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Cut shows actual size of tube

\ 3 inches high _ %

Designed by the engineers of the General Electric Company’s gréat research. laboratories, this new dry battery
tube, type C-299, is by far the most economical vacuum tube ever placed on the market for amateur, experimental
and entertainment use.

It has been designed for use as a Detector and Amplifier of both radio and audio-frequency currents. The
filament is lighted from three 114 volt dry batteries in series, and the filament current is only .06 of an Amp.
This is less than one fourth of the current of any previous type of dry battery tube. This feature makes it possible
to use four of these tubes in parallel, with only one set of three dry batteries.

The C-299 has practically the same operating characteristics as the previous Cunningham Amplifier, type
C-301. Due to the low distributive capacity of the elements it is an excellent radio-frequency amplifier. When
used as an audio-frequency amplifier the output from two steps is sufficient for the operation of a small loud
speaker.

Bulletin No. 2-N describes this new tube in full and gives the necessary data regarding rheostats, battery
voltages, transformers, etc. A free copy will be sent to you by return mail, upon receipt of your request at either
of the addresses given below. Complete instruction sheet for its care and operation is packed with each of these
New Cunningham Dry Battery Tubes, type C-299.

154 W Lake Street

Chicago, Illinois

248 First Street
San Francisco, Calif.

www americanradiohistorv com
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Radio Operator
Earn Big Money
ee the World
jthout Expense

An Operator
on One of Our
Ocean Liners

Learn at home to fill a
REAL position in the
world’s fastest growing
industry! Thousands of
big pay jobs waiting for

How often vou've dreamed of travel—
of being able to talk from experience of
the gayness of Paris, the splendor of a
Mediterranean sunset, the quaintness of
a Chilean village, the poverty of Oriental
settlements, the antiquity of Egyptian
landmarks—these and a thousand other
interesting scenes you've read about or
seen in movies.

Now yvou can see the world—not as a
hurried tourist who sees little and feels
nothing, but with comfort and quietness,
and earning splendid money all the while.
You can be equally at home on a London
tram or in a Venetian gondola; you can
be as familiar with the native character-
istics of the Chinese coolie as the Spanish
peasant ; vou can in truth be a real citizen
of the world, enjoying experiences rarely
granted to men.

A Splendid Education
The Life of an Officer

You will find that travel affords a
splendid education. In your travels
about the world you will learn much.
You will meet the world’s greatest var-
iety of peoples. On board ship you will
come into contact with the wealthy
traveling public and the prosperous, ac-
tive business class. In port you will be
free to roam around and to explore all
the interesting points both in the seaport
towns and the surrounding country.

You travel in real style. On board
ship vou enjoy all the privileges of an
officer. Your work is most fascinating.
Messages to all corners of the world
pass through your fingers. You occupy
a position of great responsibility, a posi-
tion which gives you a fine chance to
make valuable connections in case you
ever want to give up the sea and settle
down.

Radio operators are in big demand on
land as well as sea. In case you want to
give up the sea, you have a wonderful
opportunity of stepping into a splendid
land position—operator at a land station
or any one of hundreds of the more im-
portant big paying positions in radio. The
splendid training you receive in qualify-

| Mail this
Coupon
to Radio
Headquarters
Today

www.americanradiohistorv.com

trained men.

ing as an operator will bring big money
to you no matter where you decide to
settle.

Send for New Booklet

Learn more about this world’s fastest
crowing industry. Send for new illus-
trated bocklet “Your Opportunity in
Radio” which describes in detail the
olorious opportunities in this field. Radio
calls you from land and sea, and offers
yvou more money than you could possibly
earn in other fields.

Write now for this interesting booklet
which tells vou how you can become an
operator or qualify for any other of thz
better positions in radio. It will be sent
to you without cost. Mail coupon for

it NOW.

National Radio Institute

Dept. 13-GA WASHINGTON, D. C.

o P R, [ [P RS A [y (IS (P Sy [ (] PR v ]

NATIONAL RADIO INSTITUTE
Radio Headquarters
Dept. 13-GA, Washington, D. C.

Please send me vour catalog “Your Opportunity
in Radio” describing your Home Study Course
which will qualify me to become a Radio-trician.

T T R
AAALESS « v e e e

(0112 S State .........
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The ability to select your entertainment from
the various programs that are being broad-
cast, and the clarity with which long distance
stations can be heard depend entirely on the
quality of the receiving set.

The Symphony is an unusually good
receiver. By turning a single knob under
proper conditions, it is possible to tune in
stations, one by one, to the total exclusion
of all others.

This improved circuit, in the vernacular of
the technical expert, is an improvement over
the single circuit by means of a variometer,
and affords unusually selective reception.

So efficient is the Symphony that its
volume, at any stage, surpasses many sets,

JONES RA'DI

Symphony

ﬂ' = 9
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and is equal to many other receivers using
additional stages of amplification.

Every piece of apparatus that goes into the
Symphony is the best that can be produced,
and each unit is correctly mounted in proper
relation to each other part, factors that play
an important part in your satisfaction of radio.

The placing of a Symphony in your home
is a permanent investment that will win your
instant approval, and occupya prominent
place among your most cherished possessions.

The Symphony Receivers are made in two
types—detector, and two or three stages of
audio frequency amplification.

If your dealer cannot furnish information
on the Symphony, wire, or write for illustrated
catalog, giving us his name.

) coMpany

Lytton Building, Chicago
The Symphony is manufactured under the U. S. Patent No. 1113149, Armstrong Regenerative Circuit

All parts used in the Symphony are built and guaranteed by the Kellogg Switchboard & Supply Company,

manufacturers for twenty-fve years of complete telephone equipment

www.americanradiohistorv.com
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Summer Radio

LIS year, no doubt, will see many more radio stations

in operation, by far, than any previous year in the his-

tory of Radio. There was a time when summer radio

was tabooed because in certain sections of the country,
particularly in the South, it was practically impossible to op-
crate a set during the summer months.

This, however, is not the case today, as atmospheric con-
diticns, which of course remain the same year in and year
out, are not at all as destructive to radio as they were years
ago, due, naturally, to the advance of the art, in a great
measure, and also due, in part, to our aerials, which are not
as large as they used to be in former years.

The old-time amateurs had aerials from 100" to 200" long
and more, using anvwhere from two to eight wires. This
naturally gave rise to a much greater amount of static recep-
tion than is the case with the small 75" or 100" single wire
antenna which is the vogue now, all over the country.

For all practical purposes, you might set up the axiom
that “the smaller the amount of wire exposed to the atmos-
phere, the less the static will bother the reception.”  This
can be readily proven by using a small loop. The writer has
frequently been able to use a moderate-sized loop, about
4' square, on a 5-bulb outfit, while a thunderstorm was rag-
ing overhead. Nevertheless the music and talk from a
broadcasting station 15 miles distant came in surprisingly
well, although the loop was placed inside of a steel building.
1t is true that every once in a while during a terrific thun-
derstorm there would be a crackling, clattering noise, but
this was not as frequent as one might suppose.

The static interference immediately before and immedi-
ately after the height of the storm was not sufficient to ham-
per broadcast reception in the least. and the concert, with a
lecture following, was enjoved the same as usual, despite the
storm.

Now such conditions are, of course, unusual, hecause
even in the middle of summer there is not a thunder-storm
cvery: hour of the day or, for that matter. every cvening.
[furthermore, it is not always possible for every one to put
up a loop. For instance, the crystal set user in the summer-
time experiences some little difficulty in reception. although.
with a single acrial 75" long, he is hardly able to tell the dif-
ference in reception in the spring from that in the summer.
In other words. on the hottest and most sultry day. his re-
ception is only from 10 to 15 per cent less satisfactory than

on the coldest winter day. Then, too, the crystal set user
can not take recourse to the loop unless he is within a mile
or two of the broadcasting station.

The vacuum tube set user who has a good set, as a rule
can do better with a loop than with an acrial. Not only is
the loop more directive in that unwanted siations can be
eliminated. but the use of the loop also eliminates static
greatly, as already mentioned.

We have often been asked, “Is it safe to use the loop in
the room during a thunder-storm?” The answer is “YES!”
A small loop is no ditferent than any small detached mass
of metal in the room. For instance, it is just as safe to
touch a metal window screen. play the piano, or carry an
iron pail. If vouare in a small wooden building. or wooden
house, and lightning strikes, all three will be about equally
safe, or not safe, as you wish. The human body is an ex-
cellent conductor itself and if lightning should strike the
room, there are just as many chances that it will strike you
if you use a loop. play the piano, or carry an iron pail, as
there would be if vou were not doing any of these things.

Usually if there is an electric fixture, a water pipe, or
radiator in the room, the chances are that lightning will
strike these rather than strik¢ vou. In other words, oper-
ating a loop while lightning is playing around, might be
called just as safe as not operating it at all. On the other
hand it is preferable not to use an outdoor acrial during
a thunder-storm, but ground it, as it will probably be
impossible to keep the phones on the cars anyhow.

An acrial equipped with a good lightning arrester does
not present any danger. Quite the contrary, it becomes
then the very best lightning protector imaginable.

A new use for summertime radio is found in weather
prediction. Professor Rothé, of the Faculty of Sciences at
Nancw, France. has made elaborate experiments in the study
of weather prediction. Charges due to storm clouds give
distinctly loud metallic sounds in the receivers, casily recog-
nizable, and varying in intensity according to the violence,
duration and distance of electric storms. The reader can
himself make these experiments, and by keeping track of
the different noises as he hears them in the summer, and
comparing such charted data with resultant storms. he will
soon be able to tell the weather and storms for a consider-
able period ahead of time. This branch of Radio has as vet
not heen closely studied : however, it should form the basis
of an entirely new science. H. GErNSBACK.

Some of the Articles that Will Appear in the August [ssue

An Interesting Article on “Fading.”
Pickard.

Detection. By Louis Frank. An explanation of the de-
tector’s operations.

A Capacity Coupled Receiver for Short Waves. By Paul
G. Watson.

By Dr. G. 'W.

Elimination of Re-Radiation Interference.
Clemons.
Radio Frequency Receiver Design. By Kenneth Harkness.

By D. R.

Also several others on subjects in which you are greatly
Interested.

9 o
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Health by Radio

By S. R. WINTERS

AM a liceused

P S g A - o 20T

i

£6
I embalmer and
1 am in a posi-
tion to sce ths
value of yvour ad-
vice, as our work
takes us into many
a home where, had
such advice as you
give been observed,
our visit would
have been delayed
to some future

P s 4 Al - v il ol

time. I listened to
your lecture on
burns  and  their

treatment and the
next day was able to
pass it on to a man
with a burned hand
aud only this morn-
ing he called my at-
tention to how
rapidly it healed
and how little
trouble he had with
it.”

‘“We had the mis-
fortune of having
diphtheria in our
family recently.
We got a good
doctor, followed
vour instructions,
and helped to pre-
vent the spread of ’
that disease.” =

“The health broadcasts are very
instructive, and especially instruc-
tive and interesting was the one on
smallpox, as it came while our
town was passing through an epi
demic of smalipox. There was
much controversy on enforced vaccination”

“In my opinion there is no better means of
broadcasting information for the benefit of
the public. Have just completed a station
for our local public health doctor. He in-
tends to use this receiving station especially
to receive the public health lectures

“Such a work is of inestimable value in
bringing home to your audience that diseases
should always be treated by a reputable
doctor and not by widely advertised quacks
and patent medicines.”

SERVICE IS WORLDWIDE

These testimonials, originating in such
widely separated states as Florida, Connecti-
cut, Ohio, and Maryland, were extracted
from letters received by Surgeon General
Hugh S. Cumming of the Bureau of Public
Health Service, United States Treasury De-
partment, subscribing to the value of “The
Pioneer Health Information by Radio Serv-
ice of the World” Excerpts from this
volume of correspondence embrace 49 tvpe-
written pages, representing expressions from
Florida to California, and from Cuba to
Canada. Or, putting it differently, “Uncle
Sam's Health by Radio,” blankets the east-
ern half of North America. From a point
300 miles out to sca (a vessel having heard
a Public Health Service lecture when at that
distance from shore) on the Atlantic sea-
board, the Gulf of Mexico, the northern
coasts of South America, the west coast
from Puget Sound to San Francisco and
several hundred miles westward on the
Pacific Ocean—these are the almost bound-
less limitations under which the radio tele-
phone operates when dispensing information
in the interest of human welfare.

These artificial boundaries, however, have
already been broken over and, in a sense,
the broadcasting service of this Government
agency is of world-wide scope. When

The use of Pub-
"EE lic Health Informa-
3 tion by Radio Serv-
ice by foreign
countries, however,
is an incidental out-
growth to the pur-
pose of the ex-
istence of this
medium of trans-
mission, namely, the
widespread and ef-
fective dissemina-
tion of health in-
formation through-
out the United
States. More thor-
oughly to accom-
plish this end, plans
are afoot looking
toward an expan-
sion of the service.
In addition to the
one Federal Gov-
ernment and 18 pri-
vately-owned wire-
less  broadcasting
stations that are al-
ready transmitting
lectures on how to
keep fit physically,
| the coOperation of
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Above Are Mr. Louis Jay Heath, Assistant Di-
rector of Educational Work and His Assistant
Who Prepare the Lectures To Be Broadcast.
Below: Surgeon-General Hugh 8. Cumming Is
Been Broadcasting Through Station NAA.

Uncle Sam dispenses “Health by Radio”"—
if this #igure of spcech is permissible—the
copies of the radio-telephone broadcasts are
translated for circulation through foreign-
language newspapers at home and abroad.
Arrangements cffected between the Foreign
Language Information Service of New York
City and the Public Health Service have
made possible the translation of these health
lectures into 16 foreign languages, available
for publication by 2,000 newspapers, having
a combined circulation of 20.000,000 readers.
For a period of three months, 153 articles
have been released to the foreign-language
press in Ameriza, this material comprising
83,695 written words. During a correspond-
ing period of time, 46 articles were released
for publication in the European press, these
compositions  constituting 27,404  words.
Press clippings received by the Public
Health Service show that 1,154 items, con-
sisting of 592,775 words, have been printed
by the foreign-language press.
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| expansion ) ! etit
| of health information over the entire United

5

approximately 40
other commercial
wircless broadcast-
ing stations is un-
der consideration,
About 20 stations have already re-
quested this service, and it is antici-
: pated that the enlarged plans will

e have included the cooperation of
} 50 broadcasting stations, all told,
whose efforts will be enlisted in
spreading the gospel of health. Such an
contemplates the “blanketing”

| States, from southern Canada to northern

Mexico.

The subject matter of the lectures deliv-
ered by radio is furnished by experts of
the Public Health Service and by other
well-known medical writers. In order to
adapt it to the radio service it must generally
be subdivided and rewritten, and this 1is
done by Mr. Louis Jay Heath, Assistant
Director of Educational Work, and repre-
sentative of the Treasury Department on the
Inter-Departmental Advisory Committee on
Government Radio, after which it is resub-
mitted, usually to the specialist who origi-
nally furnished the material, but always to
Dr. B. J. Lloyd, chief of the division under
which the radio service operates, who care-
fully checks the information for accuracy
and questionable matter. After this revision,
it is again read by the Executive Officer of
the Bureau and finally by the Surgeon Gen-
cral himself before it is allowed to be re-
leased.

Although wireless apparatus is i1 evidence
in this room, it merely consists of a radio-
telephone receiving set. A conventional tele-
phone is available for relaying the lectures
to Radio, Virginia, NAA, this remote-con-
trol system being in operation on Monday
and Tuesday evenings from 8:05 to 8:20
o’clock, the fifteen-minute periods allotted
to “Health Education by Radio.” The tri-
angle of towering antennae at Arlington
is plainly visible from a window of this room,
although four or five miles intervene. From
the large aerials held aloft by the threc
massive towers, these lectures are hurled into
space and picked up by - distant listeners.
While “Public Health Information by Radio
Service,” as an organized effort. datss from

(Continued on page 80)
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WEAF’S New Broadcasting Studios

By

N Monday, April 30, was placed in

operation a most modern hroadcast-

ing studio, designed by the engi-

neers of the American Telephone

and Telegraph Company. It em-
bodies all the lessons learned by six months
of broadcasting from the Walker strest
studios of WEATF. Although these studios
embodied all the latest practice of a year
and a half ago, great improvements were
made in acoustic qualities in the new studios
which are located at 195 Broadway. [Irom
this ‘point all broadcasting through WEAF,
which is located at 463 West strcet, New
York City, will be controlled.

Minute attention to detail is responsible
for much of the improved acoustic qualities
of the new studios. For instance, the floors
are laid in pitch and mechanically insulated
from the walls. In this way, none of the
vibration transmitted to the floor, bhecause
the musical instruments are in contact with
it, is passed to the walls and to the ceiling
of the studio.

No studio can be idcal for every purpose
unless the deadening is adjustable to suit
the special means of the particular program
being transmitted. WEAF’s new studios
have adjustable deadening curtains which can
be easily changed between numbers of the
program. A single speaker hefore the mi-
crophone requires but little deadening. If
too much deadening is used the effect is
apparent to the critical listener. A band, on
the other hand, requires considerable dead-
ening in order to avoid reverberation effects.
All this can be taken care of by the studio
director without delaying the program.

X
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The Large Studio of Station WEAF in New York. Equipped with the Most Modern Refinements.

A Smaller Studio Used at the Same Time Prevents Any Delay Between the Numbers of a Program,
as Either of Them May Be Switched On.

To give an inviting and homelike appear-
ance, the studio and reception rooms are
comfortably yet simply furnished in Old
English of the Georgian period. H. F.
Huber and Company planned the decorations
and furnishings. Particular attention was
given by these specialists to acoustic effects

which might create reverberation detri-
mental to the purity of broadeasting. Com-
bining comfort and utility without sacrifice
of acoustic propertics required careful study
of the problem.

(Continued on paye 92)

New Alphabet for Radio and Land Lines
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Sample of Tape Printed on the New Recorder. Note That Dots and Dashes Are of the Same Length But Vary in Height.

UE to the rapid expansion of the
use of radio telephony and tele-
graphy, the problem of interfer-
anice, both natural and artificial,
is becoming each day more and
more pressing for solution. The conser-
vation of the ether lanes is suddenly ris-
ing to international importance. In addi-
tion, the daily growing uses of radio for
the solution of auxiliary problems such
as range finding, navigation, beacons, etc,,

NOH

further serve to complicate the problem,
and furthermore, it 1s believed that we
are on the threshold of another develop-
ment, viz., photo-broadcasting, which will
require and demand additional cther chan-
nels to serve the public of the ncar future.
Tt may be said. therefore, that the fun-
damental problem for the radio cngineer
is to devise methods to utilize these lim-
ited channels to the greatest extent pos-
sible, and to bend his efforts to the ex-

i;- -; :- /5 -; :a THE -:f Ek THE .fl;
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FIGURE 2,

Different Methods of Using Signal Corps Alphabet.
Dashes Are Medium and the Spaces Are Largest, While in B the Spaces Are Smallest,

Medium and the Dashes Largest.

Tn A the Dots Are Smallest in Amplitude, the
the Dots
In C the Dashes Are Smallest, the Spaces Medium and_the Dots
Largest. There Are Three Other Possible Permutations of Amplitude Not Shown Here.

www.americanradiohistorv.com

tension of their limits, both high and low.

In the case of artificial disturbances
the chief offender, from an engineering
standpoint, is the radio telegraph practice
as it is universally conducted at present.
Radio tclephony and music of all classes
have a form of modulation which is scien-
tifically more sound than that of tele-
graphy. It is impossible at present to
tune out the high-power radio telegraph
stations, especially when a receiving sta-
tion is in clese proximity, Such stations,
28 at present operated, produce a veri-
table eruption in the cther, creating disturb-
ances over a wide range of frequencies.
and these serve to interfere with any
form of radio receiver yet devised. Whc
has not experienced this in the operation
of his radio receiving sct? Radio tele-
graphic transmission, thercfore, demands
new consideration and new study fron:
a scientific standpoint.

About eighty years ago Morse invented
the telegraph alphabet of dots and dash-
es, and the modification of it, known as
the International Morse, is now the uni-
versal method of international radio teleg-
raphy. This method s believed to b=
fundamentaily unscientific, and the time
has come to thoroughly consider a radi-
cal revision of the method of sending
telegraphic messages. I do not here refer
to an actual change at present in the
Morse alphabet as regards the combina-
tions of dots, dashes and spaces assigned

(Continued on page 89) '



www.americanradiohistory.com

12

Radio News for July, 1923

The Radio Stathmometer o

THIS RADIO CONTROL APPARATUS 'CAUSES THE CRAFT EQUIPPED WITH IT TO RUSH TOWARD THE
SOURCE OF INTERFERENCE, AND IN THE CASE OF A RADIO CONTROLLED TORPEDO TO DESTROY IT.

1T IS ONE OF THE INVENTIONS OF

JOAN HAYS HAMMOND, Jr.

| et

Left: John
Hays Ham-
mond. Jr.’s
Yacht, the
“Natalia,”
Which Is
Equipped
with a
Radio Con-
trol System
of the Type
Described
In This

Symbolic
Representa-
tion of the
*‘Radio
Stath-
mometer’

OR a number of years John Hays

Hammond, Jr., spent most of his time

in the development of this most inter-
esting subject, radio control, and has done
much in bringing it to its present point.
His patents on Radio Control systems and
apparatus number more than 200 and cover
practically every phase of the field as it is
known today. Of more than usual interest
is Mr. Hammond's Radio Stathmometer,
which means mechanism that balances it-
self under the stimulation of radiant energy,
whether this energy be light, heat or wireless
waves. Most of the work on this machine
was completed at least six or seven years ago,
but this is the first information that has
been given out regarding its purpose and
means of operation. The okbject of the in-
vention is to fulfill two purposes: To apply
to 1adio controlled torpedoes, so that if in-
tereference at all from the enemy were at-
tempted, it would cause the torpedo to turn
around and face the source of interference,
and thereby destroy the ship that was creat-
ing the interference. This is one of the best
answers to the idea of interfering with radio
torpedo control, and will do much to dis-
courage interference on the part of the
enemy. The other object of the invention is,
that when at night, lights from battleships
are thrown on the torpedo or explosive car-
rier, it will turn around, face the beam of
light and run up the beam towards the ship
carrying the searchlight, and destroy it. Al-
though these were the primary purposes in
view when experiments were started, after
leading up to the development of the present
radio stathmometer, it is by no means the
limit to which this machine can practically
be applied. The principle of its operation
can be incorporated in any type of moving
machine, either on land or on water.

A photograph of Mr. Hammond’s vacht,
the Natalia, is shown above. This yacht was
cquipped with a radio-control system, on
the principles of the Radio Stathmometer. A
smaller model, or application of this prin-
_ciple, is shown in another photograph, on a
mechanism which has popularly been called
“the electric dog.” John Hays Hammond,
Jr.. himself is shown in the picture. directing
this mechanism by means of an electric light.
In daylight, this machine will run around,
following a 50-watt lamp. By reversing the
~urrent in the motor driving the mechanism
it can be arranged so that the vehicle will
always run away from the source of light.

Circuit
Arrangement.

I S

THE MECHANISM

The orientation mechanism consists of a.
rectangular box, about 3’ long, 134" wide,
and 1’ high. This box contains all tke in-
struments and gears, and is mounted on three
wheels, two of which are geared to a driving-
motor, and the other, on the rear end, is so
mounted that its bearings can be turned by
the solenoid electro-magnets in a horizontal
plane. Two 5” condensing lenses on the for-
ward end appear very much like large eyes.
If a portable electric light, such as a hand-
flash-light. be turned on in front of the
machine, it will immediately begin to move
toward the light and, moreover, will follow
that light around the room. in many com-
plex manoeuvers, at a speed of about 3’ per
second. The smallest circle in which it will
turn is about 10" in diameter. This is due
to the limiting motion of the steering wheel.
Upen shading, or switching off the light,
the dog can be stopped immediately, but it

|
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John Hays Hammond, Jr., and His “Electric Dog.” This Little Machine Will Follow a Light

Around, Performing Many Complex Maneuvers.

By Reversing the Current To the Motor It Can Be

Arranged So That the Vehicle Will Always Back Away From a Source of Light.
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will resume its course behind the moving
light so long as the light reaches the con-
densmLr lenses it Altfﬁtl( nt intensity.  Indeed,
it is more falthful i this respect than the
proverbial “ass behind the bucket of oats’
To the uninitiated, the performance of the
pseudo dog is very uncanny indeed.
Referring to Fig. 1, the orientation mechan-
ism here IﬂLHthlltd possesses two selenium
cells, which, when influenced by light, effect
the control of sensitive relays. The two re-
lays controlled by selenium cells in turn con-
trol electro-magnet switches, which affect the
following operations: \When one cell. or
both, are illuminated, the current is switched

on to the driving motor. \When one cell
N
‘ ":05 0, I‘.‘ 10,
fw o

Fig. 1. Schematic Drawing of the Orzientation
Mechanism of the “Electric Dog.”” The Two
Large Lenses In Front Focus the Light on

Selenium Cells.

illuminated, an clectro-magnet is
energized, and affects the turning of the
rear wheel. The resultant turning of the
machine will be such as to bring the shaded
cell into the light. As soon and as long as
both cells are equally illuminated in suf-
ficient intensity, the machine moves in_ a
straight line toward the light source. By
thlowmg a switch which reverses the driv-
ing motors, the machine can be made to haclk
away f10m the light in the most surprising
manner. When the intensity of the illumina-
tion is so decreased by the increasing distan e
from the light source, that the resistances of
the cells approach their dark resistances,
which are comparatively high, the sensitive
relays break their respective circuits, and the
‘machine stops.
THE RADIO CONTROL SYSTEM

Another form of Radio Stathmometer is
shown in the photograph of Fig. 3; this type
is controlled by wireless waves. Two loop
aerials, mounted at right angles to each other,
replace the former selenium cells, or eyes
of the electric dog. The energy collected by
the loops from some controlling source is
passed on to two vacuum tubes, which, in
turn, actuate relays controlling the actions
of the machine, in the same manner as de-
scribed before. A better idea of this arrange-
ment can be obtained by referring to the dia-
gram of Fig. 2.

As the two loops are at right angles, it is
evident that a controlling radiant energy,
say at some angle to the right of the ma-
chine, would have an effect on but one of
the loops. In other words, the second loop
is shaded, so that in the case of radio waves
transmitted from a point so as to hit or
strike the end of but one loop, current would
flow in the plate-filament circuit of but one
of the vacuum tubes, thereby actuating the
steering mechanism by means of the relay
and solenoid electro-magnet, in a definite
direction. This would tend to steer the ma-

alone is
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Fig. 3. A View of the Apparatus Composmg An
Experxmental Model of a “Radio Stathmometer.”

chine towards the point from which the
radio waves were being transmitted, until
directly in line with them. Effects, then,
would be equal on both of the loops, thereby
equalizing the controlling effect of both re-
lays, and the machine would move forward
in a straight line. Any slight deviation of
the radio waves, or accidental movement of
the machine off this line, would produce a
greater cffect in one loop aerial than m the
othe1 thereby again affecting the steering
mechanism and brmtrmU the machine back
into line.

What Standardization Means to the Radio Buyer

HE layman buyer of radio has prob-
I ably read in the radio section of news-
papers and in radio periodicals that
a conference was recently held in New
York City to consider the subject of stand-
ardizing radio apparatus. The conference
was initiated by the Bureau of Standards
and attended by various radio organizations
and representatives of dealers, manufactur-
ers, associations and so on. It will be of
undoubted interest to the layman to know
what this business of standardization means.
the cause and need for it.

Before the general public interested it-
self in radio, manufacturers and dealers
catered to a very small crowd. This crowd
was, generally speaking., on quite intimate
terms with matters radio and was quite
proficient in the technical details of the sub-
ject. Amateurs, professionals, and the tech-
nical schools were the patrons and custom-
ers of the radio business. \When these peo-
ple went out to buy apparatus they knew
‘what they wanted and knew how to ask
for it. The manufacturers and dealers,
therefore, had to be able to talk their par-
ticular jargon. Errors were relatively few
on account of this mutual understanding.
Thus when an amateur wanted a condenser,
say for transmitting, he knew what its
capacity rating should he. he knew what
maximum voltage it had to withstand, how
much current it had to be able to carry and
so on. The manufacturer and dealer had
to be able to fill the hill with a condenser
of the required specifications.

Just a little over a year ago THE radio
hoom took place and it had all the earmarks
of a veritable Klondike. To people in and

By M. WOLF

out of the business it looked like a gold mine.
As a result there was a mad rush of people
into the husiness. The butcher, the baker,
the candlestick maker all set up as radio
men of one sort or another. Some manu-
factured. some wholesaled, some retailed,
and some, he it noted, engineered. Appa-
ratus of all descriptions were turned out,
good, bad and indifferent. And most of
the apparatus was, in fact had to be, model-
led after existing patterns made hy the
older manufacturers. Apparatus was turned
out with a certain name attached to it and
had to be hought that way. Thus a man
bought a “variometer,” regardless of its
constants. A man bought a condenser with
so many plates, but did not know its capa-
city. Rheostats were built and bought for
a certain vacuum tube, but it had no resist-
ance specifications. Th the same way re-
ceiving sets, headphones, ccuplers, coils
and so on were bhuilt and sold on the
name of the apparatus regardless of its
specifications.

DEMAND EXCEEDED THE SUPPLY

This condition was made possible only
by the fact that the demand for merchai-
dise was unprecedented and particularly by
the fact that the layman buying radio goods
was as yet unfamiliar with the terminology,
with what to ask for; he did not know, as a
matter of fact, CYEl(,tly what he wanted. So
he bought “variometers,” 3000-ohm head-
phones, 23-plate condensers, and all other
equipment. He bought them blind, practic-
ally, and relied upon the dealer or manu-
facturer to give him the right stuff.

In short, There was nothmtr standardized

www.americanradiohistorv.com

about radio apparatus. Each manufacturer
made his own apparatus in his own way, but
nothing was known about the apparatus,
excepting its name. A ‘“variometer” was a
“variomecter,” regardless of who made it,
although as a matter of fact cach variome-
ter may be very different from the next. A
variable condenser was designated by the
number of plates. thus 23-plate condenser,
although the size and spacing of the plates
may have bheen different for the various
makes of condensers.

The situation could be compared to a
hypothetical situation such as the follow-
ing: Suppose electrical manufacturers sold
just a “D. C. Motor” or a “Wattmeter”
without giving specifications. It would be
identical to selling a “variometer’” without
any further specifications, or a 23-plate con-
denser. However, the electrical industry has
heen standardized so that all electrical appa-
ratus must have definite specifications. Thus
an electric motor is specified by its power, its
voltage, current, speed. what type of current
it carries, as A.C. or D.C,, so that when a
man buys an electric motor he knows what
to.expect of it and what it will do. But
when a man buys a variometer he generally
does not know what its range of inductance
is, or what its resistance or distributed ca-
pacity is.

The object of a standardization movement
is to have manufacturers and dealers fur-
nish specifications with each piece of ap-
paratus they sell, so that the buyer will

(Continued on page 103)
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‘The Flame Microphone

SOUND WAVES IN AIR ARE TRANSLATED DIRECTLY INTO ELECTRICAL ENERGY THROUGH A FLAME,

WITHOUT VIBRATING DIAPHRAGM.

Dr. de Forest and His New Microphone Which He Develop

By DR. LEE de FOREST

ed for the Phonofilm. Inside the Box

Be Seen the Burner and Electrodes.

OLLOWING the cordial public re-

ception given to the invention of the

de Forest Phonofilm or talking mo-

tion picture which was formally given

a demonstration hefore the members
of the New York Electrical Society in the
Auditorium of the Engineering Socicties
Building, Dr. Lee de Forest announces that
he has realized the dream long held by tele-
phone engineers, namely, the translating of
sound waves in the air directly into electri-
cal currents, thereby eliminating the vibrat-
ing diaphragm.

An entirely new form of microphonic de-
vice has been evolved by the inventor, in
part as a result of his development of the
Phonofilm, a speaking flame, if you please,
which gives promise of revolutionizing the
present methods of transmitting voice sound
waves into electrical waves and without the
distortion associated with the older methods
of voice transmission. The field of imme-
diate application of the talking flame device
is not only in the province of the talking
motion picture film, but in the world of
radio as well, and especially in those stations
used for broadcasting the human voice to
the millions of radio listeners throughout
the country.

DIRECT TRANSFORMATION OF SOUND
INTO ELECTRICAL ENERGY

“In response to the numberless inquiries
of scientists, educators, engineers and others
directly interested in the development of the
talking motion picture art,” says Dr. de
Forest in a statement issued by the de Forest
Laboratories, “I should like to take this
occasion to announce that as a result of my
development of the new Phonofilm my in-
vestigations and experiments have resulted
in revealing what I consider will be another
revolutionary step forward in the trans-
mission of the human voice or sound through
space. The advance itself may be regarded

as a technical one from the engineering point
of view, and yet from the benefits to be de-
rived from the world at large the improve-
ment is somewhat marvelous in that by
means of it hereafter we shall be enabled
to change voice or sound waves directly
into electrical energy.

NO DIAPHRAGM USED

“It has for a long time been realized by
telephone and acoustic engineers that the
necessity for a diaphragm at the
transmitter introduces at the
very outset of the sound trans-
lation problem a source of dis-
tortion and imperfection. It is
the diaphragm more than any
one clement which introduces
the deformation in recording and
in reproducing voice and music
on the phonograph as well as
in telephone transmission.
Therefore for many years ef-
forts of telephone and phono-
graph engineers have been de-
voted to reducing as far as
possible distortions thus intro-
duced by the natural period of
vibration of the diaphragm, or
membrane, against which the
sound waves impinge. But these
engineers have.not looked else-
where in the realm of physics
with sufficient scrutiny. Other-
wise we should long ago have
been free of the necessity for
using any diaphragm whatso-
ever at the transmitter element
of apparatus, the object of
which is to translate sound into
electric currents with the mini-
mum possible distortion, re-
gardless of the expense of the
elaborateness of the apparatus
thereby involved. I do not here
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Front View of the Flame Microphone.
This Concentrates the Sound on the Flame,

IT IS THE RESULT OF PHONOFILM DEVELOPMENT.

refer to the ordinary microphone trans-
mitter, millions of which are in use through-
out the world, and which must necessarily
be as simple and cheap as possible. For such
telephone apparatus the carbon microphone
with diaphragm may possibly always be used.

PROVIDE ACCURATE TRANSLATION

“But where exact and accurate transla-
tion of sound waves into electric currents is
desired it is quite ‘unnecessary to use a
vibrating diaphragm. There are, I have
found, a variety of ways of doing this. The
discovery of the Audion first came to me as
a result of observation of a sensitive gas
flame. From this rudimentary idea, which
originated in 1900, was developed, during the
ensuing five years, the three-electrode
vacuum tube which was destined to become
the telephone repeater or amplifier for which
telephone engineers had been vainly sarch-
ing for 20 years. For these were working,
always along the well beaten path of a tele~
phone receiver siameesed by somé more or
less ingenious method to a carbon microphone
controlling a local source of electric energy.

“And now in exactly the same way, start-
ing from exactly the same point of investi-
gation, the sensitive gas flame, has been
evolved a new form of microphonic device,
which does directly what the telephone engi-
neers have so long vainly dreamed of ac-
complishing, that is, turning sound waves in
the air directly into electric currents. Take
the ordinary bat-wing gas burner or a cer-
tain form of Welsbach mental gas light, or
special forms of oxy-acetylene gas Hames,
insert two heat-resisting electrodes therein,
in proper relation to the flame and to each
other, connect these electrodes to an appro-
priate electro-motive force. You will then
have an extremely sensitive sound converter
which gives an electric reproduction of the
sound waves in the air enveloping the flame
which is of an entirely different order of
fidelity from that ever obtained from any
form of microphonic device, using a dia-
phragm, whether this be of the carbon, elec-
tro-magnetic, or electro-static variety.

(Continued on page 66)
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The World’s Longest Line Radio Sysfem

HE Pacific Gas & Electric Co. now

has in successful operation the

world’s longest guided radio tele-
phone and telegraph system between the
Vaca-Dixon substation and the Pit River
Power House No. 1. The system utilizes
the twin circuit 220,000-volt transmission
lines between the two poiuts for a con-
ducting medium, a total distance of 202
miles, and is for the sole purpose of di-
recting the operation of the two stations
both under normal and emergency condi-
tions.

The system is coupled to the transmis-
sion line through a single wire antenna
about 1800' long. This wire is attached
to the twin vertical circuit transmission
towers at a point on the center line of
the tower and at the elevation of the
middle cross arm. Six standard 10" sus-
pension insulator units are used for dead
ending and supporting the antenna. The
main station ground system is also used
2s a ground for the radio equipment, send-
ing on a wave-length of about 10.000
meters.

The transmitting equipment is a regu-
lar vacuum tube Radiophone similar to
those nsed by the high power broadcast-
ing stations. Four 250-watt and one 50-
watt Radiotron tubes are employved, two
of the tubes being used as oscillators and
two as modulators with the 50-watt tube
ws a spexch amplifier. The plates of the
250-watt tubes are supplied with a poten-
tial of 2.000 volts D.C. from a 2-kw. gen-
erator. This generator has two commu-
tators, each supplying 1,000 volts D. C.and

By CHARLES W. GEIGER
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The Bigh Tension Lines and the Aerial at the Pit River Power House. Note the Aerial Parallel to the

Lines and the Lead in on the Right.

A Wave-Length of 10,000 Meters is Employed in This Wired

Radio System.

a tap is taken off to supply 1,000 volts
D.C. potential to the plate of the 50-watt
rube. Mounted on the same shaft with

the 2000-volt generator is a

134-kw., 125-volt exciter which
also has sliprings for supply-
ing 88 volts, 30-cycle alternat-
ing current. This 88-volt al-
ternating current is stepped
down to 11 wvolts through a
special 800-watt transformer
and is used for lighting the
filaments of all the tubes. The
generator and exciter are
driven by a direct connected
634-hp., 115-volt D.C. shunt-
wound motor. This motor de-
rives its energy from the main
station storage battery which
is unusually large in order
to handle the 220,000-volt o1l
circuit breakers. Normally the
battery floats on the charging
set and a contactor has been
installed in connection with the
automatic motor starter which
short circuits a portion of the
charging gencrator field rheo-
stat and permits a rise in
generator voltage to compen-
sate for the cxtra load of the
radio motor generator set.
Thus under normal conditions
of operation no drain is placed
on the storage battery. An
automatic motor starter is used
for control of the motor-gen-
erator set, the starting and
stopping of the set being ac-
complished by taking the tele-
phone receiver off or putting it
on the hook.

The receiving equipment
consists of a Colin B. Ken-
nedy type 110 Universal re-
ceiver, which has been modi-
fied to make it a non-regen-

The Transmitter and Receiver Installed in the Pcwer House.
Note the Calling System Consisting of a Microphone A:tached
in the Horn of the Loud Speaker Which Howls When th: Other

Station Rings.

e

erative receiver, and a West-
ern Electric loud speaking out-
fit using two stages of audio-
frequency amplification.
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Calling is accomplished by mounting a
calling microphone in the horn of the
loud-speaker which, when the calling cir-
cuit is completed, will oscillate and howl
i1 much the same mauner that the ordi-
nary telephone will howl when the re-
ceiver is placed against the transmitter.
This gives 2 very loud note, the pitch of
which will depend upon the natural pe-
riod of oscillation of the diaphragms and
which is clearly audible in all parts of the
station. Ordinarily, it is not necessary to
use the calling system, as the receivers are
always in service and the operator is near
the set so that the loud speaker simply
talks to him and he starts up his set and
talks back. The system is arranged for
simplex operation and all that is necessary
is to operate a small telephone switch
which energizes a contactor to connect
cither the transmitting or receiving set to
the antenna, thus permitting talking or
listening.

All the experimenting and development
work necessary to place the equipment in
a satisfactory operating condition was done
under the direction and supervision of
Dr. L. F. Fuller.

The accompanving photos show the
temporary equipment during the experi-
mental stage at Pit River Power Plant
No. 1.

USE OF KILOCYCLES IN RADIO

The Second National Radio Conference,
which met with Secretary Hoover in
March, introduced a method of designat-
ing radio waves which is somewhat new
to the radio public. This is the use of
frequency in kilocycles (abbreviated kc)
instead of wave-length in meters. The
advantages of this practice have been fa-
miliar to radio engineers for some time,
and it is probable that it will eventually
replace the use of wave-length in meters.
As a matter of fact, wave-length is a
somewhat artificial conception in the
handling of radio apparatus and is one of
the difficult things for the beginner to un-
derstand. The frequency of the radio

(Continued on page 82)
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Electrons, Electric Waves and Wireless

Telephonhy

By DR. J. A. FLEMING, M. A., D. Sc., F. R. S.

PRODUCTION AND DETECTION OF
ELECTRIC WAVES OF GREAT
WAVE-LENGTH

UR next step must be to explain the
manner in which electric waves of
much longer wave-length than those
employed in the above experiments
can be created and detected. Espe-

cially is it necessary to describe the method
of generating the type of electric wave em-
ployed in wireless telephony.

It will be convenient to begin with a de-
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Fig. 65. A Fleming Oscillation Valve.

scription and explanation of an instrument
called a thermionic valve, because this is
used not only to create but to detect these
electric waves of great wave-length.

It has been mentioned already in speaking
of the free electrons in conducting materials
that these atoms of electricity are in con-
stant irregular motion in the inter-atomic
spaces. Part at any rate of the sensible
heat contained in any substance which gives
it what we call its temperature, is due to
the energy of motion of these free electrons.

According to a certain theory called the
theory of equipartition of energy, these free
electrons should have the same average
kinetic energy as gas atoms would have at
the same temperature, We have seen that
the root mean square (R.ALS.) value of the
velocity of molecules of oxygen gas is nearly
461 meters per second, and since the atom
of oxygen is 16 times heavier than the atom
of hydrogen, the R.M.S. velocity of hydro-

gen molecules is V 16 X 461 = 1344 meters
per second. But a negative clectron has a mass
of about 1/1,700th of that of a hydrogen
atom. Hence the R.ALS. velocity of the
free electrons in a conductor should be
V 1700 X 1844 = 41 x 1844 = 75,604
meters per second, or nearly 47 miles per
secoud.

ELECTRONS FLY FROM FILAMENT

If the temperature of the conductor is
raised this electronic velocity will be in-
creased, being mnearly proportional to the
square root of the absolute temperature ; that
is, the temperature reckoned from—273°
centigrade. If then the temperature is very
high, the velocity of some of the free elec-
trons may become so great that those near the
surface of the material are flung off from
1t.

This, indeed, is what happens when a
wire, say, of tungsten is heated to a bright
incandescence in a high vacuum, as in.the
case of the filament of an incandescent elec-
tric lamp. It must be .remembered, how-
ever, that every electron which escapes leaves
behind it a chemical atom deprived of an
electron, and therefore having a positive
electric charge of equal amount. Hence un-
less we supply from some source electrons

Part VI

equal to those that escape, the metal, if in-
sulated, would soon acquire such a high
positive potential as to hold back more elec-
trons from escaping. This emission of elec~
trons, due to high temperature, is called
thermionic ennssion.

In order that it may take place continu-
ously, we have to surround the incandescent
metal with a metal enclosure and to con-
nect the positive termmal of a battery ta
this sheath or plate, and the negative pole
to the hot filament (see Fig. 65).

THE ROLE OF THE PLATE

The arrangement then that is necessary
is to construct an ordinary high vacuum
incandescent electric lamp, having a straight
or loop filament (F), preferably made of
drawn tungsten wire, because that material
has a very high melting point and will bear
heating to 2,000° C. or 2,500° C. without
risk of fusion (see Fig. 61).

Around this filament but not touching it,
is a metal cylinder (P), made of sheet
nickel, which is fastened to a platinum wire
(A4), sealed airtight through the glass bulb.
With such an appliance it is very easy to
show that an incandescent metal filament
In a vacuum is giving off negative elec-
tricity by the following experiment (see
Fig. 65).

Provide a gold leaf electroscope, consist-
ing of a pair of gold leaf slips contained
in a glass bell jar. Connect the terminal
of this with the metal cylinder of a valve.
Give to the gold leaves and metal cylinder
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Fig. 66. R, Rod Resonator. C, Condenser. V,
V, Oscillation Valve. M, Galvanometer or Milli-
Ammeter.

a charge of negative electricity by means
of an chonite rod, rubbed with flannel. If
the filament of the valve is not incandescent
the gold leaves should remain diverged, that
is, the system should retain an electric
charge of negative electrons.

If then we make the filament incandescent
by passing an electric current through it, we
shall find that the negative charge -is still
retained by the cylinder and gold leaves.

If, however, we give them a charge of
positive electricity by means of a warm
glass rod rubbed with silk, the filament
being cold or not incandescent, we shall find
that the system still retains that charge pro-
vided the insulation is good. The moment
that the filament is made incandescent by
passing a current through it, the gold leaves
of the electroscope collapse, showing that a
charge of positive electricity is instantly re-
moved from the cylinder. This can only
be due to the emission of negative electrons
from the incandescent filament. It is con-

venient to make the filament of such a length
Fig. 67. A Three-Electrode Thermionic Valve.
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that it is rendered incandescent by the cur-
rent from a storage battery of two to six
cells or, say, 4 to 12 volts.

