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The trade mark GE
is the guarantee of
these quality tubes.
Zach tube is built to
most rigid shecifica-
tions.

i !
r Tubes for Every Requirement

Vacuum tubes are used for two distinct individual purpeses in a re-

. ceiving set—as DETECTORS and as AMPLIFIERS. The qualifica-

tions of a tube for these two uses are so different that for maximum
efficiency tubes of entirely different design must be used.

This point was one of the chief considerations of the research engi-
neers who designed Cunningham tubes in the great laboratories of the
General Electric Company. After years of research and experimental
work, the Cunningham C-300, a SUPER-SENSITIVE DETECTOR,
the Cununingham, C-301, a DISTORTIONLESS AMPLIFIER, and
the Cunningham C-301A, a LOW FILAMENT CURRENT AMPLI-
FIER, were developed. These three tubes, now nationally recognized
as standards. for all types of receiving sets, are responsible for the
highly perfected results obtainable in radio phone reception.

TYPE C-300

DETECTOR

TYPE C-301A
Super-Sensitive 14 Amp. Fil-Current
Amplifier and Detector

$500 $G50

Patent Notice — Cunningham _ tubes

others issued and :pending. Licensed for ama-

11-7-05, 1-15-07, 2-18-08 "and

teur, experimental and entertainment use in
radio cominunication. Any other use will be
an infringement.

Home Office:

248 First Street
San Francisco, Calif.
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Eastern Representative:

154 West Lake St.
Chicago, Illinois
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THE OF FAME

Will There Be A Niche For You?

O man knows what is in store for him. Men now famous in business
and scientific worlds were obscure only yesterday. Men today unknown
may leave their names in the HALL OF FAME. Great discoveries have
been born over night—marvelous scientific deeds sometimes were the re-
sults of decades of labor, other times the outcome of a scant week’s
research. Truly, no man can tell what the future holds for him. But it is
within the power of each and everyone of us to control our own destinies,
by self-training and diligent study to fit ourselves to render a lasting ser-
vice to the world—a service that will bring reward, perhaps in fame, per-
haps in riches. You control your own future.

Great Growth of Chemistry
What It Means to YOU

It is the growth of chemistry that has made the past century the most
wonderful period in man’s history. In a few years the chemist has changed
the industrial customs of the world. In a little more than one century he
has advanced civilization by ten centuries. Do you know you can learn
chemistry at home in your leisure hours? You cati—hundreds of others

are learning now!
Dr. T. O’Conor Sloane
Will Teach You Chemistry

in Your Own Home

The Chemical Institute of New
York, of which Dr. T. O’Conor
Sloane is Educational Director, was
founded to fill the need of ambi-
tious, far-sighted men who realize
and recognize the splendid future
chemistry offers them, but who
cannot spare the time nor the
money to attend college. Dr.
Sloane, a foremost authority on
chemistry, will teach you and will
give you any individual! help you
may require. He will personally go
over your papers, correct them,
point out your faults, and place you
on the path which bears foot-prints
of many who have trod it on to the
HALL OF FAME.

Easy Monthly

Payments

Experimental Equipment

Furnished to Every Student

We give to every student without additional charge
this chemical equipment, including forty-two pieces
of laboratory apparatus and supplies, and seventeen

different chemicals and reagents. These comprise
the apparatus and chemicals uzgd for the experimental
work of the course. The filted heavy wooden box
serves not only as a case for the outfit but also as a
useful laboratory accessory for performing ecountless
experiments. Full particulars about this special fea-
ture of our course are contained in our free book,
*Opportunities for Chemists.”

You don't have to have even the
small price of the course to start.
You can pay for it in small monthly
payments—so small that you won't
feel them. The cost of our course
is very low, and includes every-
thing, even the Experimental Equip-
ment—there are no extras to buy
with our course. Our plan of
monthly payments places a chemical
education within the reach of
everyone.

Chemical Institute of New York, Inc.

Home Extension Divisions 5

140-R Liberty Street, New York City

www americanradiohistorv com

Industries Need

Chemists—
Pay Them Good Salaries

Industrial plants of all kinds have
awakened to the need of skilled, trained
chemists, Good salaries are paid them.
There is no reason why you, too, cannot
join this small army of trained men who
are reaping material benefits from their
knowledge that guards and advances
civilization!

