going any farther, | gave instructions
to diminish this power gradually and found
that with only 1 kilowatt (about 1% h. p.), the
signals were still stronger than would have
been required to carry on commercial work
at night at that distance. It is interesting to
note that these night signals, received at
St. Vincent, even when Poldhu was using only
1 kilowatt, were much stronger than those
which could be received from the high-power
station at Carnarvon or the British Govern-
ment station at Leafield (using 200 to 300
kilowatts) or from any of the other European
or American high-power stations.

In view of these rather encouraging results,
further tests were made early in 1924 between
Poldhu, using some 17 kilowatts of power and
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© Underwood & Underwood and Marconi’s Wireless Telegraph Company
A REVOLVING BEAM TRANSMITTER AT INCHKEITH, ENGLAND

One of the experimental transmitters of directed radio energy used by Senator Marconi in his experiments
between his yacht Elettra and England is shown in the photograph below. The main rigging on the towers
is used as the reflector, while the transmitting antenna is very short and can be seen just above the two
blocks at the outside of the circle at the base of the mast. This reflector can be moved so as to ““mirror”
signals in any desired direction. The photograph above shows a model of the beam transmitter used by
Senator Marconi when he read a paper before the Institute of Radio Engineers at New York several years
ago, explaining his beam experiments. The transmitting antenna is the short vertical wire at the center

of the wire “mirror”’
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TRANSRADIO

The imposing towers of the new international station at Monte Grande, Argentina.
masts are the center of the largest international radio telegraph station ever erected in South America.

The power house and
The

towers are about 69o feet high. The smaller towers in the left foreground form an anchorage for the down-

leads from the antenna.

This station is for communication on long wavelengths and high power.

The

beam method of transmitting has not been applied to this station

waves of 92 meters and a special receiver in-
stalled on the White Star Liner Cedric. The
result showed that during the daytime signals
could be received up to 1400 nautical miles
and confirmation was obtained that their
intensity was dependent on the mean altitude
of the sun at all times.

Advantage was taken of these tests to ask
engineers of our associated companies in
Australia, Canada, and the United States to
attempt to listen to these transmissions from
Poldhu and, rather to my surprise, it was re-
ported to us from Australia, that they could
be heard distinctly every day in Sydney,
from 5 to 9 p. m. (Greenwich time) and again
from 6.30 to 8.30 a. m., and this with what
might be called an improvised receiver. 1f
we consider the position and the altitude of

the sun, the preference of short waves for

traveling over regions not illuminated by the
sun was made manifest, for it appeared quite
obvious, that during the morning period, the

waves traveled over 12,000 miles between
England and Australia in a westerly direction
across the Atlantic, America, and the Pacific,
while during the evening period they must
have traveled in an easterly direction across
Europe and Asia, over the shortest distance,
which is about 9380 nautical miles.

[ was, however, by no means satisfied, for
one of the essentials of a good telegraph sys-
tem, whether it be with or without wires, is
to be able to transmit the messages as soon
as they are handed in and, therefore, the
limitation of the period of working to practi-
cally the night hours constituted an un-
doubted disadvantage. That this was so,
admitted of no doubt, so far as | had gone.
For example, although the signals sent from
Poldhu were received with great strength
at New York, Rio, and Buenos. Aires when
darkness existed over the whole or the greater
part of the track followed by the waves, no
signals at all were received when the same