If then we connect the positive pole of
another separate voltaic battery to the ter-
minal of the metal cylinder, technically
termed the plate, and the negative pole to
the negative terminal of the filament, and

(if we insert in that circuit an instrument

called a milliammeter, for detecting and
measuring electric currents, we find a cur-
rent, that is a stream of electrons moving,
inside the bulb from the hot filament to the
metal cylinder. This is called the thermionic
current.

Since the stream can only flow when the
cylinder is positively electrified and the fila-
ment negatively electrified, because the fila-
ment can only emit negative electrons, the
device enables us to permit electfons to move
in a circuit only in one direction. Hence
it was named by the author in 1904, who so
used it for the first time, an oscillation valve,
and it is now commonly called a Thermionic
valve.

The great use of it proved to be to con-
vert high frequency alternating currents of
electricity into unidirectional or direct cur-
rents. If in place of the battery we connect
the plate of the valve with the filament
through a circuit outside the valve which
contains some source of alternating electro-
motive force or high frequency oscillations,
then it will be evident that when the electro-
motive force is in such a direction as to
make the cylinder or plate positive, an elec-
tron current will flow from the filament,
but when the plate is negative it will keep
the electrons from coming out of the fila-
ment. Therefore the electron current is al-
ways in one direction through this external
circuit or plate circuit as it is called. The
high frequency alternating current is then
said to be rectified by the valve, when used
as follows:

THE VALVE AS A DETECTOR

Let there be two metal rods placed in line
with each other in a region through which
electric waves are passing. and let these rods
be placed with their lengths parallel to the
direction of the electric force in the incident
waves and let their total overall length be
adjusted so that it is about 214 times the
wave-length. In other words, let the natural
frequency of oscillation of the whole rod be
adjusted to be equal to the wave frequency
(see Fig. 66). Then let these be inserted
between the rods, a circuit comprising an
oscillation valve as above described, and also
a sensitive galvanometer, which is an instru-
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ment for detecting a direct electric current. If
then an electric wave falls on the receiving
rods it will create electric oscillations in
them, but the thermionic valve will only
allow the currents in one direction to pass
and to affect the galvanometer.

If the electric waves are produced by
spark discharges in a transmitter, as cx-
plained in a previous section, then these
waves and the oscillations they produce in
the receiving rods come in little groups
with intervals of silence. These are called
dambed trains of oscillations. When recti-
fied by a Fleming valve they are then con-
verted into little gushes of electricity, all
in one direction, which come at intervals of
time equal to the intervals between the spark
discharges.

THE TELEPHONE RECEIVER

A telephone does not permit the passage
of a high frequency current through it, but
it is caused to emit sound if an interrupted
direct current is sent through it, having the
frequency of the interruptions between, say,
100 and 10,000. Accordingly, on listening
to the telephone receiver when it is joined
in series with the plate circuit of a ther-
mionic valve, in which a series of damped
electric oscillations are being created,
we hear a musical sound as long as
the groups of woscillations continue.
The frequency of this sound is the
same as the frequency of the groups
of oscillations, that is, of the sparks
creating them.

An improvement on the original
single cylinder or two-electrode valve
was effected by the interposition of
another cylinder of metal gauze, or a
spiral of metal wire between the fila-
ment and the cylinder of solid metal.
This gauze or spiral cylinder is tech-
nically termed a grid, and a thermi-
onic valve with a cylinder (plate) and
grid is called a three-electrode valve
(see Fig. 67).

This triple-clectrode valve is re-
remarkable for the astonishing num-
ber of ways in which it may be used
to detect as well as create electric 0s-
cillations. We shall first briefly de-
scribe its use as a detector of feeble
damped electric oscillations, which
come in groups or trains.

For this purpose we connect the
negative terminal of a voltaic battery
B, say, of 40 or 50 cells to one ter-
minal of the filament of a valve, which
we shall assume has a filament ren-
dered incandescent by a small separate
hattery b of three cells (see Fig. 68).
The latter is called the filament heating bat-
tery, and the former the plate battery. This
last has its positive terminal connected to the
cylinder or plate of the valve and the circuits
of a receiving telephone receiver T are in-
cluded in this circuit; the terminals of the
telephone are usually also connected to the
plates of a small condenser.

In the next place the grid is counected to
one terminal of a small condenser ¢, called

—

THERMIONIC OR
PLATE CURRENT
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Fig. 69. A Characteristic Curve of a Three-Elec-
trode Thermionic Valve.

the grid condenser, and this condenser has
its terminals also connected by a very high
resistance [, called the grid leak, which often
consists of a piece of ebonite on which has
been rubbed some plumbago or so-called
black lead.

The second terminal of the condenser is
connected through one coil of an induction
coil with the filament of the valve, the other
circuit of this induction coil being included
in the circuit in which oscillations are gen-
erated by the electric waves to be detected.
On the other hand the filament of the valve
and one terminal of the grid condenser can be
connected to the receiving acrial wire as
shown in Fig. 64.

The operation then is as follows: When
electric waves fall on the receiving or aerial
wire they create in it oscillations, and these
in turn charge the receiving condenser in
one direction or the opposite, and this causes
the grid to be charged with electricity either
positive or negative. Again the battery in
the plate circuit is causing a stream of elec-
trons to issue from the filament, and these
make their way to the plate by passing

through the interstices or holes in the grid.

If the grid is negatively electrified, which
means if there are negative electrons on it,
then, owing to the mutual repulsion of elec-
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spark of the discharger. By making these
sparks endure for various periods of time,
short or longer in accordance with a certain
code of alphabetic signals, the auditor lis-
tening in at the receiving telephone will
hear sounds of corresponding duration and
can spell out the letters received.

4 .
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Fig. 68. One Method of Using a Thermionic Valve,
to Detect Damped Electric Oscillations, Set' Up
in the Aerial “A.”

Before we can discuss other methods of
employing this triple clectrode valve
for detecting feeble electric oscillations

tions it will be necessary to explain
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Fig. 71,

Carnarvon.

trons of like kind, these prevent the
electrons from the filament from passing
through the grid to reach the plate. If,
however, the grid becomes positively elec-
trified by the oscillations from the aerial,
then the negative electrons from the fila-
ment neutralize that positive charge. Hence
the effect of the oscillations in the receiv-
g wires is to cause the plate-current or
flow of electrons from the filament to be
reduced, and therefore to check the cur-
rent through the telephone. It is then nec-
essary to provide a means by which the
negative charge on the grid can be con-
tinually removed. This is achieved by the
grid leak, which is a very high resistance
of several million ochms put across the ter-
mipals of the grid condenser. This leak
brings the grid back to a neutral condition
between the arrival of each group of waves.
If then these waves are produced by a spark
transmitter of the Hertzian type, the im-
pact of each group on the receiving wire
causes a sudden decrease in the thermionic
current flowing through the telephone, and
this, as explained in the next section, causes
the telephone to emit a sharp brief sound.
If then the groups of waves continue to ar-
rive, these sounds run together into a
musical note of the same frequency as the
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briefly the nature of its characteristic
curye.

We insert in the external plate cir-
cuit of a thermionic valve a battery
with negative pole connected to the
filament and an instrument called a
milliammeter for measuring small elec-
tric currents by the deflection of an
indicating needle over a divided scale.
These currents are conveniently meas-
ured in terms of a unit called a milli-
ampere, which is one thousandth part
of an ampere, or about one-tenth of
the current through an ordinary 200-
volt incandescent lamp.

We then make arrangements for
giving to the grid a positive or nega-
tive potentiul by means of a battery of
varying number of cells.

THE EFFECT OF GRID
VOLTAGE

Let us begin with the grid in a neu-
tral or unelectrified condition, viz., at
zero potential.

The thermionic current or flow of
electrons from the filament has then
a certain strength, called the normal

strength, when reckoned in  milli-
amperes. This current of negative
clectrons flows. from the filament,

through the grid to the plate or
cylinder of the valve, and then back
through the external circuit and the milliam-
meters to the filament. We can represent
this current by the length of a vertical line
0OA drawn perpendicularly to a horizontal
line on which we mark off lengths propor-
tional to the voltage of the grid (sec I7ig.
69). 1f then we make the grid slightly
negative, say by 1, 2, 3, volts, etc., we shall
find that the plate or thermionic current
gradually decreases and this may be repre- |
sented by lines of decreasing height drawn
at equal intervals of distance to the left Qf
the central normal line. If we make the grid
positive by 1, 2, 3 volts respectively, we ﬁ}l(f
that the plate current increases, but not in-
definitely. Tt reaches soon a maximum value
which cannot be exceeded. The plate cur-
rent is then said to be saturated. If we
join the tops of the vertical lines denoting
the plate currents we obtain a curve called
the plate-grid characteristic curve of the
valve. .
We see, therefore, that if we give the grid
a certain positive voltage cor.respoudu.lg to
the point at which the curve just begins to
hend over, and if we superimpose on this
steady voltage an alternating high frequency
voltage due to an oscillation, the plate cur-
rent cannot be much increased when the
latter voltage is positive, but it is decreased
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when the alternating voltage becomes nega-
tive.

Hence the superposition of an alternating
voltage on the grid then always decreases
the plate current and causes a telephone in
that circuit to emit a sound which 1s a mu-
sical or continuous sound if the oscillations
take place in intermittent groups.

The above methods of using the three-
electrode valve as a detector apply only to
that class of electric waves in which the
waves arrive in little groups or trains with
interspaces of silence between the groups;
in other words, to the reception of trains of
damped electric waves.

On the other hand, in the great bulk of
wireless telegraphy and entirely in wireless
telephony, we make use of continuous waves
(C.W.), which continue without interrup-

Fig. 70. Mecthod of Using a Thermionic Valve to

Create Undamped Electric Oscillations. P, Plate

of Valve. G, Grid. F, Filament. B, Plate Bat-
tery. b, Filament Battery.

tion except in so far as they are deliberately
interrupted or varied in amplitude to make
the signals or speech sounds.

HOW THE VALVE OSCILLATES

It has been explained that if the grid
potential varies from positive to negative
by removing from or adding to it excess
electrons, the plate current or stream of
electrons from the filament will also vary,
increasing when the grid is positive and de-
creasing when it is negative.

Hence if we cause the grid to alternate in
rotential it will make the plate current also
fluctuate in such fashion as to be equivalent
to the superposition of an alternating cur-
rent on a direct current.

If we insert in the plate circuit the pri-
mary coil of an induction coil, then the
terminals of its secondary circuit will pro-
vide an alternating voltage which exactly
imitates in wave form the alternating poten
tial of the grid, but can be made to have
much greater amplitude.

A little thought will make it evident that
if we couple back the terminals of the secon-
dary circuit of this induction coil respectively
to the grid and the filament in the right
direction, we can cause variations in the
plate current to give the grid the proper
alternating voltage to sustain those varia-
tions in the plate current. so that the appara-
tus continues to operate to produce high
frequency continuous oscillations in the plate
circuit.

We have it in our power to control the
frequency of these oscillations by putting
condensers C,, C,, of suitable capacity across
the terminals vf the primary and secondary
circuits of the induction coil, these circuits
being tuned tu the same frequency (see
Fig. 70).

We are able therefore to use the valve
as a generator of undamped oscillations and
it has the property of creating electric
oscillations, the wave form of which is
exactly a simple periodic curve like the
sound wave form of a tuning fork or open
organ pipe gently blown. Moreover, we can
harness together a number of these generator
valves so as to employ a battery of them to
create very large oscillatory currents of any
required frequency and simple or pure wave
form.

Generator valves are now made for this
purpose, which have glass or silica bulbs
about the size of a football, and 50 or 60
of these valves can be arranged on panels

to create very large high frequency cur-
rents.

The illustration Fig. 71 shows such a large
valve panel as is used in the great Marconi
Wireless Telegraph station near Carnarvon,
on the flank of Snowdon, for world-wide
wireless telegraphy.

Another discovery of great practical value
in connection with this subject was that if
the grid and the plate circuit are coupled to-
gether inductively, as above described, but
if the primary and secondary circuits in the
plate and grid circuits respectively are placed
so far apart that they are just, but not
quite, on the point of generating self-sus-
tained oscillations, the system becomes very
sensitive to the effect of any additional elec-
tric impulses produced by incident electric
waves. The valve is put into a condition
in which it is just on the point of self-
oscillation and the effect of the feeblest
waves of the frequency for which its cir-
cuits are tuned will then be to create oscil-
lations as long as the waves are arriving.
This is called regenerative coupling.

We shall discuss its special application in
connection with wireless telephony in a
later section. Meanwhile it is important
to notice that the thermionic valve has an
exceedingly valuable use as an amplifier of
oscillations of high or low frequency.

We have pointed out that any variations in
the electric potential of the grid are ac-
companied by corresponding variations in
the plate current.

THE VALVE AS AN AMPLIFIER

Suppose we insert in the plate circuit one
coil of a transformer consisting of two in-
sulated wires, one superimposed on the
other, the two wires being wound on one
bobbin or tube. In addition, we insert in
the plate circuit a battery B with its posi-
tive pole connected to the plate and its neg-
ative pole to the filament (see Fig. 72).
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Tig. 72. A Valve "Amplifier Circuit, with Trans-
former Couplings.

If now we apply to the grid a feeble alter-
nating electromotive force, this will make
the grid alternately positive and negative
in potential. This will, as above explained,
cause the plate current to fluctuate, and
this current passing through the primary
coil of the transformer T, will create a
secondary electromotive force in the adja-
cent coil which can be made by suitable
proportioning of the -circuits to have the
same frequency, but much greater ampli-
tude than the electromotive force (E.M.F.)
applied to the grid. It may in fact have
an amplitude of 5 or 10 times as great.
Thus if the EM.F. applied to the grid
varies from 41 volt to —1 volt, and has
therefore an R.M.S. value of about 0.707
volt, the E.M.F. on the secondary ter-
minals of the plate transformer may have
an RM.S. value of 5 or 10 times greater.

The thermionic valve is then said to am-
plify voltage 5 or 10 times.

It is then obvious that we can apply this
amplified E.M.F. to cause fluctuations in
the potential of the grid of a second valve
similarly equipped with a transformer in its
plate circuit, and so amplify a second stage
again, say 5 or 10 times. Likewise a third
valve may be used, and the result is a
magnification of potential by three valves,
which is, say, 101010 that of a single
valve (see Fig. 73).

This arrangement of three valves coupled
by transformers is called a three-stage am-
plifier. There is hardly any limit to the
degree of amplification obtainable in this
manner by a number of valves in series.
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We can not only amplify the high ire-
quency oscillations called radio-amplifica-
tion, but we can amplify the rectified groups
of damped oscillations which have a low
frequency, and this is called audio-ampli-
fication.

The great achievements of modern wire-
less telegraphy, such as the transmission of
radio messages to the antipodes and their
detection at distances of 10,000 or 12,000
miles, are altogether and entirely due to the
invention of the thermionic valve and to the
power it has given us of amplifying to any
extent extraordinarily feeble electric oscil-
lations produced in aerial receiving wires by
electric waves. Before concluding this sec-
tion a brief reference must be made to the
use of crystal rectifiers as a means of de-
tecting feeble electric oscillations.

CRYSTAL RECTIFIERS

It has been found that certain crystals
possess the power of conducting electricity
better in one direction than in the opposite;
that is to say, in certain directions through
the crystal there is an unsymmetrical con-
ductivity. This is particularly marked, as
first shown by General Dunwoody in the
United States, in crystals of carborundum.
This material is a highly crystalline com-
pound of carbon and silicon, chemically
called a carbide of silicon, and made in an
electric furnace by heating to a very high
temperature a mixture of powdered coke
and sand. Certain of these crystals of car-
borundum, if mounted between metal clips
or supports, are found to offer less resist-
ance in one direction than in the opposite
to an electric current. Hence such a crys-
tal, when inserted in a circuit in which
electric oscillations are produced, rectifies
them or converts them into a direct cur-
rent just as does the two-electrode or Flem-
ing thermionic valve. Groups of electric
oscillations can thus be rectified into in-
termittent gushes of electricity in one direc-
tion and thus affect a telephone receiver.

We are not able to say exactly at the
present time what is the reason for this
curious lopsided electric conductivity in cer-
tain crystals, but it must depend upon an
asymmetry of structure. The same prop-
erty is possessed by a native sulphide of
molybdenum called molybdenite, as found
by Professor G. W. Pierce.

Also the contact point of many pairs of
crystals or minerals has the same property.

If we place in contact a piece of zincite
which is a natural oxide of zinc, and a
piece of chalcopyrite, otherwise called cop-
per pyrites, which is a sulphide of copper
and iron, it is found that certain contact
places have a rectifying power upon electric
oscillations.

Again the contact point of a bit of plum-
bago (black lead pencil) and galena or sul-
phide of lead has a similar rectifying
power. These crystals or contacts can
therefore be used in series with a telephone
receiver to rectify or convert into direct
currents groups of electric oscillations.

Arrangement of Two Thermionic Valves,
Coupled in Series by Induction Coils, to Amplify
Electric Oscillations.

Fig. 73.

These then become audible as sounds in a
telephone receiver, which are either continu-
ous sounds cut up into Morse code signals
in wireless telegraphy, or speech sounds as
explained further on in wireless telephony.

In the common crystal receiving sets now
being sold for broadcasting wireless teleg-
raphy, the crystal is a specially treated


www.americanradiohistory.com

Radio News for July, 1923

piece of galena, and against it is pressed a
flexible copper wire called a “cat whisker.”
NATURE OF ARTICULATE SOUNDS

Before we can discuss the app}ication
of the scientific facts and principles
previously  described in the development

of practical wireless telephony it will be
desirable to preface it by a little further con-
sideration of the physical nature of articulate
sounds and some description of the instru-
ments employed in the transformation of the
energy of aerial vibrations involved into or
from correspondingly varying electric cur-
rent energy.

It has beeri explained that aerial waves con-
sist In a state of compression at some point
in the air, associated with an accompanying
state of rarefaction, which states are not sta-
tionary at one plate, but are propagated
through the air with a velocity of about 1,100
ft. per second at ordinary temperatures. The
production of these compressional and rare-
factional regions is the result of oscillatory
movements of the air particles moving to and
fro along the line of propagation of the wave.
1f the motion of the air molecule resem-
bles that of the bob of a long pendulum it is
called a simple harmonic or simple periodic
motion.  The corresponding aerial waves are
called simple harmonic waves, and the sen-
sation they produce when acting on the hu-
man ear is that of a pure or simple tone
such as that given out by a tuning fork
or open organ pipe gently blown.

We have also explained that the oscillatory
motion of the air particle may be of a more
complicated nature, such that the displace-
ment of the particle or the air pressure at any
point and at various times, can only be repre-
sented by the ordinates or heights of a com-
plex curve called the wave-form curve, the
horizontal distances representing the flow of
time. The wave form of a pure musical
tone, or simple harmonic wave, is a curve
called a sinc curve (see Fig. 74).

It has been mentioned that, however com-
plicated or irregular a wave form curve
may De, it can always be imitated hy adding
together the ordinates of suitably placed sim-
ple harmonic curves of various amplitudes
and of wave length in the ratio of 1, %, 14,
%, ctc, or some selection of such waves.

These last are called the harmonic con-
stituents of the complex curve.

The equivalent statement in terms of sen-
sations of sound is that any continuous sound
having any quality corresponding to a cer-
tam wave form can be reproduced by sim-
ultaneous pure sounds or tones of suitable
amplitude and phase difference. If, then,
we consider the nature of the sounds made
n articulate specch we find that very broad-
Iy they may be divided into two classes, viz.,
(i) Continuous sounds, which are uttered by
placmg the mouth cavity, lips and tongue,
In certain positions, and then forcing air out
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Fig. 74, A Simple Sine Curve, or Simple Har-
monic Curve, Being the Wave Form of a Pure
Musical Tone.

from the lungs. These sounds can be emitted
as long as the breath lasts.

If we except certain sibilant hissing or
rolling sounds, such as those indicated by the
letters, s, sh, th and », we may call the re-
maming continuous sounds wotwel sounds. In
every language there are a large number of
such sounds of different quality, and there-
fore, physically speaking, different wave

forms. In English there are about 19 or 20
sounds which are expressed by different
modes of sounding the so-called vowel let-
ters, a, e, t, 0, 4, or combinations of them,
such as au, ou, ¢i, ae. oe, etc.

Then we have also (ii) discontinuous or
consonantal sounds, which for the most part
are various abrupt modes of beginning or
ending the utterance of a vowel sound.  All
spoken languages are made up of certain
vocal elements called syllables, which, com-
bined together or alone, makes words. A
syllable comprises generally a vowel sound,
which may be begun or ended with a conson-
antal sound or some other continuous sound
of short duration. Physically speaking, and
outside of ourselves, such syllabic sounds con-
sist in short trains of damped acrial waves
of complex wave form and of a certain am-
plitude and wave-length, determining the
loudness and pitch of the sound, the said
trains being begun or ended, perhaps, in an
abrupt or irregular manner corresponding to
the consonant. The acquirement of a lan-
guage consists in learning to associate par-
ticular vocal sounds, or groups of themn, with
certain objects, actions, or ideas.

The art of speech consists in being able to
so control the vocal organs, larynx, lips, ton-
gue, mouth cavity, breath, as to create the
types of air wave trains which are by custom
associated with certain ideas. things. actions,
or wants. The human ear, by education, ac-
quires an extraordinary power of distin-
guishing hetween the wave forms of aerial
waves which strike the tympanum, and noting
the manner in which this wave train begins
and ends. Tf, for instance, we pronounce
the monosyllabic words dav, die, do, dough,
or tea, tie, too, toe, we are, in fact, creating
short rapidly damped wave trains of aerial
waves differing somewhat in wave form and
in the manner in which the wave train begins.
Each of these words is associated in our
minds with a thing or idea, and a word is
therefore a more or less complicated sound
of a certain finite duration and wave form
which, when made, raises in the mind of a
hearer an idea or conception similar to that
in the mind of the speaker.

In order that the word shall be correctly
mterpretcd by the hearer, it is necessary
that it shall be uttered with sufficient loud-
ness and sufficient clearness. This implies
that the sound-waves must have adequate
amplitude and sufficiently well defined wawve
form both in the terminal and medial por-
tions of the wave train. The proper pro-
nunciation of the terminal consonants in each
syllable is important. Far too many pcople
mumble or clip their words or run them to-
gether in speaking.

It is astonishing how few of those whose
trade it is to speak in public, such as clergy-
men, barristers and politicians, are properly
trained in the art of clocution.

TWO TELEPHONE TRANSMITTERS

The problem of transmitting speech to a
distance, that is, the art of telephony, con-
sists in arranging means by which the aerial
vibrations constituting speech sounds which
are uttered at one place can be reproduced
at a distant place with sufficient amplitude
and correctness of wave form to be heard
and understood. -

Although various attempts and suggestions
for the solution of this problem had been
made, no one had completely solved it until
Alexander Graham Bell invented, in 1875,
the speaking telephone, and this, coupled with
the inventions of Edison, Hughes and others,
as regards the carbon microphone transmitter,
gave us practical telephony capable of op-
eration in everyday life. Except in matters
of detail it is remarkable that the fundamen-
tal principles of the apparatus remain to-day
what they were forty-six years ago.

Bell realized at a very early stage in his
experiments that to achieve telephony by the
aid of an electric current, the current in the
wire must vary in strength with time exact-
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ly in accordance with the variations in air
pressure made by the voice of the speaker at
a point near his mouth. This means that
the current must be an undulatory current.

Bell's solution of the problem of telephony
was a remarkahle stroke of genius, involving
as it did the production of a novel yet most
simple appliance which could act both as
transmitter and receiver. He placed on the
pole of a har, or poles of a horseshoe-shaped

Section of a Bell Magneto Telephone.

permanent magnet, soft iron pole pieces
wound over with insulated wire. Very near
to these pole pieces was fixed a circular flex-
ible disc of thin iron about 2%4" in diameter
(see Fig. 75). When the coils of wire are
traversed by a fluctuating electric current the
magnetic poles are either weakened or
strengthened a little. The disc, or dia-
phragm, as it is called, is therefore cupped,
or bent in a little more, or else springs back
suddenly. The amplitude of motion of the
center of the diaphragm is in any case ex-
tremely small, never exceeding 1/100th of a
millimeter yet the blow it inflicts on the air
is sufficient to create an air wave, and there-
fore an audible sound, and the movements
of the disc respond so quickly to changes in
the current that the receiver can impress upon
the air waves of a complex wave form which
vield intelligible speech sounds.

On the other hand, if we speak to the
diaphragm the changes of air pressure made
by the speech wuves against the disc press it
in or out. When the iron disc is moved
nearer to the magnet poles it increases the
pole strength slightly, and this creates an in-
duced electric current inp the surrounding
coils of insulated wire, the variation in
which copies to a certain extent the motion
of the disc.

Hence, if two similar telephones have their
coils joined by a pair of transmitting wires,
specech made against the diaphragm of one
telephone is faintly repeated by the dia-
phragin of the other, and the arrangement
conveys audible speech to a distance.

It was, however, soon found that although
the above-described Bell telephone is a re-
markably good speech reproducer, it is not
very effective as a transmitter, and it was
soon replaced in this respect by the carbon
microphone resulting from the discoveries
and inventions of Edison and of Hughes.

In this transmitter the movements of the
disc or diaphragm created by the speech
sounds is made to compress more or less
some granules of graphite or hard conduc-
tive carbon, and this pressure varies the elec-
tric conductivity of the mass of granules.
Hence, if this carbon forms part of the elec-
tric circuit of a voltaic battery, changes of
current will take place in that circuit corre-
sponding to the movements of the diaphragm.

Without entering into details of develop-
ment we may describe one or two modern
microphone transmitters as used in telephony,
both with wire circuits and in wireless tele-
phony as well.

In its usual form one of them is termed
a “solid hack” transmitter. It was invented
by Mr. A. C. White in America. Tt com-
prises an ebonite trumpet-shaped mouthpiece,
which may be replaced by a large metal cone,
the function of which is to collect the sound
waves and converge them on to a thin circu-
lar diaphragm or disc of aluminum, about
24" in  diameter, and about 1/50” in

(Continued on page 115)
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A New System of Radio Control .

'By CAPTAIN H. W. WEBBE, A. L. E .E.

ASSISTANT PROFESSOR, COMMUNICATIONS,

Mo et

e, = & "

MILITARY DEPARTMENT, OHIO STATE UNIVERSITY.

the accompanying photograph (No. 1) the
two large forks are in resonance, and like-
wise the two small ones. By sounding one
of the large forks the other large one vi-
brates in sympathy and gives out the same
tone. At the same time the small forks are
quiet. By sounding one of the smaller forks
the reverse action happens. We have here
the phenomenon of energy passing from one
point to another seemingly without a me-
dium. The air, however, conveys the im-
pulscs from one fork to the other. If you
were to feel the forks while in motion you
would note an appreciable movement, almost
sufficient to close a contact. We have a
differential control system here with the air
as a medium.  Substitute the ether for air
aud we could extend this control indefinitely.
This idea of sympathetic vibration is asso-
ciated with many of the world’s epoch-
making inventions, including radio. Bell,
while experimenting with this principle, dis-
covered the telephone instead. Varley, an
Engtishman, produced a multiplex telegraph
system based on svmpathetic vibration. This
was years ago, back in the '70s. A more
recent application is found in patents granted
on radio devices in the days of the coherer.

TUNING FORKS ARE USED.

Early radio inventors put the tuning fork
to a number of inzenious uses, such as in-

The Complete Receiving System Used During the Experiments with Radio Control, The Large and
Small Tuning Forks Which Form the Basis of This New Development Can Be Seen Directly in Front

of the Signal Corps Receiving Set.

The Relays to the Right of the Tuning Forks Control a ‘Calling

Circuit” Containing a Small Light.

o OMING events cast their shadows.”
The world’s epoch-making inven-
. tions have been forecast by a pub-
lic curiosity and concern. The
telephone, the automobile, the aero-
plane and radio were thus heralded. Many
investigators were busy in these various
fields before they appeared. The public,
after reviewing their efforts, gave approval
to the more practical, and immediately these
dreams became actualities. Radio control
can be said to be in this category. The pub-
lic curiosity and interest manifested when a
radio car bumps along the street, a boat is
guided, or an aeroplane is controlled, testi-
fies that radio control will be one of the
next utilities to emerge from that mysterious
realm, creative genius. One of the objects
of this paper is to appeal to the young ex-
perimenters of the country. Get busy along
this line! The public is an impartial judge
and plays no favorites. The most humble
reader rof these pages may hit upon the
secret that will release radio control from
the experimental stage to take its proper
place among the servants of man. The pos-
sibilities for radio, when this shall have hap-
pened, seem infinite. The locomotive engi-
neer can throw his own switches. The elec-
trification of long stretches of railroads is
made more practicable when, by a system of
radio control, power may be turned on and
off as trains approach and leave divisions.
Radio telephony will change from a toy to
a real factor in the affairs of man. These
are in addition to the many novel schemes
for aeroplanes, boats, and cars.
NEW SYSTEM DEVELOPED
A radio control system has been worked
out at the signal laboratory of the R. O.
T. C. at Ohio State University. Before dis-
cussing our system, it might be well to speak
briefly of present methods. We shall limit
ourselves to principles. Tt should be evident
that radio control was a possibility from the
very inception of the art of radio. The first
coherer cet of Marconi is a true sample.

The coherer had sufficient power to close a
relay, and that is the first key to control; to
transmit an impulse and have it pe-form a
perceptible amount of work at the receiver.
The next step is to differentiate so that
impulses may be made to perform more than
one task. Inventors have accomplished this
by ratchets, sensitive galvonometer relays,
subcarrier trigger oscillatory circuits, and
the like. Space does not permit of their
discussion.

Our work has been a departure from the
above. We have evolved a system using
the principle of sympathetic vibration. Scme
discussion of the principle is necessary to
the proper understanding ¢f our system. In

\
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(A) The Trans-
mitting and

terference elimination and greater selectivity
of signals. These idecas were still-horn.
They died in the Patent Office. The coherer
was too erratic and unreliable, and later the
crystal and audion detector employing feeble
currents choked out their possibilities. How-
ever, as evidence that inventors in these early
days were thinking of using this principle
in radio control, we will quote the case of
one who was granted a patent on a system
of sympathetic pendulums, to be used in an
announciator system on a single wire. This
inventor said, “AMy invention can be used in
radio if a coherer can be found of quick
enough action to record the impulses.” We
believe such a coherer does exist, but called
by a different name and embodying different
principles.

We will now take up the subject proper
of this paper. Farly in the Fall of 1922,
the writer was asked by Professor Caldwell

/
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of the Electrical Engineering College to pre- -
pare a talk on radio with demonstrations
for members of the Columbus chapter of the
American Institute of Electrical Engineers
whe were to visit the university in a body.
We .elected the subject of radio control and
built a wagon for a preliminary test. e
used the coherer to start with, and pro-
ceeded to investigate the various other meth-
ods of control alrcady mentioned. None of
these scemed adapted to accomplishing the
best results. We finally adopted a suggestion
of my associate, Mr. Edwards. We investi-

gated the use of tuning forks for radio con-
trol. Qur troubles began when we tried to
secure the proper kind of forks. The
ph-sics department hesitated to allow their
standard types to he loancd. They turned
over to us three large electrically vibrated
ones about a foot and a half long, clumsy
and crude. We were reluctant to take them
at first, hut they turned out to be of a dis-
t'nct advantage. We persuaded the college
hlacksmith to make a fourth so that we
might have two pairs to work with. Right
here is an important point; the blacksmith
has supplanted the jeweler in the making of
an essential part for radio control. Having
secured the forks, we had the following
problems to overcome :

1. To find resonant points in these forks
5o that one fork on one frequency would
seek out and actuate its mate on the same
frequency and likewise with the other two
on a different frequency.

2. To impart to a radio wave the im-
pulses from the tuning fork and to convey
them to a distant station.

3. Having transmitted these frequencics
to a distant station, to convey them to the
coils of the receiving forks in such a way
as to cause them to set one in motion while
the other was quict and vice versa.

4. A mcans must be found to overcome
the difficulty due to a fork continuing to
vibrate after it has performed its work.
This is important when instantancous con-
wrol is desired.

FINDING RESONANT POINTS

To mect our first problem. we con-
nected the four forks on a wired cir-
cuit in order to locate resonant points.
The two that were to be used at the
transmitting station were booked up [
after the method of vibrating buzzers -
n- connected to kevs to operate them

A%
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Tuis is a View of the Complete Transmitter Used for the Exbet‘iments Carried on By Captain Webbe

and His Associates.

Used as Collective Agencies.

This instrument gencrated our
radio wave called a carrier. One wave-
length was used. The tuning forks with
telegraph keys to turn them on were con-
nected to the modulation transformer of the
set; as a matter of fact, substituted in the

recent war.

V74 W/}?* Ariinum sjeeve

| epnone
Recerver ~-

A Better View of the Tuning Forks is Had from This
Transmitter and Receiver Were Operated at Short Distances from Each Qther, L
They Are Seen in Both Photographs, Directly Bchind the Apparatus.

- 60 to keep them in motion.

Photograph. Since the
Loop Aerials Were

To meet this,
an amplificr unit using 50-watt tubes with
600 volts on the plate was built. Still we
werc unable to vibrate the forks. The cur-
rent variation was insufficient. We were
quite discouraged. We did not care to try
audio oscillation, as our apparatus was
becoming too elaborate. This was the
situation four days before the demon-
stration. The student staff had gone
for the day, excepting Mr. Gravitt.
We had removed the 50-watt amplifier
equipment, so that the sct ncw consist-
ed of the original detector circuit and
the Western Electric power amplifier.

s~parately. The two at the receiving
end were simply wired in series. By
shifting weights we finally located res-
onance points so that one fork at the
sending point vibrating at 100 cyvcles
per secon” would seek out and actuate
its mate at the other end of the wire, and
likewise with the other pair vibrating at 120.

7o fadio amplifier We had placed a loud-speaker on the
amplifier. The fork at the transmit-
ting station was going. A loud roar
was coming fron1 the loud-speaker.
The writer placed his finger in the
aperture that leads to the diaphragm,
which was moving up and down over a wide

P G
. %W() 3 101 ratio transt
- ° -1000 okm ringér
(B) The Microphonic Relay Employed for Opening and Clos-

ing the Circuit of the Pola-ized Bell Ringer. Note That the
Circuit is Divided bty a Transformer.

place of the regular telephone transmitter.

Qur second problem was not difficult. We
used an Army S. C. R. 67 radio telephone
set, a type used in the field during the

\%

Faaro derector '
with
Power aplifier

Microphoiic relzy
h

Polarized ringer.—~
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(C) The Complete *‘Calling Ci-cuit” Including the
Receiving and Amplifying Avparatus, the Relay
and the Bell Ringe:.

When the kev was pressed down the fork
vibrated and impressed its frequency on the
modulation circuit in the same manner as the
vibrations of the voice or a musical con-
cert do, except that the tone was constant.
Bv the carrier wave this tone was trans-
mitted to the receiving set and was received,
when properly tuned. as a dull roar similar
to a 60-cvele hum onlv faster and much
more pronounced.

TUNING FORKS DIFFICULT TO STOP

Our third problem was more difficult. At
our receiving station we used the receiving
apparatus of the S. C. R. 67 set, consisting
of an audio detector circuit and two stages
of audio frequency. Added to this we used
a Western Electric loud-speaker amplifier.
The forks we had hoped to procure for this
experiment were small and delicate, with
thin prongs and very highly wound coils.
In their stead we had to be content with
forks of the size of small sledge hammers.
having coils of a very low number of wind-
ing turns. Naturally, we could not expect
them to operate on the minute currents of
the amplifier. One hundred milliamperes
were neceded to start these forks, and about
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amplitude at the frequency of the trans-
mitting fork. Tmmediately the idea oc-
curred of the practicability of wusing a
microphonic type relay. By using this relay
any desired current could be applied to the
coils of the forks and the current variations
would be 100 per cent. For those who may
not be familiar with the microphonic relay,
it is nothing more or less than a telephone
receiver with a contact bearing on the dia-
phragm which makes and breaks as the dia-
phragm responds to current passing through
the receiver. The radical motion in the loud
speaker insured that such a relay would have
a positive action. This was explained to Mr.
Gravitt and we improvised such a relay out
of an ordinary Kellogg low resistance re-
ceiver at hand. A small platinum disk was
soldered to the center of the diaphragm and
a spiral with a platinum point was used for a
contact. This relay was placed between the
amplifier and the coils of the forks. A small
hatterv of two cells was used in the coil cir-
cuit. The forks began to vibrate and re-
sponded each in its proper turn to its mate
at the transmitting station. Tube noises did
not seem to affect the action of the forks.

(Continued on page 94)
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Our Cover

Having rececived so many letters, express-
ing the desire for more information on hook-
ups, we felt it our duty to furnish the cir-
cuits and general layout of the most popular
types of receivers in use today. Therefore,
we have titled this issue the “Hook-up Nuni-
ber.” Qur cover portravs a youthful ex-
perimenter in the act of trying out a new
circuit. The loop aerial mav appear a bit

Hook-ups

o TTTEnT A

Fig. 1. Rear
View of a
Reinartz Re-
ceiver. Fig.
2. Hook-up
for the Re-
ceiver Shown
in Fig. 1.
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in conjunction with condenser 1, for tuning,
while switch-arm 4 and condenser 5 control
the regeneration; 6 is a standard .00025 MF.
condenser and a l-megohm grid leak. In
the photograph this is shown attached di-
rectly to the tube socket. The spiderweb
inductance is, really, two distinct coils on
one form. The first coil has 45 turns, taps
being connected to the points of switch 4,
from 0, 15th, 30th and 45th turns. The sec-
ond coil has 40 turns. Take taps off at 2,
4 6, 7,8, 9, 10 and 11 turns and connect
them to switch 2. Taps for the points of
switch 3 are taken off at the 26th, 33d and
40th turns. If a WD-11 tube is used, a dry
cell should be connected to the “A’” battery
posts instead of a 6-volt storage battery.

i

Phones

|

B at

®

|

out of the ovdinavy. Instead of wire, it is
wound with thin copper ribbon about .005”
thick; width ¥4” or %”. This has proven
to be more efficient than the usual “wire-
wound” loop. It is to he recommended to
those who are seeking efficiency.

The Reinartz Receiver

The Reinartz rcceiver has hecome very
popular because of the simplicity of its
construction and the excellent results that
can be obtained. It is well suited for the
reception of both broadcasting stations and
amateur statious, and has in some instances
been able to receive from very distant points.
A\ photograph of a well constructed Reinartz
receiver is shown in Fig. 1, with the corre-
sponding wiring diagram in Fig: 2. As may
be seen, the main instruments-are two vari-
able condenscrs and a spiderweb coil. The
variable condenser marked 1 in the diagram
is the one to the right of the spiderweb coil
in the photograph, condenser. 5 being to the
left. Both of thesc condensers have a ca-
pacity of approximatély 0005 MF. cach (23
plates), The switch-arms 2 and 3 are used

A

Fig. 3. A Pho-
tograph of a
Flewelling Re-

ceiver. The

Apparatus is
Weil Arranged,
Ailowing for
Short Connec-
tions. Fig, 4.

The Wiring

Diagram for
the Flewelling

Set. No

Ground Con-
nection is Used
in This Cir-
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The Flewelling Receiver

A ore-tube Flewelling set can deliver
enough volume to nicely work a loud-
speaker. When properly operated, it is cap-
able of long-distance reception. A well de-
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signed Flewelling set is shown in Fig. 3,
with its wiring diagram in Fg. 4. The two
honevcomb coils 1 and 2 are mounted on the

These are of 50 and 75
turns, respectivelv. The variable coudenser
3 is one with 43 plates and a combined
vernier; 4 is a .00025 MF. grid condenser,
and 5 is a variable grid leak, having a com-
paratively low minimum resistance. The
three condensers 7 are each of .006 MF.
capacity. The set shown in the photograph
uses three banks of condensers, cach bani
consisting of three fixed condensers of .002
MF. capacity, thus making a total of .006
MF. in each of the three banks. The grid
leak 6 need not be of the variable tvpe. This

front of the pancl.

A Long Distance Receiver

One can receive from great distances with
a receiver of the type shown in Figs. 5 and
6. It cansists of two stages of radio fre-
quency amplification. detector and two stages
of audio frequency amplification. Tuning is
accomplished by the use of honeycomb coils
and variable condensers. It is possible to
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Fig. 5. A
Sensitive Receiver,
Built For Both
Distance and
Volume. It
Employs Two
Stages of Radio
Frequency
Amplification, a
Detector and
Two Stages of
Audio Frequency
Amplification.
The Potenti-
ometer Is
Mounted To the
Right of the
Three Filament
Rheostats.

SN

switches are placed on points D, and cut into
the circuit when the switches are thrown to
points R. The honeycomb coil marked ’l 1s
employed for regeneration. The variable
condenser marked PC is used for tuning the
primary circuit, and may be placed in series,
or parallel with the honeycomb coil P, by
means of the switch S1. The same switch is
used to cut this variable condenser out of

e
&
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Fig. 6. The Circuit
For the Receiving Set
Shown In Fig. 5.

Although a Rheostat

Is Shown For the
Filament of Each Tube,
the Pair of Radio
Frequency Tubes and
the Pair of Audio
Frequency Tubes Can
Each Be Controlled

By One Rheostat.

AU LB

set works hest when using a VT-1, VT-2,
UV-201. C-301, UV-201A or C-301A and a
“B" battery of from 45 to 100 volts.

It is necessary that the best quality of
apparatus he used in this receiver or the re-
sults obtained will be poor.

cover any band of wave-lengths desired by
plugging in honeycomb coils having the prop-
er number of turns. The radio frequency
amplifiers may be cut in ar out of the circuit
by the manipulation of switches S2 and S3,
the amplifiers bheing cut out when both

A Four-Tube Reflex

Two Stages of Audio Frequency Amplification.
Detector.

Ll

Receiver That Furnishes Three Stages of Radio Frequency Amplification and

The Tube on the ExtremeLeft Is Employed As a

The Small Square Fixed Condensers Are Used to By-Pass the Radio Frequency Currents.

Great Distances Can Be Covered With a Receiver of This Type, Using But a Loop Aerial
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the circuit. The variable condenser SC is
connected across honeycomb coil S, and 1s
used for tuning the secondary circuit. These
condensers each have 43 plates. The poten-
tiometer should have a range of resistance
from 200 to 400 ohms. The honeycomb
coils do not show up in the photograph.
They are plugged in to a three-coil mount-
ing, which is attached to the front of the
panel.

A Four-Tube Reflex
Receiver

The Reflex Receiver might well be called
a double-duty outfit, for the tubes do just
this. A four-tube reflex set is shown in the
photo of Fig. 7, its corresponding hook-up
being in Fig. 8. The first three tubes are
used for five stages of amplification, three
of radio frequency and two of audio fre-
quency.  The last tube acts as the detector,
and is used in conjunction with the usual
grid leak and condenser. The two variable
condensers provide the means for tuning.
One is connected in series with the primary
coil of the variocoupler, and the other is in
shunt with the secondary coil. In the pho-
tograph, the radio frequency transformers
are seen mounted at right angles to the vag-
uum tube shelf. The two audio frequency
transformers are mounted on the base, hes
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Fig. 8. The Circuit of the Four-Tube Reflex Receiver, a Photo of Which Appears on the Reverse Page.

A Loop Aerial Can Be Used To Advantage With This Circuit.

Its Terminals Should Be Connected to

the Points Marked A and B, and the Secondary of the Variocoupler Disconnected.

tween the two variable condensers. The
small square fixed condensers show up clear-
ly. Their values are given in the circuit
diagram of Fig. 8 A loop aerial can be
used to advantage with this receiver, if de-
sired. It should be connected to the points

Although only seven tubes are shown as be-
ing used, this number is really satisfactory
for all purposes, there heing three stages of
radio frequency amplification and one stage
of audio frequency. The radio frequency
transformers (11) are the type having an

Radio News for July, 1923

fiers. If more stages of radio frequency
are desired, they should be connected into
the circuit in the same manner as the three
shown. . ' .

In the circuit, shown below, 1, 2 and 3
constitute the aerial circuit which is tuned
in the usual way.. If a loop is used instead -
of the aerial it:takes the place of the second-
ary of the variocoupler. The oscillator cir-
cuit 5 is made of a tube 3” in diameter, wound
with 40 turns of No. 20 D.C.C. wire, with a
tap at the 20th turn On the same tube and
about 2” from the first coil are wound 8
turns of the same wire, connected in series
with the secondary of the variocoupler.

Although the tuning of such a receiver
may seem difficult at first, it is not. in fact,
more complicated than that of an ordinary
three-circuit regenerative receiver. When
a loop aerial is used there are only two con-
trols, the tuning of the loop and the oscilla-
tor by means of the variable condensers.

A Tuned Radio
Frequency Amplifier

Tt is the desire of the average owner of
a radio receiving set to be able to pick
up the distant broadcasting stations, as
well as the local ones. If this can be
satisfactorily accomplished, there is the
advantage of a wide selection of broadcast

1 j—

___—li‘
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®

®
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Fig. 10.

fication and Two Stages of Audio Frequency Amplification Employed in This Set.

A Rear View of the Ten-Tube Super-Heterodyne Receiver Built By Mr. R. R. Mayo. There Are Five Stages of Radio Frequency Ampli~
Mr. Mayo Has Succeeded in Picking Up 2LO, London, As

Well As Numerous Stations On the West Coast of the United States.

marked “A” and “B.” The variocoupler,
of course, should be disconnected, when the
loop is in use.