—and Special
30-Day Offer!

Besides furnishing the student with his Ex-
perimental Equipment, we are making an
additional special offer for a short while only.
You owe it to yourself to find out about it.
Write today for full information and free book,
“‘Opportunities for Chemists.” Send the coupon
right now while it is fresh in your mind. Or
just write your name and address on a postal and
mail it to us. But whatever you do, act today.
Signing the coupon may prove the most important
event in your life—mail it at once and let our
book give you the faects,

Act Now!

CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division
140-R Liberty St., New York City

Please send me at once without any obliga-
tion on my part, your free Book, "'Opportuni-
ties for Chemists,” and full particulars about
the Experimental Equipment given to every
student. Also tell me about your plan of pay-
ment and specizl 30-day offer.

" — — ———— ——

NANB, ¢y g50sb b s ety i terrrestessesasece
ADDRESS, civteevtsartssssntecstssrnssssessanae
CITY..... P R T R R T T T YR TR PR P

STATE. .ccisesrcstcsnssosos.osasscemas, Bl 829

b s mes oonT) et e ST MR WIS
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CJrequency Set

The hit of the radio world. Not until you have listened
- in on a Crosley Model X can you appreciate the wonders of
Crosley Model VIII radio. Every day letters are received from satisfied customers

A tC hi t. A three tub : . . . .
set that stands in o chass by isell. Priee,  telling of far distant stations clearly and distinctly heard.

without tubes, batteries or phones...$48.00

The Crosley Model X offers you by far the greatest
value on the radio market today. It is a four tube set, con-
sisting of one stage of tuned radio frequency, detector and
two stages of audio frequency amplification. It is very easy
to tune and eliminates static and local interference to a re-
Crosley Model VI markable degree. Because of its simplicity anyone may

An instrument that has taken the country

by storm. Tts efficiency, in comparison to QUICkly tune in the deSired broadcasting Station tO maXimum
its cost, cannot be equaled. Price, without
tubes, batteries or phones........... $28.00 volume.

CROSLEY PARTS ——— Listen in on a Crosley Model X and you will have no other.

We also manufacture a complete line of
parts each one of which is guaranteed to

f fectly, A th : 1nvi 1 -
B e o s et We invite correspondence from high grade dealers con

quency Amplifying Tuner, Sheltran Trans-

former, Cabinets, Vacuun Tube Socker, | CETRINE their handling these self-selling instruments.
Rheostat, Vacuum Tube Adapter, Knob
and Dial, Vario Coupler, Crystal Detector

Stand, etc. For Sale By Good Dealers Everywhere.

Write for Complete Catalog.

CROSLEY MANUFACTURING COMPANY

Better - Cost Less Radio
522 ALFRED STREET CINCINNATI, OHIO

www americanradiohistorv com
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“Regeneralive

There is no other one-tube set being manufactured today
that will give better results than produced by the Crosley
Model Vc Regenerative Radio Receiver. The proud
owner of one of these instruments can bring in any pow-
erful station in the United States. Stations more than
1000 miles away are being copied regularly on this set.
Equal in every respect to the guaranteed performance
of this instrument are its finish and appearance.

It is made in two models as follows:

Model Vd With overhanging lid,
panel engraved, w1thout
tubes, batteries or phones

Model Vc Wnth regular new style
Adam Brown Mahogany
cabinet, panel engraved.

Tuner 2 St
Detector Amplifier

Price $19 $17

Price $20 $18

Compare these prices with any set on the market.

The cabinets of both models are arranged so that the now
popular 175 volt tubes may be used if desired. The trade
name “Crosley” is used by permission of the Crosley
Manufacturing Company.

For Sale By Good Dealers Everywhere

CRQSL% i} C

Re)celver Set

The Model V¢, pictured above, is
olly ome of many regenerative re-
ceivers made by The Precision
Equipment Co., which have proven
so tremendously popular.

We also offer a complete line of
parts.