Super-Heterodvne
Receiver

The most sensi-
tive type of receiv-
er known today is
the Super-Hetero-
dyne.  The front
and rear views of
such a set are
shown in Figs. 9
and 10. This sct

iron core and designed for operation on a
wave-length of 5000 mecters. The audio
frequency transformers (13) can be of any
standard make. Variable condensers (8 and
9) have a capacity of .001 MF. while the
honeycomb coils (10) each have 250 turns.
The potentiometer (12) has a variation of
resistance of from zéro to 400 ohms and is
used for stabilizing the action of the radio

programs, any of which can be received at
will. Again, there is that unexplainable itch
for distance that makes such a set desirable.

In order to receive in a reliable manner
programs from stations at some distance, it
is necessary to use radio frequency ampli-
fication in conjunction with a receiving set.
Although the transformer coupled type of
radio {requency amplifier is excellent, the

employs 10 vacuum
tubes, one of which
is used as an oscil-
lator, two as de-
tectors, five as radio
frequency amplifi-
ers, and two as
audio frequency
amplifiers. The cor-
responding hook-up
of this receiver is
shown in Fig. 1L
frequency ampli-

L

Fig. 11.

Tubes 4 and 14 Function as Detectors.

o+

Lo

.

1] '] 1] .‘
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The Super-Heterodyne Circuit, Employing Transformer Coupled Radio and Audio Frequency Amplifiers.
Tube 7 is the Radio Frequency Oscillator.

L_iéi]

@

Vacuum
The Aerial and Ground can be Replaced

By a Loop Aerial, If Desired.
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Fig. 9. A Front

View of Mr. Mayo’s
Super-Heterodyne

Receiver, The Main
Tuning Controls Are
Situated Along the
Lower Part o% the
Panel, So As To Be
Within Easy Reach.

OK&H
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type referred to as a tuned impedance ampli-
fier is superior. Where but onc stage of
radio frequency amplification is to be used,
it is advisable to employ this type, as a great-
er distance can be covered. The WD-11
and UV-199 tubes are very good radio fre-
quency amplifiers, and can be well employed
in such a receiver. Very good results can be
obtained with but two tubes, utilizing one as
a radio frequency amplifier, and giving all
the possibilities of distant reception.

This sct is casily built, all of the parts be-
ing standard. The nccessary apparatus re-
quired, with their corresponding numbers
in the diagram, Fig. 2, are as follows:

(2)-(3). Variocoupler; (4)-(7). Two 23

shown in Fig. 1. The apparatus is placed to
correspond with the circuit of Fig. 2, i e,
everything is set in the most convenient
position for the allowance of short, direct
wiring. Where it is possible, the same posi-
tion of apparatus should be followed when
mounting it on a pancl. The DL-35 honey-
comb coil may be replaced with a single-
laver coil, if so desired. In such a case, the
coil should he wound on a tube having the
same diameter as the secondary coil of the
variocoupler, but with about 10 turns of
wire less. In other words, this coil should
be identical with the secondary coil of the
variocoupler used, except for the number of
turns.

a dull red. With the sccondary of the vario-
coupler placed at about the angle shown in
the photograph, start tuning the set by ad-
justing the primary circuit with the switch
arm and, at the same time, adjusting the
secondary circuit with the variable con-
denser (4). Continue this operation until
a station 1s picked up. Find the best con-
tact point for the switch arm in the primary
circuit. Then, by the simultancous adjust-
ment of condensers (4) and (7), complete
the process of tuning. This last operation
is usually rather critical, especially the ad-
justment of condenser (7), whercin a slight
movement of the dial is sufficient to obliter-
ate the signals.

For the reception

<O

of lon g-distance
stations, all of the
tuning is accom-
plished by the two
variable condensers.

AR

®

For example, if a
distant station,
which transmits on
360 meters, is de-
sired, the primary
switch arm should
be placed on the
point that was pre-
viously found best
for reception on
this wave-length,
The secondary vari-
able condenser (4)
is then adjusted to
a point where near-
by 360-mcter sta-
tions can be heard.
Then, by a very
slow simultaneous
adjustment of the

Fig. 1.

Plate Variable Condensers, (.0005 MF.) of
the same make; (5)-(9). Two vacuum
Tubes; (6). DL-35 Honeycomb Coils; (8).
Fixed Grid Condenser, (00025 MF.) ; (10).
Head-Phones; (11)-(15). Two Filament
Rheostats: (12). Two 22V4-Volt “B” Bat-
teries; (13). 1-Mcgohm Grid Leak; (14).
200-400 Ohm Potentiometer; (16). Two or
more dry cells depending upon the tube used.

Referring to the diagram of Fig. 2, the
tuhe (5) is the radio frequency amplifier,
and the tube (9) is the detector. Coils (6)
and condenser (7) compose the tuned im-
pedance with which amplification is ob-
tained. The layout of this recciving set is

\

Layout and Connections of the Apparatus Composing the
First Vacuum Tube is the Radio Frequency Amplifier, the Second Being the Detector.
With a Set of this Type.

Referring again to the circuit-diagram of
Fig. 2, note that the grid leak 13 is con-
nected directly to the positive side of the
filament, instead of crossing the grid con-
denser, as is usually the case. De sure to
connect it as shown. )

In regard to the operation of this sct:
The temperature of the filament of the first
audio amplifying tube is not critical. That
of the second. or detector tube, however,
may require a fine rheostat adjustment. As
a first operation, light the two tubes by means
of their respective rheostats. The knobs of
the rheostats should be turned towards the
right until the filaments of both tubes burn

AT I

Wiring
Diagram of

the Tuned
Impedance
Radio Fre-
quency
Amplifier

and Receiver.
Dry Cells 16
~ Are Replaced
\ With a 6-Volt

S—)

Storage
Battery, If a

6-Volt Tube
Is To Be
Used.

CURTTIT NI
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“Tuned Radio Frequency Amplifier and Receiver.” The
Quite Some Distance Can Be Covered
Any Standard Make of Apparatus Can Be Used.

two variable con-
densers, all of the
waves close to 360
metersareexplored,
until the desired station is picked up. It is ad-
visahle to cquip these condensers with Vernier
knobs, or purchase variable condensers that
have a Vernier condenser included. It 1s
well, for future reference, to copy the scale-
readings on the dials of the two variable
condensers, where certain stations are re-
ceived best, as well as the number of the
switch-point that gives best results for that
wave-length.

During the process of tuning, the opera-
tion of the set is apt to hecome unstable.
This is denoted by a sudden plucking noise
in the head phones, after which reception is
completely spoiled.  This unbalanced state
is normalized by the use of a stabelizer.

. which, in reality, is a potentiometer; it is

shown in both illustrations, under (14).
When the set hecomes unstable, as described.
this stabelizer knob should he turned to the
right, or to the left, until a position is found
where normal operation of the receiver is
restored. Tt is advisable to adjust this con-
trol cach time a station is tuned in.

Standard tubes may be used with this set.
if desired., providing standard tube sockets
are used and a 6-volt storage battery is pro-
vided for the filament supply, instecad of the
two dry cells. Tn such a casc, the first tube
should be a UV-201, a C-301, or a VT-1;
while the sccond or detector tube can be a
UV-200, C-300, VT-1, VT-2, or any other
type of 6-volt detector tube.
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Radio-Freauency Amplification to the
“Nth Degree”

By S. R. WINTERS

sions, is another bit of testimony subscrib-
ing to the wonder-working feats of the coil
or loop antenna. With an electrical circuit
of this kind, employing as it does four stages
of radio-frequency amplification, the inten-
sity of wireless signals is, of course. greater
than the audibility obtained by the use of an
overhead antenna and the detector tube alone.
Moreover. this circuit, ~hen a loop antenna
is employed. limits interference as well as
atmospheric disturbances. Of course. the
loop antenna is marked by its directional
characteristics, thereby being responsive to
the reception of wireless signals when
pointed in the dircction of the transmitting
station.

The novice is constantly cautioned to pro-
ceed slowly and with more or less depreda-
tion when manipulating an amplifier circuit,
unless familiar with its parts and the prin-
ciple of operation. However, Mr. Parkhurst,
who devised and assembled this outfit during
his vacation period, finds that his wife, un-
familiar with the technical details of the
apparatus, has little difficulty in adjusting
this wireless receiving set in resonance with
a particular hroadcasting station and with
equal facility “tunes out” the station. How-
ever, this outfit, assembled at home during
leisure hours, should especially appeal to
_ . I the “radio amateur,” as a model for dupli-

A Rear View of the Four 8tage Radio Frequency Amplifier and Receiver Tesigned and Cons:ructed cation and operation.

ENGLISH FAN SITS UP ALL NIGHT

w S
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)
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By Mr. Parkhurst. The Disposition of the Apparatus Is Such That Very Short Leads Are Possible.
ADIO - fre- : TQ HEAR WGY
quency ampli- X nh nughs ¢ ra }:O
fication to the @ @ ehq tk usi ilhg wocfw

proverbial  fourth E-tltl} i 11110 ﬁlngtil 4

degree —employing sittng - up

£ : o'clock in the morn-

our stages instead e o) F AN e

of the customary N P s ing get s !
0 or ee—is ef- I S

;g\ctivelthie resent- %é reports receiving the

in 2 hom 7 entire program of

ed in a home-made e @ SD WGY, the Schenec-

\Vlre_less receiving | tady, N. Y. station

OUthbt gecleﬂtli; 35\“ ] ] ] of the General Elec-

sembled by F. A. ——3 tric  Company, on

Parkhurst, a con- Gy < four different eve-

sulting engineer of § nings. The most re-
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Pre]lxminary tests be Complete Cireuit Di . Radio T his reception on a

with the apparatus The Complete Circuit lagram of the Radio Frequ-~-y Amplifier -»d Re--ive=. Successful Stabilization snele tube or valve

were originally con- of the Circuit Is Accomplished By the Use of Twp Potentiometers. ~855 the Fnglish call
ducted from the fif- a ) ) ) them-—home-made
teenth floor of the Belmont Hotel, New _-vaew turns of wire on a frame, resolving  receiving set.  He is J. H. Brittain and he

York City, and, subsequently, these ex- itself into a square only 21 inches in dimen-  lives at Eccles, Lancashire, Fngland.

periments were continued from the Pow-

these commanding points. by use of a 217

square coil aerial, spiral-wound, radio-tcle-

phone signals were audibly received from

transmitting stations located in Chicago,

Kansas City, Mo., Wichita, Kan, and At-

lanta, Ga.

There are four stages of radio-frequency
quency amplification, although the latter unit
s not ordinarily put into operation.

The difficulty Qf controlling the oscillating

point of an amplifier circuit employing more

than three stages of radio-frequency amnli-

fication has discouraged the addition of a

forrth unit. In this instance, however, sich

potcntiometlers by which the grid potential

of the radio-frequency tubes is controlled.

Also_, low plate voltage is used as a means

of limiting the amplification in each of the

four stages. Sixtv-seven and one-half volts

are available for the operation of the ampli- - :

fving tubes and from 1§ to 2 o5 ) -

g 8 to 25 volts are The Front of the Set, Showing the Effcctive Arrangement of the Controls. The Variable Condenser

broadcasting stations
New York City. o markable feature of
hatan Hotel in Washington, D. C. From
amplification. and one stage of audio-fre- .
an obstacle is surmounted by means of two
used‘ for. the detector unit. Knob Accomplishes All of the Necessary Tuning. It Is Equipped With a Vernier, For Fine Adjustment,
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Simple Reflex Circuit

VERY simple reflex circuit that is
A especially adapted for broadcast recep-

tion is shown in the illustration. This
circuit is much simpler than the regular
reflex circuit in that it uses less equipment
to attain practically the same amplification
and in addition is easier to tune. The re-
ults obtained from this circuit were made
possible by simply combining the regenera-
tive property of a vacuum tube with the
detecting property of a sensitive crystal, and
then using the same vacuum tube for a one-
step audio-frequency amplifier.  This circuit
has been thoroughly tested and has given
excellent results.

Almost any simple one-tube radio receiv-
ing sct can casily he converted into this
simple reflex set by merely adding an audio-
frequency amplifying transformer and a
crystal detector and making a few minor
changes. Much louder signals will be the
result, and the additional expensc is well
worth while. To convert the simple one-
tuhe receiving set into the standard reflex
set, a radio-frequency amplifying trans-
former and a potentiometer will be required
in addition to the above equipment; there-
fore, this simple reflex set is less expensive
and easier to construct, and consequently
represents a gain in efficiency.
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The Circuit of the Reflex Receiver Developed by the Author of This Article.
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A Good Portion of the

Radio Frequency Current Passes the Crystal Detector and is Impressed on the Grid of the Vacuum

Tube, Eventually Being Fed Back to the

Crystal by the Tickler Coil,

Rectified, and Then Amplified

At Audio Frequency

The diagram gives practically all of the
information required to connect the appa-
ratus. It may be well to mention here that
better results are obtained with a double
circuit tuner as shown than with a single
circuit tuner, due to the fact that the addi-
tion of a crystal detector introduces resist-
ance into the circuit, and this resistance

tends to decreasc the selectivity and thereby
makes it difficult or practically impossible
to tune out the unwanted stations and still
retain the wanted station. As the crystal
detector circuit absorbs much of the radio-
frequency energy, it is necessary to use 2
tickler coil that is capable of very close
(Continued on page 114)

$225.00 Reflex Prize Contest

1 have always been of the

opinion that for clear reception

there is nothing superior today

to the crystal detector. Accord-

ing to the Bureau of Standards,
which we quote as an authority, the crys-
tal detector is the best and most efficient
rectifier for radio frequency currents
which we know today. It is a wonderful
broadcast reproducer.

Of late the Reflex Circuits have come
to the fore, and quite deservedly so. Not
only do these circuits increase the dis-
tance quite a good deal but they accom-
plish with a minimum number of tubes
the same things as a radio and audio fre-
quency amplifier.

Here is something worth while which,
however, has not been developed the way
it should have heen. We have examined
and tested many circuits, and while a
good many are very good, still there must
be some particular circuit that should be
even better.

For instance, little has been done with
circuits where radio frequency amplifica-
tion is used in conjunction with a crystal,
cither in a regular hook-up, as a Reflex,
or both. Manifestly there ought to he
some way of hooking a crystal detector
to a vacuum tube in a circuit that pro-
duces better results than anything we
know today. That is what we are after—
hence this prize contest.

While we state above that this is a Re-
flex Circuit Contest, we wish to add right
here that we do not limit contestants as
to this. The idea behind the contest
is to use a crystal detector in con-
nection with a vacuum tube hook-up,
and whether the circuit is really a true
Reflex one or not, really does not matter.

What, therefore, is wanted is a com-
hination of a crystal detector with a
vacuum tube, and it makes no difference
whether the set hecomes a regenerative
one, a reflex one, or a radio frequency
amplifier—or, in fact, any similar «com-
bination.
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In other words, we want a combination
of one—and not more than two crystal
detectors. in connection with one—and not
more than two vacuum tubes. The judges
will award the prizes to the circuits or
sets which bring in broadcasting stations
from the furthest distances with the least
amount of interference.

Other points that the judges will bear
in mind are simplicity. originality, and low
cost of scts that can be assembled using
such circuits.

In publishing the various circuits, all
the rights, except patent rights, revert to
the publishers. The latter also reserve
themselves the right to publish all manu-
scripts sent in to this contest, although
not prize winners. In that case, full space
rates will be allowed.

The following prizes will be awarded:

A

$225.00 [n Prizes

First Prize: $100.00
Second Prize: 50.00
Third Prize: 25.00
Fourth Prize: 20.00
Fifth Prize: 15.00
Sixth Prize: 10.00 =
Seventh Prize: 5.00 =

1

A AT =

The following rules must be observed:
RULES FOR THE CONTEST

Not more than two crystal detectors
and not more than two vacuum tubes
may be used in your hook-up. Any kind
of crystal detector, and any make of
vacuum tube, may be used.

The circuit must be new and different
from anything that has appeared in print
heretofore—or otherwise some new fea-
ture must be embhodied in the circuit
which was not used or published previ-
ously. It is necessary that the circuit
must have been actually uscd, as mere

www.americanradiohistorv.com

ideas and hook-ups cannot be considered.

As a proof of this, contributors must
submit photographs of the outfit in order
to compete.

Patented circuits cannot he entered in
this contest.

Where standard instruments, such as
condensers, tubes, crystal detectors, etc,
are used, the make of such instruments
should he stated.

A good diagram of the connections,
well exccuted in ink. must be furnished.

A good photograph not smaller than
57 x 7", giving at lcast two views of the
set used in comnecction with the prize
hook-up. is necessary. A photograph of
the huilder is also required.

All photographs, diagrams, and other
data sent in by contestants, which have
not heen used, may be returned at the
publisher’s expensc.

Where the judges scem to have doubt
as to the practicability of the circuit sub-
mitted, they reserve the right to call for
and inspect and test the circuit used in
connection with the entry. Insured
Parcel Post charges or Expressage will be
at the publishers’ expense, both ways.
Such sets so called for will be returned
promptly to the huilders.

More than one hook-up may he entered
by contestants. The contest is open to
evervone, radio clubs included, except
manufacturers of radio apparatus.

Manuscripts accompanying the hook-up,
or connections, must not be longer than
1500 words.

Where two contestants submit the same
prize-winning idea, identical prizes will
be paid to both.

All prizes will be paid upon publication.

This contest closes in New York on
Aug. 1st, and the first prize-winning ar-
ticle will appear in the October, 1923,
issue.

Address all Manuscripts, Photographs,
etc., to fiditor, REFLEX CONTEST, in
care of Rapio News, 53 Park Place, New
York City.
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Shootihe Trouble

With Trouble-Shooters’ Key and Appendix

HE usual day's business in the radio
dealer's shop is about as follows:

An elderly gentleman is looking at

the variable condensers. He is think-

ing of mounting his.set on top of a

tiree-quarter-inch oak table and wants a

condenser with shaft long enough to mount

BE SURE youRr
TELEPHONES ARE
CONNECTED TO SET

9
'Q\ * \

By [. R. TANNEHILL

whoop.
satisfied.

This is one of the peculiarities of radio.
The telephone company employs experts in
commumcation and a corps of trouble
shooters and “hello” girls to assist you in
talking to a friend a mile away, but with
radio it is different. 1f father
can't assemble the bulbs and
sockets and other whatnots in
about an hour and establish un-
N broken communication with a

P o station at least 1,000 miles zway,
(if=s_ the dealer gets his apparatus

~ 9 ‘;':-*‘7'-3 back in a hurry.
) And after all, these troubles
G Y & come naturally in an mdustry

the dial above the board and the condenser
below. He hears a mushy sound in his
telephones, like a cow pulling its foot out
of the mud. He wants to know what the
cause of it is.

A small boy has 30 cents left for antenna
and crystal. He intends to put the aerial
20" high i the back yard and is now getting
local stations on the third tap. Where will
he hear them with the new antenna? He
has been using the bed springs.

A lady, leading a small child by the hand,
enters and breaks into the conversation. Her
10-year-old son bought a set here last week
and he hasn’t heard farther than Pittshurgh.
distance 700 miles. Her neighbor hears Los
Angeles, distance 2,500 miles, on one bulb
with a storage battery, and he says a peanut
tube is no good. What is the cause of that
awful whistling noise every evening from
eight to nine-thirty on three hundred and
sixty meters? .

While she is talking, the child removes
the caps from three storage batteries and
drops two cigarette ends into one of the
cells.

The day passes in this fashion, the dealer
giving out ten dollars’ worth of advice and
mstruction with each ten-cent purchase.
The climax is reached when the proud father
of the small boy appears and brags about
the knowledge of his son concerning radio.
admitting freely, however, that he, the
father, is not so well informed. His son
has sent him for a new what-you-may-cali-
it for the doojigger. When questioned, he
states that the gadget that turns the whiffle-
tit on the left-hand side of the box is loose
and that the boy asked him to drop in and
get a thingembob. you know. one of those
round dingbats that sort of grips the dickel-

= ) that requires every listener to act
2>, as his own central and repair staff W here

else can a person find out what causes that
whistle or grunt or roar or knock in his set
except by bothering some other radio fan
or a dealer?

When a person attempts to act as his own
doctor or lawyer, he secures a bdok or set
of books covering symptoms or practices or
decisions and classifies his troubles and goes
systematically after the solution.

So, in radio, one must systematize his own
trouble shooting activities and
profit by his past experiences,
properly classified and arranged
for ready reference.

He finally gets it and goes away at the set when it will not produce signals

in a pair of dead phones.

Having determined to your entire satis-
faction that your trouble is more complex
and involved than those mentioned above,
proceed to the key. Carefully locate vour
trouble in the proper classification, and then,
having heen referred to each of several
numbers in the Trouble-shooters’ appendix,
cxamine your set in a critical frame of mind
and see if one of these references doesn'’t
hit the nail on the head. If it doesn't and
you find out what it is, list it and classify
it and preserve it for reference,

TROUBLE-SHOOTERS’ KEY

A. No signals, no noises. \Weak signals,
no noises.

a. No signals in detector. circuit. No
noise. 2, 3, 4,13, 29, 32, 39, 41,

~b. Amplifiers dead or weak with good
signals in detector. 3, 5, 14, 15, 29.

c. Signals in detector weak. 1, 2, 4, 6,
7, 13, 29, 32, 34, 35.

B.  With knocking, scraping, scratching,
or poppmg sounds in the detector circuit.

a. Noises affected by tuning, 9, 17, 18,
21, 25, 26, 30, 31

b. Noises not affected by tuning,

11, 12,
13, 25, 26, 28, 30, 31, 38, 41.

As an example, the writer
has arranged a key to trouble.
The troubles are classified and
the causes and remedies are clas-

KNOCKING SOUNDS ARE
NOT ALWAYS DUE TO
DEFECTIVE BATTERIES

sified. The key is used as fol-
lows. Look in the key and
locate your trouble by its char-
acteristics.  For example, if
you hear a popping sound in
vour detector circuit and said
sound is not affected by tuning,
you will find it in Division B,
subdivision 6, which refers youn
to the Trouble-shooters Appen-
dix. where, under reference
numbers quoted in the key, you
will find your trouble and the
remedy, unless the remedy is
obvious.

As a preliminary precaution,
always be sure your antenna
and ground are connected, see
that your tube is in its socket
and lighted, and that vour tele-
phones are connected to the set.
There is nothing more exasper-
ating than to hunt for trouble
for two hours with your set
dead and then discover that your phone tips
are lying on the floor and had not been <on-
nected to the set.

Next, test all batteries and the phenes.
Noises are not due to battery trouble, but
weak signals and dead circuits are usnally
traceable to battery weakness. Telephones
frequently get out of order, usually through
an open circuit, and there is no use swearing
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C. Knocking, scraping, scratching or pop-
ping sounds in amplifier circuit. but not in de-
tector. Turn filament of detector off and lis-
ten in on amplifiers. If knocking continues
it is in the amplifier units. 5, 12, 27, 41.

D. Howls, hisses, squeals, whistles and
grunts in detector circuit.

a. That are affected by tuning.

17, 18,
19, 21, 26, 40.
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b. That are not affected by tuning. 3, 6,
20, 21, 26.

1. Howls. hisses, squeals, whistles, and
grunts in amplifiers. 16, 23, 24, 41.

F. Humming or buzzing sounds. 22, 33,
34, 36, 37.

G. Unsteady or wavering signals. 8, 9, 10,

12, 25.
TROUBLE-SHOOTERS’

1. Tickler
regeneration ;
leads.

2. Batteries run down.

3. Tube not making proper contact with
socket terminals.

4. Polarity of battery reversed.

5. Transiormer burned out.

6. Grid condenser shorted.

7. Aerial or ground disconnected.

8. Coils loose and vibrating, causing un-
stcady signals by varying induction between
coils.

9. Toou low capacity in antenna, regener-
ation is diflicult to control at extremely low
capacities; where 11- or 13-plate condensers
are used in antenna and set is unstable, place
f.xed condenser of capacity .00025 in parallel.

10. Ram causes leaks off aerial, etc., mak-
ing signals unsteady.

11.  Poor connections to aerial or ground.

12. Defective rheostat and unsteady fila-
rient current.

13. Telephone windings broken or burned
out.

14. Storage battery capable of delivering
current to detector tube, but drain on bat-
tery from amplifiers is sufficient to reduce
voltage on detector filament below critical
point.

15. Lighting amplifier tubes. after adjust-
ing detcctor, throws detector tube out of
adjustment when operated on same battery
always tune in on detector with amplifiers
lighted, if same battery is used.

16. Primary of transformer reversed.

17. Too much “B"” hattery voltage on de-
tector plate.

18. Too much inductance in tickler coil.

19. Too high grid leak resistance.

20. Plate leads touching grid condenser
or its leads or near them.

21. FExcessive detector filament voltage.

22. Ground and plate leads parallel and
close together.

APPENDIX

coil connections reversed, no
remedy, reverse coil or its

23. Cause of howling in stages in excess
of two is difficult to assign. Good remedy
is placing of fixed condenser of capacity .001
across secondary of last transformer.

24. Transformers too close together.

25. Tube oscillating intermittently due to
poor connections to antenna or ground. This
is often a difficult trouble to locate. When
the antenna or ground (whichever connec-
tion is defective) is removed, the noise
ceases, leading the operator to believe that
the noise comes from without. As a matter
of fact, the breaking of his antenna or
ground connection through poor contact
changes his wave-length intermittently and
the set ceascs to oscillate and then breaks
over again with a popping or knocking
sound.

26. Excessive grid charge. Detector tube
paralvzed.  This may result in a howl of
any pitch from a shrill whistle down to a
s'ow knocking sound, at intervals of 10 to
20 per secoud depending upon time interval
of recovery and paralysis. Remedy, decrease
filament voltage, loosen tickler coup]mcr or
decrease plate inductance and lower the grid
leak resistance.

27. Moisture in transformer shorting be-
tween turns or layers. In this case the noise
may be heard with primary of transformer,
telephones and battery in series.  Remedy,
place transformer in oven and dry out at
nmoderately high temperature and impregnate
with paraffin.

28. Plate and grid coil leads inter-
changed, with “B"” battery shorted to nega-
tive filament. This produces a terrific
knocking.

29. Phone condenser shorted.

30. Dust, etc., between plates of variable
condenser. \When the antenna condenser is
shorted, a knock or click occurs as the train
of oscillations in receiver is stopped with
increase of wave-length.

31, Getting hnous against metal parts
connected to usullanmI circuit while tuning.

32. Primary circuit not tuned.

33. Grid condenser on bottom of cabinet
or resting oun table may pick up vibrations
or hum from light circuit.

34, Grid coil disconnected.

35. Tube oscillating below critical fila-
ment temperatvre. It is often the case
(more frequently than generally supposed)
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that weak signals are due to the set oscillat-
ing below critical filament temperature, thus
making it necessary to reduce the tempera-
ture too low in order to clear the signals.
Some tubes oscillate much more readily than
others. This condition is proved by increas-
ing temperature above oscillating point when
1011c115 will increase in dudlblllty but be-
come more and more distorted. Remedy,
less plate inductance, less “B™ hattery, higher

antenna capacity, lower phone by-pass
capacity.
36, The majority of humming sounds

originate in the plate circuit and are caused
by using hook-ups where the plate is directly
connected to aerial or by a faulty connection
causing leaks from plate circuit to ground.
Where a very close coupling is necessary
between plate and grid coils to produce max-
imum regeneration humming sounds are
more pronounced.

37. After charging storage battery from
a home charger, a decided hum is picked
up from light circnit if the charging leads
remain connected to battery.

38. Knocking sounds that cannot be tuned
out and that are not received with antenna
and ground disconnected are usually static.
Remedy, commit suicide.

39. Bank wound coils made at home are
often improperly wound and are frequently
absolutely dead in the receiving circuit. Do
not use home-made bank \vouud coils unless
you understand method of winding.

40. Steady whistling notes that dlsappear
but do not change p1tch with tuning are due
cither to two broadcasters on the same wave
or to your ncighbor listening in to rotten
music with his set oscillating. Remedy, go
over to his house and offer to show him how
to tune his set and get kicked out. Other-
wise you can substitute a 5-watt tube for
your detector. put 100 volts on the plate and
tupe in on the same station with your set
oscillating, and slightly out of phase. This
will discourage him in about five minutes
and he will listen to something else.

41. Poor connections and worn apparatus
in general. Occasionally it is well to pull
the set apart and rewire it. The results are
sometimes surprising.

GENERAL ELECTRIC CO. TO
INSTALL TWO MORE BROAD-
CASTING STATIONS

Plans are nearing completion for the erec-
tion of two more giant radio broadcasting
stations by the General Electric Company,
according to an announcement recently made
by Martin P. Rice, director of broadcasting
for that company.

One of the new stations will be located
near San Francisco and the other is indefi-
nitely placed at somewhere between the
Pacific and Atlantic Coasts. Both will be
modeled after General Electric Company sta-
tion WGY at Schenectady, N. Y. and the
experience gained by the engineers in this
station, after fourteen months' operation, will
aid greatly in the plans to give radio lis-
teners in other parts of the country a radio
service of the highest transmission quality.

Mr. Rice recently returned from the coast
after a tour of inspection. He was accom-
panied by Harry Sadenwater, engineer in
charge of the technical operation of General
Flectric Company radio broadcasting sta-
tions. Sites were investigated in and near
Qakland and San Francisco, Cal, in Den-
ver, Colo.. and Dallas, Texas.

In each city visited, Mr. Rice received
assuratice of co-operation from the cham-
her of commerce and municipal officials, who
were alive to the advantages and prestige
which may accrue to the city which is the
home of a powerful broadcasting station.

The expansion of radio broadcasting by
the General Electric Company from one to
three stations is part of program agreed
upon some time ago by the General Electrlc
Company, the Radio Corporation of Amer-

(Continued on page 96)
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What the Radio Audience Tells Us

By WILLIAM H. EASTON*

1

M m

and religion, and thus please
everyone at least part of the
time. Consequently, those who
do not like jazz music must
bear in mind that many will
listen to mnothing else; while
those who do not like speeches
must remember that a very large
number of radio listeners are
isolated or are invalids, and ab-
solutely depend upon radio for
their contact with the outside
world.

CONSTANT IMPROVEMENTS

NECESSARY

The second point that the let-
ters prove is, there must be con-
stant improvement in broadcast-
ing both technically and artistic-
ally. No station can maintain
its programs on a dead level and
retain the interest of its audi-
ence. The complaints soon be-
gin to come in. . Curiously
enough, they are ail to the ef-
fect that the programs are get-
ting very poor. This is not the
case. They are just as good as
ever; but the taste of the audi-
ence has improved. . It is for this
reason that KDKA is experi-
menting so constantly in every
direction. Its engineers are in-
cessantly striving for better tone
reproduction and for the elimi-
nation of unpleasant noises. Its
program staff is incessantly
working for better artistic ef-
fects and for entirely new fea-

2
W

There Are Fair Radio Listeners On the Other Side of the
Pacific As Proven By the Cover Of Qur Japanese Contemporary,
the From the Exprassion On Her
How Wonderful She Thinks

........ (See Name On Top).
Face, One May Easily Imagine
Radio Is. “Oh My!” Says She.

F the radio audience could realize some

of the problems that have to be solved

by those who are engaged in preparing
the programs, they would, T am sure, not only
sympathize with them but would wonder
how they preserve their sanity. No one be-
fore has ever had to entertain a million or
so people every night; and consequently
those who have undertaken this simple little
task have had to stumble along as best they
could learning as they went and profiting
wherever possible by their mistakes. They
are, however, exceedingly fortunate in hav-
ing an audience that tells them frankly just
what it thinks about their efforts; and with
the hundreds of letters that reach them daily
as a guide they have been able to work with
some degree of certainty.

The first rule that the letters lay down is:
Give the radio public infinite variety, If
you were to open their mail some morning,
the first letter would probably say, “I en-
joyed your concert so much last night.
That’s right; give us more good music and
do away with those execrable popular selec-
tions.”  Then the second letter would say,
“For the love of Mike, cut out the Up-Roar
and give us good old American Jazz.”  Let-
ter number three would read as follows:
“Prof. Simpkins’ address on the Color of
Cats was the most interesting speech 1 ever
listened to”; and letter number four would
state, “Why do you inflict vour audience
with such stupid stuff as the talk on cats?
I hung up my receiver in disgust.”

With testimony like this it is quite evi-
dent that it is very difficult to satisfy every-
bod_v all the time. The only thing to he done,
Is to draw from the entire field of music,
literature, science, politics, culture, hygiene,

*Westinghouse Electric & Mfq. Co.

tures. They began with the
phonograph ; then introduced ar-
tists and speakers in person;
then went outside of the studio
for church services, important
meetings, symphony concerts,
operas, and sporting events; and recently es-
tablished an orchestra so that incidental music
could be rendered in the best possible manner.
Thus, in accordance with the well-known
formula, “Every day in every way we are
getting better and better.”

INTERFERENCE MUST BE ELIMINATED

The third" important fact. that develops
from the correspondence is, interference must
be eliminated. Not only must the audience
be able to hear this station clearly and dis-
tinctly whenever they wish to hear it, but
they must also be at perfect liberty to elimi-
nate its signals and receive equally clearly
the program of some other station that may
for the moment, please them better. This
is their most serious problem at present.
The great increase in the number of sta-
tions has filled the ether with chaos and
confusion and if this is not remedied broad-
casting will die out. The government, the
radio engineers, and those broadcasting sta-
tions that are interested in radio for its own
sake, and not for selfish reasons., are strug-
gling with it valiently. Though the situation
may at times lock hopeless, one should not
forget that worse troubles than this have heen
smoothed out.

Broadcasting is only an infant. If it de-
velops as rapidly within the next two years
as it has in the past two (and there is
every reason to believe that it will) inter-
ference will disappear: trivial programs will
make way for those of real interest and im-
portance; and it will be possible to hear
not only the large American stations, clearly
and distinctly, almost anywhere in the United
States, but stations in London, Paris and
Rome as well.
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RADIO BROADCASTERS OPPOSE
PUBLISHERS
By ROSCOE SMITH

The fight to bring back popular music to
radio was crystallized into organized action
at Chicago in the last week of April when
hroadcasters representing Chicago and twelve
surrounding states formed the National As-
sociation of Broadcasters.

The problem raised by the American So-
ciety of Composers, Authors and Publish-
ers when that association demanded a li-
cense fee or royalty, from broadcasters for
the use of song “hits” rested mainly on the
contention of the composers and publishers
that radio broadcasting has reduced the sale
of sheet music, player piano rolls and phono-
graph records. These products of inspiration
and mechanical devices, they claim, are their
only source of profit and broadcasters were
served with warnings that unless they paid
license or royalty they would face suit for
damages for violation of the copyright laws
if any music controlled by the society was
broadcast by radio.

Out of several hundred broadcasting sta-
tions only two indicated any desire to com-
ply with the dictum of the composers and
publishers and practically all of the stations
placed a ban on music controlled by the
society.

Surprise was manifested by some of the
broadcasters over the action of the composers
and publishers because of ample evidence
in hand that radio has popularized many
songs and thereby created a heavy demand
for such selections. It is claimed that radio
stations reach a far greater audience than
the old-time vaudeville and five-and-ten-cent-
store “song pluggers.”

Thorne Donnelly, program director of the
Chicago Board of Trade station WDAP at
the Drake Hotel was emphatic in his belief
that radio has boomed old and new song cre-
ations. A careful canvass among dealers in
sheet music and phonograph records disclosed
the fact that radio has increased sales and
that the music most in demand is that which
has been hroadcasted.

“DRY” RADIO PROGRAMS

Public resentment because of the “dry”
radio concerts during April because of the
shutting off of popular songs from the pro-
grams brought another phase of the con-
troversy to the fore—a new organization of
independent music publishers formed with
the avowed intention of “breaking the music
trust.” Robert Charles Bates, with offices at
177 North State Street, is reported to he
the acting head of the new association. Mr.
Bates is reported to have said the “dry spell”
would soon be at an end and that jazz and
popular ballads by independent composers
would be broadcast in May. In fact,
broadcasters from every section of the coun-
try left the convention heavily laden with
song hits by hitherto unknown composers.
The new association is named the Associated
Independent Music Publishers.

Many letters have been received by the
newspapers denouncing the action of the com-
posers society and managers of local broad-
casting stations have received hundreds of
letters approving their stand in refusing to
pav tribute to the society.

Summing up the situation it would appear
that J. C. Rosenthal representing the Amer-
ican Society of Composers, Authors and
Publishers and attorneys made little headway
with the broadcasters who expressed freelv
their views that thev are the greatest ad-
vertisers of songs in the world. Wade H.
Wade, of the Wade-Twitchell Compan-,
stated that the sale of phonograph instru-

(Continued on page 99)
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New Development [n Tubes

RADIO tube which consumes 70
per cent less current than any of the
small or so-called peanut variety
now heng sold and the first to
operate with the filament current
supplied from the ordinary flashlight bhattery
has been perfected by the General lectric

Company. It will be known as the Uv-199.
This new tvpe radiotron has the XN-L

tungsten filament, which according to radio
engieers 1s considered as great an advance
over the old tungsten filament for vacuum
tubes in radio work as the tungsten m-
candescent lamp is over the carbon lamp in
the field of clectrical illumination.

The filament wire in the new tube is ex-
tremely small, being but one-fourth  the
diameter of an ordinary hair. Ilowever,
this is not an indication of any weakness.
for this tungsten wire has the strength of
the best steel piano wire. By radio engi-
neers, this new filament is considered prac-
tically ideal.

This new tungsten filament has the high
eflciency of electron  production  of  the
coated filament and the unifor.nity of opera-
tion and ruggedness of the tunesten fitament.
It has the ¢uictness of operaticn and length
of the coated filament and a lower operating
temperature and longer life than the old
tungsten filament.

HEATING CURRENT IS SMALL

The wattage consumed by the filament of
this tube is .18, or approximately but 1/27
of the energy used in the UV-201 tube. Yet
the characteristics when used in a radio sct
are slightly better.

The filament of ihis tube runs at a tem-
perature about 400 degrees cooler than the
old tvpe of Radiotren tube.

It is interesting to unote that 14 different
chemical elements are utilized in this tube
besides traces of several others.

This Radiotron might almost be termed
“the tube with nine lives™ because if the
filament is operated at too high a temper-
ature the electron emission falls off and the
tube becomes inoperative.  However, by
operation at rated voltage with the plate
voltage off for a period of time normal
electron emission can be regained.

The chemical structure of the filament is
responsible for this improvement. When
heated by the current passng through it,
the filament undergoes a chemical chanee
which causes a layer of pure thorium to be
formed on the outside of the filament. Thiv
layer is one atom deep and supnlies the elec-
trons necessarv to the functioning of the
tube. TInside of the filament, just under this

—— o
(c) R.C. A

These Photographs Show the Internal Construction of the New

UV-199 Tubes. On Account of Their Small Size the Grid and Plate

Have Small Capacity Which Makes the Tube More Efficient For
Radio Frequency Amplification.

SR

In This
Picture Are
Shown the
New Tubes
Compa ed to
a Standard
On:.  Note
the Size of
the UV-199
amd  the
Dimensions
of the Platz
of the
"WV-201A As
Compared to
1the UV-201
The C-301A
Is Similar to
th: UV-201A
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layer, more thorium atoms are deposited.
being drawn from the inside of the filameunt
slowly. If the filament is heated too much,
the thorium la-er vaporizes as well as the
supply immediately under it and no more
electrons are emitted. It is, therefore, nec-
essary to reform the layer and thorium
supply to heat the filament at normal tem-
perature for a length of time, depeuding
wnon the excessive temperature at which the
filament was run. In a word, if the fil
ment temperature is too high, the supply of
thorium which produces the electron is less
than the consumed amount. If 10 volts are
applicd on the filament of a UV-199 tube
for about two seconds, it takes about one-
half hour to bring the filament back to its
normal state of operation. Jf the overload
is applied for 10 secends. a few hours may
be required to obtain the same result.
GOOD FOR RADIO FREQUENCY

This new Radiotron tube is an excellent
radio-frequency amplifier, because the capa-
city between elements is lower than that of
the 17V-201-A tube.

Although the base of this tube is of the
same general design as the standard four-
prong base, it is of smatler diameter and
the arrangement of the leads to the contact
pins is different, the grid and plate contact
pins being oprosite rather than adjacent.
This has been done to facilitate wiring and

simplify connections 1n  a
i multi-tube set.
=, This tube operates satis-

factorily in all circuits which
were used with the old UV-
201 tube and should give
slightly superior results, es-
pecially in radio-frequency
smplification.  Constant volt-
age operation of the filament
is recommended.  However,
constant current operation
does not entail the serious
loss of tuhe life that fol-
lowed constant current opera-
tion in the old tungsten fila-
ments.

Work on this new tungsten
filament in the new tube has
heen going on in the research
laboratory of the General
Electric Company for more
than eight years.

The UV-199 tube requires
so little filament energy that
the ordinary No. 6 dry cells
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stance. three No. 6 dry cells in series will
operate one of the UV-199 tubes one hour
a day for a whole year; or will operafe
two hours a day over the entire ‘“radio

remarkably long

give

season.” This is a very advantageous fea-
ture, because it allows dealers to equip sets
in the beginning of the scason with bat-
teries which with ordinary and intelligent
use will last the entire active part of the
SCason.

On a three-tube set three No. 6 dry celis
will operate the tubes one hour per day for
a period of over four months.

In the case of portable sets using three-
cell flashlight batteries, it is recommended
that one set of three flashlight cells he
used for each tube in the set. 1t is imma-
terial whether cach tube is wired separately
to one of the batteries or whether they are
all placed in parallel. provided separate
rheostat control is made for each tube. If
separate rheostat control is not employed for
each tube and only a common rheostat pro-
vided, the bhatteries should be connected n
parallel.

PROPER GRID BIAS MUST BE USED

In common with all receiving tubes, theve
are certain precautions which should be ob-
served in order to obtain satisfactory results,

The proper grid bias must be used, de-
pending in amount upon the plate voltage
employed, Under certain conditions of smal!
nterference, slight static and weak signals,
a grid leak resistance as high as six to ten
megohms can be emploved with success.
With strong signals and heavy interference
or static, a lower grid leak resistance down
to possibly two megohms should be used.
_ Tt should he understood that this UV-199
t+he will not deliver the energy ds an am-
plifier that the UV-201-A will. The UVv-
201-A is a remarkably powerful tube and
has electron emission, mutual conductance
and amplification far above any other re-
ceiving tube. 1t must not be expected that
with a filament expenditure of only .18 watt
that as powerful results can be obtained on
an amplifier as with the expenditure of 1.25
watts.

On account of the low filament current
required by this tube, it is essential to have
the filament rheostat of sufficient resistance.
For operation from three dry cells, the fita-
ment rheostat resistance should be at least

(Continued on page 99)
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The Antenna and [ts Relati'on To Detection Efficiency

N the last article of this series the
antenna system was studied in complete
detail. Any of the multiple wire an-
tennae there given are suitable for
transmission and reception. However,
if only reception is to take place, then a
single wire antenna will be found to be com-
pletely satisfactory. In this case certain
important questions arise which, if properly
answered, will result in greatly improved

"J?_ f19. 4

A Single Circuit Tuner Which May Be Used
With Any Type Of Detector.

o Derecior

reception under the various conditions and
circumstances which arise in radio reception.
Such questions are: How long and high
should the antenna be made when employ-
ing crystal detectors? How long and how
high when employing non-regenerative tube
detectors? How long and how high when
employing regenerative single circuit tuners,
and when employing regenerative double cir-
cuit tuners? Can the antenna ever be made
short and low without sacrificing detection
efficiency, and, if so, when? What are the
requirements for good detection when em-
ploying crystal detectors or non-regenerative
tube detectors, and when employing regen-
erative tube detectors? These questions are
the heart of the reception problem. Most
amateurs think that it is always essential to
make the receiving antenna as high and as
long as possible. This notion is erroneous
and would not be so prevalent if the rela-
tionship between antenna height and detec-
tion efficiency were thoroughly understood.
This article will, therefore, be devoted to
an explanation of this matter.
OBTAINING LOUD SIGNALS

In radio reception the condition aimed for
is to receive the signal as loudly as possible.
Especially is this the case when receiving
broadcast entertainments, for it is often de-
sired to entertain a roomful of people. Now
the loudness with which the transmitted sig-
nal is received depends upon the efficiency
of the detector, the efficiency of the tuner
and the antenna. Naturally, the more effi-
cient the tuner is, the louder will the re-
ceived signal be, but the efficiency of the
tuner is entirely a matter of the proper
design of the tuner, and this will not be
considered here, as it is a large subject in
itself. This will be taken up in a later
article. We are at present concerned solely
with the antenna and detector.  Now the
efficiency of the antenna was considered in
detail in the previous article of this series
and methods were given for eliminating
wasteful losses and increasing efficiency. We
must, therefore, consider here the specific
problem of the relationship of the antenna to
detection efficiency. The efficiency of the
detector depends upon conditions which
differ for different detectors, but in all cases
the detector efficiency depends upon the sig-
nal voltage applied to the detector. Let us
consider each detector separately.

CRYSTAL DETECTOR

~ In the case of the crystal detector the
eficiency depends upon the extent to which

By LOUIS FRANK

it rectifies. Some crystals rectify imper-
fectly while others rectify well. The recti-
fication of any crystal is proportional to the
square of the voltage applied to the crystal.
In other words, the greater the voltage
which is applied to the crystal, the better
it rectifies, and hence the better it detects.
Now in the case of a crystal receiver, the
voltage applied to the crystal detector is
obtained either directly, as in the case of
the single circuit tuner (Fig. 1), or indi-
rectly by induction, as in the case of the two
circuit tuner (Fig. 2), from the antenna.
The problem of most efficient detection is,
therefore, a problem in obtaining the maxi-
mum possible voltage from the antenna.