Wide-awake dealers will find it
to their advantage to get in touch
with us concerning the handling of
this popular line.

THE PRECISION EQUIPMENT CO.
“Powel Crosley Jr. President

522 GILBERT AVENUE

CINCINNATI, OHIO

www americanradiohistorv com
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Complete Set consisting of Coupled Circuit Tuner, Detector Unit and 2-stage
Amplifier. Other sets shown in circular.

TWATER KENT Receiving Sets
and Parts are built with the most
particular care. From the moulding
of the condensite forms and winding
of the various coils, through the
assembling and finishing of the units
to the final mounting and wiring, every
step is subjected to the most rigid in-
spection. It must be “just so.” This
is the reason why AtwaTer KenT
radio equipment has that “different”
look that makes it instantly noticeable
in any surrounding.

Atwater Kent products sell on appearance.

—

—
- - ¢ .. — 2
Standard Tube Detector & Detector 1-stage Amplifier
Unit = 1%-Volt Tube Detector Unit 1-stage Amplifier A similarunit is furnished
) = - in a 2-stage Amplifier

Radio Department 4943 STENTON AVE. Correspondence Solicited

i \ATWATER KENT, MANUFACTURING CompraNy, PriLaDeLPHIA, U. S. A,

www americanradiohistorv com
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Complete Set consisting of Type 11 Tuner, one stage of Radio Frequency Amplification,
and Detector 2-stage Audio Frequency Amplifier.

UT appearance is not the only

feature that is watched. Even
though the factory is pushed to its
utmost capacity by the extraordinary
demand for AtwaTter KenT sets and
parts, every unit is carefully tested to
make certain that its performance is
right. By this means, the radio fan
is sure of getting a part or set that is
not only strikingly handsome in ap-
pearance, but works perfectly, and
gives the utmost satisfaction.

They stay sold on quality of performance.

Detector 2-stage Amplifier Table Potentiometer Panel Potentiometer 1V,-Volt Tube Socket

ATwATER KENT MANUFACTURING CompaNy, Pamaperpaia, U. S. A,
Radio Department 4943 STENTON AVE. Correspondence Solicited

www americanradiohistorv com
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Insulation Nickel Contact Points Spacers for

is Formica  Silver are 99% Pure Use on Panels
Contact Coin Silver of Varying
Springs Thickmesses

Stagpered Terminals Electric Brass
for ease in Soldering Frame, Triple Nickel
R Plated and Hand Buffed

Over one million Frost Jacks in use

HERE can be but one reason for the almost universal adoption of
Frost-Radio Jacks by the discriminating builders of receiving sets
all over the United States.

That reason is Highest Quality.
Last year more than one million Frost Jacks were purchased for use by
manufacturers and amateurs.

Study the illustration in the oval. It makes clear the seven big features
of Frost Jacks.

Your dealer will tell you that Frost Jacks are the most compact jacks

made, as well as the highest in quality. See him today about Frost Jacks
for your set.

www americanradiohistorv com
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A new Frost Radio Jac-Box will complete
your present receiving set

Every owner of a radio receiving set will see at a glance the tremendous
advantage of the NEW Frost Jac-Box. It quadruples the jack capacity
of any receiving set. Enables four pairs of fones to be used at one time,
or three pairs and a loud speaker. Loud speaker may be tuned in with-
out disconnecting fones.

Thousands of these handy Jac-Boxes have been sold since we introduced
it a month ago. Handsomely made of polished oak, with formica panels
and hand buffed nickel plated metal parts. Sold separately, or with cord,
or complete with cord and plug. Price: $2.25 to $3.00. Order a Frost
Jac-Box from your dealer today.

www americanradiohistorv com
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Licensed under Armstrong U. S. Patent .
No. 1,113,149 manufactured by Oard Radio Laboratories,
Stocktom, Califorwia, Atlantic-Pacific Radio Supplies Co., Sole Agents.,

You are losing a vast amount of radio enjoyment every day you
are without T'ype AR-10 Long Distance Regenerative Receiver
and Two-stage Amplifier. It brings in distant programs, too.
The reception of music and speech a thousand miles and beyond
is considered not at all extraordinary by owners of this marvel-
ous set,

It is simple, beautiful, sturdy, and efficient—a complete set of
the most practical type with the latest accepted improvements,
And so compact—with WD11 (“Peanut”) tubes there is room
for both A and B batteries inside the cabinet, and only two ex-
ternal outlets are required, one for ground, and one for antenna.
But standard tubes can be used if preferred. Individual rheo-
stats provided for each tube. Polished Bakelite panels and dials.
Genuine quarter-sawed oak cabinet. Wave length range 175 to
650 meters.