The antenna is the means of collecting the
radio energy which travels through space.
The larger it is and the higher it is, the
more energy it extracts from Passing radio
waves. Hence the longer and higher the
receiving antenna, the greater will be the
voltage developed in it, and therefore the
greater will be the voltage transferred and
applied to the crystal detector. In the case

List of interesting
articles appearing in
the July issue of
Practical Electrics

Electric Fountain of Youth
By Clyde J. Fitch

Ford Coil Buzzer

My Wakeful Bedfellow
By M. McCabe

Motor Driven Furnace Control

Electric Thread Gauge

Repairman’s Test Panel

Determining Moisture
By George J. McVicker

s

of crystal receivers, therefore, maximum
detection efficiency will be secured with long
and high antennae; the longer and higher,
the better. The object of height in the an-
tenna is largely to overcome absorption
effects of structures around it, for if the
antenna is too low, much of the energy in
the passing wave trains will be absorbed by
the surrounding structures and so fail to
act on the antenna. If the antenna is made
higher than the surrounding structures, this
disadvantage is avoided. The object of
length in the antenna is to collect as much
of the energy from the passing waves as
possible. The length cannot be made too
great, however, for then the fundamental
wave-length of the antenna will be so great
that sharp tuning will be impossible; in fact,
1t may not be possible to tune to the low
broadcasting wave-lengths at all then. So
that in tuners employing crystal detectors,
maximum results will be obtained with long
and high antennae. Good, practical values
are about 100" to 150’ long (it is not neces-
sary to go beyond 150') and as high as con-
ditions permit, which generally is in the
neighborhood of 50’ or 60/ maximum above
ground.

g‘he non-regenerative tube detector isalso
a volt'flge operated device,” that is, its re-
sponse is directly proportional to the voltage
which is applied to the grid of the detector
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tube. The voltage applied thus is the signal
voltage, and the magnitude of the signal volt-
age depends upon the received current in the
antenna. This depends upon the size of the
antenna, the longer and higher the antenna,
the greater the voltage. Thus for non-
regenerative tube sets, the antenna should be
constructed to have great length and height,
as for the crystal tube sets.

COUPLED CIRCUITS ARE MORE
EFFICIENT

When using a single circuit set as in Fig.
1, the voltage which is applied to the de-
tector, crystal or tube, is the voltage direct
from the antenna. However, when using a
double circuit set employing a loose coupler
or variocoupler arrangement, as in Fig. 2,
the voltage applied to the detector is ob-
tained by induction from the antenna pri-
mary circuit. Now in this case the virtue
of this arrangement is that it enables the
operator to adjust the intensity of the signal
voltage which is applied to his detector. By
properly proportioning his primary and sec-
ondary he can so arrange the set that the
transfer of energy from primary to secon-
dary is accompanied by a rise in the voltage.
Further adjustment can be secured by in-
creasing or decreasing the coupling between
primary and secondary until the signal of
the proper strength is secured.

The above arrangement will be found to
be very Iimportant at times, especially in
reducing the signal voltage applied to the
detector. It sometimes is necessary to reduce

. rather than increase the signal voltage ap-

plied to crystal or non-regenerative tube
detector. This will be clear from the fol-
lowing phenomenon which the reader has
probably often observed. While listening to
the broadcast entertainments he has heard
a sudden loud signal interfere with the con-
cert or speech, after which the concert or
speech was no longer heard. Then after a
short while, if he has left his adjustments
as they were, the concert or speech grad-
ually b gins to come in faintly, slowly in-
creasing to normal intensity. The sudden
loud signal was due to a very powerful
signal voltage, probably from some powerful
spark transmitter or transmitter very close
to the receiver. Now, when an excessive
voltage strikes a detector tube or crystal it
paralyzes the detector and prevents it from
operating. This paralyzing action lasts for

% | ;ﬁ o Detector

= flg. 2

This Two-Circuit Tuner Is More Selective Than

the One Shown In Fig. 1; It May Be a Loose

Coupler, a Vario Coupler or Any Kind of Coils
Coupled Together.

a shorter or longer time, depending upon
circumstances, and then the detector grad-
ually recovers, and the signals or broadcast-
ing begin to come in again. In order to
avoid such paralyzing signals it may be nec-
essary to reduce their effect on the detector
by decreasing the signal voltage applied to
the detector and this can be accomplished
by the two-circuit tuner by means of the
coupling arrangement. By loosening the
coupling the voltage induced from antenna

(Continued on page 98)
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Radio (n England
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Evidently, Following the Numerous Tests Made in
the United States of Radio Receiving Apparatus
on Moving Trains, the English Have Fitted the
“Grand National Special” Throughout with Radio.
.Bach Compartment Has a Loud-Speaker, the Re-
ceiving Set Being in a Separate Compartment at
the Rear of the Train. Concerts Are Picked Up
from London, Manchester and Birmingham During
the Journey. The Phote Shows the Operator in
Charge of the Receiving Set, at Work.

Professor Low, One of England’s Greatest Scien-
tists, in the Act of Broadcasting His Lecture
“The World 100 Years Hence,” from. the Eng-
lish Broadcasting Station 2LO. Note the Prculiar
Construction of the Microphone.

€ Wide Horld Photos. v -‘1 ‘ N
& Uide World Photos.

il ~ - - =
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January
1922

Over (00 (ilustrations ~
Edited by H. GERNSBACK-

THE STRFET-ORCAN 4
OF THE FUTURE S5

TS

The Reproduction of a Cover of RADIO NEWS, Used Some
Time Ago, May Suggest Foresight, or Just Pot-Luck, When
Placed Alongside the Above Picture. MHowewver, at the Time,
This Cover Typified Our Prediction of What the Future of Radio
Might Bring. The Picture Above is an Honest-to-Goodness
Radio Organ, Which Recently Appearcd on the Streets of
London. This Hurdy Gurdy Contains a2 Four-Tube Receiving
Set. Two Loud-Speakers Are Used, Whichk Produce Enough
Volume to Be Heard 200 Yards Away.

© K.&H,
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O clear up the congestion in radio broad-

! casting; a new schedule of wave-lengths,

which went into effect on May 15, went
out on April 19 from the Department of Com-
merce, which has been working on the prob-
lem ever since the recent National Radio
Conference.

Definite wave-lengths have been allo-
cated to each of five zones into which the
country has been divided, and broadcasting
stations will have to adhere to these or else
suffer the penalty of loss or suspension of
license.

For the Class B stations (the high-power
transmitting agencies) there will be ten
wave-lengths in each zone, and all of these
will be adjusted so as not to conflict with
any other.

Of the ten zone lengths assigned to Zone
1, which extends from New England through

e District of Columbia,
three of them, 405, 455 and
492 meters, have been as-
signed to New. York City
and Newark. This is- be-
cause so many persons are served by the
stations in the neighborhood, and so much
entertainment talent is available. The sta-
tions in New York and Newark will have
to arrange for division of time.

Other assignments of wave-lengths thus
far in this zone are:

Springfield, Mass. (Westinghouse station)
and ‘Wellesley Hills, Mass., 337 meters.

Schenectady (General Electric), and Troy
- {Renssalacr - Polytechnic), 380 meters;
Philadelphia (Wanamaker’s, Lit's, Straw-
bridge & Clothier), 509 and 395 meters, and

Wacshington (Arlington and Radio Corpora-

tion}, 435 meters. It is likely that Arling-
ton will have a special wave-length and not
be. forced to divide time with any other
station. Wave-lengths.- of 303, 319, 469
meters also are reserved for this zone:.
Assignments in the othet zones up to this

wWww americanradiohistorv com
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To the left is a photo of an “un-

official = receiving set,. built aboard the
U: S. S. Maryland. Connected  to the
auxiliary antenna of this man-of-war,

it- has provided diversion for the entire
crew. WJZ was pickdd up while in the
Cznal Zone. ' The crew of the submarine
S-50, rather than spend their time below,
have equipped. a loud-speaker on deck  of
their craft, which is connected to the sub-
mmaring’s receiving set. From the photo m
the lower left-hand corner, it is evident that
they are enjoying themselves. The phote be-
low will illustrate the effectiveness of radio
advertising. . With the aid of a sensitive
radio receiving set, the New York National
Guard started a drive for recruits. The ap-
paratus was situated in Herald Square, New
York City. The attractive force of the
radio is-evidenced by the crowd standing by.

Here is another point in favor of radio.
Millions of people can listen to the voice of
one person, It virtually roars around the

time arc:

Zone 2—Pittshurgh, 326; Chicago, 448;
Davenport and Des Moines, 484; Detroit
and Dearborn, 517; Cleveland and Toledo,
390; Cincinnati, 309; Madison and Minne-
apolis, 417.

, Zone 3—Atlanta, 429; Louisville, 400;,
Memphis, 500; St. Louis, 546 )

Zone 4—Lincoln, Neb., 341; Kansas City,
411; Jefferson City, 441; Dallas and Fort
Worth, 476; San Antonio, 385; Denver, 323;
(Omabha, 527. }

Zone 5—Seattle, 492; Portland, 455; Salt
Lake City, 312; San Francisco, 509 and 423 ;
Los Angeles, 395 and 469 ; San Diego, 536.

None of the wave-lengths go above 600
meters. This is important to amateurs, as
according to a plan proposed to the recent
conference, the large stations might have
had wave-lengths up to 700 meters, which
would have necessitated the changing over
of many receiving sets. X

Besides the Class B stations, which broad-
cast to long distances, there are 540 Class
A stations which .use the 360 meter wave-
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REVIEW

radio earth. To the right is a photo of
Ransom H. Gilett (con) and Wayne B.
Wheeler (pro) at Station WEAF, who re-
cently debated on-the question of the Eight-
eerith- Amendment. Their speeches were
heard over a good portion of the United
States, and there is no doubt but that their
words set the minds of many on the subject
of prohibition.

There is shown, directly below, a four-
tube ' portable receiving set, the aerial for
which is included on the rear panel. This
outfit is capable of long-distance reception.
The greatest evidence as to what radio
can and may do is gleaned from the lower
photograph. This shows the students in the
Haaren High School of New York receiv-
ing their lessons over the radio. Accounrting
problems were given, and each pupi! worked
an adding-machine, simultaneously with the
announcement. Yes, the radio age has
commenced.

Are Assigned

length. These will be allowed to retain that
wave-length or can come into a special band
between 222 and 300 meters. If a new sta-
tion is erected and it can not meet the quali-
fications of a Class B station it will not be
allowed to use 360 meters, but must go into
the 222-300 band.

Because of the great activity in radio,
the Department of Commerce is enlarging
its forces in the inspection districts of which
there are nine with Boston, New York, Bal-
timore, Atlanta, New Orleans, San Fran-
cisco, Seattle, Detroit and Chicago as head-
quarters. .

Beginning May 15, inspectors will check
the wave-lengths of stations in their dis-
tricts.

It was stated that any station now operat-
ing on 360 meters has the privilege of re-
maining on that wave-length. It is also
emphasized that the assignments of wave-
lengths are for cities and not for specific

- stations. :

. IGNORE RADIO MUSIC TAX

Following conferences among managers

Mer(€

QU

of radio broadcasting stations concerning
the demands made for royalties on all copy-
righted music controlled by the American
Society of Composers, Authors and Pub-
lishers, it was announced on behalf of some
of them that this proposed tax would be ig-

nored and that sending might be continued as-

usual unless court action should intervene.

The Radio Broadcasting Society contends
its members are performing a public service
without profit, and that therefore copyrights
are not infringed.

“In moving picture theatres, cabarets and
other public places conducted for profit, we
understand that copyright holders are ex-
acting, or will demand, two cents for each
seat where this music is presented,” said an
official. ‘At first the suggestion was made that
we pay a similar fee, which might mean
that we would be taxed on 200,000 or more
persons. The present proposals that we pay
fees of $200 to $5,000 yearly are equally out
of the question for a non-commercial’ form
of broadcasting.” .

www.americanradiohistorv.com

Al
@ Fotograms, N. Y.

BROADCASTING CHANGES AT
CHICAGO
By ROSCOE SMITH

A new broadcasting station, with a num-
ber of novel features for such an enter-
prise, will soon make its bow to Middie
West radio fans. The station will be located
at the Edgewater Beach Hotel.

Mr. McDonald, owner of the new station,
said it was his intention to make the station
the show place of radio broadcasting sta-
tions in Chicago. The station will be on
the main floor of the Edgewater Hote! occu-
pying the northwest wing of the building.
Through the windows it will be visible to
those on the walk, and from the inside it
will be fully visible, the entire studio being
enclosed in three thicknesses of plate glass
with four-inch spaces between each thick-
ness, so that the public may walk around
and see the staticn in full operation from
every angle.

K “(Continucd on page 62)
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Radio Pictorial

Abcve: S. L. Rothafel, Director of the Capitol Theatre
in New York City, is His Own Announcer. Right: Trans.
mitting Apparatus of the New 3tation in the Acolian

Building, New York City. Programs Are to be Simul-
r taneously Transmitted on 405 and 455 Meters.

Left: The Big Four of the Second National Conference on Radio, Recently Held at Washington, D. C.
of Radio Inspection of the Department of Commerce,
of Navigation, and L. E. Whittemore, Burcau of St
Operation of Radio Sets to a Class of Salvation Army Lassi

andards.

Dr. J. H. Dillinger, Chief of the Radic Laboratory,

L

Radio News for July, 1923

FUH 4 (T T

IRPURRENISYARIANITRIEELS

From Lef: to Right Are: W. D. Terrell, Chief
Bureau-of Standards, D. B. Carson, Commissioner
Right: Brig. William Palmes, of the Salvation Army, Giving Instructions on the Care and
es, Who Are to Be Assigned as Teachers in Radio at the Various Salvation Army Posts.

%iéa_V@-Lemths for Class A Stations Being Assighed

newly classified broadcasters, were li-

censed during the past week by th2 Ra-
dic Section of the Department of Commerce.
Texas., Oklahoma, Illinois, Pennsylvania,
Louisiana and Indiana each received onz sta-
tion with a wave-length exclusive for its re-
spective district.

From the schedule of wave-lengths for
Class A stations, printed below, it will be
seen that at least 20 distinct wave-lengths
in each of the nine radio districts are avail-
able for distribution by the local inspectors.
Three or four wave-lengths in each district
will be reserved for the best of the local sta-
tions of this class, these waves not being
assigned to stations in the immediately ad-
Joiming districts. This gives the better of
the A broadcasters a partially exclusive
transmitting wave. For example, the wave-
length 222 meters may be assigned to sta-
tions only in the 4th, 5th and 8th districts;
similarly, the wave of 233 meters will be
authorized for use only in the 2nd, 5th and
7th districts, while waves 224, 226, 229, etc,,
i column two, will be allocated in every dis-
trict.  This plan, it is believed. will temd to

SIX Class A stations, the first of the

prevent considerable local interierence, and
create virtually an “A-1” class of stations
within the general A class.

District radio supervisors, as they are now
called, are assigning Class A waves now,
but the transfer of B stations from 400 me-
ters will not be made until noon on May 15.

DISTRIBUTION OF BROADCASTERS BY

DISTRICTS

In the distribution of 582 broadcasters by
districts on April 1, the 9th, the largest in-
cluding the states of Indiana, Kentucky, Wis-
consin, Illinois, Minn.,, Towa, Missouri, N.
Dak., S. Dak, Neb. Kansas, Cola., and the
upper part of Michigan, is seen tc be in the
lead with 190 stations, followed by the 8th
which includes lower part of Mich., Ohio,
W. Va,, and the largest parts of New York
and Pennsylvania.

The distribution of broadcasting stations in
the Nine Radio Districts as of April 1, 1923,
is as follows:

Districts 1 2 3 4 5 6 7 & 9
Clags A 27 19 37 31 65 63 56 71 183 Total §32
Class B I 54 2 3 4 1 3

7 Total 30

Total 28 24 41 33 68 67 57 74 190 Total 582

WWW.ameritanradiohistorv.com

Most of the stations designated here as A
are now operating on the wave-length of 360
meters, but will be placed in° Class C on
May 15, if they desire to continue on 360
meters.

CLASS A BROADCASTING WAVE-LENGTHS

All Districts Specific
Freguency Wave-Lengths Districts

B350 ko/s meters—222 (4-5-8)
1340 224
1330 226
1320 227 (1-6-9)
1310 229
1300 23t
1290 233 (2-5-7)
1280 234
1279 236
1260 238 (1-3-6)
1250 240
1240 242
1230 244 {249
1220 236
1210 248
1190 232
1180 253
1179 256 (1-3-63
1160 258
1150 26%
1i40 263 {2-5.71
1130 264
1120 268

(Lontinued on page 64)
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Casey’s Righ-Uoltage Cat

And About Ten Feet irom Her, Where He Had Landed in One Jum
Eyes Fire-Red, and Sparks Spitting from Every Hair.

EFORE I tell you what I told my
tandlord ahaut Cascy’s High-volt-
age Cat, I want to save yom meed-
less waste of time by assuring you
that there is absolutely nothing in
the idea of substituting @ cat for a dry bat-
tery in radio work It is true that if you
stroke a cat in a ddark room her fur will
give off snapping clectris sparks, Tut a cat
does not gencrate enough electricity te take
the place of cither an ‘A" hattery or a “B”
battery. I have tried cats singly, tandemn
and connected in serices; I have experimented
with tomn cats and tabby cats, olds cats and
voung kittens, large hlack cats and extra-
large tailless coon cats; I have hooked 2
wire to the tail of a car and tried to store
her full of clectricity, thus making her a
cat storage-battery, but it was time wasted.
Tt is cheaper to buy dry batteries. Ncither
one cat-nor forty cats, singly, tandent or’in
series, will produce enough current o cause
any sort of bulb to glow. I admit that T
have mot tried wildcats, panthers, lions or
tigers—because I have never had any handy
—but, on general principles. I do not be-
lieve. the wild ‘cat or the; panther, even if -
producing sufficient voltage, - will ever take
the place of the dry battery, the wildcat~
and the panther being inconvenient ‘im-the
home, cspecially where there are edible chil-
dren. If lions and tigers are ever used in

_said.

Ry ELLIS PARKER BUTLER
Author of “Pigs is Pigs”

And He Was Spitting, Too.

place of forty-cent dry batteries it will be,
I think, only in zoos ar the homes of lion-
tamers.

As soon as we moved into this apartment
T went to the roof and, as a radio fan should,
erected two poles and strung my aerial be-
tween them. Almost immediately the janitor
came to me and said I must take the aerial
down ; it was the boss’s orders that no acrials
should be put on the roof. I immediately
put my hand in my pocket and drew out a
five dollar bill.

“Tere’s a queer thing that not many peo-
ple know.” T szid, thus cleverly changing
the subject; “Every five dollar bill has one
of the four first letters of the alphabet on
it—A, B, C or D. This bill has a D on it.
You never noticed that before? Perhaps
vour wife never noticed it, cither. Perhaps
vou would like to amaze her by showing
her that it is so. Keep that five dollar bill,
and show her. We're having nice weather
these days, aren’t we? I'm glad you called;
drop in anytime; good night.”

The janitor went away and I hoped that
would be the ead of it. but a few nights
later the landlord himself visited us.

“Them wires vou put on the roof——"" he
d.  “The janitor says he told you to take
them down, but you didn’t do anything about
it; you got to take them down.”

“Why ?” T asked.
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p When the High-Tension Electricit

y Stung Him, Was Moses, His Back Up and His
¢ was Looking Right at Sally.

“Tf 1 let everybody in this building string
wires up there,” he said, “this place would
look like a wire factory. There’d be so
many poles up there it would look like a
pin-cushion. And them wircs draws light-
ning. 1f ose wire draws one lightning a
hundred wires would draw a hundred light-
nings, and no huilding can stannd being
lightning-hit a hundred times every time
there’s a storm”

“But, my dear sir!” T exclaimed, “The
hest authorities sav that aerial wires are a
protection from lightning!”

T did not know whether the best authori-
tios said this or uot, but it seemed a good
thing to say. But the landlord did not seem
to take much stock in it. He was a heavy,
fat man, with a reddisb face, and he Jooked
stubborn. [ saw that the only thing to do
was to gct him interested in radia. so that
he would love it and wish us ta have it
in the home, and he cager to have the wires
on the roaf it we needed them there. I
asked him if he knew anything about radio,
or ahout its mplifting and ennobling nflu-
ence, and he said he did not. Se I made
him take a cigar and I put on my merriest
look. .

“Tyery landlord,” I said, “ought to -
sist thaf every tenant has a radio outfit.
He ought fo mut in his lease “The party of

(Continved on page 56)
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Awards of the Super-Regenerative Contest
Super-Regeneration With WD-11 Tubes

ELECTRASTAT S .

oL s ap s

A View of Mr.
Which Employs WD-11 Tubes. The
Situated in the Foreground.

F beauty is a requisite in this contest,
then the set about to be described will be
sadly lacking. The circuits are being
changed about every day, and it was
not deemed worth while to mount the
outfit in a cabinet. The author originally
constructed a three-circuit variometer and
coupler set, and the present super was
built about the nucleus, or perhaps I should
say remains, of this. On the old set, five-
volt tubes were employed, and the filaments
were heated by dry cells, as a storage hat-
tery'is a nuisance in the home. When WD-11
tubes were put on the market, these were

promptly installed, and are the only tubes

used at present. The author is of the opinion
that WD-11 tubes are not as satisfactory with
a tuned plate circuit, i.e., variometer in plate
circuit, as they are with a feed-back coup-
ling. This may be due to low internal
capacity.

Various attempts were made to operate the
super with tuned plate circuit regeneration,
and none of these were satisfactory, possibly
for the reason mentioned in the preceding
paragraph. At any rate in the author’s
opinion, if the advantages of super-regenera-
tion are to be obtained, the mutual induct-
ance between plate and grid inductances must
be high, and mductive coupling must be em-
ployed. :

THE CIRCUIT

After the above remarks we may proceed
to the circuit employed, which is shown in
Fig. 1. From inspection of the circuit it is
seen that no loose couplng is employed be-
tween antenna and grid circuits. While this
reduces selectivity to some extent, it gives
somewhat greater efficiency. The vario-
coupler employed to couple the plate and grid
circuits was made by the Atchison Radio
Company, and mounted on a hard rubber
panel by the author.

It has 45 turns on a 4 stator and about
40 turns on a 3” rotor. The stator is tapped
and at present arranged for the fine and
coarse adjustment, but when a variable con-
denser is employed, fine adjustment is not
necessary. Also, when using a standard
coupler in this circuit, at least 35 turns on
the stator must be used, or the mutual in-
ductance between plate and grid circuits
will not be high enough. The author be-

CONE N S F o

Bradbury’s Super-Regenerative Receiver,
Main Controls Are

By G. U. BRADBURY
First Honorable Mention

lieves it would be desirable to
wind the rotor with smaller
wire, about 60 to 80 turns, but
an ordinary coupler will work.

As to the method of produc-
ing the variation frequency;
this is done with a 1500 turn
coil in the grid shunted by a
0025 Dubilier “Micadon,” and
a 1250 turn coil in the plate,
shunted by a .001 “Micadon.”
Electrostatic coupling is secured
between the two by two Tele-
radio 43-plate variable con-
densers, in parallel. The coils
are also arranged so that either
full or reverse inductive coup-
ling may be obtained hetween
them. This may be done by
drilling a hole in the base of
an ordinary coil-mounting and
fastening it with a screw so
that it can turn on its horizontal
axis. Or the coils may be at-
tached to cords and rest directly
on the table so that thev can
be turned over or put in any
. desired position.

Ope step of audio frequency amplifica-
tion is employed. This is not necessary, but
for some signals will be found desirable. A
Dongan A6 transformer is used, primary
shunted by a .001 Micadon.

OPERATION

Now as to operation, the first thing is:
“look out for your ears”” This circuit is
subject to more squawks, squeals, growls,
machine-gun bursts, and grunts than any the
author has ever operated. At times when
interference is bad, or static strong, it is
difficult to use it to advantage. This is,
however, true of all circuits. Those who

consyruct a set of this kind should remem-

ber that a great deal of the noise that is
heard is due to the heterodyning of broad-
casting stations and receiving sets. On some
night when it is very difficult to hear any-
thing but moans and wails, do not hlame
it on the tubes or batteries, wait until next
morning or late at night and try again. You
will find an almost entire absence of noise
except static, when broadcasting has thinned
out.

Suppose that you have the apparatus

in front of you and are ready to receive.
Turn the filaments up to almost a full heat,
with the tickler coupling (between plate and
grid circuits) at minimum, the coupling be-
tween the big coils at minimum and the elec-
trostatic coupling at minimum. Increase the
tickler coupling until the tube “spills over”
with the characteristic racket. Then in-
crease the electrostatic coupling, or the in-
ductive coupling hetween the big coils until
the “spilling over” stops and the high squeal
of the variation frequency is heard. Then
tune the grid inductance (coupler stator)
and variable condenser until the signals are
brought in. Remember to use all the grid
inductance possible, which is generally the
whole winding, for broadcasting stations.
It might be mentioned here that unless a loop
or small antenna is used, this set is not
good at amateur wave-&{engths.

After the above adjustments have been car=
ried out, adjust the electrostatic and inductive
coupling hetween the big coils until best re-
sults are obtained. The note of the variation
frequency may be objectionable to some peo-
ple, but it has not been found so to the writer.
There is no simple method of getting rid
of this shrill note, without destroying signal
strength to some extent. However, the
squeal may be made less noticeable by put-
ting the DL-1250 in the grid, shunted by a
0025 “Micadon” and the DL-1500 in the
plate, without any capacity across it. This
will sharpen the tuning and lessen the noise,
but will also decrease signal strength.

Very little discussion of the theory can
be attempted in this kind of an article. It
is an accepted fact, however, that the limit
of stable regeneration is reached when the
tube begins to oscillate. Now if we employ
a super-imposed frequency, which acts
roughly as an interrupter, to change the
grid potential at the rate of some ten thou-
sand cycles per second, we may cause a ces-
sation of radio frequency oscillations before
their amplitude has become large. In this
way the regeneration may be carried to a
point that cannot be reached in the ordinary
regenerative circuit. With apologies to
Major Armstrong for some possible inac-
curacies in above explanation, this is as far
as the author will attempt to cover the
theory.

The antenna used was of No. 18 insulated

(Continued on page 70)
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:I‘he Complete Circuit Diagram of Mr. Bradbury’s Set. The First WD-11 Tube Functions as Oscillator,

Regenerator and Detector; the Second Tube is Employed for Audio Frequency Amplification.

The

Fixed Condensers Connected Across the Honeycomb Coils Should Be Composed of a Good Grade of
Copper Sheeting and a Mica Dielectricc. A Common “B” Battery May Be Used for Both Tubes.
Although Separate “B” Batteries Are Advisable.
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A Super-Regenerative Receiver

HEREWITH enclosc a diagram of the
wiring comnections, photographs of the
set and detailed data and the written
statements of two men who have enjoyed the
advantages of a super-regencrative recciver.

I never had any experience with radio
until I built my sct, so you can readily sce
that anyone having a little patience can
make the required parts and assemble the
set and enjoy a real pleasure in being able
to have others listen in on the station you
want, and hear just that onc only.

1 first built the two-step set as described
by Mr. Paul F. Godley last year in “Radio
Broadcast,” except that 1 made the air
choke 400 turns and tapped out eight places
of 25 turns on one end so as to make it
variable, which helps greatly in tuning in,
and I also reversed the A" battery connec-
tions; otherwise the wiring and the sct are
as described by him.

The loop is wound with 7-strand No. 22
twisted wire, 12 turns scparated 5" on a
34" square. I also usc an acrial 150" long
of No. 14 wire, which is comnected to the
top binding post of the loop; this increases
reception, and cnables me to receive i a
radius of about 1,000 miles, the distance
increased from 150 miles as I learned to han-
dle the sct.

1 next added one stage of audio, so as to
be able to usc a loud speaker and it is this
sct that this writing pertains to, as the 3-
tube set is just an enlargement of the 2-tube
set.

By H. L. Hodson
Second Honorable Mention

R

A Rear View
of Mr. Hod-
son’s Receiver.
Radiotron
UV-202 Tubes
Are Used
Throughout.

o [T

DESCRIPTION OF APPARATUS

Following is a description of parts of the
set: One variocoupler of special design, con-
sisting of tubing 4” high and 4” in diame-
ter, with a regencrator inductance coil at
the bottom consisting of 35 turns of No. 22
D.C.C. wire; at the top a stator winding
of 26 turns of No. 30 D.C.C. on cach half,
and the rotor which is 3" in diameter and
114" long is wound with 26 turns of No. 30
D.C.C. wire. All this is mounted on a
414"x415"x7%" wood block and shellacked.
The air choke coil is wound on a tube of
57 diamcter and 8” long and supported by

o Choke co/;/\ 00l MF.
__ = ' i il 500 T
Loop ‘ %ﬂl mﬂ"“—
] e
il '7r % (' oiitE
| H ) i J )
[ =4 11
w5 HE = 1
; | =4 T
LQ.MJ L= | o loud Spaaker
=== ) F fransformer ]

A Complete Circuit Diagram of the
Tube Super-Regenerative Hook-up.

Receiver Shown Above.
The First Tube is Employ
Second Tube is. the Oscillator, and the Third Tube is Employed

This is the Conventional Armstrong Three-

for Audio Frequency Amplification.

ed as the Detector and Regenerator; the

blocks cut to fit under cach end and shel-
lacked and is wound with No. 28 cnameled
wire of 400 turns, as described above.

3—Cotoco .001 M.F. variable condensers.
1—.005 fixed condenser.

2—Bradleystat filament controls.
1—Vernicer filament control.

1—Dayton audio {frequency amplifyving

transformer.

3—Power tube sockets.

3—Radiotron U.V.-202 tubes.

1—Bakelite panel 7%”x12"x21".

2—¢“C” batteries 0 to 12 volts.

1—B” battery 100 to 200 volts.

4—3" dials.

2—Contact arms, 134" radius.
" 30—Contact points.

6—Terminals for loop and battery con-
nections, all mounted on and to the panel
and wood base. (I used a bench mounting
for the tubes, sockets and honeycomb coils.}

2—1500-turn honeycomb coils manufac-
tured by the Coto Coil Co. I experienced
trouhle

some when I first built my
set, due to bad material which I had
to replace, as one tube was broken

down between the grid and filament, onc
fixed condenser shorted and a screw with
the threads stripped on a coil support. When
1 was sure of the wiring and material, I
was still unable to tune in, but T kept trying
for several evenings and first heard KSD
and from then my list grew and is still
growing and so does my “company”’ when
I am home. I am now using a Western
Electric loud speaker.

A Simple Single-Tube Super

AN submitting the following information

on my single-tube Super-Regenerative re-

ceiver, for the reason that 1 helieve the
set is as simple and cificient as it is possible
to make the Armstrong supcr-circuit. The
results obtained fren it have been more than
satisfactory. Unlike the usual super-regen-
crative set, only one condenser is used across
the two large honeycomb coils, and this of
a comparatively low capacity. The lower the
capacity of this condenser, the higher the
variation frequency will be, but, at the same
time. a decrease of this capacity will decrease
the volume of rcceived signals. There should
be a happy medium, though. I find that a
variable condenser, with a maximum capacity
of 001 M.F. (43 plates), pretty well fills

By F. Keil

Third Honorable Mention

the bill. The tuned plate method of produc-
ing regeneration is well adapted to this cir-
cuit and. in all-around work, is superior to
the tickler fced-back type.
APPARATUS USED

The circuit diagram is shown in Fig, 1.
The clements used in this circuit are: L-1
loop acrial, size optional; L-2 Giblin Remler,
1250-turn coil: 1.-3 Giblin Remler, 1500~
turn coil ; L-4 Standard moulded variometer ;
C-1 (11 or 23-plate) variable condenser.
C-2 should be a 43-plate condenser, at least,
and C-3 fixed phone condenser, of .002 M.F.
capacity. For best results the vacuum tube
should he a U.V. 201, C-301 or a Signal
Corps V.T.-2. With the first two mentioned,

(Continued on page 68)
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Fig. 4

Here is the Circuit Used by Mr. Keil. A Vari.
ometer is Employed for Obtaining Regeneration.
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We prefer dark photos to light ones.
than 314 x 315",
station, aerial equipment, -etc.,

RIZES: One first monthly

T TR

must accompary

"t matters not whether subscribers or not.
apparatus, neatness of connections and general appearance.
stations accompanied by a picture of the owner.

The prize winning pictures must be on
All pictures must bear name and address written in ink

the pictures.

prints not smaller than § x 7%
on the back. A letter of not less than 100 words giving full description of the

: All photos are judged for best arrangement and efficiency of the
In order to increase the interest in this department, we prefer to publish photographs of

We cannot reproduce pictures smaller

prize of $5.00. .All other pictures will be paid for at the rate of $2.00 each.

(LR TERTRTT = o

20M, America’s Best All-Around Amateur Station
Owned by FREDERICK B. 0OSTMAN

This Month’s Prize Winner

A Photograph of Mr. Ostman, Standing Near His C. W.

mitter. Note the Two Fifty-Watters on the
the C. W. Transformer Directly Below.
Containing the “Report Cards.”

HE highest honor in amateur radic,

the Hoover cup of the American

Radio Relay League, was awarded

this year to Station 20M, operated

by Frederick B. Ostman, of Ridge-
wood, N. J. Announcement of the award
was made at the League headquarters in
Hartford, Conn., by a committee of thres
judges selected by Hiram Percy Maxim,
President.

The cup, which is awarded annually
by the U. S. Department of Commerce,
through Secretary Hoover, is given to the
best all-around radio station, the major
part of the equipment of which is home-
made.

Important factors in its selection are in-
genuity in design, construction and ar-
rangement, efficiency, consistent transmit-
ting range, obedience to regulations,
amount of traffic handled, and the accu-
racy and completeness of the station log.

DESCRIPTION OF APPARATUS

Mr. Ostman’s station is the Paragon
of efficiency, design and construction.

Transmitting power-supply is furnished
by 110-volt, 60-cvcle current. A special
3-K.W. transformer on the pole, with g
15-ampere meter in the house. No, &
wire rubber-covered leads run from the
meter to the switchboard. Wiring around
the set is in BXX cable, grounded.

The primary of the transformer and
rotary spark gap mains are protected with
large 5-K.W. Dubilier kick-back prevent-

Also Note the Frames
Looks Neat.

ors. The high-voltage
transformer 1s a 1-K.W.
United Wireless trans-

former, with a secondary
giving 30,000 volts. The
condensers in use are two
special Dubiliers, of .014
mfd. capacity, in series
connection, Parallel to
these is a large section of
plate-glass condensers, im-
mersed in oil, with an ap-
proximate capacity of .009
mid. The primary of the
oscillation transformer is
of 3-inch brass ribbon; 114
turns are used for 200 me-
ters.

The rotary gap is a
Grebe synchronous 3-point

rotor, 104" in diameter.
The motor is a Crocker

Wheeler, 220-volt, 114 H.P.
1800 R.P.M.

Closed circuit leads are
all of 2” copper braid, and
very short. The secondary
consists of 1” brass ribbon,
five turns heing used for
200 meters. The ascilla-

Trans-
Second Shelf and

CK&H

tion transformer is constructed throughout of
34" bakelite supports. The secondary is
hinged, to vary the coupling (pancake type).
Normal coupling is 6”.

The antenna transfer switch is a home-
made, angle triple-pole switch, mounted
on half-inch bakelite. This breaks the
antenna circuit for transmitting and re-
ceiving. The scparate transmitting grounds
and counterpoise run directly from the sec-
ondary of the oscillation transformer.-

Rotarv-gap and power are controlled
by the SPST switches, mounted along-
side the right side of the operating table.

Radiation on the spark transmitter by
a Weston Thermocoupled ammeter with nor-
mal coupling and full power, is 614 to 714
amperes, depending upon the line voltage.
The decrement of 1.5 was given after a
check by a U. S. Government inspector.

Power is varied by the use of a large
choke coil, having many taps and a slid-
ing core.

THE CONTINUOUS WAVE TRANSMITTER

The following tubes have been used
from time to time, while experimenting
with this type of transinitter; one to four

(Continued on page 78)

Used in the Transmitting Circuits.
Hoover Cup, if You Followed Suit.
Hasn’t the Kick of the ‘“‘Bottles.”

in the December,

Mr.
1922,
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We Wish to Call Your Attention to the Heavy Leads
Some of You Bugs Wculd Have
Althcugh the “Rotary” is Large Enough to Choke a Cow, it
Ostman’s Receiver is a Bird.
issue of RADIO NEWS.

More of a Chance at the

It Was Fully Described
©K&H


www.americanradiohistory.com

Radio News for July, 1923

E. W. Rouse’s Station
Galveston, Texas

EREWITH is a photograph and de-
scription of station SIM.

The receiver is of the single cir-
cuit type with detector (no amplifier being
used at present) and gives excellent re-
sults.
markable degree of sclectivity, comparing
very favorably with the three-circuit sets.
It has the advantage of tuning to higher
waves without much loss on the lower scales,
(200 meters).

The transmitter, in spite of its “junky”
appearance has been heard in every district,
Canada, Cuba, Mexico and the Panama
Canal Zone. Actual work has been done
with all districts excepting the second and
third. 3BPF furnished the most novel
report, advising reception QSA on a Grebe
CR-8 without acrial or ground, and using
no amplifier.

A S-watt tube is arranged in a reversed
feed-back hook-up. The plate is fed 750
volts alternating current, no attempt being
made at rectification. The antenna current
fluctuates from .60 to 1.50 amperes in ac-
cordance with weather changes. This. an-
tenna is a four-wire cage 30’ high and 35
long with a counterpoise of a single wire
30" high and 250" long, being strung at am
acute angle to the cage. A rectifier is being
constructed and this with the planned 50-
watt tube will probably cause the postman
to have heart failure.

E. W. Rousg,
“WR” Radio 5IM.

B. AITCHISON, 202 W. CLIFTON TERRACE,
WASHINGTON, D. C

1GS, 1KV, 1AHZ, 1AZL, 1BOP, 1CAB, 1COT,

1AP, 1BES, 1BUR, 1]V, 1CPI, 1ZE, 1AT],
1ANQ, 1ATV, 1ACA, 1AOF, 1BCM, 1BAS,
1BOX, 1BEC, 1BVC, 1BVS, 1CMP, 1CAK,
1CKA, 111, 1MC, 1XM, 1WC, 1BVS, 1BMP,
10W,” 100, 1APC, 1¥s, 1IL, 1FB, 1AKL
(ORA?D), 24GB, 2AUY, 2BGI, 2BVH, 2CRA

2CKL, 2CXN, 250 (QRA?), 2GK, 2CCD, 2CQZ,
2FP, 3’s too numierous, 4EB, 4FA, 4}K, 4K,
4NT, 4NV, 401, 4lK, 4FT, 4Y4A, 4Bl 4CM,
4CQ, 4EA, 4HS, 4KK, 4NA, 4PL (QRA?), 4GL,
SABH, SAAF, 5SP, 5KC, SNS, 5ADQ,
. SAA, SEK, 5IX, 5]S, 5SKN, 5MO, 5MB,
5PV, 5CG, 5AZ, 58M, SSP, SZA, 5ZG,
' SUK, 5XB, 5KP, SEL, SADB, 5XV, 5PN,
SPE, STW, 6KA, 6CC, 6XAD, 6ZZ, 6ANH, 6NX,
6JX. 6ZY. 7ABB, 7ZU, 7DC, 7WM, 720, 7AN,
7BH, 7ACH, 8AFY, , 8KEJ, 8VWT, 8UF,
. 8LT, 8AVL, SBHY, 8DAG, 8MC, 8AJX, 8K],
SBWT, 8BUT, 8FU, 8ASV, 8ABS, 8AlA, 8AOL,
8HH, SNB, 8AUX, 8BMF, 8BVE, 8BFO, 8CID,
SCF, 8DAK, 8DWP, 8HN, 8ABS, 8BFO, 8HN,
8AQL, 8ARB, 8BO, 8BPE, 8BYU, 8CGI, 8CUR,
SEV, 8NB, 8SM, 8XP, 9CDU, 910, 9IF, 9CCS,
9AAT, 9DQM, 9DES, 9BCF, 9AZA, 9ADF,
9BKK, 9APW, 98P, 9CEL, 9DUQ, 9CJC, 9CFN,
9DGE, 9PF, 9RC, 9UU, 92T, 9XM, 9TL, 9AMT,
9ATO, 9CND, 9ARI, 9DEX, 9CVE, 9AOG, IPQ,
9DKY, 9X].
Spark: 4HS, 1BOQ, 41K, 8CF, 8CFV, 8FU,
8ASV, 8CF, 8BFO, 9BDH.

Contrary to theory it shows a re- -

AT T

Dr. Toma’s
Station is
the Best We
Have Seen
from Cuba
Way. It
Has a Good
Record as
Well as Ap-
pearance.
Note the
French Am-
plifying Unit
on the Ex-
treme Right
of the Table.

UL UL,

photograph of my radio station ATS, at

Cienfuegos, Cuba. The station is equipped
with a' 4-KW. spark transmitter, having
hoth quenched and rotary gaps. The trans-
former is supplied from a 220-volt, 60-cycle
electrical plant. An oscillation transformer
is used to couple the oscillatory circuit to
the antenna system. The large panel in the
center of the photo has the controlling
switches for the transmitter, as well as the
antenna switch. The radiation meter is
mounted at the top of this panel.

IHAVE the pleasure of submitting a

AT ittt

Although
SIM May
Not Have
Frills-and
What-Nots,
He Gets
Real Serv-
ice from His
Station. The
Transmitter
is a Five
Watter. No
Amplifiers
Are Em-
ployed with
the Receiver.

WU

Calls Heard

9B(i':jmada: 2AP, 3JL, 30H, 3ME, 4HH, 9A]7,
Dalite: CW: 1KV, 2BGI, 2BVH, 2CCD, 2FP,

s too numerous, 4FA, 4]K, 4NT, 4PLl, SPF,
SUK, 5MO, 5ZA, 6ZZ, 8ATX, 8KJ, 8ABS, 8FU,
80K, 8MO, 9FP, 9A0G, 9UU. °

Using 3-foot loop: 1BOQ, 1BES, 2FP, 2BGI,
3APT, 3YO, 4NT, 5XK, 8MC, 8UF, 9AZA.
WILLARD CONSTANTINIDES, RUTHER-

FORD, N. J. (1 STAGE A.F.)

1ABY, IACB, 1AGH, 1ALI, 1ANQ, 1ARY,
1ASI, TAWB, 1AY, 1BGD, 1BVR, 1BXH, 1CKQ,
1CMP, 1ICNP, 1CRW, 1GV, 1YT, 1XX, 2CBC,
3AIC, 3BLP, 3BTL. 3BVH, 3CEO, 3MB, 3TR,
3VR, 3YV, 4AG, 4DO, 4EA, 4FA, 4¥C, 4FS,
4FT, 4GW, 4GZ, 4IR, 41V, 4]JK, 4JL, 4KM, 4MW,
4NV, SABY, 5AGJ, 3DA, SDM, 5DQ, 5IX, 5KC,
sMQO, 50T, 5VK, 5XK, 5KW, S5ZA. 38 heard
in Sth district. 9BZI, 9CCV, 9CMJ, 9CPB,
IDCG, 9DKY, 9DRI, 9DSD, and 17 others.

Spark—3YK.

Canadian—3ABN, 3IV.

H. RALPH HOWLETT, TORONTO, CAN.
(PEANUT TUBE AND LOOP)

Canadian C.W. and Spark—2HJ, 3AL, 3AT,
3BP, 3CE, 3CO, 3DE, 3FZ, 3GE, 3GK, 3HH,
31H, 31L, 3IN, 3IR, 3IS, 3JG, 3]JL, 370, 3]T,
3LY, 30E, 30H, 3PG, 3SI, 3SK, 3SV, 33X,
3TD, 3TF, 3UK, 3UQ, 3WD, 3ZK, 3ZL, 3ZR,
3ZS, 9AJ, 9BH, 9BV,

www.americanradiohistorv.com

Dr. Antonio Toma’s Station, ATS

My receiving sct is home-made, being of
the regenerative type cmploying the popular
two variometer, variocoupler circuit. A two-
stage audio frequency amplifier is included
in the same cabinet. Numerous American
stations have been heard; the record dis-

“tance is 1,900 miles.

My antenna is of the cage type, having
six wires supported by bicycle rims. This
acrial is 60' high and 75 long. Consider-
ing the amount of static in these parts, both
receiver and transmitter have performed
well. —

) IDQW

The call letters 9DQW have been assigned
to Minard T. MacCarthy, 701 Eastgate Ave-
nue, St. Louis, Mo, instead of the Maple-
wood High School Radio Club.

8DIP
The call 8DTP has been issued to Stanley
M. George, of Reesville, Ohio. Appreci-
ate QSL's.

7FT
The call 7FT has been reissued to Arthur
Rosere, 1718 N. 14th Street, Boise, Idaho.
Would appreciate word from persons logging
me.

4 QM

The call 40M has been issued to J. L.
Cooper of 2017 W. Charlton Street, Savan-
nah, Ga,

@
Phones—3AAO, 3AB, JABZ, 3AP, 3AQ, 3CF,
3¢y, 3EL, 3¥FC, 3FD, 3FF, 3FL, 3FO,” 3KB,
311, 30A, 30J], 3PD, 3PF, 3PJ, 3PP, 3PR,

3PT, 3TR, 9AW, 9B], 9BV, 9CV.

American C.W. and Spark—1BTR, 1YD, 2AGB.
2CKL. 3ADM, 3AHP, 3AJO, 3ANG, 3BHM,
IB] 3BMN, 3HL, 3H$, 3MB, 3NS, 440, SBK,
SDA, SEB, 5KC, 5NV, 8ABN, 3AFL, SARB,
SATL, 8ATP, 8AZC. 8BDU], 8B¥, 8BHO, 8BNU,
§BNZ, 8BRI, SBRT, SBUT, 8CEI, SCHF,
8CKO, 8CLZ, S8CPD, 8CRB, SCRC,
8CVX, SDAG, 8DF, B8ER, SKU, 80K,
8UF, 8ZW, 9AMO, 9BCH, 9BK]J, 9BOO, 9CCS,
9CD, 9CNH, 9CVO, 9EP, 9KQ, 9MN, 9RC, 9UU,
9VD, 9VU.

1CNA, HUDSON, MASS. (1 STAGE A. F.)

1ST, 1XX, 1BKQ, 1ARY, 1CDR, 1LL, 1AOK,
1BWJ, 1BAS, 1BRQ, 1BET, 1BVH, 1BYN, 1]V,
1GV, 1ADN, 1CNF, 1CSW, 1ALG, 1AIH, 1AIL,
TATW, 1CKB, 1AAC, 1BAN, 1BOIL, 1YA, 1BHR,
1KW, 1BOQ, 1YK, 1BOA, 1AWZ, 1CJA, 1EO,
1AYZ, 1GS, 1XU, 1RL, 1CN, 1PF, 2HO, 2AYYV,
2AZY, 2XQ, 2XI, 2CKI, 2CCD, 2BGI, 2CBT,
) 2CBW, 20M, 2CBG, 2AWL, 2CMS, 2IX,
20U, 2CRO, 2BVD, 2AYD, 2CEI, 2CRW, 2LE,
2BZV, 3ZO, 3HU, 3XM, 3BUY, 3BSS, 3BHO,
3TR, 3AWA, 3HH, 3AFB, 3FS, 3NF, 3BLF,
3ANO, 3CDG, 3HD, 3BGT, 3ADQ, 3AHB, 37Z,
3ZC, 3AJT, 3AAE, 3]], 3BEI, 3AGA, JALN,

(Continued on paye 83)
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Mr. Leon Deloy’s Station

Bl lnnununnsn s

The Interior

of Station 8AB.
This Shows
Only the C.W.
Transmitter,
The Fbur 250-
Watt French
Tubes Can
Be Seen in
the Center
the Table.
The Trans-
formers Are on
the Right.

of

UL

R. Deloy’s station is the only French

one heard in this country, During the
trans-Atlantic tests it was copied for

a long period with its code word ALUDO.
Fig. 1 shows the hook-up of the trans-
mitter with each instrument numbered apd
having the following characteristics: No. 1
is the acrial formed of three cages, 60" long
and composed of eight wires each; the lead-
in is also a small cage 60’ long. The three
cages composing the antenna are in the shape
of prisms, 12’ in diameter at the free end
and 6’ near the lead-in; these are shown in
the photograph Fig. 2. Fach wire in the
aerial is composed of a small cable made of
eight strands of No. 26 enameled wire. Nc.
2 is the hot wire meter, reading up to 5§
amperes and No. 3 is the series condenser
bringing down the wave-length to 195
meters. ‘With the inductance in circuit. tha
wave-length jumps up to about 250 meters.
This condenser is home-made and consists
of photographic plates and copperfoil. Na.
4 indicates the C. W. inductance made of
29 turns of copper tubing, about 74” in
diameter. In the diagram Na. 5 is the
counterpoise, which was tried during the
test, but was found more efficient when
grounded, this giving 1/10 amp. miore radi-
ation in the antenna. The ground systemn,
No. 6, consists of gas and water pipes and
hot water heating system, as well ‘as the
lightning rod ground and other metallic sur-
faces in the neighborhood. The four trans-
mitting tubes, Nos. 7 to 10, are of the 250-

watt type. Nos. 11 and 12 are series con-
densers for the purpose of stopping the
high tension from the oscillating circuit,

of 20 turns of No. 8 wire. The grid con-
denser No. 14 is also home-made, but
smaller. The grid leak is composed of two
50-watt tubes shown at Nos. 15 and 16 in
the diagram. The filament of these tubes is
heated with an 8-volt storage battery, No.
17, and regulated by means of a rheostat,
No. 18. No. 19 is a voltmeter across the
filament and Nos. 20 and 21 are three-ohm
rheostats in parallel, carrying the 15 amperes
necessary to heat the filaments of the trans-
mitting tubes. The transformer, No. 22.
steps down the voltage of the 110-volt, 25-
cycle line for the filament supply; No. 23
is a milliammeter ranging up to 500 milli-
amperes; No. 24 is an apperiodic electro-
meter with maximum reading for 5.000
volts; No. 25 is a radio frequency choke;
No. 26, No. 27, No. 28 and No. 29 are the
step-up transformers for the plate supply.

The reason so many transformers are used
is that 8AB was formerly a small station,
and during its first months of existence, a
tension of 250 volts seemed a whole lot, but
in these days of trans-Atlantic work a power
of one kilowatt is used with 5,000 volts on
the plates. Tt was necessary to use two
keys in parallel—these are shown at 30 and
31 in the diagram—as the only tyvpe avail-
able was small and could not carry the
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The Transmitting Circuit Used by Mr. Deloy.
Grid Leaks.

The Two 50-Watt Tubes (15 and 16) Function as
Both Plates and Filaments Are Supplied from the A.C. Current Mains Through Step-

Up and Step-Down Transformers.

These condensers are also home-madp, as
was the one described above. No. 13 is the
primary of the oscillation transformer, made

LR RILTE o o i BT

8AB’s Antenna
System ig as
Elaborate As
Some of Those
Employed by
American
Amateurs, It
Consists of
Three 8-Wire
Cage Aerials
$0’ Long and
a Cage Lead-in
of the Same
Length.

[ T ETE T
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intensity without heating very much. For
this reason, two keys were used to allow
the hot one to cool while the second was in
operation. The impossibility of securing, in
time, several pieces of apparatus prevented
Mr. Deloy from making the installations he
desired for the trans-Atlantic tests. The
home-made condensers, particularly, caused
some trouble, as they were warm and formed
corona discharges sometimes. Several other
improvements, which would have been highly
desirable, could not be made on account of
lack of time and apparatus which are not
manufactured in France and take a long
time to come from abroad.

AMATEURS PROBE QRM COM-
PLAINT AND FIND TROUBLE

At a recent meeting of the Executive
Radio Council a Mr. Cook made a complaint
against a licensed amateur, 2CLW, to the
effect that 2CLW was interfering with the
reception of hroadcasting.

The amateur was turned over to the Radio
Club of Brooklyn for investigation and the
following is the report of the committee :

“Our QRM investigation committee, up-

(Continued on page 105)
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A Real DX Receiver

By JOHN H. DIXON, R. E.

Plant Engineer at Station VMG, Apia, Samoa

ITH the receiver to be described

using only two valves I am get-

ting concerts every evening from

America, 5000 miles away, and

from Hawaii 2,240 miles away and
this means good speech and music. Our time
is three and a half hours behind America’s
which means that part of this concert is re-
ceived in daylight here. The same concerts
can be received on one valve when static
sleeps, but not so that they may be enjoyed,
and only after much patient tuning. My
amateur station is situated about 1,000 yards
from the large radio station VMG at which
station T am employed as engineer. My aerial
is a single 7-strand 80’ long, 60" high, sus-
pended between two convenient trees. The
concerts were received about six months ago,
the circuit usced then being the Reinartz to
which were added three stages of Radio and
one stage of Audio frequency amplification.
SUPER-REGENERATIVE RECEIVER USED

The results with this receiver were quite
good, but tuning was difficult and it was re-
placed later by the present adaptation of the
Armstrong Super-regencrative.  All the ar-
ticles T have scen on this circuit scem to
differ in some respects and mine will be no
exception to this.  All the nine articles I
have filed seem to agree, however, that—
Power valves must be used, a C.W. whistle
must be tolerated, Coils D.L. 1250 and 1500
must not be in inductive relation, high plate
voltage is necessary, and a filter circuit must
he employed if audio «frequency amplifica-
tion is to be used.

Cancel all the above for the circuit to be
described. To date I have heard KHJ,
KFI, KUY, KUO, KLP,  KWH, KPO,
KGU, KDYX, and KDAF. The last named
station was heard for the first time on Feb.
22, playing “The Floral Dance.” Static was
coming in fine and interfered only as the
call letters were coming to me, but I think
I got them all right. The best of these sta-
tions are KPO, KHJ, and KFI. I have
pages of log on American Stations. I have
already given proof to the Editor of good
reception of the Xmas and New Ycar con-
certs from KHJ in a former letter.
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valves T use a C-301 and a Marconi V-24. A
Western Electric VT-1 or a C-302 valve
used on six volts without a filament resist-
ance, will do in place of the C-301, but of the
valves T've tried, the V-24 gives the best re-
sults as valve No. 2. These are splendid

about the station, especially for radio fre-
quency work.

coils for the different wave-lengths re-
guired without taps. The fixed condensers
should be of the best make and should have
mica dielectric. -Ordinary cheap receiving
condensers will not do, and will only cause
a loud C. W. whistle if used as C2. Those
of you who can get hold of a Megger should
test the insulation of C2 and discard it if
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The Circuit of Mr. Dixon’s Super-Regenerative Receiver.
Oscillator.

and Detector, and the Second Tube as the

The First Tube Functions As Regenerator
Excellent Results Are Claimed from This

Hook-Up.
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Details of the Tapped
Coils.

Spider-Web
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Here 1 must state that, al-
though a third valve is used,
most of the above results are

Va, pLizs0 . 'l obtained with only two valves

I °© o £z} and Baldwin type C headphones.

H3 o _l When the third valve is used,

C4 5 O the same phones are placed on a

e SHENIE O S k2 Type 999 Remier large tin horn, this giving good
@ @ £ web \ D Amphtier  Poel music all over a small room.
I P 5[0//5 7 e o) L1 2 and 3 are the only parts

L Cs @ that will need explaining; Fig.

The Layout of the Apparatus Used in the Super-Regenerative Re-
5 The Disposition of the In-
struments is an Important Factor and Should Be Followed Where

ceiver Described in This Article.

Possible.

To prove that the receiver was O. K. I
tried it out on the single wire aerial of the
American Consul here, and we heard two of
the American stations besides those in Ha-
waii. He is situated at sea level, while my
station is about 500’ above this. On the
other hand I suffer badly from screening,
my residence being in a very small clearing
surrounded by trees and plantations.

Most of the material needed for the con-
struction of a similar set will be in the pos-
session of the advanced amateur; the begin-
ner should not attempt to make it. For

2 gives all the necessary details.
The former is made of &” red
fibre. No. 28 D. S. C. wire is
used for the primary and sec-
ondary and No. 30 D. S. C. for the tickler.
The coils are mounted in a standard three coil
mounting as are the D. L. coils L4, 5, and 6.
Tt will be noticed that the primary and tickler
coils have one vane of the former made
longer than the rest. This is used as a
handle to vary the position of the coils.
Take care that all the windings run in the
same direction when fastening to the mount-
ings. It is also a good plan to connect
all the commencing ends of the wire on the
three forms to similar terminals of the
plugs. As will be seen, I use tapped coils,
but it would be better to make up a set of
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it does not give an infinity reading. C2 of
course may be made up of two or three
smaller condensers in parallel. This circuit
will be found to differ from the usual at the
places marked X in the circuit diagram. It
will also be noticed that only one grid bat-
tery is used, this in my case being of 13
volts. Bl should be at least 100 voits, and
should be placed on photographic plates or
some such insulation. Incidently this insu-
lation of the several units of the set is very
important. Everything from the 6-volt bat-
tery up should stand on insulating material—
1 find glass cxcellent. Attention to this and
to the wiring will cut out noises and make
the set more stable once it is adjusted. If
rubber shoes are worn, there will be no need
to shicld anything. The battery G.B. must
be very well insulated from the table, and
its leads made as short as possible. If three-
cell torch light batteries arc used, individual
cells being connected with short lengths of
wire and then replaced in their tubes and
again connected together so that the positive
terminal is at onc end and the negative at the
other, the positive may be connected with a
short wire to C5 and the negative to the
grid of V1 (See Diagram). In wiring up,
T use ordinary 18-gauge rubber and braid
covered house-lighting wire. It makes an
ugly job, but can’t be beaten. Cotton cov-
cred wire is useless. Take care that the
bottom terminal of the secondary goes to the
positive, together with the negative of the
hattery Bl. By adding one stage of audio
frequency amplification louder signals will
be obtained and incidentally louder static. I
find a three to one transformer by far the
hest and am using a Saco Clad. The Remler
333 amplifier panél appeals to me because
of its useful transfer switch, but needless to
say other types may be used. A separate
battery of 45 volts up will be necessary, the
negative terminal of this being connected to
the negative of the 6-volt battery.

LAYOUT SHOWN MO_ST EFFICIENT

I would advise sticking to the lay-out
shown in Fig. 2, the lettering of which is the
same as Fig. 1.

Now for the initial adjustment of the set:
Place the D.L. coil 250 in the center socket

(Continued on page 113)
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A Portable Set for the Vacationist

INCE the publication in the November

issue of Rapio NEws of my descripticn

of a portable V. T. set modeled after
the Aeriola Senior, I have received a flood
of correspondence from all over the United
States asking for detailed instructions on
how to build this little set. The set as de-
scribed in that article was designed espe-
cially to be entered in the pocket Radiophone
contest, and therefore certain changes wer=
necessary in the mechanical shape and tha
arrangements of the various elements in or-
der to make it conform to the rules of the
contest. The great majority of the inguir-
ies which I have received were for data on a
set of average size rather than a miniature
outfit. I will, therefore, confine myself
strictly to the constructional details of the
Aeriola Senior, as it is built by the manu-
facturer.

SPECIAL FEED-BACK SYSTEM

The circuit has one or two peculiarities
which T am sure account for the remarkable
records this set has made in long distance
reception. The method of securing regen-
eration by means of both a tuned and ticklet
plate circuit is employed in only two sets on
the market today, one the Aeriola, Sr., the
other the Colin B. Kennedy apparatus. This
feature gives the strong oscillation produced
by means of tickler feed back together with
the very gradual control of regeneration and
oscillation common to any variometer tuned
plate circuit. Another unique feature is the
fixed antenna circuit condenser. As we all
know, the usual single circuit receiver em-
ploys a fixed inductance or one variable in
steps in series with a variable capacity to
resonate the antenna circuit. It is every bit
as efficient to have a fixed capacity and a
continuously variable inductance, and this is
the method employed. .

Let us now proceed with the actual con-
structional details. As this set is operated
with the controls in a horizontal position,
as the British build their sets, and the great
majority here prefer a vertical panel, a few
changes will be made in order to adapt the
instruments to panel mounting. The parts
needed are as follows:

1 piece of bakelite tubing 314" in diame-
ter by 6” long with a wall 1/16” to 1/32”
in thickness.

2 pieces of bakelite tubing 234" diameter by
154” long.

% 1b. of No. 24 D.C.C. magnet wire.

3 tvpe 601 micadons having the following
capacity: .0001, .00025, and .002 micro-
farads respectively.

1 type 600 Dubilier condenser,

capacity
.00025 M ER

By W. B. HODGSON

AN T

The Fortable
Receiving Set
Built py Mr.
Hodgson is the
Paragen of
Simplicity in
Design and
Construction,

Qs

1 megohm Radio Corp. grid leak.

1 socket for the WD-11 or UV-199 tyube
(there are several good ones on ths mar-
ket and either the Atwater Kent, Na-
Ald, General Radio or R. C. A. will do
nicely).

1 rheostat.

A vernier is hardly necessary and is not
recommended, as this tube is not critical.

This completes all parts necessary except
panel binding posts, spaghetti and dials.
Complete parts without tube should nct cost
over eight dollars.

Draw a line down one side of the 6 tube
parallel with the center line and on this line
measure in 14%” from each end and drill
a 5” or 34" hole. Directly opposite these
holes in the opposite wall of the tube drill a
15" hole. The larger hole is on the side
of the tube next to the panel and is large
enough to allow the shaft and an insulated
flexible lead to pass through together without
binding. At both ends of a line drawn

-

The Circuit of the Westinghouse Aeriola, Sr.,
Which is Employed in the Above Receiver Be-
cause of Its Operating Efficiency. All of the
Stationary Coils Are Wound on the Same Form.

through the centers of the " holes drill

a small hole, the proper size for a small ma-
chine screw. Put these two screws through
the holes from the inside and hold them in
place with a nut. We are now readv to
start winding.

Hold the tube horizontally in the hands
and fasten the end of the No. 24 wire under
the screw at the left hand end and wind so
that the winding progresses toward the r'ght,
Furthermore, the direction of rotatior of
the winding should be such that the spool
of wire is passed away from vou as the wire
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passes under the tube and comes toward you
as the wire is brought over the top. This
small detail is important in order that the
inductance of the tickler winding may as-
sist and not oppose the plate variometer.
\When the wire is fastened under the screw
head it is hrought straight in for about 5
before the winding is started. Just 16 turns
are put on and then a space of 34" is left
and the winding again continued for another
16 turns. The width of these two windings
is about 34” each and they constitute the
stator of the tuning variometer. The wire
may be stiffened and held securely in place
as it is wound, by painting it with liquid
bakelite. If this cannot be obtained water
glass will do, but is not quite as efficient. The
winding is now continued after a space of
134" is left and six turns wound on. At
the end of these six turns a very small hole
is drilled in the tube and after about 6 of
wire is unreeled from the spool it is broken
and the end passed down through the hole
and pulled through until all slack is taken up.
Just 27 further along on the tube and about
56" from the right hand end of the tube,
a similar hole is drilled and the wire passed
back through the tube and six more turns
put on,
THE WINDING

Two small holes about 14" apart are drilled
close up at the end of this winding and the
wire threaded through once or twice to keep
it from unwinding. A lead about 6” long
should be left and this is later soldered to
the shield behind the panel. In the 2” empty
space between the two coils of six turns
each is wound the stator of the plate vari-
ometer exactly similar in every respect to the
stator of the antenna circuit variometer. Be
careful to keep to the same direction of ro-
tation as before. The start of this winding
is made at the back of the tube so that con.
nection may be made to the rotor by means
of a pigtail to the end of the metal shaft
of the rotor. The other end of the stator
winding is fastened in place with a piece of
oiled cambric covered with the varnish
and held under the windings. A 6” lead
is left at this end, a piece of spaghetti is
slipped over this and connection is later made
to the plate connection on the socket. ’

The two rotors are next taken in hand and
wound exactly alike. Commencing about
76" from the edge 20 turns are put on. A
34" space is left, and another 20 turns wound
on, and the end fastened by threading
through two small holes, as described before,

A 6" plece of flexible insulated conductor
as small as can be had is soldered to the end

.of the winding on the inside of the rotor

and passed out through a small hole drilled
about 34" away from the hole for the front
shaft. After the rotors are set in position in-
side the tube, this lead is brought out through
the shaft hole in the stator which was drilled
" or 34" for this purpose. This lead
goes to one of the phone binding posts on
the panel after the parts are all assembled.
This, of course, applies only to the rotor
of the plase variometer. The lead from the
other rotor is brought out to one side of
the antenna series condenser. The other ends
of the rotor windings are soldered to the
rear shafts which are made of & brass
rod fastened securely into the rotors by
means of small brackets on the inside. A fter
the rotors are slipped into place a pigtail
is soldered onto the end of these shafts and
fastened under the screw heads which were
placed in-the large tube at the start. There
should now be a total of four leads coming
from the assembled unit as follows:

1. A flexible lead coming through the front

(Continued on page 97)
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Correspondence from Readers

MORE DX

Editor, Rapio NEws:

On Christmas Day and New Year’s Day
I had the pleasure of listening to several
American broadcasting stations, chief of
which were KH) and KUY. Unfortunately
it is still daylight when the stations finish
their usual runs, as our time is about three
hours behind that of California. I have,
however, heard KUY just before our sun-
set.

On Christmas Eve KH]J played “Song
of Love,” “Ave Maria,” and other selections
at 3 o'clock in the morning. At 12 p. m.
the announcer wished the following greet-
ings: “A Merry Christmas, that is the
wish from KH]J, Los Angeles, California.
Hello, Carolina, I hope you get it.” These
are the exact words. Somcone also gave a
speech which came in here with wonderful
clarity, the following being two extracts
jotted down at the time: “How the money
has piled up, how the assistance has been
given.” “And this fund that we have ac-
cumulated now known as the Times fund.”
Not being able to write shorthand I could
not do better than the above in the way of
speech.

On New Year’s Eve KH]J spelled out the
words after saying “A Happy New Year,”
then played a saxophone solo as the first
of the New Year. Another piece intro-
duced with “Hello Hawaii” was “Aloha Qe.”
A siren with rising and falling note was
also heard. On the latter occasion static
was very bad.

These results were obtained with a two-
valve adaptation of the Armstrong Circuit
using a Cun. C. 301 and V. 24 valve,
this circuit giving the same results as a five-
valve set I have, but without the fine tuning
qualities. My aerial is single wire 75 long
60’ high, and is used together with a four-
wire counterpoise. I am only 1,000 yards
from the radio station VMG, and therefore
cannot receive when he is sending.

With either of the above mentioned cir-
cuits I can receive concerts from KDYX
or KGU, Hawaii, any evening I wish to.
A Magnovox added makes the concerts of
the same strength as Gramophone music.
The above stations are 2,240 sea miles away.

KH]J came in twice as strong as KGU,
and the tuning was very broad indeed.

Joun H. Dixon,
Maintenance Engr.,
Radio Station Apia Samoa.

CAN YOU HELP?

Editor, Rapio NEws:

It has occurred to us that some of your
readers might be pleased to hear of the op-
portunity of providing a great deal of hap-
piness and entertainment for the crippled
chiidren at the New York State Hospital
by donating a radio set for their use.

The maintenance and expenses of running
the hospital are provided by the State of
New York, but while a radio set would in-
directly help the children physically, we do
not feel that the tax payers should pay for
one.

About one-third of our 183 patients are in
bed, and this is an unusual opportunity for
large hearted people to bring joy to these
little ones. While their treatment is pro-
longed on account of the condition from
which they are suffering, they are all nor-
mal mentally and will leave here to make
their own way in the world.

Yours very truly,
JEssiE A. SwmiTH,
Secretary to the Superintendent.
N. Y. State Hospital,
West Haverstraw, N. Y.

ELIMINATING INDUCTION FROM
POWER LINES

Editor, Rapio NEws:

I have read from time to time the helpful
hints and other useful things in your
magazine. 1 have had an interesting ex-
perience that I think might be of help to
other readers.

A few weeks ago the company 1 work
for received from a high school a letter
asking to have a wireless set demonstrated.
I was sent to the school with the under-
standing that the school would buy the set
if it would work. At the time I thought it
was strange that the school should doubr
whether it would work or not.

When I had the set all fixed up I called
in the principal and confidently told him
that he was going to hear a wonderful
concert. I really should have tried it first,
alone, because all the concert I could get
was a loud hum and a few straggling
sounds that might have once been music.
I had the loud speaker turned on full
directly from the fourth stage and you
may be sure that it did not make a very
good impression. The principal left the
room and said that if I had it going right
I could find him in his office.

o I

L 10

The July [ssue of SCIENCE
and INVENTION Will Be A
SPECIAL RADIO NUMBER.
Be Sure You Do Not Miss [t..

LOADING THE RECEIVER FOR
LONG WAVE-LENGTHS
By Armstrong Perry
BROADCAST STATION PHOTOS
PRACTICAL POINTS ON REFLEX
AMPLIFIER CONSTRUCTION
By Robert E. Lacault
A POCKET RADIO SET -
By Clyde J. Fitch
AWARDS TO WINNERS IN “SIM-
PLEST BINDING POST CONTEST”
A ONE-TUBE SUPER-REGENERATOR
By Marius Logan
SINGLE TUBE RADIO CONTEST—
$200.00 IN PRIZES
A DIAL CONTROL RECEIVING CAB-
INET By Bert T. Ferencz
GENERAL RADIO CONSTRUCTION
ARTICLES AND HINTS
REFLEX CIRCUITS SAVE TUBES
By A. P. Peck
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30,000 volt power line
— | Grounded wire,
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A New System for the Elimination of Induction
from Power Lines,

I worked all day trying to eliminate the
hum, without success. I discovered that
there was a 30,000-volt power line a short
distance away and as the line turned at
right angles it would be impossible to run
my aerial at right angles to it.

I phoned back to the office, and after a
short time received new instructions. I was
to run a single wire, 150" long, at right
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angles to one part of the power line. When
1 had that done, I was to run another
line parallel to the first one. 1 then had
a two-wire aerial, 150’ long, parallel to
one part of the power line and at right
angles to the other part of it. The power
line that paralleled the aerial was on the
north side, so I simply grounded the north
wire, and used the south one for my
aerial.

It was now evening of the second day.
I asked the principal to visit the school that
evenino to listen to another concert. He
didn’t have much faith in it, but just the
same he came. This time I had tried it
alone and knew that it would work well.
The principal was well pleased with the
results and then he told me that he had
had three other companies install outfits
there before he came to my company. The
others failed to make their sets work, so
the school did not buy them. As I made
my set work the school bought it, and was
very glad to get a set that would work;
I also was very glad to have succeeded in
my first business venture.

CHARLES FLANDERS.

Berkeley, Cal.

SOMETHING WE LEFT OUT

Editor, Rapio NEws:

In the article “Results of $500 prize con-
test, etc.,” in February Rapio NEws, due to
an omission on vour part, you made a gross
misstatement which could react to the detri-
ment of the amateur. You claim that asethe
only things which are done by the amateur
are relaying, trans-atlantic transmission, oc-
castonal assistance to the police and helping
the country during the late war, that the
real usefulness of the amateur is nil “if
the amateur is honest with himself.” The
omission was of the mention of work done
by amateurs during storms which blew down
telegraph and telephone wires. During
November stations 7ZO and 9ZAF, to-
gether with 9ANQ and AD7, gave assist-
ance to a middle western railroad when two
passenger trains were stuck out in the coun-
try in a blizzard, with wires down. Similar
work has been done in all storm afflicted
areas of the United States and Canada by
amateurs every year since the war.

It may be true that amateurs cannot rest
on past laurels, but this is not necessary.
The recent war came at a time when no
person expected it. A new war may break
out any day now, as it is practically cer-
tain that another war will be necessary to
settle difficulities arising out of the preced-
ing one.

Do not lose sight of this:

The amateur is on the job all the time,
so to speak, and when the emergency comes,
he is ready to step in and help with his
station, on a moment’s notice, so that the
statement that ‘“the real usefulness of the
amateur is nil, if the amateur is honest with
himself,” is a most erroneous one.

You mention that you did not intend to
convey the idea that the amateur was doomed
on account of his interference. Now, while
I am glad to hear this, I must confess that
the impressions of all those to whom I have
spoken on the subject, as well as my own,
were to the effect that you did wish to carry
this idea. What, then, is, or was, the ama-
teur doomed to?

In a nearby city we have a person who,
we understand, sells receiving sets; he built
for himself a big honeycomb receiver. When
he has a bunch in listening to the broad-
casting, if it is after 10:30 p. m., he squeezes
the primary and secondary together so as
to get the mush from local C.W. stations

(Continued on page 70)
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Awards Of the $50 Radio Wrinkle Contest

First Prize

A DOUBLE-THROW FQUR-POLE
ROTARY SWITCH
By JOSEPH H. THOMPSON

This switch is for the use of amateurs
who have not much money to spend on the
different parts necessary for a radio set, in
which ciass I belong. This switch works
perfectly on my set. It can be put to any
number of uses such as switching, from
a short to a long wave receiving set or for
switching from detector to one or two stages
of amplification. It consists of a few pieces
of insulation material together with a small
quantity of brass stripping and a few

SCrews.

An Easily Constructed Switch That Will Serve
Any Number of Purposes. It Has the Advantage
of All Contacts Being Stationary.

The different pieces are lettered in the
drawing: D and G are pieces of insulating
material such as hard rubber, bakelite or
any other similar insulation. A and F are
pieces of brass, B and C are also of brass
but of the spring type. H is a small brass
rod for shelf D to rotate on. No dimen-
sions are given in the drawing, for the na-
ture of the instrument does not require any
particular specifications. It can be built to
any size desired so as to conform to any
particular use that it may be put to. B
and C are used as contacts; there are eight
of these on each side of the switch, screwed
separately on the arms G. These are bent
toward the rotating arm D so that when it is
turned, it will press spring C against spring
B to make firm contact. As seen, the upper
parts of springs C are bent at an angle so
that they extend in front of the upper
portion of springs B. This bend may easily
be accomplished with a pair of pliers. The
rest of the construction is easily determined,
as the drawing is self-explanatory.

Second Prize

A RUBBER TIRED VERNIER
ATTACHMENT
By SIDNEY BAMFORD

This vernier can be used in conjunction
with condensers, variometers, tickler coils or
any other apparatus requiring a fine adjust-
ment and controlled by a dial. The mate-
rials required for the construction of this
vernier arc: two 5c. round erasers, (with
metal centers) one brass rod threaded at
both ends with necessary nuts. The threaded
rod should be of such a diameter that it
will slip easily through the holes in the
erasers. Two right-angle brackets drilled
for the rod and machine screws are used
as shown in the sketch, and two 6/32 flat-
headed machine screws and nuts to fit
same. The drawing clearly shows the idea
of construction, but a few words will not
be out of place. A slot slightly larger than

Prize Winners
FIRST PRIZE, $25
A Double-Throw Four-Pole Rotary
Switch

By JOSEPH H. THOMPSON,
1 Graves Ave.,
Northampton, Mass.

SECOND PRIZE, $15

A Rubber Tired Vernicr Attachunwent

By SIDNEY BAMFORD,
83 Lake Street,
Hammondsport, N. Y.

THIRD PRIZE, $10

An Efficient Carbon Disc Rheostat

By CLIFFORD E. MOONEY,
Fredonia, Kansas.

the width of the eraser is cut in the panel
at a convenient distance from the bottam, say
between ¥5” and 1”7. This slot shoald be
long enough to allow the eraser to protude
about 3" without rubbing the sides of the
slot. Then, in line with this slot, a similar
one is cut in the panel, behind the dial and
near to its edge, as shown in the sketch,
Holes to mount the angle brackets are
drilled and countersunk to accommodate the
flat-headed machine screws.

The erasers are held in place by focking
one nut against another on the shaft. If the
upper eraser is too large and causes the

A Very Good Idea In the Way of Verniers. By
Way of Suggestion, the Lower Eraser Could As
Well Be a Wooden or Hard Rubber Disc.

dial to be placed too far from the panel,
it may be cut down by using a sharp razor
blade. As the size of panels and dials vary,
no dimensions are given here,

Third Prize

AN EFFICIENT CARBON DISC
RHEOSTAT
By CLIFFORD E. MOONEY

In constructing a receiving set for ex-
perimental purposes to plans published in
a recent issue of Rapio News, the writer
had a desire to use a carbon disc rheostat
for filament control. Not wishing to pur-
chase one of the numerous types on the
market, the following idea was conceived
and a rheostat constructed accordingly,
which was tested very rigidly and gave
excellent results.

www.americanradiohistorv.com

A non-refillable fuse of the cartridge type
(30-60 amp.), with the ferrules secured to
the fibre tube by small brass tacks was
procured and one end sawed off as in Fig. 1-a.
The filling material and remaining parts of
the fuse link were next removed and a
Fahnestock connector soldered on, as in
Fig. 1-c. After cutting off ferrule 1-a, the
ferrule had best be removed for subsequent
soldering, etc., as the heat used will burn
and char the tube. A saw cut is made 15"
long (Fig. 1-b), to admit flat spring piece
(Figs. 3 and 4). This was made out of
a piece of brass socket shell nicely flat-
tened and cut to shape. Solder in as shown
in Fig. 4. A piece of brass (Fig. 2) 215"
fong x %” wide and about 14" thick is
next secured. The ends can be rounded or

The Carbon Disc Rheostat As It Appears When
Finished.

squared as desired and three holes drilled,
all to clear an 8/32 brass screw. One is
drilled in the exact center, the other two,
34" ear 1 away from the center hole. An
8/32 brass nut is now centered over center
hole and sweated on. The ferrule is next
placed on this piece centrally located and
soldered fast with the nut inside. Another
Fahnestock connector is soldered to a flat
spring piece, Fig. 3, also shown in Fig.
4, One side of the fibre tube is cut
out on the end as shown in Fig. 2, to allow
the fibre tube to fit up over the brass spring.
Next, a knob from an old rotary snap
switch is secured and an 8/32 screw is put
in as tightly as possible and the head is
cut off, see Fig. 5. This should be left
long enough to pass through your panel
and work against the spring piece, Fig. 4.
A number of discs about 4” or 3%”
thick are cut from a 14’ hard round carbon,
such as are used in arc lights, and these
discs are nicely sanded and worked to uni-
form thickness. Cut and finish enough to
fill the tube so that with the tension re-
lieved the brass spring will make contact
with the carbon discs «when the front ferrule
is replaced. One or two discs may have to

cut out Todliow snig
At Jor fitre Tute

5 wi]

fig. 2

Constructional Data On the Carbon Disc Rheostat.
All Measurements Conform To the- Size of the
Fuse Cartridge Used.
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be cut slightly thicker to make up properly.
A little experimenting in this particular de-
tail will soon determine the proper number
of discs to be used. After assembling, the
brass tacks are cut off to just fit through
holes in the ferrule and into the fibre tube
and the unit is ready for mounting. Fig.
6 shows a sketch of the complete assembly.
As is generally known, the more pressure
on the discs the smaller the resistance offered
and vice-versa. The writer tested this piece
of apparatus in every conceivable way and
it is now giving service equal to, if not bet-
ter than most of the rheostats on the mar-
ket. A little care and patience will well
reward anyone who wishes to construct this
rheostat, and the cost should not be more
than a few cents. The writer is an elec-
trical engineer, afflicted with the radio bug
of course, and had access to a quantity of
discardea fuses, sockets, carbons, etc., and
the only cost was just what he would con-
sider his labor. Almost anyone can secure
enough material around home or from the
junk box of the local electrician to build
this little instrument.

AN INSULATING SHAFT FOR
VARIOMETERS

Certain types of variometers and vario-
couplers, and all types of condensers (vari-
able) are so constructed that the shafts are
“live” ; that is to say, they are used to carry
the current from the windings (or plates)
to the binding posts on the instrument. With
this form of construction the capacity effect
caused by the proximity of the operator’s
hands to the dials is very pronounced, and
cannot be remedied by shiclding the panel.
This will be understood when it is seen that
the live shaft on which the dial is mounted
passes through the panel, with the result
that the shaft is not protected by the shield-
ing.

gfo overcome this ‘defect the following
idea was originated. As will be seen from
the accompanying drawing, the variometer
was placed as far back from the panel as
the size of the cabinet would allow, in this
case about three inches. A piece of fibre

A panel.
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If the Instruments Are Too

Shafts of Your
Short, or If You Are Troubled by Body Ca-
pacity Effects, Try This.

tubing was then obtained with an inside di-
ameter equal to the diameter of the vari-
ometer shaft. One end of this was slipped
over the shaft, and kept in place by means
of a set screw, as shown in the drawing.
Into the other end of the tubing was then
inserted a piece of round brass rod, of the
same diameter as the shaft, and about an
inch and a half long. A set screw was used
to keep this rod firmly in place in the tubing.
The rod was then adjusted so as to project
through the panel to the distance required
to accommodate the dial, and the two set
screws tightened up. The hole in the panel
should be exactly in line with the shaft, and
of such size that the brass rod will just
slip through it; this forms a third bearing
for the shaft, and precludes the possibility
of the latter wobbling.

If this scheme is used in connection with
a shielded panel there will be absolutely no
capacity effect noticeable from the operator’s
hands, and tuning will be, therefore, much
simplified. The fact that the variometer is
well set back from the panel, helps to fur-
ther reduce any possible capacity effects that
might exist between the variometer windings
and the hand of the operator. This may
exclude the necessity of shielding the panel.
Condensers and couplers may, of course, be
threaded in the same way.

Contributed by A. H. Whitehouse.

A MAGNET DETECTOR

This simple magnet detector may be made
by any radio fan in a few minutes. A block

of wood 2” high and 34" thick is glued to
To the wooden block

the base of the set.

Here is a Clever Arrangement in the Way of Crys-
tal Detector. The Horse-Shoe Magnet Holds the
Needle in Any Desired Position.

is attached a toy magnet. Ordinary wire
staples will hold it in place. The extremities
of the magnet are placed directly above
the crystal. An ordinary sewing needle is
placed against the magnet which, of course,
1s held in place by attraction. The needle
can be moved along the side of the magnet
to find the most sensitive spot on the crystal.
Galena crystals require the lightest of pres-
sure and it can readily be seen that the
magnet detector will allow less than the
weight of a necedle to touch the sensitive
material.

One connection is made to the curved end.
of the magnet while the other is taken
directly from the crystal mounting.

Contributed by Jack DeWiit.

CORES FOR TRANSFORMERS

I have found that in building transformers
and chokes, the core often causes more
trouble than the windings. Whatever ma-
terial is at hand must he used or expensive
electrical sheet bought and cut. If ready-
made core is used the windings must be made
to “go in the space,” often at a sacrifice of
capacity. When used in radio work, sheet
or wire cores can also cause trouble, strong
lines of force traveling between transformers
or chokes.

The solution of most of these difficulties is

Sealing # W
compoung | E?L//M%

Shell

A Transformer with a Closed Core Composed
of Powdered Iron. This Helps to Simplify the
Matter of Construction.
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the use of powdered iron cores. This sug-
gestion may at first sound preposterous, be-
cause of the apparent impossibility of ob-
taining the powdered iron for such a core;
but in reality it is a simple matter, an ex-
cellent substitute for the wunobtainable
powdered iron being found in any machine
shop, structural iron shop, or garage, this be-
ing the fine grindings from the abrasive
wheels. While this material may be ground
from hard steel it is really very soft due to
cooling from white heat at the wheel to nor-
mal at the floor.

This material has all the advantages of
powdered iron and is far superior to sheet
and wire core with the added advantage of
low cost, most shops throwing it out as scrap.
But above all, it is efficient, it fits the space
meant for it, and it prevents stray flux.

To make use of this type of core it is
only necessary to see that the coils wound
about a fair sized central opening are of a
size to leave at least 14" space between them
and the case on all sides, that they are firmly
wound, well taped and impregnated with
well insulated leads brought out. This unit
is then placed in the shell, the end resting
on two small blocks of wood which provide
space for the core to completely enclose the
coil. The shell can be a small tin can or a
hard rubber, bakelite or fibre tube plugged
at one end. The filings, which have been
previously dried to remove all oil and mois-
ture, are then tamped in around and on
top of the coil. entirely surrounding it with
a perfect path for the magnetic circuit.
When the core has been well packed melted
paraffin or other sealing compound is poured
on and allowed to soak in, which completes
the assembling of the transformer or choke.

This type of core adapts itself readily to
any kind of coil that the experimenter may
have occasion to build, and has been tried
out successfully on radio chokes and trans-
formers and even on small welding trans-
formers, living up to expectations in every
case.

Contributed by Charles B. Neill.

A CONVENIENT SERIES-
PARALLTL SWITCH

A Good Series-Parallel Switch That Takes Up

but Little Space on the Panel. The Two Cons

tact Arms Are Insulated from Each Other by
Fibre Washers.

One variable condenser will do the work
of two when used with a series-parallel
switch, easily made from the ordinary knob
and switch points used for the coupler cir-
cuit.

In one position, the switch connects the
condenser 1n series with the antenna circuit
and in the other position it connects the con-
denser in parallel with the aerial inductance.
The first position has the effect of shorten-
ing the natural wave-length of long aerials
so that broadcast programs can be more
readily picked up, or changing the broad-
cast receiver into a code receiver for ama-
teur wave-lengths. The parallel connection
tends to increase the natural wave-length and
to make tuning sharper.

In addition to the five switch points it is
necessary to make two switch blades, each
wide enough to make contact with two of

(Continued on page 97)
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Apparatus Awarded Certificates

FOUR WAY SWITCH PLUG

A very ingenious switch plug embodying
a departure from the conventional design is
manufactured by the Four Way Company,
of Springfield, Mass. This plug, although
not much larger than the regular telephone
plug, has connections for either two phones,
two loud talkers, or one loud talker and one
pair of phones. A unique switching arrange-
ment with which, by merely turning the
handle, either one or the other head set or
loud speaker can be switched into the circuit

independently, or the two can be connected
either in series or parallel with each other.
The connections are indicated with white
enamel on the plug. The phone cords may
be anchored to a metal ring inside of the
plug so that jerking the cords will not pull
on the tips. Four spring contacts which
are connected to the four phone tips make
connection to two metal segments mounted
on the front part of the plug. By turning
this part of the plug the different connec-
tions are made. A notch is made in the
compound between the metal segments so that
any metal deposited on the insulation from
the rubbing of the spring contacts will not
short circuit the segments. This plug is of
very good mechanical construction.

Arrived in excellent packing, with circular
showing connections.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 162.

REINARTZ COIL

The Reinartz coil which we illustrate is
wound spiderweb fashion on a bakelite disc
2 inches in diameter having 17 bakelite
spokes, the outside diameter of the finished
coil being 5 inches. There is a total of
approximately 130 turns of green silk cov-
ered wire; the wire is wound by skipping
every two spokes, that is, by winding over
two spokes, and then under two spokes, etc.,
until the coil is complete. Three independent
sets of tap connections are brought out: one

set for the antenna circuit, one set for the
grid circuit, and one set for the plate cir-
cuit. With a .0005 M.F. variable condenser
connected across the maximum number of
turns available in the grid circuit section
of the coil, which is the size of condenser
which should be used on this type of coil,
the maximum wave-length was 350 meters.
This was reduced to 250 meters with the
condenser at the zero position. Wave-
lengths lower than 150 meters can be reached
by means of the taps. The coil would allow
for regeneration and oscillation throughout
the entire wave-length range. A hole

. distortion.

through the center of the wooden dis: pro-
vides for mounting. The compactness of the
coil makes it highly desirable, as no other
coils are required in the circuit, two variable
condensers providing the tuning.

This coil is manufactured by the Miller
Radio & Electric Works, 4103 8th Avenue,
South, Seattle, Wash., who wind spiderweb
coils for many purposes.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 163.

BRANDES PHONES

The telephone headset which we illustrate
herewith is manufactured by C. Brandes,
Inc, of 237 Lafayette Street, New York.
This headset is well known as their
MATCHED TONE receivers, and our tests
indicated that they are all that the name
implies.

Connected to our audibility meter, we find
that the greatest sensitivity of the phones
lies between frequencies of 400 and 4500
cycles per second. The greatest sensitivity

is in the neighborhood of 750 cycles. These
limits cover practically all of the frequencies
of the human voice and musical instruments.
The senstitivity is nearly constant within this
range, which is desirable so as to avoid
The sensitivity increases rapidly
from 200 to 400 cycles where it remains
nearly constant from 400 to 2000 cycles and
then gradually decreases up to 4500 cycles
and falls off at higher frequencies. There
is a resonance frequency at about 5500 cycles.

Compared with other phones of the best
make now on the market, these phones rank
well at the top as regards sensitivity, and
in addition may be used for reproducing loud
speech or music, in which case they will
fill a large room with sound without rattling
or otherwise excessively distorting the speech
or music.

_These phones are of medium weight and
size and may be worn with comfort. The
headband is so designed so that the phones
clamp tightly on the ears 50 as to exclude
outside noise. The phones may be adjusted
and clamped to fit the head. The cord and
connections are insulated from the head-
band and metal shell so there is ro pos-
sibility of receiving a shock through the head
when touching the “B” battery conmections.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 164.

F. R. S. VARIOMETER

The F. R. S. Radio Corporation, of 407
E. Fort Street, Detroit, Mich., have sub-
mitted for- test their variometer which we

wWwWw . americanradiohistorv.com

illustrate herewith, This variometer is of
moulded construction of a very convenient
form and presents a pleasing appearance.
When connected to the grid and filament of
a vacuum tube in series with a standard
variocoupler secondary coil the wave-length
range was from 190 to 475 meters, which in-
dicates that the inductance ratio of the

variometer from minimum to maximum is
very high, which is desirable in this type of
apparatus. The shafts are 74 inch in diame-
ter and pass through heavy metal bearings
giving a smooth rotary movement and posi-
tive electrical contact. Tapped holes in the
front metal bearing allow for mounting on
a panel. The rotor is accurately mounted
and is designed to have a minimum distance
between windings, which accounts for the
high inductance ratio. The windings are of
green silk covered wire.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 165.