The low price only possible because of quantity production and
organized facilities of manufacturer, who is one of the oldest
in radio.

Don’t delay. For several months the demand for AR-10s will

probably exceed the number that can be produced. Mail the
coupon NOW !

Atlantic-Pacific

‘Radio Supplies Company

648 Mission St., San Francisco, Cal.

MANUFACTURERS' REPRESENTATIVES

Cutler-Hammer Mfg. Co.... ... Rheostats & Potentiometers
Alden-Napier Co. ........... ... ... . ... Sockets & Dials
Carter Radio Co.............. . Telephone Plugs & Jacks
Dayton Fan & Motor Co.... .Variometers & Variocouplers
A-P Quality Line......... Transformers, Condensers, etc,
Oard Radio Laboratories. .. . ... .. Oard Phantom Receptor

JOBBERS awd DEALERS invited 10 stock these

limes,

Radio News for May, 1923

T i

! MAIL THIS COUPON

regenerative
receiver with

Construction and performance
FULLY GUARANTEED

Atlantic-Pacific Radio Supplies Co.
648 Mission Street, San Francisco, Cal.

|
Gentlemen:—Without cost or obligation, I
please mail me folder giving full informa. I
tion on your Type AR-10 Riegenerative
Receiver and Two-stage Amplifier. I

NAME . ..

NAME

CITY e ns roioddisscs T 50 STATE...........
Lﬂmnn=mm===“—J
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‘The Radio Experimenter

r l \HERE are two classes of radio amateurs, generally
speaking ; the amateur who has his sending and re-
ceiving outfit, which he uses for routine work, such
as transmitting messages, etc., and the amateur who

is continually in search for better Radio. The Radio Ex-
perimenter may not be an amateur at all, and may not even
as yet have reached the “dyed-in-the-wool” stage. He usu-
ally starts in with a crystal set, and after he has mastered
its intricacies, he begins soaring to the higher radio levelsr
A surprising number of the new crop of radio experiment-
ers seem to stick, right now, to their crystal outfits, and some
remarkable results are reported. Many amateurs who have
constructed high-grade crystal sets, and who have done
away with the usual dead-end losscs, having substituted
basket weave or spider web coils for tuning coils, report
remarkable results from such sets. Ranges of from 100 to
500 miles, as a regular performance, are not unusual. This
is surptising because the average crystal set probably does
not havé a range greater than about 25 miles when re-
cciving broadcast programs. The modern radio experi-
menter, however, seems to be able to do much better, for by
doing away with the usual losses he is able to concentrate
all the incoming energy in such a manner as to conserve
it and bring in the sounds where in other sets they would
be lost. . -

When we stop to consider that the crystal is one of the
best rectifiers that we have today, and that there is no dis-
tortion whatsoever in the received sounds, there is no won-
der that the crystal still holds a great fascination for the
radio experimenter. Indeed, as time goes on, crystal recep-
tion seems to be becoming more popular than ever.

That the crystal is coming back may best be proven by
the fact that one of our largest radio manufacturers is now
equipping his Reflex Circuit sets with a crystal detector,
because he has found that the addition of the latter makes
for quality that cannot be had with the vacuum tube alone.

While we are talking ‘about the Reflex Circuit, it might
be well to point out that a tremendous amount of work re-
mains to be done by radio experimenters along these lines.
One thing is certain; a single vacuum tube and a crystal
detector form an ideal team, as far as good reception is con-
cerned. We urge all experimenters to work along these
lines, particularly now that we have the dry-cell tube. The
Reflex Circuit will rapidly come to the front, because by its
means we shall have an ideal portable set. With a single
tube and one crystal detector it is possible, even on a 2-foot
loop, to bring in local stations on a loud speaker, a thing
that was not possible a few months ago. The price of the
parts for the Reflex is quite low, and unless something bet-
ter comes along, the Reflex may yet prove to be to the Radio
industry what the Ford car is to the auto trade.