GOULD STORAGE “B” BATTERY

This lead storage “B” battery, manufac-
tured by the Gould Storage Battery Co., of
30 East 42nd Street, New York City, is made
up of 12 two-volt cells, connected so as to
give a total of 24 volts. Fully charged, the
closed circuit voltage at a 5 milliampere load
is 25 and decreases to 20 during discharge.
The total ampere hours at a 5 milliampere
discharge rate are 3.15. The total watt hours
are 75.54. The cells are all encased in a hard
rubber container of small and compact con-
struction, Holes in the top of each cell

,-.,_:n.q-‘-r"ﬂ""f"“: -
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allow for testing the density of the electro-
lyte with a hydrometer and also for adding
distilled water to compensate for evapora-
tion. Small rubber caps with ventilating
holes fit over openings and prevent foreign
matter from falling into the electrolyte.
Lead terminals are brought up through the
tops of the cells. The individual cells are
connected together with lead links, which
allow taps to be connected to any cell, thus
obtaining voltages in steps of two volts up
to 24. The outside dimensions of the battery
are 474" high by 374" wide by 614" long.

Arrived in excellent packing.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE OF
MERIT NO. 166.
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SYSTEM OF TELEPHONY

(Patent No. 1,449,372, Issued to Harold D.
Arnold, of East Orange, N. J., March 27, 1923.)

This invention rclates to a method of and ap-
paratus for signaling, by means of modulated high-
frequency waves or currents. Very specifically,
its object is to increase the efficiency of tclephonic
communication by modulating a high-frequency
modulation, and eliminating from the antenna or
other sending circuit constant amplitude oscilla-
tions of the carrier-wave frequency which in pres-
ent practice are impressed upon it. Further ob-
jects are to improve the quality of speech received.
and to make possible the secret transmission and
reception of messages. These objects are ac-
complished by providing an arrangement of cir-
cuits whereby current is suitably modulated and
is supplied to the antenna only when the char-
acteristics of the high-frequency current to be

impressed on the antenna are changing, in accord-
ance with the wave form of the signal to be trans-
mitted, and by providing at the receiving station
a small auxiliary regenerator, which shall furnish
a wuave of the frequency of the unmodulated car-
rier-wave.  Although this invention has been
described in connection with a phone system, it
will he obvious to those skilled in the art that
its use is not so limited, since, as is well known,
telegraphic and other meaus of signaling involving
modulation and high-frequency current are funda-
mentally the same in principle as carrier current
telephony. It is also obvious that this invention
is applicable to systems employing a conductive
transmission circuit as well as to radio systems.

WAVE METER AND SIMPLE ELECTRICAL
DEVICE

(Patent No. 1.448,575. TIssued to George H.
Stevenson, of Rye, N. Y., March 13, 1923.)
This invention relates to wave-meters and a

simple electrical apparatus and, more particularly,

to means whereby the frequency calibration of
such apparatus will not be rendered incorrect by
the opening or closing of a key connected to the
circuits of the apparatus. It has been found that
the key, which serves to connect the buzzer into
the circuit, has a capacity between contact blades
of sufﬁgient magnitude to cause the wave-length
calibration, which is correct with the key open,

to he incorrect when the key is closed, or vice
versa. This happens because the effective capacity
of the key blades is in shunt with the tuning con-
denser of the tuned circuit when the key is opened.
This capacity, in a particular instance, is of
the order of 10 x 10-12 farads. A capacity of
this magnitude produces appreciable effects at
radio frequencies. By placing additional insulated
b.lades 14 on the key and connecting these addi-
tional blades in circuit, so that, when the key is
closed, their capacity will be substituted by the
condenser § for the cffective capacity induced by
the contact blades, when the key is opened the
calibration may he made correct for either opera-
tive condition of the apparatus.

SYSTEM OF ETHER WAVE CONTROL

(Patent No. 1,447,779. Issued to John Hays Ham-
mond, Jr., of Gloucester, Mass., March 6, 1923.)

This invention applies to a system of ether-
wave control. TIn the operation of this system,
when the human voice or other sound-producing
means actuates the diaphragm of the microphone
2, located at the sending station, there will be a
corresponding change in circuit characdteristics of
the oscillating waves propagated from the aerial

New
.
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N

of the sending station. These oscillatory waves are
received by the aerial 10 of the receiving station,
So long as the microphone 2 is at rest, the train
of waves emitted from the aerial 9 will be of a
constant and undampened character and ¢ause,
by their high frequency of oscillation, the cur-
rents induced by them, to pass through the recti-
fying detector 12 in a series of rapid impulses of
uniform direction and intensity. Owing to the
inertia of the diaphragm of the phone receivers 14
and the relays 15 and 24, these extremely rapid
impulses of rectifying current do not cause any
appreciable vibration of the diaphragms and, con,
sequently, no sound will be heard in the phone
receivers 14. The cffect of these extremely rapid
and weak impulses is not sufficient to open the
contact device 18 of the relay 15, of Fig. 2.
When the diaphragm of the microphone 2 is actu-
ated by sound waves, such, for instance, as the
human voice, variations in accordance with these
waves are produced in the amplitude or intensity
of the oscillations transmitted by the sending sta-
tion, and these cause corresponding variations of
the amplitude or intensity of the resultant im.
pulses, which act upon the diaphragms of the

receiving. station and, consequently, these are
vibrated in accordance with the sound waves thus
transmitted from the sending station, and cor-
responding sounds may be heard in the receiv-
ing phones 14. This vibration of the diaphragm
of the relay 15 of the system shown in Fig. 2
causes a rapid and repeated opening and closing
of the contact device 18, and a corresponding
rapid and repeated opening and closing of the
circuit through the battery 17, which causes the
release of the armature 21 of the relay 19, and a
consequent closing of the circuit through the
battery 22 and electric bell 23, or other device.

DETECTOR

(Patent No. 1,445,613. Tssued to Harold Potter
Donle, of Meridan, Conn., February 13, 1923.)

The primary object of this invention is to pro-
vide a sensitive, easily adjusted, and dependable
contact-type detector for radio signaling. By
evacuating the chamber in "which the active con-
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tact is located, there is not only avoided the pos-
sibility of deleterious action upon the sensitive
portions of the detector, by moisture, dust or
fumes in the atmosphere, but it does away with
the oxidation which in other contact detectors,
after a few weeks or months, reduces the sensi-
tiveness, and which renders their action unreliable.
The sensitive couple in the form shown by Figs.
1 and 2 consists of metallic particles 5 and a
so-called crystal or non-metallic substance 6.
The particles 5 are preferably of substantial size,
and may be termed granules. They are also
preferably of irregular or angular shape. The
element 6 may be one of the well-known mate-
rials used in self-restoring contact detectors, such
as commercial silicon, galena, iron pyrites, natural
oxide of zinc, etc. These clements are mounted
in the tube, between the terminal plugs 7 and 8.
The fixed or stationary active electrodes 6 may
conveniently he spaced apart from the termninal 7,
hy means of a sleeve of glass, or other insulating
material, 9.

e

VARIABLE INDUCTANCE ELEMENT

to  William

(Patent No. 1,445,242, TIssued 1.
J., February 13,

Shackelton, of Scotch Plains, N.
1923.)

This invention relates to variable electrical ele-
ments such as are used in determining unknown
inductance tnethods of comparison. This inven-
tion, in its preferred form, is provided with three
discs, having attached to thein Reniform coils,
i. e., coils having an outline somewhat in the form
of the kidney bean. With this form of coil sub-
stantially all of the area of each disc is included
within the coils embodied in that disc. The kidney
bean form of coil is adopted since that form is
the most practical to manufacture, as compared
with other forms which may he used to includ.e
as great a proportional disc area, and because it
gives a uniform scale. One great advantage of
this form is, that the discs are of much smaller
diameter for the samec inductance value than
would be used for the form of coil ordinarily
employed. Another advantage is the fact that the
change in inductance is, substantially, directly
proportional to the angle to which the moving
disc is turned, since, for a considerable length.
the periphery of the coils is concentric with the
center of rotation of the moving disc. This feature
assists materially in the accuracy with which the
instrument may be calibrated, as well as the ac-
curacy with which the inductance values may
be determined.

RADIO RECEIVING SYSTEM

(Patent No. 1,447,793. Issued to Marius Latour)

of Paris, France, March 6, 1923.)

This present invention relates to improvements
in circuit arrangements of radio telegraphic re-
ceiving stations, for the purpose of increasing the
sensitiveness of the receiving, and making pos-
sible the application of the principle of heterodyne

(Continued on page 64)
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SLIDE rule has
long been the sym-
bol of engineering

science due to the fact
that it is indispensable to
the engineer.
ally every radio formula
may be solved on a
standard rule. However,
to the novice who has
only an occasional prob-
lem, the cost of such an
instrument is unwarrant-
ed. Besides the first
cost, considerable study
and practice is mneces-
sary before the instru-
ment is trustworthy and
accurate. However, a
slide rule designed to
solve only one or two
problems becomes very
simple and easy to un-
derstand. It is with this
in mind that the follow-
ing scales have been de-
swned which may be
cut out and pasted on
a small card hy the read-
ers, to produce one of
the easiest types of
stide rules to construct
—the rotary type. The
scales themsclves were
harder to lay out, but
this prohlem was up to
the author.

The charts this month
take up the design and
measurement of induc-
tance of single, double
and triple layer coils.
This problem is found
on one side of the card
and scales adapted to fit
the reverse side of the
same card will solve that
ever present problem
which is always before
every radio experiment-

Practic-.

er. What wave-length -

will T obtain with a com-
bination of this' induc-
tance and that capacity?

.02

0%
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PRACTICAL
SLIDE

By RALPH

AUTHOR OF PREPARED

It may be mentioned that in either of
these cases many variations of these problems
Thus if the diame-
ter of the tube to be used in the construction
of a coil is known, the inductance desired,
and the size of wire to be used are also

may be solved as well.

known ;

the chart may then be used to find

out how long the winding should be.
CONSTRUCTIONAL DETAILS

Procure two smooth flat cards having their
smaller dimensions somewhat larger than

the largest of the following scales.

For

c‘onv'enience the four scales will be called
Sections A, B, C and D. First cut out sec-

tions B and D,

in the form of a square,

being careful not to trim away any of the

numbers.

Paste these scales on opposite

sides of one of the cards, taking care that

the centers of the circles coincide.

The

best way of doing this is to punch small
holes with a pin in the center of each section
B and D and another hole in the center of
the card. When these three holes are in
line, the centers are together.
in the center of each section indicates where

A small dot

INDEX

SECTION ‘B

Ceghr

‘WCE ~ M\LL\\’\E“
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RADIO
1.0 : A'
f OF CO
4 \
‘56" 7" 8" “SET INDEX TO POINT TO i

RULE
DIAMETER  \NTERSECTION OF LENGTH AND

BATCHER
RADIO MEASUREMENTS
DIA. CURVES FOR COIL UNDER
CONSIDERATION.
READ INDUCTANCE OPPOSITE
TURNS PER INCH SCALE.”

the hole should be punched. Dry card after
pasting, under pressure between flat sur-
faces to prevent warping.

Paste sections A and C on opposite sides
of the other card getting the centers to-
gether in the same way, and dry flat. When
dry, carefully trim off the edge around sec-
tion A outside of the circle, leaving no
margin. This leaves a round disc with scales
on cach side. It will be found that Section
C is a little smaller, but this is intentional.

Returning to the square card with sections
B and D, cut out the two circular slots on
section D indicated by the letters “s-t-u-v”
and ‘‘w-x-y-z,” cutting clear through the
card. This operation is best done with a
sharp knife. It is desirable to cut exactly
on the lines and curves hounded by the above
letters. The removal of these sections will
not affect the scales on section B on the other
side, since the latter is somewhat larger.

Then lay the rectangular card on the table
with section B up. On top of this place the
circular card with face A up, and fasten
the two together with a small rivet or paper
fastener cyelet inserted through the center
holes. The smaller disc should be free to
turn about the center. When this is donc
the Computer is completed. If it is con-
structed according to these plans, the outer
diameter of section A should be even with

TURNS PER INCH

20 40
30

ANSWER SECT‘ON “A" the inner diameter of section

B: and the scales of section
C will show through the win-
dows opposite the scales on
section D.

In the next issue another
Computer will be disclosed
which will provide a solution
for the determination of the
maximum capacity of a vari-
able condenser, and for the
determination of the effective
capacity when two condensers
are connected in series.

(Continued on page 104)
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?he ﬁleh Speeﬁ %pmratug of the S. 8. Masestlc

=

with negligible static and interference
m mid-ocean, except about the equator.
Using one step of audio-frequency am- .
plification, the following results were
obtained :

ATLANTIC
Station Call Miles
East Hampton, N. Y. WSA 6,000
Cape May, N. J. WCY 5,200
Fomt Isabel NAY 4.000
Moorehead City, N. C. NAN 3,100
Key West, Fla. NAR 3,000
Fensacola, Fla. NAS 3,000
PACIFIC
Vancouver VAE 5,200
San Diego - NPL 4,200
Honolulu NPM 3,400
MNew Zealand VLC »2,50()

“Arlington was heard at 4,200 miles.
The high power stations Balboa
(NBA), San Francisco (NFG), San
Diego (NPL), Honolulu (NPM), and
Guam (NPN) were all heard over prac-
tically the entire Pacific Ocean from
Panama to Australia. Longer wave.
stations could not be heard because the
coils loaded only to 11,000 meters.”

The data {from the Easterner was con-
sidered of such value in connection with
the communications in the Pacific Ocean
that immediate steps have been taken to
arrange tests between high-powered naval
radio stations on the Pacific Coast and
Shipping Board vessels making cruises to
the South-Pacific.

The Wireless Installation Aboard the S. S. Ma]esnc Includes All of the Most Improved Systems.

A Part of the Direction Finder Can Be Seen On the Extreme Left. The Operator Is In the Act of

Deciphering a Message Being Received On the Automatic System Employed For High-Speed Work.
The

Another report from the Shipping Board
states that on February 19, 1923, the S. S.

C. W. Transmitter Is Situated On the Extreme Right.

N the last voyage of the White Star Co. and the Radio Corporation = s =
Liner Mayjestic, the world's greatest of America have proved highly e - ; -
steamship, radio messages were ex- successful, the principal bene- %*{.h- - fa“ﬁ"" |
changed with shore stations of the Radio Cor- fits will be derived from this B 4
poration of America at speeds of over 8 new apparatus when it is in- T 4

words per minute when the vessel was 1,000
miles at sea. Ordinarily speeds in excess of
about 25 words per minute caunot be attained
by hand sending, and in order to meet the
demands of increasing radiogram traffic cre-
ated by the large passenger liners, machine
sending must be used, in which case a given
message can be sent and received in one-
third the time required by maaual methods.

The earlier experiments aboard the Majes-
tic permitted ounly one-way high speed trans-
mission, namely, from ship to shore, there
being no apparatus on board the vessel cap-
able of recetving high speed transmission. In
order to effect fwo-way high speed tele-
graphic service on the vessel during its last
voyage to New York, it was equipped by
the Marconi Company with a high speed
receiver which worked most satisfactorily.
High speed signals were also received from
Paris at a distance of 800 miles at a speed
of 80 words per minute. Wireless press was
completely and perfectly recorded by the
automatic receiver through meadium static
from the station of the R. C. A. at Chatham,
Mass. At the same time that this automatic
high speed reception was carried out it was
possible for the operator on watch to listen
in on the ordinary ship’s wave-length for
general “ship to ship” wireless.

While the tests so far made by the Mar-
coni International Marine Communication

President Lincoln communicated directly by
(Continued on page 66)

stalled on all vessels of the
larger type which handle great
volumes of trafiic.

RADIO TESTS ON PA-
CIFIC PLANNED -
By CARL H. BUTMAN

Recent tests between the Ship-
ping Board steamer Easterner
and some land radio stations
showed reception from East
Hampton, N. Y., at 6,000 miles,
while several other stations
were heard almost continually
throughout a cruise from
Panama to Australia. These re-
sults were so surprising that
further tests between high-
powcred naval stations and
Shipping Board vessels in the
Southern Pacific are planned.

This interesting report, re-
ceived via the Shipping Board
from radio operator of the
S. S. Easterner, which recently
made a cruise to Eastern Aus-
tralia via the Panama Canal,
follows in part:

“Conditions in the South
Pacific appear to be ideal
for radio work. On both
passages 1 was favored

WwWww . americanradiohistorv.com

The Automatic :?‘r:anélttmg Device Used For High-Speed
Sending. The Messages To Be Sent Are Perforated On Paper
Tape, Which Passes Through Two Electrical Contacts.
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HIS Department is conducted for the benefit of our Radio Experimenter.
publish only such matter as is of sufficient interest to all.

EEEEE*EE :

1. This Department cannot answer niorc than three questions for each correspondent.

2. Only one side of the shect should written upon; all matter should
3. Sketches, diagrams, etc.,, must be on separate sheets.
4. Our Editors will be glad to answer any letter, at the rate o
calculations. patent research, etc., a special charge will be made.

Before we answer such questions,

You will do the Editor a personal favor if you will make your letter as brief as possible.

We shall be glad to answer here questions for the benefit of all, but we can

be typewritten or else written in ink. No attention paid to penciled matter.
This Department docs not answer questions by mail free of charge. .
f 25¢c for each question. 1f, however, questions entail considerable research work, intricate
correspondents will be informed as to the price charge.

CORRECTION

In our May issuc, in answer to (). 658, a diagram
was shown wherein a 120-watt lamp was inserted in
series with a 32-volt lighting circuit to supply cur-
rent to a detector tube. This should have been
shown as a 40-watt lamp. A lamp of 120 watts,
although corrcet for a 110-volt line, would pass too
much current if connected in a 32.volt circuit. We
wish to thank Mr. A. Schlesinger of the Western
Electric Co., San Francisco, Cal., for calling this
error to our attention.

R. F. HOOK-UP

l(<699) Mr. Andrew Smith, New York City,
asks:
Q. 1. Can radio frequency be added to a
standard three-circuit recciver without changing
the wiring?

A. 1. This can he done by placing the radio
frequency in front of the tuner, and using a sepa:
rate tuning coil.

2. Please publish this diagram.

A. 2. This diagram will be found in these
columns,
ANTENNA QUERIES
(700) Mr. Sigsmond Fillette, Natchetoches,

La., wants to know: . . .
Q. For amateur recciving, will an acrial 40’

-

,_-Aféy/m//‘{_/_'/_ry, (onaensers;

BTN AN

One Stage of
R. F. May Be
Added to a
Standard

—jj|||||||||||||——]_
L—+J. Bi-+.A

Three-Circuit
Receiver, as
Shown Here.
No R. F.
Transformer Is
Used, the Out-
put of the Am-
plifying Tube
Being Connect-
ed Directly to
the Antenna
and Ground
Posts of the
Tuner.
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Q102

Th'e Neutrodyne Receiver, Using Three Stages of Tuned R. F. Amplification.
in This Circuit, the Secondaries of the Tx;ansformAers
of the “A”

high give as good results as one 75 high?

A Theorctically, the higher the antenna the
better the reception wilt be.  An antenna 75’ high
would give very good results, but. if it is desired
to receive on 200 mecters. the horizontal part of
the antenna should not excced 60'. An antenna
40’ high and 100’ long will be very cfficient,
although the results obtained may not cqual those
obtained on the higher antenna.

Q. 2. Does the height of an acrial dctermine
the receiving range?

A. 2. Very good results have heen obtained on
fow aecrials. hut, as a rule, the higher the aerial,
the greater the receiving range.

VARIOCOUPLER ROTOR

(701) . Mr. W. . Keller, Logansport, Ind.,
wants to know:
0. 1. Would a_sct constructed as shown by K.

Harkness. in the March issue of RADIO NEWS,
work efficiently if the rotor of the variocoupler had
the shaft running straight through, instead of at a
45-degree angle?

A. The only difference this would make
would be that the coupling could not he so easily
controlled. Aside from this, the results would be
the same.

NEUTRODYNE CIRCUIT

k(702) Mr. Grey P. Stubbs, Jr.,, Monroe, La.,
asks:

. 1. Please publish the Neutrodyne Circuit,
using three stages of radio and one stage of audio-
trequency amplification.

No Potentiometer is Used
Being Connected Directly to the Negative Side
Battery.

A. 1. This circuit appears on thesc pages.

0. 2. Where can the air-core transformers and
neutralizing capacitics be obtained?

A. 2. \e'c suggest you write to the Freed Eise-
mann Radio Cerporation, 251 Fourth avenue. New
York City. manufacturers of neutrodyne reccivers.

CONDENSER CAPACITIES
(703) Mr. A. P. Rabilo, New Orleans, La.,
requcsts:

\V%

AEL 6 »

o5

1L
. F

Q-699

Q. 1. Will you kindly publish the capacities of
23- and 43.platc condensers?

A. 1. These condensers are, approximately,
.0005 and .001 mifd. capacity, respectively. This
will vary a trifle one way or the other, according
tohthe size and distance of thc plates from each
other.

PHANTOM CIRCUIT

(704) Mr. U, RO{ Sewrcy, Peru, Ill, asks:
. 1. Pleasc publish the hook-up of the so-
called Phantom Circuit.
A. 1. This circunit will be found in these col:

umns. You will notice that this is simply a tuned |
plate receiver, using an antenna or ground only.

ELECTROLYTIC RECTIFIER

(705) Mr. L. F. Berhenke, Lena, 11, asks:
Q. 1. 1 would like to know if a battery of
more than 60-amperc-hours capacity can  be

charged with the electrolytic rectificr escribed in
the March issue of RADIO NEWS, by the addi-
tion of a transformer.

A. 1. A hattery of any capacity may be charged
with this rectificr,” providing the rectifier is allowed

to charge long enough. A transformer is not
used in any way with this rectifier.
SINGLE-TUBE REFLEX
(706) Mr. E. Hartford, Steubenville, Ohio,
desires :

1. Will you please publish the hook-up of

the Erla Duo-Reflex Circuit?
A. 1. The diagram will be found on these
pages. A special radio-frequency transformer.

manufactured by the Electrical Research Labora-
tories, is used in this circuit.

2. During the last year, I have had ﬁ\Irc
s

\V.I.)'-ll tubes burncd out in my Aeriola, Sr.
this thc fault of the set or tubes?

AFT p

S P

F

|—

| -

224 1/
= ]

45 V.
_ + |
Aot Q704

Here is the So-Called “Phantom” Circuit. Upon Examination It Will Be Seen That It Is a Singl

Circuit, Tuned Plate Receiver.
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Remarkable
Results Are
Claimed for
S the “Erla Duo-
Reflex” Cir-
cuit,
Here.
One Tube is
Used for Two
Stages cf Am-
plification.

A. 2.
in this instance.
be defective, but most likely you have been burn-

We do not believe that the set is at fault
It is possible that the tubes may

ing the filaments too brightly, thus decreasing

their lives.

CONDENSERS WITH H. C. COILS

(707) Mr. Louis Ruhlandes, Lawrenceburg,
Tenn., writes:
Q. 1. What capacity variable condensers are

most suitable for the primary and secondary cir-
cuits when using honeycomb coils?

A. 1. A condenser of .001 mfd. should be used
in the primary circuit, and a condenser of .0005
“fd. will be suitable for the secondary

Q. 2. What size loop aerial is best for all-
around receiving if I use two stages of F.
amplification?

A. 2. The best loop antenna should consist of

AL W

L_lll!llllllll I

gyt Q706

a separate dry cell for the filament of the WD-11
tube.

Q. 3. Can eight dry cells, connected in series-
multiple so as to give six volts, be use¢ with
efﬁcxency as an ‘“A” battery for the UV-201A
tubes?

3. Dry cells may be used for lighting the
filaments of the tubes in this way, if desired, but
the dry cells would not last very Iong. We would
suggest a storage battery for this purpose.

FILAMENT RHEOSTAT

(711) Mr. A. D. Cottingham, Denver, Colo.,
wants to know:

Q. 1. Should the filament rheostat be placed
in the negative or positive lead of the ctorage
battery on amplifying tubes?

A. 1. Better results will be obtained if the
rheostat is placed in the negative lead of the ““A”

w001 Milligmeter

i J

This 10-Watt C.W. and
Phone Transmitter Uses
A.C. Rectified by an
Electrolytic Rectifier. The
Well-Known Colpitt’s
Circuit Is Used and Very
Good Results Will Be Ob-
tained with the Hook-Up.

7m/75/77/ff//7
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CURRENT CONTROL

Mr. John Dearing, Havana, Cuba, asks:
I have read that when resistance is in-
cluded in an -electric current, instead of checking
the current, it consumes it. Where a wire rheo-
stat is used is the current from a battery kept
back by the resistance wire on said rheostat, or is
it merely consumed, so that, by the time ‘it has
passed through the resistance element there is only
a small portion left?

5 The flow of current in a circuit is deter-
mined by the resistance in that circuit. A certain
resistance will allow a certain current to pass. It
does not matter whether the resistance is com-
posed of wire or carbon. When a wire rheostat is
used, the current is controlled by the length of
resxstance wire in series. When a carbon rheostat
is used, the pressure applied to the carbon deter-
mines the current consumption,

Q. 2. Would a carbon disc
prolonging the life of a charge?

A. s explained above, a rheostat con51stmg
of carbon consumes as much current as a wire
rheostat of the same resistance.

H. C. COILS

(712)

rheostat aid in

l5713) Mr. John Waples, Ocean View, Va.,
asks

Q. How many  feet of wire have the
D.L.- 1250 and the D.L.-1500 coils?

A. 1. The DL-lZSO has, approximately, 800’

and the D.L.-1500, 950’
Q. 2. Please publxsh a hook-up of the Erla
Duo Reflex single-tube circuit. :
2. This will be found under Question 706.
Q 3. Could a variocoupler be substituted for
two honeycomb coils of 50 and 60 turns, respec-
tively ?

. 3. A variocoupler with the same number of
turns on both primary and secondary may be
successfully used, instead of the honeycomb coils,
as a tuner.

DATA ON THE UV-199

(714)  Mr. Geo. Davis, Chicago, L., desires to
now :
Q. 1. Why does the UV-199 tube fail to func-

@l/p//‘/ﬂm’f

]

c

maciane

eight turns of wire, wound on a four-foot square
frame. This is rather large for the average experi-
menter, and we would suggest a loop three feet
square, wound with 10 turns. The last four turns
should be tapped.

0. 3. What partlcular advantage is there in
using bank-wound coils?

A. 3. A bank-wound coil takes up much less
room, has a lower distributed capacity than a
layer wound one and has an inductance, for a
three-layer bank-wound coil, nearly nine times 3as
great as a single-layer coil of the same length.

10 WATT TRANSMITTER

(708) Mr. A. L. George, Atlanta, Ga., re-
quests :
Q. 1. Please publish a hook-up of a 10-watt

C. \V. transmitter, using rectified C. on the
plates and using a separate filament transformer.

A. 1. This hook-up will be found in these col-
umns. An electrolytic rectifier is used to supply
D. C. for the plates of the tubes.

TWO-STAGE AMPLIFIER

1E7O9) Mr. Carlton Welds, Valley City, N. D.,
asks:
.Q. 1. Please publish a diagram of a single-
circuit tuner, using the Atwater-Kent two-stage
amplifier.
A. 1. This diagram will be found in these
columns.
UV-201A AS DETECTOR
(710 MMr. R J. Wallace, Harmony, Minn,,

wants to know

Q.. V\’lll the new UV-201A tube work ‘as
well as a detector as the UV-200?

A. 1. Although this tube was not designed as
a detector, it will give excellent results in this
capacity. Reports indicate that it functions as
well as the UV-200 when used as a detector.

Q. 2. Will a set using a WD-11 as a detector,
and two UV-201A tubes as amplifiers, give good
results?

A. 2. 1If properly constructed, this combination
will work well, but we would advise you to use

Mod. Fronst ]

[——éﬁ/;ew/‘m‘

battery. This is particularly true of the UV-201A
tubes. The secondary of the transformers should
be connected directly to the negative of the “A”
battery.

Q. 2. What is the advantage of connecting the
secondary of the transformers to the posnlve of the
“A” battery, as compared with connecting to the
negative?

A. 2. The grid of any tube should have a neg-
ative potential impressed upon it, conseguently
one side of the transformer must be connected to
the negative side of the “A’ battery. As a grid
condenser is inserted in the grid lead of the
detector, best results are obtained by connecting
to the positive of the “A” battery m this case.
When this is done, a positive charge is impressed
upon the battery side of the condenser. The grid
side of the condenser will thus be negative, thereby
1m_pressmg the correct negative potential upon the

Q18
tion when a higher voltage than normal is put on
the filament?

A. 1. The filament of the UV-199 is composed ¢
of tungsten, containing a certain amount of
thorium oxide. When three volts are applied to
the filament, a portion of this oxide comes to the
surface and forms a thin coating on the outside
of the filament. There is also a_continuous reserve
just under the surface of the filament. It is this
thorium oxide which emits electrons. If a voltage
of 5 to 10 volts is accidentally applied to the fila-
ment, all of the thorium is vaporized. If the high
voltage is left on too long, the reserve is also con-
sumed. When this happens the “B’ battery must
be disconnected, and the filament lighted to its
normal temperature, until a new supply of thorium
has come to the surface again. The tube will then
function as well as before.

(Continued on page 105)

grid.

||
L
p
S

nmmmnn

This Shows
How the At-
water-Kent
Two-Stage
Amplifying
Unit is Con-
nected to a
Single-Circuit
Receiver.
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The justly famous Crosley Model VI,
a two tube set incorporating onc stage
of tuncd radio frequency amplification
and detector. Price—$28.00.

P

The standard Model X that has made
history during the past year, and is
now recognized,as the most efhcient
set on the market, will be continued at
the same price—3$55.00, notwithstand-
ing the advanced cost of materials.

We announce a new Model X, to be
designated as Model X-J, equipped
with head phone jacks for detector and
one stage of amplification, in addition
to loud speaker binding posts.

The instrument has been redesigned
internally with new molded sockets,
condensers having molded plates, rheo-
stats in molded shells, new dials, price
—3$65.00.

722 ALFRED STREET

& .
“one Reason

why

€ROSLEY
RADIO aR’rl:_!Cl':IIVEF\’S.

so much better

The heart of any receiver is the variable con-
denser. The superiority of the Croslev book-
type variable condenser over the old type in-
terlocking plate air condenser is now generally
admitted for the following reasons:

1. Rugged construction that prevents dam-
age.
Freedom from short circuits.

Permanent metallic contact with plates
eliminates sliding contacts.

4. Minimum stray electrostatic field elimi-
nates body effects when tuning.

Liberal leakage paths through condenser.

Grounded frame provides eclectrostatic
shield.

7. Minimum high frequency resistance or
energy loss.

8. Maximum variation in wave length with
fixed coil.

9. Maximum mechanical and electrical effi-
ciency.

10. Minimum cost.

SEN

SN

We state positively that the substitution of
a Crosley condenser for any other type of com-
mercial receiving condenser in any receiving
set or circuit will greatly increase the range,
volume and simplicity of tuning.

i i }
Old-fashioned multiple plate
condenser which has been
largely replaced by Crosley
type D,

New Crosley tvpe D Con-
denser has molded plates.
Price—$2.25.

New York Office, C. B. Cooper, 1803 Tribune Bldg., 154 Nassau St.
Boston Office, B. H. Smith, 929 Blue Hill Ave., Dorchester
Chicago Office, 1311 Steger Bldg., 28 E, Jackson Blvd., R. A. Stemm, Mgr.

Crosley receivers incorporating tuned radio frequency amplification reduce static and other
interference to a wonderful degree, which greatly increases summer receiving range.

CROSLEY MANUFACTURING CO.

CINCINNATI, OHIO

www americanradiohistorv com
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FROST-FONES

" eiLike postage stamps,
used everywhere’’

2000 3000

ohm set ohm set

$5500 $600

“Almost human” in
their tone quality

SK any owner of a pair of Frost-
Fones why he prefers them to
even the most costly head fones. He
will tell you Frost-Fones have an “al-
most human” tone quality. They also
are extremely comfortable; they fit
the head without tiring the listener
even after hours of use. In addition
to these big advantages of clearness
and comfort, Frost-Fones are as finely
made as a high grade watch. Quantity
production, allied with precision
methods, has made them greater
value for your money than any other
headset, no matter what price you pay.

FROST-RADIO

The quality-standard set by Frost-.

Fones is reflected in all Frost-Radio.
Your dealer will tell you that no other
line gives you such fine, carefully-made
apparatus at prices which are so
reasonable. Go to your dealer today.
Ask him to show you Frost-Radio.
The line includes Frost-Fones, Plugs,
Jacks, Jac-Boxes, Extension Cords,
Receiving Transformers, Tuning Coils
and Microphones. Every item is a
Frost-Radio Product of exceptional
- quality and value.

Casey’s High-Uoltage
Cat

(Continued from page 37)

UL U R,

the second part must string an aerial on the
roof and have a radio receiving outfit at
all times in good operating condition.” And
T'll tell you why! Because a radio outfit
keeps a man at home; he loves to linger in
his own little home and listen to sweet
music and words of wisdom as they come
through the air or, as some say, ether. If
a man has a radio outfit he stays at home;
if he has none he goes out at night, and he
is liable to go somewhere and drink a lot
of hootleg hooch and come home all lit up.
Then his wife is apt to scold him, and he
is apt to get mad and break the furniture,
and in breaking the furniture he is apt to
knock down the chandelier, and break the
windows, and scar the walls. He is apt to
throw a chair and break an electric wire,
and the wire is apt to set the house afire,
and the whole place is apt to burn down
to the ground. Or, if you or the janitor
rush up to head him off he is apt to go
mad and shoot you both, or kill you in some
other way, and then the building would get
a bad reputation and your widow would
not be able to rent it or sell it, and she
would be apt to starve to death.”

“Strikes me you're mighty apt at apting,”
he said.

“So every landlord should insist that
every tenant have a radio set,” I said, pay-
ing no attention to his remark. “An up-
to-date landlord would tell his janitor to
help his tenants string their aerials. As a
matter of fact those wires do no harm.
Did I ever tell you about Casey’s High-
voltage Cat?” .

I knew I had not, because this was the
first talk I had had with my landlord, but
it seemed to me desirable to work away from
the subject of aerial wires gradually, but
to first establish a state of easy friendship
and confidence between my landlord and me,
so that before the evening was over he would
be calling me “Bill” and I would be calling
him “Jim,” and I've noticed that the best
way to become friendly and sociable is to
tell a man a story. The right way is to
laugh merrily and say “Speaking of cheese
" if you have a cheese story to tell, or
“By the way, speaking of boned codfish——"
if you have a fish story to tell. Then you can
go ahead and tell the story. So I began:
“By the way, speaking of wires on
roofs—"

I had this all planned, you understand.
I would tell the story, and then I would
ask my landlord if he would not like to
listen in and hear some good radio broad-
cast, and then he would become a radio
fan himself and be as crazy over it as every-
one else is, and he would slap me on the
back and say: “That’s all right, Bill!
Don’t you worry about those wires on the
roof; put up a million wires if you want
to!”

“By the way, speaking of wires on the
roof,” I began, “this thing about Casey’s
High-voltage Cat is concerned with wires
on the roof. My brother Peter lives in
Chicago, in a flat there, and he has been
a radio amateur for years. His landlord
lived in the same building but he was not
like you. He was not a sensible, reason-
able man; he was a bull-headed old grouch.”

I looked at my landlord to see how he
took this, but he did not seem to take it
one way or the other. He sat heavy and
smoked his cigar.

“That’s the kind of landlord my brother
had,” T continued. “He was an unprogres-
sive, bull-headed old grouch, and he would
not allow any aerials on his roof, as all
clean-cut, up-to-date landlords do. His

www americanradiohistorv com

Radio News for July, 1923

l{?‘

Hear the?m all, |¥
all the time |%

: Don't/miss a program ?
i

Charge your
A and B Batteries at

home with a Exd

Valley |
Battery Charger  |=-

Simple:
Plugs in on a light socket

—d
just like a lamp. Clamps Hﬁ
to battery terminals. ,%,

Safe:

Cannot overcharge your
battery. Ammeter imme-
diately indicates incorrect
connections.

Quick: 1]
Will charge the ordinary E’:
radio battery from bed-
time one night to listen- ‘g
ing-in time the next.

A
3
g
Y

At radio dealers—or write us,

Valley Electric Co.
St. Louis, Mo.

NEW CONSTRUCTION
of sl FRESHMAN

Variable Resistance Leaks

guarantees long life and permanent resistance—no
pencil markings—assures an unbroken range of 180
degrees.  Eliminates hissing. Clarifies signals.

A NEW LEAK FOR
PANEL MOUNTING

Mounted on any panel in a few seconds—2 mounting
screws serving as connections behind the panel.

Complete with either .00025
or .0005 mfd. Micon Condenser

$1.00

Without Condenser 75¢

A necessary essential for
every tube receiving set,

At your dealers—otherwise send purchase
price and you will be supplied postpaid

Also ask your dealer for our free diagram
of the Kaufman and Flewelling circuits.

(EGS, reshma n @. lnc}
€Maviol Gondenser MPoduces

106 SEVENTH AVE., NEW YORK CITY
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What Are You Going To Do

At Your Summer Home on Stormy Days?

Our latest RADIO frequency REGENERATIVE receiver eliminates summer troubles common
to other sets. On fair days too, as well as on stormy ones, this set will bring you

Baseball Scores, Latest News, Entertainments, Music,Opera

The IDEAL SET for your SUMMER HOME or to take with you
ON YOUR CAMPING TRIP.

RADIO FREQUENCY gives it GREAT RANGE and SELECTIVITY,
while REGENERATION maintains an UNEQUALLED EFFICIENCY

When winter comes again it is the IDEAL set FOR YOUR HOME.

The BEAUTIFUL WALNUT CABINET harmonizes
with refined furnishings in any room in your home.

Model C23 RADAK COMBINES EVERY MODERN IMPROVEMENT, yet it so SIMPLE
ANYONE CAN OPERATE IT and get REMARKABLE RESULTS.

No LARGE ANTENNA NEEDED. It is so sensitive that an inconspicuous wire either indoor
or out will bring clear reception from many distant stations.

A NEW CIRCUIT using neither grid leaks nor biasing potentiometer, combining radio frequency
with regeneration, keeps RADAK in the lead as usual.

Write today for interesting free booklet.

Radak Model C23

1 stage radio frequency.

2 stages audio frequency combined with re-
generative detector tube.

Vernier tuning controls.
Single knob vernier rheostat.
No binding posts on front.
Heavy bus wiring.

Back connected.

Price $125.00

DEALERS! We offer a proposition that will interest YOU!
You need not experiment with untried Radio Products unless you want to!

CLAPP.EASTHAM has led in the radio field for seventeen years.

Radak

Reliable Radio Equipment

CLAPP-EASTHAM COMPANY, 107 Main Street, CAMBRIDGE, MASS.

Licensed nnder Armstrona U. S, Pat. 113149

709 Mission St., San Francisco 154 W. Lake St;, Chicago 395 Broadway, New York
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RADION Stops leaks

between

here and here

How much of the current
picked up by your antenna gets
to your radio set? How much
passes right through your insu-
lators and is lost in the ground?

Ordinary insulations may be
all right for ordinary electrical
currents but they permit leaks
of radio frequency currents.
Wasteful leaks, leaks which cut
down on volume of the received
signal. Insist on RADION
and notice the difference. It
costs no more than substitutes.

Write for descriptive
folder today.

18

STOCK
SIZE
PANELS

Radion, being an insulation
material especially made for
every wireless use, has the low-
est phase angle difference, low-
est di-electric constant, highest
resistivity and supreme moisture
repelling properties. T'ry it and
notice the difference,

Panels, Dials, Knobs,
Antenna Insulators
Phone Caps,V.T. Sockets. etc.

are made from
“The Supreme Insulation”

American Hard Rubber Co.,
11 Mercer St. New York

|
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name was Casey, and he had a wife who
was a terror—she thought no more of pick-
ing little Casey up, when she was mad at
him, and throwing him the full length of a
room than she did of breathing. More than
once Casey said she thought more of his
cat than she did of him, and that was
probably true, but Casey also thought more
of his cat than he did of his wife. It was
a black cat, a big black cat, and both of
them loved it. And it was what might be
called an extra-electric cat. Its fur was
unusually full of sparks.

“Well, this cross-grained old Casey would
not allow my Dbrother Peter to string his
aerial on the roof, so my brother Peter did
what he had to do—he used the wire clothes-
line that was already on the roof. He
equipped it with insulators at each end, and
he ran a wire down the side of the building
to his flat, and he used the wire clothesline
for transmitting. Transmitting is different
from receiving. You might say that a mild
little receiving outfit like minc is like warm
milk, but my brother’s transmitting outfit
was like sudden-death bootleg hooch—it had
a kick.

“My brother Peter was a floorwalker in
a department store, so he used his high
power transmitting current at night only,
when no one—as far as he knew—ever used
the washline on the roof. But that was
where he was mistaken: the janitor was
an old negro, and the old negro’s wife took
m washing, and she usually used the wash-
line at night. She would go up there with
a basket of wet wash and hang it on the
washline at night, and take it in in the
morning, but she never got a shock because
she always wore a pair of old tennis shoes
she had picked up somewhere, and the rub-
ber soles insulated her.

“So that was all right until the old tennis
shoes wore out and she began going up to
the roof barefooted. Then something hap-
pened. i

“This cat of Casey's was called Moses,
and Moses was mighty fond of Sally—that
was the old negro woman’s name. That cat
used to follow her around everywhere, and
she was fond of Moses, hut a little scary
of him because he was a black cat—bhlack
as night. She was superstitious ahout black
cats. When he rubbed up against her in the
dark his fur would give off little sparks,
and that was uncanny and gave Sally the
shivers, but she never thought anything
about it until she was going up the roof
stairs one night with a basket of clothes and
Moses was going up in front of her and she
stepped on his tail. Then that cat jumped
to the top of the stairs and turned around
and spat at her and yowled and cussed at
her. as if it were putting a black cat’s black-
est curse on her. So Sally rested her clothes-
basket on a step and talked to the cat, and
begged its pardon, and begged it not to do
her any harm, but to forgive her and con-
sider it all an accident.

“The cat scemed to consider this and
think it over, and when Sally picked up her
clothesbasket and climbed to the roof that
cat hunched up its back and rubbed against
her legs and purred, and let on that it was
good friends again and that all tail-stepping
was forgotten and forgiven.

“The roof was a tin roof, and there had
been rain that afternoon, and where the tin
was tramped down there were small pools
of water. The cat leaped over these, be-
cause a cat does not like wet paws, but
Sally tramped right across them, and she
was standing in one when she took the first
garment from her basket and prepared to
hang it on the line. And just then my
brother Peter turned on his power. And at
the same moment Moses, the cat, came and
rubbed against Sally’s legs. The moment
Moses touched Sally’s legs Sally touched
the wire, and the jolts of electricity that
went through Sally, Moses and through that

www.americanradiohistorv.com
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Warren Radio Loop,
. Cut Away to Show
Construction.

MakeYour Set 2.2
Portable for

CAMPING AND
VACATION

ONTINUE to enjoy the radio programs
C on your camping trip or wherever you
spend your vacation. A Warren Radio
Loop allows you to take your set anywhere.
Sizes as smali'as 6 inches square, that can be
fitted inside your cabinet.
Send a postal for our Bulletin T-102, con-
taining hookups.

A Type For Every Set
At The Best Dealers

Type A-737 (300-700 meters) 6 inches
square—non-directional $10
Type A-7236 (175-1000 meters) 6
inches square—non-directional
Type B-2537 (300-700 meters) 18 inches
square—directional 20
Type BL-2520 (200-18,000 meters) with
honeycomb coil, 18 inches square—

directional .................aa. 25.00
Write for Bulletin T-102
V-DE-CO RADIO MFG. CO.
ASBURY PARK, N. J.

Dept. N

HUGUENOT

RADIO PHONOGRAPH
ATTACHMENT

Unscrew Head-
phone Cap and

Hard Rubher replace with

3/F;?3";l512 Huguenot

8 25" )I(E Fits all Standard
- k. Headphones and

3/16x7x18 Phonograph Tone

$1.50 Ea. Arms.  For Spe-

Dials
3 inch—50¢ Ea.
4 inch—60¢ Ea.
No Metal Parts to Bend
No Leaks or Loose Connections
Quickly and Easily Attached
Made of Black Polished Hard Rubber
Double Phone Attachment.............$3.00
Single Phone Attachment......._...... $1.00
Mail orders filled promptly on receint of remittance.
Specify make of phonograph and headphones.
MCcKENZIE ENGINEERING COMPANY
New RocHELLE, N. Y.
Dealers—Order from Your Usual Jobber.
Special discounts to the trade.
AMPLIFY WITH YOUR PHONOGRAPH

cial Make Phono-
graphs use Bush-
ing 50c Extra
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The United States

What did America get out of the War? You often hear that question asked, yet few people realize just what ma-
terial advantage the United States did gain. She gained industrial supremacy. Hundreds of manufactures formerly al-
most unknown here, have come to this country to stay. With hardly an exception they belong to the so-called Chem-
ical Industries, for which the scrvices of trained chemists are essential. The dyestuff industry alone gives employment
to thousands of chemists, for whom therc was little demand prior to 1914, Outside of the laboratory there are innumer-
able exccutive positions which can be filled only by men who understand chemistry.

The salaries of chemists are good, and the work is fascinating. Opportunities are plentiful for independent work
in agriculture, medicine, food purification, water supply, the development of patents, and countless other fields.

Now is the time to get into this fruitful profession while it is yet uncrowded.

Lear i m or. T. 0°Conor Sloane
Dr. T. O’Cosr Slole!e], thgn?egmtlifssgﬂch?of Ch%?iig n yoeur own home. w“l TeaCh you

You do not need to give up your present employment; the lessons may be studied in your spare
time. Dr. Sloane has written the course in a simple yet comprehensive way. His many years
of teaching and practical experience arc placed at your disposal. The lessons and experimental
work are so entertaining that it becomes a pleasure to study. No previous schooling is reguired.
The course gives you as thorough training in general chemistry as you would have obtained in
college. Tt is indorsed by leading scientists and ecducators, and is considered the most unique
course of its kind ever presented.

Easy Monthly Payments

You can pay in small monthly amounts as you go along. The price of our course is very
reasonable, and includes cverything necessary for its completion. There are no textbooks to buy
extra, and the chemicals and apparatus used for experiments are supplied without additional charge
to the student. Our plan places an education in chemistry within the reach of everyone.

EXPERIMENTAL
EQUIPMENT

Given to ﬁvery T, O’CONORE
Stu.d_ent Without . IAB AM Il’h:Dj’ _LL';" .
Additional Charsge Formerly Treasuter of the American Chem:

ical Society, and a practical chemist of vast
The experimental outfit illus- e.\'perieuc?‘ witl:i_ mz\gy g?]uab];: achievﬁ;

- g —] - ments to lus credit. T, oane ias taug
trated here is fmnl.ShEd to Sy and practiced Chemistry for a great many
student. It comprises 42 picces  years. He is now liducational Director of
of apparatus and 18 chemicals, the Chemicul Institute of New York. Al
all enclosed in a hinged box of our students receive his personal instruc-

= g S 2 tion and supervision of their training.
== N U G0 ) which is itself a useful laboratory L &

* e eesedr Special 30-Day Offer
The Value of Chemistry Fora showt period we are making o spe

to take advantage of. Write for our free

Did you know that aluminum formerly cost over $100 a pound? Tn 1886 an American chem- book, using the coupon below or simply a
ist, C. M. Hall, discovered u cheap method for extracting it from its ores, which brought the price postal card. This will not obligate you in
down to 25 cents a pound! the least. Do not walt until tomorrow.

Did you know that carborundum. the universal abrasive was unknown until E. A, Acheson, Send the coupon now while you think of it,
another American chemist, discovered it in 18917 and let us tell you our story.

t Did vou know that silicon, an important ingredient of special steels, fell from $100 an ounce
to 10 cents a pound, due to a chicap method of production evolved by American chemists?
Did you know that the dye, indigo, dropped from $4.00 a pound to 15 cents a pound when the
chemists learned how to prepare it in the laboratory? CHEMICAL INSTITUTE OF NEW YORK
Did you know that between 1914 and 1917 the American dye exports jumped from 2 million
to 57 million pounds?

Home Extension Division 7

Did you know that vanillin, the flavoring principle of vanilla, was reduced in price from $800 66-R—West Broadway, New York City.

a pound to $10 a pound when chemists perfected a method for its synthesis? Please send me at once without any obliga-
Did you know that John Hyatt. an American chemist, invented the useful commodity, celluloid? tion on my part, your iree Book, “Opportuni-
Did you know that Thorium Nitrate, used in gas-mantles, sold for $200 a pound in 18957 1In ties for Chemists,” and full part,iculars about

1916 it was priced at $2.60 a pound, due to improved chemical methods of refinement. /

g e the Experimental Equipment given to every
These are only a few of countless instances where Chemistry has revolutionized industry. sturlent,p Also tell m% about yo%lr plan of pay-

The same chance awaits you if you will master the science. ment and special 30-day offer.

H H NAME ... ... . 0iannn Lar s by Ty g Vs
Chemical [nstitute of New York, Inc. ADDRESS L1
Home Extension Division 7 66-R-WEST BROADWAY, NEW YORK CITY CITY oo, .
P STATE ..iniiiiiiiiiinennnans — o 2ol
RN 23
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REeceEvING SETs

AND PARTS

2-stage Amplifier

F you are now

working with a
one-tube set, the
2-stage amplifier
shown here will
give you the neces-
sary volume of
sound to make a
loud speaker pos-
sible.

It is a compact
unit — transform-
ers are sealed in
the base so that
no dampness can
affect the working
quality of the in-
strument.

To demonstrate
the damp-proof
qualities, one of
these instruments
was soaked in a
tub of water for
several hours, then
put into a circuit
and tested for
reception with
perfect results.
Send for an illustrated

folder showing all
parts and complete sets.

Artwater Kent Msrc. Co.
4943 Stenton Ave., Philadelphia

R

T i

. stand what it means to one and all.

tin roof, and the scare it gave Sally, threw
her backwards over the clothesbasket and
turned her a complete back somersault, and
landed her on her hands and knees. And
about ten feet from her, where he had
landed in one jump when the high tension
electricity stung him, was Moses, his back
up and his eyes fire-red, and sparks spitting
from every hair. And he was spitting, too.
He was looking right at Sally.

““You miserable  black person,’ he was
probably saying, ‘first you step on my tail
and then you give me a terrible shock!
Pzzt! Keep away from me?

“* Git 'way from me! Git 'way from me!’
Sally was saying. ‘Do’n’ you come no
nearer! You stang me once, but if you
sting me ag’n T'll rasp the hide right offen
vou! Git 'way from me?!

“She backed all the way to the stairway,
and backed down the stairs, talking to her-
self and to the cat, and the cat came after
her, spitting and complaining.

“When Sally came to Landlord Casey’s
door she kunocked, and then dodged inside
and shut the door. As soon as the door
was shut the cat began scratching on it,
crying to be let in.

“‘Do'n’ you open that do’!’ Sally warned.
‘Do'n’ you let that Moses cat in! That
Moses cat is a cat ob de debbil an’ he just
chock full ob elercktricity. He touch me
and—wham !~—he knock me head ober heels.
That cat’s wuss ’en a third-rail, he am! I
ain’t know any sich high-powerful elerck-
tric cat in de world; no suh! An’ I come
here to give fair warnin’ that if that cat
am allowed to projasucate around these here
premises at liberty, like he been, me and my
old man gwine leave! Yassah! We don’
wuk in no house where no high-power
elercktric cat projasucates around. No sah !

“So Casey opened the door and let the
cat in. He bent down and patted the cat.

“*Tis nonsinse!” he declared. ‘Th’ cat is
no more eleqtric than anny other cat. I
feel no sparkin’ from it at all.

“At that Sally backed for the door, her
eyes as big as saucers, for she had no use
for a man who could touch that cat and not
get a shock. But, even so, all might have
been well if Mrs. Casey had not come out
of her bedroom just then. She had cov-
ered her face with some sort of blue clay
she had bought a jar of, for her complexion,
and the way she looked was enough to
frighten anyone. She bent down and picked
up Moses, and as far as Sally could see
she did not get a single shock. So out of
the door Sally went with one shriek, satis-
fied that Casey and his wife were the devil
and his wife, or at least a couple of witches,
with their black cat.

“Sally and her husband got out of that
house that night and never did go back.
They had had enough of Casey’s High-volt-
age Cat. And, you see, sir, all that trouble
would have been avoided if that landlord
had allowed my brother Peter to string a
proper aerial on the roof.”

“Well, T don’t know but there’s something
in that,” said my landlord.

“There’s a great deal in it, I can,tell you!”
I declared. “The up-to-date landlord recog-
nizes up-to-date matters, and provides for
them in up-to-date ways. And if you don’t
know what radio really is you can’t under-
Have
you ever listened in to good broadcasting ?”

“No, sir,” he said, and I was pleased to
notice that his tone was quite other than
when he had entered my apartment.

“Then just let me tune in and shcw you
what it is like,” T said, and I added: “Oh,
we’ll have you a regular radio fan in no
time, I'll warrant! See how simple it is—
I turn this knob, and then this one, and
move this one until—ah!”

Out from my loud speaker came the well-
loved voice of the announcer of WPX:

!
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SentFree

New Magazine with
Diagrams ‘Also Cur-
rent New York Price
List
Mailed Free—Send Us Your Name

SAVE MONEY

New Yories Lenome Store
—SPECIALS—

Complete parts for a Cockaday 4
circuit tuner Radio Set...$ 895
$5.00 Variometers
5.00 Variocouplers .
3.25 23 Plate Condensers, .75
3.75 43 Plate Condensers, .55

.75 3 inch dials .....,.,. .25

.75 Rheostats ,......... .33

At the time this magazine went to
press, we received a large shipment of
‘The following are on

vacuum tubes.
sale:

WD-11 114 volt tubes

WD-12 114 volt tubes

UV 201A 6 volt tubes

216A 6 volt tubes

VT2 6 volt tubes , .. ... ........
UV199 3 volt tubes

Send money order, certified check or cash.

Liberty Radio

106 Liberty St. N.Y.C.
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It’s the contact
that counts

The dual-wipe contact strips of the
Na-ald De Luxe socket avoid the
troubles experienced with the socket
of conventional design. Because of
thorough cure and high dielectric
properties this socket keeps plate to
grid losses at a minimum (of par-
ticular importance in Flewelling Cir-
cuit or in Radio Frequency).

Price 75¢

The Na-ald Specfal Socket No. 499
is a sturdy little socket for the G. K,
No. 199 dry-cell tube. It has special
slot construetion, and is moulded of
; fenuine Bakelite. The heat from

soldering connections will not affect
these sockets.
.
Price 50¢

Booklet with wiring design
and instructions for Hazel-
tine’s Neuwtrodyne circuit,
together with other selected
civcutts, packed with each
Na-ald product or sent in ex-

change for cover taken from
any Na-ald carton.

Alden Manufacturing Co.
g Dept. K 52 Willow Street
Springfield, Mass,

NA-ALD
De Luxe No. 400
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~in prizes

for the best results witn radio
frequency. Read how you can
enter this Summer’s contest.

FOR the fifty best articles setting

forth how radio frequency has
helped conquer summer static and
other forms of interference (such
as from spark transmitting stations
and your neighbor’s radiating re-
cieving set) the Acme Apparatus
Company will pay a total of one
thousand dollars in cash and radio
apparatus.

Each article submitted must nar-
rate the personal experiences and
experiments of the writer in secur-
ing distant stations, in avoiding
interference and distortion, and in
securing volume and clearness of
reception. Wiring diagrams show-
ing the hook - ups used to se-
cure these results will add greatly
to the value of the article. No

ACME

article shall exceed five hundred
words.

Radio and audio frequency
transformers of any make or brand
will be eligible. The contest starts
June first and ends September
thirtieth. In case of a tie, each tie-
ing contestant will receive the full
amount of the prize. All articles
must bear a postmark of not later
than October first. Do not stay
out of the contest for fear that you
are not an expert.” A novice
with natural mechanical or elec-
trical ability may hit on a combina-
tion which will win the first prize

—$250.00 in cash. Send the cou-

pon or apply to any radio dealer to

secure the four page folder explain-
ing complete details of contest, the
judges, the prizes to be given, etc.

T
:
I
!
!
i
I
I
i
I
i
i
1
i

ACME APPARATUS COMPANY
Cambridge, Mass.

of radio frequency contest.

Gentlemen:—Please send me fuil details

for

e REN B M bms MY W Ems

amplification | e :
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.GOOD
RECEPTION
EASY—

SUMMER OR WINTER!

—If You Own

a LEFAX Radio
Handbook.

The man who owns a Lefax Radic
Handbook gets good results from his set
at all seasons of the year. Difficulties
disappear readily. He can take instant
advantage of every new development to
improve his set and perfect reception—
because Lefax Radio Handbook keeps
pace with the new-developments,

The ONE Best Book

on Radio

LEFAX

Never Grows Qld!

Lefax Radio Handbook is loose-leaf and
every month additional pages are sent out
covering the new developments. These
pages fit the handbook and may be insert-
ed in appropriate places in the handbook
thus keeping it perpetually up-to-date!
Written by the two chiefs of U. S, Bu-
reau of Standards Radie Laborator

(Dr. J. H. Dellinger, and Mr. L. E.
Whittemore).  Get your COPY now.
Price $3.50 including one year of the
service which keeps it up-to-date.

LEF AX, Incorporated

147 So. Ninth St.; Phila., Pa.

“This is WPX, Rahway, New Jersey;
AKG announcing. One minute please!”

“We always get something good from
Rahway,” I said eagerly to my landlord.
“Fine music or good talks. And is it not
wonderful that all this comes to us through
the air? What you are going to hear now
hundreds of thousands will hear. In every
town and village, in thousands upon thou-
sands of flats and apartments—Hush! he’s
beginning now!”

“This is WPX, Rahway, New Jersey;
AKG announcing,” came clearly and dis-
tinctly. “The next number on our program
this evening will be a talk by Percy G.
Bimfister, Secretary of the United Tenants’
Lower Rent and Better Service Associa-
tion,” and then another voice, the voice of
Percy F. Bimfister, saying: “Tenants! All
landlords are cut-throats and rent-boosters.
Tonight T am going to tell you how to cor-
rect some of the abuses all tenants suffer
from and how to use the laws against the
landlords——"

I leaped for the knobs of my radio out-
fit, but I was too late. My landlord, turned
purple in the face and in two strides was out
of my door. Five minutes later my bell rang
and when I opened the door the janitor stood
there. He did not say a word but he handed
me two long poles around which my aerial
wires were wrapped carelessly.

“Hah!” I exclaimed angrily. “So that’s
it, is it! Then I il listen to what Percy
F. Bimfister has to say!”

I went back to my radio, but Percy F.
Bimfister said nothing to me that night.
My aerial was no longer on the roof ; it was
in my livingroom.

Radio News for July, 1923

RHAMSTINE*
YICTOPHONE

ForYour Phonograph or Horn

A New
Loud-
Speaker

Price

$ 7.50

Complete
with
’ Cord

Removs the reproducer from your phonograph and
put on the Rhamstine* Victophone; your needs are
met for a perfect loud-speaker.

Compare it with any other loud-speaker designed
for the same purbose—in volume, in tone, in qual-
ity—it surbasses all—and the Drice is only $7.50
—backed by the Rhamstine* name,

Dealers write for discounts,

J. THoS. RHAMSTINE*

2162 E. LARNED ST., DETROIT MICH.
*Maker of Radio Products

Supersensitive Broadeasting

TESTED MINERALS

Ever since Galena has been used for
radio purposes, RTS Tested Mounted and
Unmounted Galena, has been noted for
its subersensitive quality.

All RTS Crystals are individually tested, and pass

THREE INSPECTIONS before being boxed.
RTS Unmounted Broadcasting Galena per box ....$.25
RTS Mounied Tested Gaiena per box . .25
RTS Unmaunted Tested Silicon Der box 25
RTS Mounted Tested Silicon per box .
Dealers and Jobbers write for trade proposition,

RADIO TESTING STATION
Dent. R-7 BINGHAMTON, N. Y.

Broadcasting Changes
at Chicago

§ (Continued from page 35)
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The designation of the new broadcasting
station, where a regular program will be
given, is the Edgewater Beach Crystal
Studio. Interior decorations will be height-
ened appreciably by the use of red velour
drapery with indirect lighting and furnished
distinctively in period style.

The operators will be in a triangular glass
house from which they will have entire view

= ]
Variable Grid Leaks

.$ .45 each

Tubular 3rid Leaks (all resjstance) .50 each
Tubular Grid Leaks mounting . 35 euch
Single V T, Sockets Type S-10 . .90 euch
Triple V. T. Sockets Type S-4 - 2.70 exth
Bakelite WD-1{ Sockets __....._....... .50 exth

RADIO SERVICE & MFG. CO.

(Established 1918)
Factory—Lynbrook, L. 1.
We carrv a Complete Line of Radio ApBaratus
BT g ¥ e -

‘\‘Q\‘ LOUD SPEAKER
e W @WA IMPROVED=~LARGER

famous tuned Rhamstine unit built-in.
Bk, O, on et b
l(;(gz'eb' ]S}‘il)mranteed. Postpaid $12-5°
Spirola Mfg. Co., Box 70, Ann Arbor, Mich.

“CLEARTONE?”

Designed
right

Priced
right

MODEL RFAA-6C

An ultra-efficient receiver of the highest standard of quality and design, comprising one stage radio
frequency amplification, detector and two stages audio-frequency amplification,

Vallejo, California, writes: “Hearing Toronto, Canada (2200 miles), Ottowa, Canada (2400 miles),
Calgary. Canada; Denver, Colorado and many others.”

San Juan, Porto Rico, advises:

“Using only first stage of audio amplification tuned in clearly

Denver, Colorado (2350 miles), Minneapolis, Minn., (2200 miles), Fort Worth, Texas, and all stations

east of the Mississippi through very heavy static.”

Barwick, Ontario, Canada, informs us: “The first night I tuned in, heard KFI, Los Angeles, Cali-
fornia, (1600 miles) Dallas, Texas, (1100 miles) and many others.”

The above rosults only substantiate the claim that for distance, clarity and volume, the performance
of “CLEARTONE” MODEL RFAA-60 is unsurpassed.

And the Price only $60.00
CATALOG FREE ON REQUEST
Jobbers and Dealers:—Certain territory still available.

THE CLEARTONE RADIO COMPANY

McMILLAN and ESSEX PLACE
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Uses Formica for Panels and Insulation

ROSLEY radio sets are universally known and used. They
are produced in a factory that is famous for its well developed
production methods and factory systems.

Radio engineers for the Crosley Manufacturing Company, like
those of nearly every other well known independent radio manu-
facturer, appreciate the superior qualities of Formica insulation
for radio.

They use it in panels and for many other purposes in connection
with their radio product, because it is good looking, because it
works well with ordinary tools and because it has high di-electric
strength and maintains it indefinitely, improving with age.

The Crosley Company is a large distributor of Formica panels
and of radio parts of its manufacture in which Formica is used -
for insulation purposes.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Ave,,
CINCINNATI, O.

SALES OFFICES

50 Church St., New York, N. Y. 1210 Arch St................ Philadelphia, Pa. 414 Finance Bldg...Cleveland, Ohio
422 First Avenue, Pittsburgh, Pa. 1819 Lyndale Ave., South, Minneapolis, Minn. 9 8. Clinton St......... Chicago, 11l
1042 Granite Bldg., Rochester, N. Y. Sheldon Bldg., ......... San Francisco, Calif. 313 Title Bldg......Baltimore, Md.
415 Ohio Bldg. ...... Toledo, Ohio Whitney Central Bldg., ........ New Orleans 47 King St.......Toronto, Ontario

Formica dealers can supply you promptly with panels in all standard sizes.
‘They can also supply special sizes when you want them.

ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS
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Range, Volume, Portability
With a Single Tube!

Any receiving set is vastly

improved by Erla trans-
formers, covering a wave-
band of 200 to 800 meters.
TypesAB1,2,3,$4.Reflex,$5

ey,

Erla bezels, ip 17 apd 1157

sizes, are finished in pol-

ished nickel or dull black
enamel. Telescoping rim fits
any}" tc 24" panel. List. 20c

Erla fixed condensers reveal
markedly superior accuracy,
being exactly calibrated and
individuelly tested. Madein
eleven sizes, 35¢ to $1 each

Erla sockets are unmatched
in beauty of finish and excel-
lence of workmanship. All
parts triply nickeled. Pol-
ished Radion base. List, $1

Dealers and Jobbers: Erla
leadership in research and
quality manufacturing spell
increasing opportunity for
Erladealers. Rapid turnover
and liberal discounts yield
healthy, substantial profit

Erla Reflex Transformers
Assure This Result

Vacation tims holds new and untold pleasure, when
you tune in with Duo-Reflex, the most powerful
single-tube circuit ever built.

Through a loud speaker, it brings in all but the
most distant stations; and with headphones it
ranges from coast to coast. Its light weight, less
than fifty pounds, with dry cells, makes it jdeal for
camping trips or week-end tours.

Interference and static disturbance are conspicu~
ously absent. Even in hottest weather, clear and
perfect reception is assured.

Responsible for the amazing efficiency of this cir-
cuit, and the secret of its power, is the Erla radio
frequency reflex transformer. Overcoming com-
pletely the high capacitance of domestic vacuum
tubes, and with lowest inherent capacitance, it pro-
vides maximum amplification without distortion.
Everybody can afford Duo-Reflex! Because of sim-
plestconstruction, it costs considerably less to build
thanothercircuits of comparable range and volume.
Your dealer will gladly present you with a copy of
our Bulletin No.13, giving diagramsand precaution-
ary notes covering its assembly. Or write us direct.

Electrical Research Laboratories
Dept.C 2515 Michigan Ave., Chicago

ERLA

PHANTOM-CIRCUIT

Build Your Own. This marvel of mystery, using no loop,
no aerial and no ground brings in music instead of in-
terference. We have heard stations 950 miles distant on
one tube. By using WD-11 tube set can be entirely
self contained. Very easy to build from our instructions,
use your own spare parts, nothing complicated like radio
frequency or super regenerative,  Only one tuning con-
trol. CompPlete instructions, with hookup and photo of
circuit mailed to you for 60 cents, Stamps aceePted.

Vesco Radio Shop Box RN-704 Vacaville, Calif.

e (RADIO or RUTO)
% at HOME fora NICKEL
47/cHOMCHARGER

POPULARLY PRICED ~ PAYS FOR ITSELF
f senpFOR THE AuTOMATI%E‘L:EOCTnu:AL
E!

e e e ey
CHARGE YOUR BATTERY

——DE —
FREE BOGK 495 w.Tr1RD 57.- GiNCINNATT, 0O

Tests your battery
q instantly by the way
@ the Balls sink or

swim in the acid.

Qutfit, including
Hydrometer, Depth

Gauge, and Water

Triller, Postpaid
31,00 Circular Free,
B Chaslyn Co., Dept.l,
4315 Kenmore Ave..

Hydrometer CHICAGO

— FREE —

A book on how to get “Better Results from
Radio’”’-——Write to Willard Storage Battery
Company, 281 East 131st St., Cleveland, Chio

Willasd
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of the studio and the musicians in the dining
room. Concerts will be given regularly and
an extensive program has been mapped out
for the summer season.

The Edgewater Beach Hotel figured in
the early history of wireless before broad-
casting on the present scale was dreamed of,
as the site of one of the Governmental sta-
tions operating regularly with Arlington
station at Washington. It was here where
much of the pioneer work was done that
afterward led to greater things in the field
of middle western wireless,

Radioghone  Station WDAP, Chicago
Board of Trade, located at the Drake Hotel,
has acquired more space and all the machin-
ery and apparatus used with the broadcast-
ing service are now being installed in one
large room. Every piece of apparatus will
bear a card indicating exactly what its func-
tion is. It will be entirely encased in glass
50 that no noises will go out with the micro-
phone. There will be a runway entirely
around the set so that -visitors .can have
access to the operating room and will be able
to see for themselves what a modern broad-
casting station looks like.

There will be a very novel and extraor-
dinary antenna tower. It will be a single
tower running 135’ in the air and resem-
bling a gigantic mushroom. Great things are
expected from the new antenna arrange-
ments, and the problem of radio engineers
during the summer in the way of obtaining
radius because of weather conditions may be
overcome. Entertainment is.secondary at the
Board of Trade station because of the agri-
cultural and live stock and economic service
disseminated from the station by the Chicago
Board of Trade.

Wave-Lengths for Class A

Stations Being Assighed
(CGontinued from page 36)

All Districts Secific
Frequency Wave-Lengths Districts
1110 270 (4-7-8)
1100 273
1090 275
1080 278 (1-6-9)
1070 280
1060 283
1050 286 (3-8-9)
SIX NEW CLASS.A BROADCASTERS
LICENSED
Wave-
Lengths Power
Call Station Meters Watts
KFFZ Al G. Barnes Amusement
Co., Dalas, Texas......... 226 20
KFGD Chickasha Radio & Elect.
Co., Chickasha, QOkla. .... 248 20
WABA Lake Forest College, Lake
Forest, Ill. .............. 266 100
WABB Lawrence, Dr. John B,
Harrisburg, Pa. ......... 266 10
KFFY Pincus & Murphy, Inc.
Alexandria, Ta. ........ . 275 100
WRAF Radio Club, Inc., Laporte,
el B R B B BB 006 B BB 0 224 10

The above stations were licensed during
the week ended April 20, 1923, by the De-
partment of Commerce, and started trans-
mitting on their respective wave-lengths at
once,

New Radio Patents

(Continued from page 49)

action in the reception of Hertzian waves. In the
arrangement shown, a mercury rectjﬁer is used,
the self-inductance of the antenna being employed
as an auto transformer. This is combined with
the use of the heterodyne, consisting in the induc.
tion of an E.M.F.V. and an auxiliary E.M.F.V.
in the main circuit and, if a sufficiently large
auxiliary E.M.F.V. is used so that the rectifying
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For Long Distance Concerts
Super-Heterodyne; New Advanced Model “C”

FRONT VIEW
Wave-length Range 160 to 850 Meters, Dimensions 40"x8"x734".

Only two variable dials for all waves 160 to 850
meters

Simplicity
Efficiency
Tubes
D€Sigﬂ—3 transformer radio amplifiers, 2 audio, 2 detectors, 1 osc.
SeleCtivity—The only receiver tha works through local broad:

casters

Uniform maximum amplification over entire range

Uses either UV-201A, 201, 199, WD-11, WD-12, etc.

Raﬂge—zooo miles using Radio Corp. loop, more with antenna.

The Super-Heterodyne is the most efficient method of radio frequency amplification
known.

The Super-Heterodyne is the only receiver in New York that receives long distance
radiophone through local broadcasters.

The Super-Heterodyne is used extensively by commercial radio companies for long dis-
tance ship to shore traffic.

May we send you full particulars?

Write for Complete 1924 Catalog A

Experimenters Information Service

DESIGNERS OF THE HIGHEST CLASS RADIO APPARATUS IN THE WORLD
531 West 46th Street, New York City
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American Beau

Electric
Soldering

Iron

The
Best Iron
Made

For Soldering all connections, parts,
etc. Ready for use by attaching to
any electric light socket. The cost
of operation is insignificant.

Many thousands in use by ama-
teurs, engineers, manufacturers, tel-
ephone companies and many others.

For radio, telephone and all
light work our latest Model
No. 3138 is ideal; also two
larger sizes for doing heavier
work.

For twenty-eight years our name and trade
mark have been a guarantee of quality
and dependability.

AMERICAN ELECTRICAL HEATER COMPANY
DETROIT, U:S5:A -

Established 1894

Oldest and largest exclusive makers.

MESOmIZE CODE

ONE HOUR

BKUMA YRLSBUG |

TRADE MARK REG. U.S. PAT. OFF.
Attentive Bezinners Who Use

DODGE TWO DOLLAR RADIO SHORT CUT

SMASH ALL RECORDS—WIN LICENSE

Best FOURTEEN Records Reported to date by Licensed O tors who, Beginners, used our
Method AVERAGE TWENTY-EIGHT MHNUTES—Mange;i:‘:geWOne afiour.gm o

For ONE DIME will mail Records by mamy Beginners in all Districts who easily became Licersed
Operators, and to help enlighten and encourage others, have told the story of their Quick Succsss.

C. K. DODGE Dept. N, Mamaroneck, N.Y.
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portion of the current be in proportion with the
potential applied to the two detectors, twice as
sensitive a receiving circuit may be obtained as in
case the usual quantities are used.

UNI.DIRECTIONAL RECEIVING SYSTEM

(Patent No. 1,449,253, Issued to Morris Sperry
Strock, of Washington, D. C., March 20, 1923.)
. This invention relates to uni-directional receiv-
ing systems. In the illustration is shown an ar-
rangement consisting of two radiant energy ab-
sorbing means, A and B. At 1 is shown a coil
of one or more turns of wire, commonly called
a loop aerjal, rotated about a vertical axis, and
2 is a variable condenser forming a circuit with
said loop aerial, as shown. Means for inductive
coupling of radiant energy absorbing means A
to radiant energy absorbing means B is indicated
by a coil 3. The circuit, including condenser 10,
inductor 9 and coil 8, comprising circuit B, is
considered as having the effect of an open an-
tenna, impressing a voltage upon grid 7, which
is due to the electro-static component of the
wave. In operation, the radiant energy absorb-
ing means A and B are tuned to the frequency

of the incoming wave, and the loop aerial is
rotated so that its plane is perpendicular to the
plane of the incoming wave front. The circuit,
consisting of condenser 5 and inductor 6, must be
properly adjusted, so that a maximum voltage will
be impressed upon the grid 7. An alternating
voltage of the frequency of the incoming wave
is impressed upon the filament 4; likewise, an
alternating voltage of the frequency of the in-
coming wave is impressed upon the grid 7. By
means of the coupling coils 3 and 8, the elec-
trical energy in A may be made to aid or oppose
the electrical energy in B. When the.loop aerial
is in the position previously referred to, and the
voltages associated with the two circuits A and B
are in phase with each other, the receiving signal
will be a maximum intensity. If the loop aerial
1 now be rotated through 180 degrees, the voltage
associated with circuit A falls to zero, and then
appears again, but in a different sense, i. e., its
phase has shifted 180 degrees. On the other
hand, the voltage associated with circuit B re-
mains unchanged; hence, when the coil is rotated
into the new position, the voltages in the two cir-
cuits will be out of phase by 180 degrees, so that
they will oppose and cancel each other. Thus,
as the loop aerial is rotated about a vertical
axis through 360 degrees, a single position will
be found where the signal is of maximum intensity.

Radio Tests on Pacific

Planned
(Continued from page 52)

several messages with the Federal Beach
Radio Station, San Francisco, at a distance
of about 4,700 miles. It is further stated
that instances of long distance work of this
nature with the § K. W. arc sets are a little
unusual, but not at all exceptional.

The Flame Microphone
(Continued from page 14)

W

“Here again history repeats itself. After
I had first used the gas flame as a detector
of wireless signals I next tried the intensely
heated gases in an electric arc and found
the same phenomena, although very imper-
fect on account of the overwhelming loud
disturbances due to the arc itself. So again
it has been found that a long electric arc
in the air possesses the property of modulat-
ing to some extent the electric current pass-
ing between the electrodes in response to the
changes of air pressure produced by the im-
pinging sound waves.
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Juy This
New Tube!

It Saves the Cost of New Rheostats and the Trouble Th C H O Oh
of Redrilling Your Panel € - 3 - m
You can put the new “A” Type (C-301-A or UV201-A) ! RheOStat
receiving tubes in your set and 'enjoy better results tonight. ! The newsst of the famous line of
The C-H Radio Resistance Unit adds to your present rheo- C-H Radio Rheostats. Built by the
stats just the number of ohms required for the regulation of master builders of rheostatic control
these new }4-ampere tubes. You do not have to spend several apparattus zndsafgfg:gf)i W:ht th;elr
5 . 5 ? uarantee of —a trade-
dollars fqr new rheostats—nor miss a single hour’s entertain- imk you should demand on the vital
ment while you bother to rednll your panel for them. Just instruments for your receiving panel.
put the eyelet of the C-H Unit over the post of your rh.eos_tat, § Designed with a resistance of 30
and attach the wire you had to remove to do so to the binding ohms for the control of the new ““A”
post of the unit. Regulation 1s obtained from the front of the type receiving tubes (C-301-A and

UVzo1-A). Finished in dull satin
nickel and ebony black. Arranged for
panel mounting, pointer indicating,

panel as before—but the unit itself is adjustable to care for
changes in battery potential.

Panel Mounting zf Desired and furnished with genuine Thermo-
. . . plax knob. The instrument your new
The C-H Radio Resistance Unit may be mounted directly on the panel, if receiving set deserves.
desired, attached to a single binding post and wired in series with the rheostat.
{ts compact, handy size and many possible ways of mounting make it adaptable Type 11601-H9 . . . .. $1.50

to every receiving set. Price 25c atall radio dealers and supply houses.

One-half Million
THE CUTLER-HAMMER MFG. CO. C-H Radio Rheostats
Member Radio Se&ion, Associated Manufadurers of Eleétrical Supplies NOW n Use

MILWAUKEE - WISCONSIN
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e Receiver
_that Satisfies

Ly e e AR

o Telmaco

[

fully meets the requirements
of the discriminating pur-
chaser because of the follow-
ing features:

EFFICIENCY OF OPERA-
TION: Securing volume, dis-
tance (1500 miles with single
tube is_not unusual), selec-
tivity. Broadcasting stations
one-half mile distant are
tuned out by aslight turn of
condenser dial.

EASE OF OPERATION en-
abling the novice to secure
satisfactory results,

HIGHEST QUALITY OF WORK-
MANSHIP AND MATERIALS,

PRICE within the reach of everybody.

Manufactured es cluzively for us by the Tri-City Radio Electric Supply Co.,
licensed under Armstrong U. S.” Patent No. 1113149, QOctober 6th, 1914,

. . .
Specifications:
[

Panel—Formica, grained and machine engraved. \'ario-
Coupler—Telmaco special silk wound with loading
inductance. Condenser—Special 13.plate with Bake
lite ends. Rheostat—Single knob control.
Socket — Highly nickeled shell, B:kelite
base. Dials — are polished, presant-
ing pleasing contrast with dull panel.
Telmaco Adjustable Vernier Handle—
secures.extremely fine tuning and
entirely eliminates body capacity
effects. Workmanship —manufac-
tured according to Telmaco’s rigid
specifications. This Guarantees
Your 3atisfaction. Either 6 volt or
113 volt tube may be used.

Price $25

The ultimate in value

S TELMACO Type B-A Two Stage
<TEMACO = A. F. Amplifier

. 3 . Matches the above in size and construction. The greatest
Quality Radio Sxelusively Amplifier value on the market. Price $20.00.

Bona Fide Jobbers RADIO DIVISION
-If our salesmen have not reached TELEPHONE MAINTENANCE Co.

you with our proposition, write or - A T
wire for it today 20 S. Wells Street, Dept. B Chicago, Hlinois

e , 3

LEARN THE CODE AT HOME

“Just Listen—The Omnigraph will do the leaching” with the

- OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer. Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute.
THE OMRIGRAPH is not an experiment. For
more than 15 years. it has been sold all over the
world with a money back guarantee. The OMHI-
: GRAPH is used by several Depts. of the U.S. Jovt.
—in fact, the Dept. of Commerce uses the OMNIGRARH to test all applicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY.

The Omnigraph Mfg. Co., 20 Hudson St., New York Gity

» If you own a Radio Phone set cnd don’t know the code—you are missing most of the fun
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“In Germany an investigator by the name
of Vogt has found a similar action in the
ionic currents passing through the air be-
tween a Nernst glower and cold anode
placed nearby. All of these electric repro-
auctions of sound waves are naturally ex-
tremely weak, and must be amplified, by
means of a series of Audion amplifiers, sev-
eral thousand times before they can be ap-
plied to any useful purpose. .

“More recently Dr. Phillip Thomas of
Pittsburgh has demonstrated that a high-
potential low-current discharge between two
electrodes in. air may be ‘modulated’ by
sound waves. This is a return to the method
which I showed in a patent taken out in
1906 for controlling very simply by the voice
the high-frequency, high-potential currents
in a radio telephone transmitter.

THE THERMO-MICROPHONE

“But I have found still another method of
translating sound waves direct into electric
currents without the imposition of any dia-
phragm. This arrangement, independently
suggested to me by Mr. Theodore W. Case,
is the reversal of the well-known ‘Thermo-
phone,” a device whercin an extremely fine
platinum wire, through which is passed tele-
phonic currents, reproduces these in the
form of sound waves due to the alternate
heating and cooling of the air immediately
surrounding the extremely fine wire.

“In my Phonofilm work we have found in
the same way that when a series of very
fine and very short platinum wires are heated
to a dull red from a local source of current
the resistance of these wires changes, alter-
nately incrcasing and decreasing in con-
formity with the sound waves impinging
thereon; so that from a telephone trans-
former connected in series with the battery
and this thermo-microphone, a remarkably
faithful representation of the sound waves
is obtained, even though the frequency of
these be as high as 3000 per second. The
sensitiveness of this device is greatly en-
hanced through a gentle stream of air, by
fluid evaporation in the neighborhood, and
by other auxiliary means. In a word there-
fore there now exist several ways of obtain-
ing extraordinarily faithful reproductions of
sound waves in the form of eleetric cur-
rents, entirely unlike the diaphragm methods
on which telephone engineers have been
working from the beginning of their art.

“Part of the sound records used in the
Phonofilm have been made by utilizing one
or the other of the new converters which
I have just been describing. Of all the
diaphragm types of transmitters unques-
tionably the electro-static type as perfected
by engineers of the Western Electric Com-
pany, comes nearest to approximating per~
fection. While this is extremely insensitive
compared with the best carbon microphonic
type, there is no comparison between the
fidelity of reproduction by the two means.
But one listening in a ‘telephone to the re-
production by means of the flame micro-
phone, and then by means of the electro-
static microphone, will at once exclaim that
the fidelity of reproductions in the first case
is of quite a different order from that ob-
tained even from the highly perfected dia-
phragm of the best electro-static micro-
ahone.”

‘A Simple Single-Tube

Super
(Continued from page 39)

use a 90- to 120-volt “B” battery. A 120-
to 130-volt “B” can be used with a V.T.-2;
with a V.T.-1 tube excellent results can be
obtained if the plate-voltage is 45 to 60 volts.

At the loop terminal marked X, an out-
door aerial can be connected. This will
bring in the distant stations more clearly.
No ground is required, but, if used, it

" should be connected to the minus terminal
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Become a Certified Radiotrician

_ Under Gover

The best paid positions in Radio go to those who i
hold the Government First Class Radio License. The ¥

radio jobs.

Certified Radio-trician is the man chosen for the big
He is the man who draws the largest

salary in this new, big money field. And now you can

easily qualify for this government license. You can
become a Certified Radio-trician with a few weeks
spare time study at home—and then can earn big

money in Radio.

castin

nment License

=

Certified Radio-tricians take charge of Broad-

¢ Stations, Government Land Stations,

and Commercial Radio Stations.

Earn $2,400 to over $10,000 a year

The world is aflame with Radio. Never
before in the history of the country has
an industry leaped to the fore as rapidly
as this great, new science. Hundreds of
thousands of radio receiving sets are in
operation—tens of thousands of sending
stations will be erected—and this enorm-
ous craze is permanent. Even today
manufacturers are months behind their
orders! Improvements are being made
every day which must increase the de-
mand for radio equipment to even greater
proportions than now.

Men of foresight, men of vision know
what this means. Never before has there
been such an opportunity, Radio-tricians
are needed today everywhere. More and
more will be needed as the demand for
radio installation, radio operation, radio
maintenance, radio repair, radio sales-
manship becomes greater and greater.

Wherever you go, there are hundreds
of radio sets to be installed-—wherever
you go, thousands upon thousands of dol-
lars worth of radio equipment is being
sold—wherever you go, there are radio
sets to repair; and if you seek adventure,
there are radio sending stations calling to
you from ships and land stations all over
the world.

The Pioneer School

The National Radio Institute has a
record of over 8,000 students. It is the
pioneer school. It teaches every phase
of radio from the ground up. It teaches
by means of actual practice, actual, as-
sembling of a radio outfit, actual opera-
tion of radio equipment. It teaches by
problem and principle so that National
Radio-tricians are in demand everywhere.

Here is a profession which is paying
enormous earnings to men all over the
country today — a profession that will
make hundreds of men wealthy—a pro-
fession far more lucrative than that of
any other technical or mechanical em-
ployment you can secure.

What Will You Do?

The world is aflame with radio. What
are you going to do to “cash in” on the

demand for men, for equipment, for ex--

perience? Are you going to sit idly by
wondering what it is all about, or are you
going to make the most of this, the great-
est opportunity presented to men of am-
bitioa in 50 years?

Learn more about the wonderful op-

www.americanradiohistorv.com

portunities in this wonderful new indus-
try. Learn too how you can best take
advantage of the big rewards offered in
this field—how you can easily become a
Certified Radio-trician in your spare
time, and can qualify for the best posi-
tions in radio.

Worite at once for new booklet “Your
Opportunity in Radio,” just published by
the National Radio Institute. This is the
turning point in your life. Upon your
decision this instant may depend your en-
tire future. Mail the coupon, or write a
letter NOW—for your own sake!

National Radio Institute

Radio Headquarters
Dept. 13-G Washington, D. C,

B M mw ., W B DEm ww EE Ex W MM AW S

NATIONAL RADIO INSTITUTE
Radioc Headquarters
Dept. 13-G, Washington, D. C.
Please send me your catalog “Your Opportunity

in _Radio_” describing your Home Study Course
which will qualify me to become a Radio-trician.

Name

Address

(1S State ... ..
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Don’t take imisa.

tions. Ask for the

Radio Guild Multi-
Range Coupler.

| Receive NAA, the
new broadcasting on
710 meters and higher
wave-lengths with the

@ - e finest banl’-wogx}nd
MULTI-RANGE™ sy oo oot
COUPLER boratories.

. Permits the easy construc-
Increased production to meet the o S Sl s e
enormous demand permits reduc- 101 B 5410

tion In prices, ceiver at low cost.

Multi-Range Senior, 170-3400 meters Now $9.00 From your

dealer

Multi-Range Junior, 170-2000 meters Now $7.00 . gicect.

If your dealer cannot supply you tell him to write to us
or his nearest distributor.

Read the Harkness Book on Super-Regeneration

és pages. 30 ghotographs, wiring diagrsltms The Minneapolis Daily News Says:
and mechanical drawings. The most complete ““Radio books have come and gone in plent

L s y.
book on the subject ever published. Explana-  None has seemed to be worthy of special men .
tion of the theory of super-regeneratioh is 2 tion" QOne came this week, however, whish
revelation. Tells how to construct three dif- absolutely demands mentién §
ferent types of sets A nraise, by its merits. o1
Send for your copy today—Price RIRUCTION AND OBERATION OF
50c. From vour dealer or direct. Loanes Harinacs £ BECEIVERS

The Radio Guild, Inc.

256 WEST 34th STREET NEW YORK N.Y.

: g e
. HTHA

HIIIIIIIIHIIFIH!II I T T Pt
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WALNART ra0i6 sopancras
The New Walnart Condensers

New patented construction prevents sagging and 1oos-
ening. Guaranteed trouble-proof, cannot get our of
line_because stator plates are inserted into supporsing
studs at J points and firmly locked by punch-piess.
Plates of 20 gauge, high conductor aluminum. Streng-
sz, most durable and finest tuning adjustment. Bake-
lite end plates. Electric break-down tested. You can
pay_ more, but you cannot buy more service and
quality.  Vernier type, for extra fine tuning, in-
clades Vernier Knob and extra plate.

- | g

LIST PRICES
No. of Micre F
I’Izaxtes Capacity

MFG. CoO.

Dept. 306 1251-5 W. Van Buren Street, CHICAGO
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of the “A” battery. In tuning the set pro-

ceed as follows:

OPERATION

Turn up filament near maximum. C-1,
all out (minimum setting), variometer rotor
at 45-degree angle to stator. C-2, all in
(maximum setting ). Adjust phones on head
and slowly cut in C-1 until a sound like es-
caping steam is heard. Turn rotor of
variometer until this sound is heard loudest,
then vary the C-1 condenser until the whist-
ling peculiar to the Armstrong circuit is
heard. Signals should now be heard, at
which timé clear up with variometer, C-1
and filament rheostat.

The loop should be made to point towards
the sending station, although it is not very
directional. If an outdoor aerial is hooked
on, the loop can point in any direction. A
fixed condenser can be used in place of C.2,
but this causes too much whistling.

For a Magnavox, a one-step amplifier
should be used; however, the phones should
be left in the circuit, the primary of the
transformer being connected across the phone
terminals, in parallel with the phones. Other
loud speakers may be connected directly to
the phone terminals. The Baldwin Type C
works exceptionally well.

Super-Regeneration with
WD-11 Tubes

(Continued from page 38)

]

wire about 30" high and 200’ long. Some
work was done with a two-foot loop in
series in the grid circuit, about 300 miles
being covered in daylight. Stations were
heard on the antenna, from all points, the
furtherest being Los Angeles, about 1300
miles from Kansas City, where the station
described is located. The circuit is quite
sensitive to untuned disturbances, the
switching on of an electric light being audible
with the phones several feet away, which is
of course a disadvantage. Super-regenera-
tion, however, has a great future, and an
excellent present.

Correspondence From

Readers
(Continued from page 45)

and then lectures his audience on the rotten-
ness of the amateur, what a scoundrel he is,
etc., the reason being, we believe, that the
sets he sells will not tune local- interference
out. I was at his place once and in the
presence of several people, tuned WFAA
in while two powerful local C.W.’s were go-
ing, and only using 124" coupling, got the
concert absolutely clear of C.\W. mush or
key click. The owner looked as if he were
going to have a fit (of rage) but I did not
think anything of it at the time. He evi-
dently didn't want it known that it is pos-
sible to tune amateurs out.

Is it any wonder the amateur is “doomed”
with lunatics like that man at large?

In the second prize manuscript Mr.
Marsten claims that the single-circuit tuner
has less adjustments to be made than the
three-circuit. I must differ with him. On
a single circuit there are three adjustments,
the antenna condenser, inductance tap
switch and regeneration control. On a
three-circuit there are four, tuning con-
denser, (primary) inductance tap switch, re-
generation control and coupling. The
coupling on a three-circuit tuner mnever
needs adjustment, being just left with
the secondary at about 45 to 60 de-
grees from tight coupling, and is the only
control which is not on a single-circuit tuner.
I have built a perfectly good three-circuit

. tuner with fired coupling of about seven

inches, which gave as good selectivity as
one could get with any set. Paul Godley
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Using the
MAGNAVOX

IT is the Magnavox
owner who gets the
utmost service from

Radio.

While the Radio

enthusiast constantly

strives to better his
receiving equipment,
Magnavox Reproduc-
ers and Power Am-
plifiers are units which
no other apparatus
can replace.