While, of course, we have the Armstrong Regenerative
Circuits, radio experimenters have found them’ difficult*to
operate as yet, and even today it takes an expert to aper-
ate such sets. This is not the case with the Reflex Cir-
cuits, which may be attempted by anyone with a fair knowl-
edge of Radio. ' :

Then, we have the Reimartz Circuit, which is also very
popular at the present time, and which, too, has the great
advantage of not having too many fussy adjustments. The
Reinartz Circuit uses a special form.of spider web coil,
which has been found to be most- efficient.

As a matter of fact, the popularity of the various spider
web coils is not due to the fact that their price is low and
that they do not take up much room, but because of their
very high efficiency.

We make the prediction that such spider web or basket-
weave coils will be used by radio experimenters almost ex-
clusively before many months have passed.

But when it comes to long-distance reception, we must
turn to radio frequency amplification. There still seems to
be much confusion as to what radio frequency really is,
and what it means. If the radio amateur and experimenter
will think of radio frequencv as distance, and audio fre-
quency as sound volume, he will no longer be puzzled. Two
and three stages of radio frequency amplification are com-
ing more and more to the front, when long distance recep-
tion is desired.

As a rule, radio frequency reception is preferred to re-
generation, because the adjustments are not so difficult and
there is not so much distortion, although, perhaps, it costs
more to build a radio frequency amplifie: than a regenera-
tive set. o

Much original reséarch work has yet to be done with
radio frequency systems employing a crystal somewhere in
the hook-up. Very little has been accomplished along these
lines, although the possibilities seem alluring.

Finally, the radio experimenter should bend all his energy
towards perfecting his set in.such a manner that an aerial
is no longer required. Except for sending purposes, and
particularly in cities, the days of the aerial have been num-
bered. There is no doubt that within the next five years the
unsightly aerial will have disappeared entirely. With mod-
ern radio it is no longer necessary, and the sooner all re-
ceiving aerials come down, the better. Even for sending
purposes the loop is sure to come into use more and more,
and it will be found shortly that if you have a large indoor
loop, and providing you are not located within a steel build-
ing. the amateur will be in a position to transmit better than
he can with his outdoor aerial now. T

H. GERNSBACK.
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The Ears of the Fleet

By CHARLES F. CARTY

HIS is a phrase often
used to indicate - the
work of the torpedo-
boat destroyer. The de-
stroyer is to the fleet

of battleships as the Cavalry

is to the main body of troops
of the army. The commander-" §
in-chief of a battle fleet must
rely to a great extent for his
information upon the trim lit-
tle steel destroyer, and for
this reason the destroyer is
outfitted with all that science
can suggest to make her an
efficient scout. Sensitive radio
apparatus, the gyro-compass,
powerful searchlights, high-
powered steam turbines that
drive the slim, stream-line
craft through the water at
the speed of an express train,
and many other inventions of
science have earned for the

American destroyer the title “Greyhound

of the Ocean.” As a very important part

of the work of the destroyer depends
to a great extent .upon relidble commu-
nication, the radio apparatus is of the
kind which insures the highest efficiency.

The main transmitter is the Navy

Standard, 5-k.w., a transmitter that can

easily vie in power with the average

shore station, and often carries on reli-
able communication for distances in
excess of 2,000 miles. Two audion re-
ceivers are supplied, one with a range
of 50,000 to 60,000 meters, the other
covering anything up to 25,000 meters,
but working best on the longer waves.
A two-stage audio-frequency amplifier
may be used with either receiver by
throwing a switch. Filament current is
supplied by either of two Edisod bat-
teries. While one battery is in use, the
other may be charged and in this way

uninterrupted watch may be kept. A

wireless telephone for use over short dis-

tances up to 25 miles is an important
adjunct. This radiophone is a complete

unit containing its own receiver and a

power amplifier generally conne