The only correct
principles of sound
reproduction and
amplification are em-
bodied in Magnavox
construction.

Magnavox Repro-
ducers and Power
Amplifierscan be used
with any receiving set
of good quality. With-
out Magnavox, no re-
ceiving set is complete.

Magnavox R3 Reprodu-
cer and 2 stage Power
Amplifier

$90.00

R2 ‘Magnavox Reprodu-
cer with 18-inch curvex
horn: the utmost in am-
plifying power; requires
only .6 of an ampere for
the field . . .. $60.00

R3 Magnavox Reprodu-
cer with 14-inch curvex
horn: ideal for homes,
offices, etc. . . . $35.00

Model C Magnavox Pow-
er Amplifier insures get-
ting the largest possible
power input for your
Magnavox Reproducer.

AC-2-C, 2-stage, $55.00
AC-3-C, 3-stage, $75.00

Jhe

Y

1o p f

: ayal-Homes" happys.
\ \

. Any Good' |
Receiving Set |

in

io]féep f/;g "

ADIO has banished that dull, lonely
evening idea once and for all—the
“stay-at-home” nowadays can choose his
own brand of entertainment from a number
of programs practically every hour.

But a Radio set is only as good as its
reproducer — make sure you have the
Magnavox (electro-dynamic) Reproducer
Supreme.

Magnavox products can be had of good dedlers
everywhere. Send for copy of unusual booklet.

The Magnavox Co., Oakland, California
New York: 370 Seventh Avenue

IAGNAVOX
Radio

Neproducer Supreme
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Ordinary Vario-Couplers
Are Useless With

Radio Frequency Amplification!

If the sensitivity of a receiver is increased by means of
radio frequency amplification, interference will also be
increased and will render the amplification more of a
drawback than an advantage unless the tuning device
is made more selective.

The New Radio Guild
“Radio Frequency Coupler”

is especially designed for use wita radio frequency amplifying circuits
and provxdes just the proper variation of coupling to ensure selective
reception. It makes reception with an outside aerial as selective as with
a loop but with a much greater reczeiving range. Send for folder R.F. 7

giving full particulars and hook-ups.
Short-Wave “Radio Frequency” Coupler (200-550 meters)
Multi-Range “Radio Frequency” Coupler (200-2000 meters) ... ..
Bank-wound loading coil (for secondary circuit of Multi-Range
“Radio Frequency” Coupler)
From your dealer or direct

If you have never experienced the thrill of tuning in a distant radio transmitting
station with a receiver made by your own hands you have missed the greatest
pleasure of radio.

Learn how to properly design and construct a real “long-distance” set with
radio frequency amplification. Read the

NEW BOOK BY KENNETH HARKNESS
“The Theory and Practice of
RADIO FREQUENCY AMPLIFICATION”

Every phase of radio frequency amplification is thoroughly explained with
scores of photographs, drawings and wiring dlagrams Complete instructions
are given to enable the home construction of various types of radio frequency
amplifiers and complete receivers. For the first time the construction of the
hest radio frequency transformers is given in detail with photographs. Tells
you how to make a high frequency ascillator covering all wave-lengths. Com
plete details, constants and photographs of a Hazeltine Neutrodyne Receiver.

Send for your copy to-day. Price $1.00

The Radio Guild, Inc. 256 West 34th Street, New York, N. Y.

Specialists in radio frequency amplification.
Distributors of DX radio frequency
transformers.

MIRACO GETS ’EM 1500 MILES AWAY!

Users of MIRACO Radio Frequency
Broadcast Receivers in either model shown
report wonderful results. St. Louis hears
Schenectady—Davenport hears Newark—
Cincinnati hears San Francisco.

Reception is clear and distinct, tunmg is

very sharp and there is practlca]]y no in-
terference.

MIRACO sets may be used with either 134
Volt Dry Cell or 6 Volt Storage Battery.

Model M-W," 4 tube set—pnce $54.50
Model K, 2 tube set—price $29.50.

Order your MIRACO set today.
DEALERS — AGENTS — DISTRIBUTORS
Write for our proposition TODAY.

The Midwest Radlo Company,

804 Main Street : : Cincinnati, Ohio
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made an apt comparison between single and
three-circuit tuners some months ago. He
said that “an automobile without gearshift,
clutch, timer, carburetor control or ac-
celerator, but just switches for starting and
stopping would be a sorry affair. Electric
autos are built that way and on the open
road they always get the dust” However,
he assumed that the three-circuit tuner has
more adjustments, which I have found not
to be the case. Personally, I prefer honey-
combs for broadcast reception, as does any-
one else who has tried them and learned how
to use them.

[ OLIVER ROSEBANK.

{ 960 Woolwich St., Guelph, Ont.

We are glad to publish this letter. and
are also glad to answer the question: “What,
then, is or was, the amateur doomed to?”

The Editor of this journal will pay
$100.00 to any one who can show where, in
our published articles in Raplo NEws, we
have at any lime, cven vaguely, mentioned or
hinted that the amateur was doomed on ac-
count of his interference. This is a thing
that was furthest from our thoughts.

When we printed the cartoon, in our
October issue, we meant to show by it that
the wave of radio broadcast popularity was
swallowing up the amateur. By “swallowing
up” we did not wmean putting him out of,
business, but, rather, that there were about
500 broadcast listeners against one lone ama-
teur, and that if the amateur did not do
something to make the country sit up and
take notice of him, he would be smothered.

We took the job upon ourselves of making
the amateur popular with the 999 out of
1,000 people 1 his community who do not
know him now. We maintamed, and still
maintain, that the usefulness of the ama-
teur to his country should be vastly greater
than it is today.

It 1s our fondest dream to see the ama-
teurs outnumber the broadcasters, instead
of the broadcasters outnumbering the amao-
teurs, and that is what we mean by “Is the
Radio Amateur Doomed?” If this lan-
guage is not intelligible to any of our
readers, we shall tackle it again in some
other way, if you wish, but we shall always
come back to the same point: WE WANT
THE AMATEUR TO BE ON TOP
| OF THE PILE, NOT AT THE BOT-

TOM.

Whatever method is used to bring him to
the top, if the mecthod is a good one, will
suit us. THE AMATEURS IN THIS
COUNTRY ARE THE ONES WHO
SHOULD LEAD THE BROADCAST
PROCESSION, INSTEAD OF HANG-
ING ON AS A SMALL MINORITY.

\ Think it oz;cr’—EmmR

|
| GOOD DOPE

Editor, Rapio NEwS:
| Havmg tried out a number of so-called
filament rheostats with varying results, and
my limited search through your laboratory
reports did not disclose any technical data,
it seems that a vital part of an efficient re-
ceiving set has been overlooked.

A large assortment of metals and alloys
arc used for resistances and each gives good
results in some specific way.

These materials ranging from pure Nor-
way iron with a resistance of scven times
that of pure copper, to nichrome II, with
a resistance of sixty-six times that of copper,
| and carbon and graphite in various com-
pounds are also used.

If we expect to hold the current in the
filament circuit at a constant value with a
rheostat, this rheostat must be a precision i1-
strument, and the resistance element must
be made from material the temperature co-
efficient of which (change of resistance with
change of temperature) is nill.

The temperature co-cfficient of carbon and
graphite and the co-efficient of contact re-
sistance (change of resistance of contact
| with both temperature change and change of
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HOW [ SAVED MY HAIR

@ ==y

The Tragedy of Baldness

BY ALBERT WOODRUFF

THEN the barber told me my hair

/% [ was getting thin I merely smiled

and let it go at that. When my

wife said, “Bert, I do believe you

are becoming bald,” I gave a little laugh and

passed it off with a jesting remark. I took

the gibes of my friends in the same spirit—

and I laughed when the comedian at the thea-

tre made his ‘“cracks” about candidates for
the “bald-headed row.”

But it wasn’t until my business associates
commenced to notice that I was rapidly be-
coming bald and gray that I worried. For
while I was just as full of pep and vim as I
had ever been—ivhile my business judgment
was just as keen as ever, yet I worried for
fear my associates might think of me as head-
ing toward the “has been” class. 1 decided to
try to save my hair—if it could be saved.

Then I became a slave to hair tonics. If a
tonic was new I bought it on sight. T tried
every kind of shampoo that I heard of. T
was a victim of the barber’s wiles. The
money I spent—and all to no purpose. My
hair continued to come out just as fast as it
ever did before I had tried to stop it. Every
time I combed my hair it told the story.

How I Prevented Baldness

One day I read a very interesting adver-
tisement by the celebrated Physical Culturist,
Bernarr Macfadden. Now, it so happened
that I had seen Mr. Macfadden several times
and I knew that he himself had wonderful
thick hair. Naturally I was interested—al-
though it was news to me that Mr. Macfad-
den had made a study of the hair and had
written a book on the subject, entitled, “Hair
Culture.”

In the advertisement Mr. Macfadden said
he was amazed to learn how little really
authoritative information had been written
about the proper care of the hair and scalp.
He said that one need not let the hair grow
thin and gray. He said that if the hair is

Rernarr Macfadden’s Secrets
of Hair Culture

These chapter titles will give you an idea of
the scope and value of this remarkable book:

Hair as an attribute
to beauty.

Facts everyone should
know about hair.
Care of healthy haijr.
How to care for

baby’s scalp.
Facts about soap and
shampoos.
The cause of hair
e troubles.
i Dandruff.
Dry Hair, Oily Hair,
o Split Hair.
1 Falling Hair.
/ i Baldness.
i Gray Hair.

\-.'\ t / Hair Dressing.
"=

Eyebrows and REye-
Bernarr Macfadden. Note

lashes.
his thick. luxuriant, Superfluous Hair.
healthy hair.

Hair tonics.

falling out or getting gray a reasonable
amount of proper care will restore it, unless
one 1s completely bald. And this same care
will keep the hair strong and healthy through-
out life. He spoke of simple, natural and
effective methods for treating the hair and

scalp by following a few laws of nature.’

Then he casually mentioned that hé was
startled at the tremendous demand that ex-
isted for his comprehensive work. In fact,
the first edition of his treatise was very
quickly sold and a new edition had to be
printed to take care of the orders that were
flooding in on each mail.

I made up my mind right then that since
Mr. Macfadden had written the book it was
sure to be very practical—and the fact that
so many had been sold clearly proved to me
that the treatise must be filling a popular
demand.

So I just jotted my name and address down
on the coupon and returned it, When I re-
ceived the book on five days’ free examination
I immediately read it very carefully and that

Women!

Keep Your
Hair Youthful

If your hair is graving prematurely you have every
reason to hope that it can he stopped and that much
can be done toward restoring it to its original
youthful and becoming color.

If jt is losing its luxuriant quality and glossy
shieen the few simble rules taught by Bernarr Mac-
fadden in his new hook HAIR (ULTURE will en-
able you to bring about an almost unbelievable im-
provement. VWhy shend time and money at the hair
dresser’s when you ean £ive your hair a better home
treatment in only a few minutes a day by this new
method?  You ean easily have hair that is wonder-
fully silky in texture and your zcalp can be cleansed
of every trace of dandruff or scurf.

very same night I started to follow the few
simple rules. I must confess that within a
very short time I noticed a decided improve-
ment in the growth of my hair—it became
thicker and more glossy. Then dandruff
disappeared. Today, after following the rules
laid down in this new method, I have just as
fine a head of thick hair as you would see on
any man—even a young man of eighteen or
twenty has no thicker or glossier hair than
mine. In fact, many haven’t anywhere near
such fine hair. The grayness has all disap-
peared and my hair has the glowing color of
youth. My wife and children also adopted
the rules which we discovered in Mr. Mac-
fadden’s treatise entizled “Hair Culture” and
their hair is the admiration of all their
friends. If you will examine the book I am
quite sure that you will agree with me that it

www.americanradiohistorv.com

“Only a short while ago my hair was falling
out by combfuls, vet today I have fine, thick
hair, with not the slightest trace of baldness
or dandruff.,”

is one of the most valuable—if not the most
valuable—and instructive books ever written
on Hair Culture. Albert Woodruff.

Send No Money

If you would like to take Mr. Woodruff’s
advice we will gladly let you examine “Hair
Culture” for yourself, without obligation, and
see how easily you can follow the methods
that should bring new life, new lustre and
luxuriance to your hair. Dont send one cent
in advance—just fill in and return the coupon
and the book will come to you by return mail.
When the postman hands it to you, deposit
only $2.00 with him. Then after you have
kept “Hair Culture” for 5 days—after you
have tested the methods—if you are not ab-
solutely satisfied return the book to us and
your money will be promptly refunded. If,
however, you decide to keep this remarkable
book, as you surely will, there are no further
payments of any kind to be made—the book
becomes your property for the one sum of
$2.00 which you deposited with the postman.

MACFADDEN PUBLICATIONS, Inc.

Dept. R.N.-7, Macfadden Building
1926 Broadway New York City

MACFADDEN PUBLICATIONS, INC.
Dept. R.N.7 Macfadden Building,
19268 Broadway, New York City

Without obligation on my part, Dplease send me a copy
of Bernarr Macfadden’s Book giving me all of Nature's
simple methods for preserving and beautifying the hair.
I will pay the postman $2.00 on arrival, but I also have
the privilege of returning the hook within 5 days after re-
ceint and you will refund my deposit.
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NEUTRODYNE—

NEUTRODYNE the marvelous new radio receiver circuit used in the FADA
“ONE-SIXTY” receiver.

Using only four tubes in the FADA “ONE-SIXTY’ broadcasted concerts can
be received from stations 1500 and 2000 miles away. Denver, Colo.; San Antonio,
Texas; Havana, Cuba; and Los Angeles, Calif., are some of the far distant sta-
tions heard on a loud speaker in New York City.

Send for bulletin and learn about the FADA
“ONE-SIXTY” that can be yours for $120.

F. A. D. ANDREA, Inc., 1581-A Jerome Ave., N. Y. City

GOOD BYE AERIALS!
1, 50 LONG STATIC!

% SHORT CUT ANTENNA

Reoplaces aerials, loops, electric light plugs, etc.
Eliminates lightning dangers.

Reduces Static and other interference.
Gives clearer signals and truer tone.
Works on all Standard vacuum
tube sets.

Postpaid anywhere for $5.00

MAaKES

Satisfaction guaranteed
Y%?TSE}T?;LE or money refunded.
P A

_Shert Cut Radio
B Corporation

P g e g

SHORT CUT RADIO CORP., Inec.
243 W. 54th St.. New York.

Send me at once one Short Cut Antenna " Inc.

(a) T enclose y:yciicawrs gaiainis for $5.00

() Mall C. 0. D. 243 West 54th

. Strest

BV (8 TR R SR e L T e e e e .
New York City

Name FiRieesil ooy S

K1Y I35 A 60 506060600060 008 680080600 488 0Ab B ARaEARARRN 8 Ba S % DEALERS!

CHEY eeneeeeneienieeneaiananns State .oeoieiienna. 1 Write

Dealer’s NATE . ...veeueneeesainnneinineannannnenen.. % for our
proposition

Dealer’s AQAress .....ovvveniiininiaiiniannnnain ... ]

SUNSET CRYSTAL |

GUARANTEED! ) .‘ 7
Tested before and after mounting \ON S '
erystal guaranteed. Manufactur- \‘_'. . ,é\
ers, Jobbers and Dealers write @ @
~ [
—

NOVO
“B'BATTERIES

WITH INSULATED RINDING POSTS
& DETACHABLE WIRE CONNECTOR

NOVO MFG CO.

424 W 337 ST NEW YORK = 531-50 DEARBORN ST CHICAGD.

for prices.
U. S. Mfe. & Distributing Co.

/‘ -
45 Clinton St.. Newark, N. J. 25¢ Each
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pressure) eliminate their use in precision
instruments.

Of the large assortment of resistance al-
loys there.are only a very few that are suit-
able for use in filament rheostats, and these
were developed by their makers for use in
precision instruments.

The material used to support the resistance
clement must also be selected with regards
to its co-efficient of expansion and heat con-
ducting ability; as proof of this I quote a
statement made by Mr. W. Wilcox of New
Bedford, Massachusetts, in his letter to
Rapro News for January, page 1300.

“I have heen skeptical about buying
strange rheostats. The wiring comes loose
very easily on some.”

Mr. Jesse Marsten in his article, “Radio
Head Sets,” on page 1279, Rabio News for
January, states that with the advent of the
radio boom, carloads of miscellaneous junk
made its appearance on the market, and also
that it would be safe to say that a number
of the new makers of head sets are not
teally familiar with the theory and design
of telephgnes. These statements hold true
with radio equipment other than head sets.

The new Radio Bug, having contracted the
disease, is willing to pay dearly for the pre-
scription written by a dealer who diagnoses
his case on a basis of profit, and who in many
cases knows nothing about the article sold
except what the maker claims for it.

Radio, still in its infancy, has come to
stay, and we can protect ourselves and future
BUGS by purchasing and recommending
articles bearing the approval of some reliable
laboratory.

J. L. HErman, Gray, Maine.

A MOIST HOOK-UP
Editor, Rapio NEws:

Although not a subscriber, I can hardly
wait for Rapio NEws, and it seems to me
that it is always a week late, but when I
do get it I more than make up for lost time.

To the “Radio Bugs” who are always look-
ing for something new I ask them to try
the following hook-up.

From your grid condenser connect a small
piece of copper tubing next to your plate and
let it extend about one inch through your
panel, bending the end downward. Next get
a small copper cup and place same under
this “spout’; then tune in Havana, Cuba.
If your grid leaks, watch out for the pro-
hibition agent, for you may get a drink
from Cuba.

Hoping this little suggestion meets with
the approval of the “Radio Bugs,” I present
it as an original hook-up.

Bex WirtHLIN, Cleveland, O.

CONCERNING SINGLE CIRCUIT
TUNERS

Editor, Ranio NEws:

I have read so many communications from
different amateurs in Rapio NEws, in which
they all take a rap at the single-circuit tuner,
which is the reason why broadcast listeners
get sore at them; and I wish to remark
that with the average amateur transmitter
tuned to 200 meters, and not properly recti-
fied, or filtered, a portion of their wave
skips up to 400 meters or better, and it is no
fault of a single circuit tuner or any other
tuner, if it does not get rid of this type
of wave.

Furthermore, three-fourths of the cards
amateurs receive from brother amateurs,
admit they use a single circuit tuner; and I
venture nine-tenths of the real DX reception
are by a single circuit type, as this tuner
properly constructed tunes SHARP, and this
is due to low resistance and low capacity
losses, which in a variometer coupler type
are very considerable. There are today
amateurs who think a set can not be regen-
erative, unless it is of the variometer coupler

‘tyvpe, and it seems to me that the new race

of experimenters now coming along is more
anxious to improve their sets, try new cir-
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cuits, ete,, than any of the old hams. An
amateur should not find fault with the single-
circuit tuner until he makes an honest-to-
goodness test with his pet, and finds it in-
ferior, and he will notice that the waves
emitted by Dbroadcasting stations are very
sharp and must be tuned to a hair, and that
the average CAV. signal-is much easicr to
get- just right, as it can be read over a
wider range of tuning.

The single-circuit tuner gives the loudest
signals, is easy to tune, brings in DX sta-
tions™ regularly, that are never heard on a
variometer-coupler  set, is  relatively  free
from capacity cficets and losses, is cheap
1o construct and is the favored set by long
odds among the manufacturers

Using one of these single-circuit tuners.
I have tuned in eight stations on the Pacitic
Coast in one night, which is 2.200 to 2,900
miles from here and on Nov. 8 1 heard
KHJ on one step so fine that T sent them a
detailed log of their program, including re-
marks by the announcer word for word and
the names of the artists, composers, etc., of
over 50 different nwmbers.  In fact any sta-
tion 1,000 to 1,500 miles away is no trouble
to get. 1 can get Fort Worth, Texas, and
Havana with loud speaker on two-stage
audio, regularly, and will guarantee to get
California any night reasonably free of
static.

There are some commercial and ship
tions that operate at around 400 meters
amateurs are sometimes blamed  for
interference, but a properly rectified and
filtered D.C. C.W. signal at 200 meters will
not interfere with broadeasting; but do not
give the single circuit tuner the razzberry
hecause you do not know how to build a
good C.W. :

W, W, Brace Ohio.

sta-
and
this

Harrison,

SOMETHING TO THINK ABOUT
Lditor, Ranio NEws:

Is there anything that can be done to pre-
vent the daily growing interference radiated
by receiving sets tuning up? 1 am sure
that this is the greatest obstacle to the con-
tinwed growth of the popularity of radio.
© Since the installation of my set, which is
4 good three-circuit one, in November last,
the interference from whistling tuners has
hecome steadily greater; every new set sold
or built in this locality seems to add its
squeals and howls to those already in opera-

NRIDC

tion; and now, it is a most unusual thing to |

be able to enjoy even half of any concert.
Our friends, all of whom would purchase
receivers and subscribe to the magazines if
these conditions were changed, are hecoming
prejudiced against radio because the miser-
able noises from neighboring sets outweigh
the pleasure of listening, after the novelty
ot distant reception has  worn off. Our
cvenings will have to be devoted to other
means of entertainment unless this inter-
ference is stopped in some wa

From a strictly business >tam11)umt will
not the continued sale of interferimg receiv-
ing sets SOON reach a point where the pub-
lie will become disgusted with radio enter-
tainment, because the more sales, the more
mterference there will be?  If 1 could buy
a set which is proof against this type of
interference, I would gladly do so, but the
most expensive sets which I have seen are
entirely helpless when several uneighbors
tune in their regenerative receivers.  There
is no use in telling them to tune in without
the whistle, as this is more difficult to do
and they will not make the effort: the re-
ceiving sets must he so constructed that they
CANNOT interfere under any conditions if
the public (of which T am hut one) is to be
in favor of radio entertainment. If this in-
terference be stopped, cverybody will have
radio i their homes: if continued, only a
few will be interested in the awful noises
that come through their phones.

The broadcastmo stations are transmitting
strong.and clear, their programs are wonder-
fully pleasing and beneficial; it seems too

T e e e
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But He Didn’t Pass It Up.
MECHANTCAL DRAWING. He buckled down
to work with the Columbia School of Drafting.
\\ hen he had a quiet half hour to spend he spent
it—as a wise man spends moncy-—to get full re-
turns.

Made $275 Extra in 3 Days. He recently received
$275 for one drawing that only took him three days
to draw. -

Now How Abcuat You? Are you working up hill or
down? Count the money in vour pay envelope
next pay day. You'll ind the answer there.

Make $35 to $100.00 a Week. We will train you
to be an expert draftsman in your spare time at
home by mail. There’s lots of room for you if you
act now.

Promotion is Quick. WE'LL QUALIFY YOU
for a high-salaried position in the draiting field and
keep you in touch with openings for draftsmen in
the big machine shops, industrial plants and United
States Government departments. Men who start

He decided to learn

He would still be a laborer at $2.00 2 day. No money,
nothing ahcad but hard work, longer hours-—and regrets.

TR TR )

i

as draftsmen are often advanced to Chief Drafts-
man, Chief Tingineer, Production Manager and
SO on. .

Get the Right Training. Mr. Claflin, the founder
and director, stands personally in dek of the
Columbia School of Drafting. You spend no time
in long-winded theories—useless and expensive to
vou. You start on actual drawing work the day
vou receive your first lesson.

You Need No Previous Training. The course is
casy to understand and easy to follow. Many stu-
dents are qualified even before they complete the
course.

Success Calls Men of Action Only.
man of action clip the coupon now and show
vou are a man of action. Keep right on top of
this opportunity to wake real money. Don't go
looking for a pair of scissors. Tear the coupon
off and mail it right now. We have a special offer
for those who reply promptly. Get started now.

If you are a

that

What You Get FREE

Practical Problems. You are carefully coached in
practical drafting work.

We Help You Get a Job. e help you get a posi-
tion as a practical draftsman as soon as you are
qualified.

Free Training as a Drafting Specialist. Atter
completing the course in mechanical drawing we’ll
train you free in your choice of one of our special
elective courses.

Draftsman’s Equipment. We give you Free a full
set of drafting equipment as shown in the picture
below.

Consultation Privileges.
any time for advice and
your success.

Diploma. The diploma we give you on completing
the course attests to your proﬁcxency as a drafts-
man. It is an “‘entering wedge” to success.

You are free to write us
suggestions regarding

Free Subscription to Draftsman’s Publication ‘“The Compass”’

U. S. Civil Service Commission Calls for Draftsmen
A few of many positions constantly open in Govern-
ment departments.

Salaries are starting salaries, subject to increase.
Practically all of them carry a bonus of $240 a
year additional.

ARCHITECTURAL DESIGNER—$4,000.
CHIEF DRAFTSMAN (Aeronautical) — Naval
Aircraft Factory, $15.04 per day.
AERONAUTICAL DRAFTSMAN—Field Service
gf Navy Department, $5.20 per day to $12.00 per
ay.

Send in this coupon

FreeBoo

on receiving it we’ll send you our book,
It tells you

today. Immediately
“Drafting — Your Success.”
all about our new method of teaching me-
chanical drawing and gives full details of

our offer.

COLUMBIA SCHOOL OF DRAFTING

ROY C. CLAFLIN, Pres.

Dept. 2034, 14th & T Sts.
FREE Drafting Outfit

\\Ye_gi\:e vou free with your course this
professional drawing outfit. It’s yours to
keep. T

your R
securing a position as Draftsman,

Washington, D. C.

FREE BOOK COUPON

COLUMBIA SCHOOL OF DRAFTING

Dept. 2034, Washington, D. C,

|
I [

Tnter my name for a subscription to “The Compass”
| and without ohligation to me,
|
!

please send me your

iltustrated book on Drafting, telhng how I can secure

complete home study course and your help in

! NAME vvervverarernrernnnennasrss.as Age Loo..
A
. ) 1 OAdAIESS oo
] I .
<, i City e e State ...o..... Cieeee
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The Wimco Condenser The Carco Coupler

Made to meet a demand for quality Just the thing for the popular receiv-
—highest efliciency, 3 plate, 23 plate ing set. Bakelite tube, and rotor, silk
and 43 plate sizes. covered wire, perfect contacts.

We invite Dealer and Jobber inquiries.

Send for literature and prices on Wimeco Socket for WDI1 tube.

THE WIRELESS MFG. CO., CANTON, OHIO

MANUFACTURERS DISTRIBUTORS

Pacific Coast Branch
324 Union League Bldg.
Los Angeles

“Built First to Last”

Thislittle beauty was approved

by our engineers only when

convinced that they had pro-
duced the one socket that com-
bines all the essential features
of a good socket.

Positive Cotogrip Contacts.
Hard Rubber Insulation.
Rugged Construction.
Compact Design.
Concealed Mounting.

EENTT

It is impossible to show the
unique mechanical action
of Cotogrip contacts in a
photograph. It is different
from any other socket you
have ever seen. This
socket will interest you in
every waye

You ought to have one.
Ask Your Dealer

©

‘KEEP A RECORD

A great interest will be added if you reeord 1m-
portani matters received.

RADIO LOG

A well designed Record Book. Indexed and ar-
ranged to record all details.

Ne Advertising. 50¢ post paid.

RADIO U NI T S
Made to the highest electrical and mechanical
standards.
_ _ EISEMANN MAGNETO CORP'N

[ RADIO PRINT ™ “Fiffin; "Ohio™ 216 Circatar—St—§ = ’-‘Ci."ca'—gg———-gkooﬁiw “NEY— - Detroit
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| bad that all this should be spoiled by the
interfering radiation of receiving sets daily
becoming more intolerable.

Harowp S. BricraM, Kingston, N. Y.

A CRITICISM

Editor, Rapto News:

It is to be regretted that in an article
“On Transmission of Waves,” by so eminent
a pioneer as Sir Oliver Lodge, there should
be contained a teaching which to say the
least is in utter variance with the require-
ments of Poynting’s Theorem. The latter
theorem, by the way, is mentioned in the
text of the contribution in guestion.

To discuss details of Poynting’s highly
mathematical development would be much’
beyond the range of the mathematical equip-
ment of the ordinary amateur. Yet, if
Poynting’s requirement for coincidence of
phase holds at all over any envelope about
the antenna sending station, it must always
hold, EVEN OVER THE SURFACE OF
THE ANTENNA ITSELF. It is to be
remembered that Heaviside in his Electro-
magnetic Theory, Vol. III, insisted on con-
sidering the energy as being generated ab
initio at the surface of the antenna wire in
proper phase relationship. To do other-
wise would be to imply that the one lagging
phase traveled forward at a speed greater
than the speed of light in order to overtake
the one ahead of it, still occurring within
the quarter wave distance.

The matter of the Poynting’s Theorem,
insofar as it affected envelopes within or
without the quarter wave distance, had al-
ready been taken up in a techmcal journal
in England when discussing Professor
Howe’s recent work. I can see no useful
purpose in urging amateurs to believe that
stationary waves preponderate on the an-
tenna, and by some hocus pocus emerge as
progressive waves into the ether.

What perhaps needs most understanding
in Hertz’s mathematical development is that
a self induction element such as the coupling
coil mentioned by Sir Oliver Lodge is not
even suspicioned as necessary. Why, then,
the lumped overhead capacitance balancing
with an assumed inductance?

A. Press, Rantoul, Il

UNCLE JOHN LIKES IT
Editor, Rapio NEws:

Under the “Correspondence from Read-
ers” heading, your April issue, I notice sev-
cral letters relative to the negligence of an-
nouncers with regard to giving their call
letters.

These letters voice my opinion exactly.
Many times the operators fail entirely to give
the letters, or wait so long that one feéls
like wringing their necks.

I am deeply appreciative of their efforts,
and realize that to a certain extent I am
getting “something for nothing,” in the way
of radio entertainment, and yet it seems a
small thing to ask that they be a little
quicker in announcing, and that they an-
nounce after ewvery selection, not after every
three or four.

One letter in particular I noticed,. that
from J. F. Slocomb, Cambride, Mass., where-
in he mentions hearing a station testing,
“One-two- three four Hello-hello-hello-0-0,”
followed by a “yoohoo” whistle and phono-
graph records. May I suggest that there is
little doubt but that this was WQAA, sta-
tion of Horace A. Beale, Jr., in Parkesburg,
Pa. This is Horace’s favorite way of test-
ing. He also speaks to “Uncle Johnny,” in
Bondsv111e Mass.,, which Mr. Slocomb may
also have heard. We all know how it is
to listen to a station for a half hour, only
to miss the letters, and I hope that this may
be of some help to Mr. Slocomb.

SNy E. Warton, Newton Centre, Mass.

"FROM A CANAbIAN opr

Editor, Rapio NEws
Sure was glad to' see that you have in-
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cluded a page for the *“Seagoing Op’s,” so
that we now have a magazine devoted to
the game that takes care of everybody from
the “Listeners In” to the professionals. To
date I have as yet to come across a journal
that covers radio so widely as does Rapio
NEws, and think that the Seagoing Operators
will appreciate it more than ever.
Regarding the letter of Mr. R. Lister, in
the March number, I would like ‘to take

exception to one or two of his statements..
He asks: “why not raise the wave-length-

of the Dbroadcasting stations to 650-1000
meters, as a means of getting away from
the commercial spark QRM?”  Surely he
has heard spark signals from 600 to 1000:
600-m. ship stations; S00-m. compass sta-
tions; 925-m. Naval stations; and the Radio
Beacons on 1000, with their almost continu-
ous string of distinguishing dashes on a
hazy or foggy day?

He also mentioned the QRM on 300 from
ships, but I have had no trouble with these
on the American side as most of the ships
are now tuned to 430 meters. Nearly all
ships are fitted with three wave changes so
the 300 meter length has been replaced by
450.

The 450 wave does interfere with the
Canadian Broadcasting stations, as they are
all tuned to about that wave, but should pot
bother receivers west of the Lakes.

Personally I believe that the range of
wave-lengths at present used by the Broad-
casting Stations is quite suitable, but that
there are too many stations working at once
and too many on the same wave. Why not
cut down the number of stations and allow
each so many days per week to broadcast,
the other stafions in their immediate vicinity
remaining quiet? Also give each station i
a given district a separate wave-length, with-
in ten meters or so of each other and
allow no two stations of the same wave-
length to operate at the same time unless
they are a certain distance apart, depending
on their power and range?

This should cut down much of the inter-
ference at present experienced by those
using single circuit tuners or situated in a
district that is smothered with broadcasting
stations.

He also states that Canada has no Radio
Compass Stations as far as he can find out.
She has, and very efficient ones at that. It
might surprise him to know that they have
a longer range than any I have yet worked.
There are three of these stations on the
Atlantic Coast of Canada and one, owned
by the Canadian Government, in Newfound-
land. These stations operate on a different
principle and have a longer range than those
of ‘the U. S. Government. They do the
wurk of twice their number of the latter
tvpe for the length of coast line that they
cover.

The length of the coast line does not per-
mit of any more. with the possible exception
of one or two in the Gulf of St. Lawrence,
or at the entrance to the Straits of Belle
Isle.

Looking forward to many letters from
Scagoing Op’s and wishing you the best of
success.

Cras. G. FISHER,
Operator, S.S. Canadian Victor.

DX ON SHIPBOARD
Editor, Rapio NEWS:

You may find it of interest to know of
some long distance reception of broadcasting
stations in the U. S, which was done in
the harbor at Cartagena, South America,
between 12 and 1 on the morning of March
10th. All stations came in clear and dis-
tinct, although the static was bad and QRM
from nearby ships on 450 meters inter-
fered a little.

The receiving .was done on a honeycomb
set with detector and one step audio, the
ORN making it impossible to wuse more.

"ESCO”~

| “ROLL of HONOR”

.NAVAL ACADEMY

U.s

U.S. MILITARY ACADEMY

U.S. COAST ARTILLERY SCHOOL
U.S. ARMY AIR SERVICE
U.S.BUREAU OF STANDARDS
U.S.NAVY AIR SERVICE
U.S.NAVY YARD

U.S.DEPT. INTERIOR (Alaska)

CLARK UNIVERSITY

DENNISON UNIVERSITY

FORDHAM UNIVERSITY

JOHNS HOPKINS UNIVERSITY

JAMES MILLIKEN UNIVERSITY

LA. STATE UNIVERSITY

MARQUETTE UNIVERSITY

PERDUE UNIVERSITY

PRINCETON UNIVERSITY

QUEENS UNIVERSITY (Canada)

TULANE UNIVERSITY

UNIVERSITY OF FLA.

UNIVERSITY OF IOWA

UNIVERSITY OF MINN.

UNIVERSITY OF MO.

UNIVERSITY OF §O. DAK.

CHICAGO RADIO LABORATORY

FORD TECHNICAL LABORATORY

GENERAL MOTORS RESEARCH LAB.

HAMMOND RESEARCH LAB.

JACKSON RADIO ENG. LAB.

MARITIME RADIO LABORATORY,
(8t. Johns, N. B.)

SIMPLEX RADIO LABORATORY

BD. OF EDUCATION, DETROIT

BD. OF EDUCATION, SAGINAW

BD. OF EDUCATION, TOLEDO

STATE BD. OF PUBLIC AFFAIRS,
(Oklahoma)

CITY OF CHICAGO

CITY OF OAKLAND

WIS, DEPT. OF MARKETS

UNION STOCK YARDS, CHICAGO

IOWA SO. UTILITIES

BROADCASTING CORP. OF AMERICA

EXPERIMENTERS INFORM. SERVICE

Q. S. T. EXECUTIVE HQRS.

HENRY FORD

CHAS. P. STEINMETZ

MAYQ CLINIC, ROCHESTER, MINN.

These (and many other) Institutions use “ESCO”
Motor- Generators for Wireless Operation

MASS. INS'T. OF TECHNOLOGY

CAL. INST. OF TECHNOLOGY

ALA, POLYTECHNIC INSTITUTE

BILLINGS POLYTECHNIC INST.

ANTIOCH COLLEGE

CLEMSON COLLEGE

COLGATE COLLEGE

COLLEGE LAVAL (Canada)

COLLEGE ST. CROIX (Canada)

COLLEGE OF WOOSTER

CONN. AGRICULTURAL COLLEGE

GROVE CITY (Pa.) COLLEGE

IOWA STATE TEACHERS COLLEGE

JAMESTOWN COLLEGE

LAFAYETTE COLLEGE

MARIETTA COLLEGE

OBERLIN COLLEGE

OHIO STATE COLLEGE

PENN STATE COLLEGE

S. E. MO. STATE TEACHERS
COLLEGE

ST. OLAF COLLEGE

WESTERN UNION COLLEGE (Jozwa)

DENVER SCHOOL OF MINES

RICE INSTITUTE OF TEXAS

WM. HOOD DUNWOODY INST.

COMMERCIAL RADIO INST,

FEDERAL INSTITUTE OF RADIO
TELEPHONY

CARNEGIE INST. OF WASH. D. C.

WESTERN RADIO INSTITUTE

ASBURY PK. RADIO SCHOOL

N. W, SCHOOL OF W. T.

PHILA. SCHOOL OF W. T,

CONTINUATION SCHOOL OF
WATERBURY

RIVERSIDE (Cal.) SCHOOL DIST.

SCHOOL DIST. OF READING

OAKMONT PUB. SCHOOLS

TILDEN TECH. HIGH SCHOOL

DOMINION OBSERVATORY (Canada)

CAN. DEPT. OF MARINES

CAN. DEPT. OF FISHERIES

HYDRO ELEC. COMM. OF CANADA

COLORADO STATE MILITIA

PAUL F. GODLEY

F. H. SCHNELL

A. H., GREBE

Write for New Bulletin 237A.

211 SOUTH STREET
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ELECTRIC SPECIALTY CO.

Pioneers in Developing High Voltage Apparatus for C. W.
Special Apparatus Developed for Special Purposes.
Motors, Dynamotors, Generators, Motor-Generators.



www.americanradiohistory.com

CONTINENTAL

“"New Yorks Leading Radio House”

Tradedark]

Radiola II
The New Portable Set for Summer!
Ready for Operation

Radiola 1T may be installed anywhere and will
bring in broadcasted programs from far and near
every evening.

The big feature of this set which makes it en-
tirely self contained and almost self selling is the
use of the new UV-199 Radiotrons. Low consump-

tion of filament current .06 (six one-hundredths) Specifications
Amp. allows the use of small dry batteries within Regenerative Tuner.
the cabinet. Selectivity and sensitivity combined Vernier Control of wave length adjust-

with the clear quality of tone reception puts the ment. )
. ] Detector and 1 stage Amplifier,

Radiola 11 in the lead for the best selling portable Two telephone jacks
set. Handsome, beautifully finished, and self con- 1 Pair Brandes Head Telephones,

tained in a case about the size of a Corona Type- 3 Flash Light batteries

writer. Radiola II portable set brings to you 2 B Batteries. i

Radio programs as your source of entertainment .

during vour vacation. Pl‘lce $97- 5 O

“Modern Radio”™—A two hundred and eight page catalog of Radio equipment, suppiies and

apparatus sent for twenty-five cents.
2036-Q

Radio News for July, 1923

Quite 2 few more stations than those on
the list below were received, but due to inter-
ference, etc., it was 1mp0551b1e to determine
who they were. The list is as follows:
WBAP—Fort Worth Star-Telegram, Fort
Worth, Tex.
WIP—Gimbel Brothers, Philadelphia, Pa.
WSB—Atlanta Journal, Atlanta, Ga.
WGY—Geueral Electric Co,, Schenectad\
N.
W'MB—Commermal Appeal, Memphis,
Tenn.
KFI—Los Angeles Times (?), Los
Angeles, Cal.
KPO—(?), San Francisco, Cal.
B. H. Havens,
Radio Op.,
S. S. Metapan.

2 oM, Ameriéé’s Best
All-Around &mateur
Station

(Continned ]‘/om page 40)

“““““““““““ RSN

AT 7

SO QG T

1.V.-202 (5-watt tubes), two U.V.-202 and
two Western Electric E tubes. (It was
while using this combination, during the
recent trans-Atlantic tests, that C.W. sig-
nals from station 20N were reported in
England.) The radiation averaged be-
tween 2 and 2.2 amperes, using a 3500-V.
D.C. generator. One and two UV.-203

(tubes and a 1/4-K.W. “input” de Forest
tube have also been used. With the lat-

CONTINENTAL RADIO agnd ELECTRIC CORPORATION |

SIX and FIFTEEN WARREN STREET, NEW YORK, U. S.

“Pioneer” Instruments Wil Sclve
Most of Your ‘‘Summer-Static”
Prohlems

With nearly four times as many broadcasting stations
to tune into as you had last summer, and with the
remarkable liot-weather performance of “Pioneer’” in-
struments. radio fans can enjoy their sets this summer,
as never before.

If you are having annoving static interference let
your dealer fix you up with the necessary equipment of

“Pioneer” Variocouplers .............. $£7.00 “PiOﬂee? Variometer

Pioneer” Variometers ................ 6.50 Price, each, postpaid $6.59

With the understanding that they will greatly improve
your recption or be returned for full credit.

The molded Bakelite shells. the close-coupled design
of these instruments, together with our use of coarse
silk-wound (not cotton) rotor wiring, and the preci-
sion-workmanship of every detail of construction. will
give you the mastery over a lot of trouble.

If vour Dealer does not carry the ““Pioneer” line,
send your order and remittance to us together with
name and address of dealer whom you wish 1o favor.

Circular free.

S . “Pioneer” Varzocouple;
GALESBURG, ILL., U. S. A, Price, each, postpaid $7.0C

Parts and Accessories
for makers radio apparatus

KLOSNER

RADIO PRODUCTS erovERRADIQLeronuers
Send literature. Details an Prices on
end for free literaiure GENERAL RADIO cozepopATION
Krosner Intprovep Apparatus Co. | = 1 t 1Er;bu OE or .
2024. B ¢ Roap New York C | irst uality dio uipmen
OSTOR oAV LR ASR ...,mcludm?ww’/e AR ubrS s
10th and Cherry Streets Philad:1phia
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ter tube, a record of two-way daylight com-
munications was established with Station
I9DYN, Kempton, Ill., an approximate dis-
tance of 800 miles.

Plate current for these tubes is supplied
by a home-made high-voltage transform-
er, wound on an old Thordarson 34-K.W.
spark transformer. Voltages from 730 to
1600 volts can be obtained, also from a
500-volt D.C. motor generator, which has
been geared up with belt-drive pulleys,
and will deliver over 750 volts D.C. Fila-
ment current is furnished by a 200-wartt

" Acme filament-lighting transformer, which

has been rewound to give the following
voltages, with a center tap, 6, 12, 18 and
24 volts, and will pass enough current for
a 4-K.W, tube. This voltage is regulated

ib_v a home-made rheostat in the primary

circuit, which works on slider adjust-
ment. Two .5 millihenry reactors and filter
condensers of from 1 to 3 mids. are used
to smooth out the ripple for pure. direct
current. One D.1..-200 H.C: coil is used for
a radio frequency choke. Radio Corporation
sockets are used. Separate grid condensers
are emploved on each tube of .002 mfd., also
separate grid leaks of 2300 to 5000 ohms re-
sistance. The inductance is home-made—a
large tube, 7” in diameter, wound with 38
turns of No. 12 wire. The Hartley circuit is
emploved with a tuned ground and counter-
poise. Alany other circuits have been experi-
mented with. Plate milliammeters, fila-
ment voltmeter, grid milliammeters, and
T. C. ammeters give readings on different
circuits while the set is in operation.

Experimments are being made with a 40-
jar chemical rectifier, and a synchronous
rectifier, to obtain D.C. A large C.\V.
tube transmitter is being designed for use
this fall.

THE RECEIVER

The receiver which has done exception-
al long-distance work on all waves which
it covers, was designed and built by F. B.
and W. H. Ostman, and embodies some
excellent workmanship in its construction.

- It is a three-circuit tuner, with a de-

“tector and three stages of audio frequen-
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cy amplification. A\ novel and “nifty”
scheme for improving the results obtained
irom a short-wave regenerator of the type
using variometers for both grid and plate
tuning is the use of a four-circuit, three-
position, anti-capacity switch mounted
on the rear of each variometer. These
switches perform the following feats:
\When thrown to one side, (left) they con-
nect the rotor and stator coils of each
variometer, in parallel, giving a wave-
length range of 100 to 295 meters, with
better control and better signal strength
than normal, because losses are less. re-
sistance less, and the full 180-degree rota-
tion available, over amateur waves only.
Thrown upright, these switches connect
the windings of each variometer, in ser-
ivs as usual, with a range of 180 to 500
meters; and when switches are thrown
1o the other side (right), they connect the
variometer windings, in series, and in ad-
dition switch small condensers in par-
allel across them. giving a wave-length
range of 435 to 1400 meters.

(A set of this type now makes an ideal
receiver for amateur stations, besides get-
ting down to the very short waves now
under development, and still permitting the
reception of all B.C. stations, and com-
mercial and naval wave-lengths.)

THE ANTENNA SYSTEM

The aerial is a vertical, slanting, flat-
top, inverted “"L” type. It consists of six
wires, spaced 3’ apart, 75 long, 35 and
80’ high. The high-end spreader is of one-
inch iron pipe. each wire being soldered
1o this. The bridal is of heavy rope, with
10” Electros insulators. The lead-in is
taken from the low end and is a 10” cage.
running directly to the lead-in insulator
into the operating room. The low-end
spreader is of wood, each wire being
insulated by a large porcelain ball insula-
tor. The Dbridal at this end is also of
rope, with large insulators, and is fastened
to the peak of the house.

The 80° pole is a home-made built-up
affair, having been constructed by the op-
erators of the station, 14 guy wires, well
broken with insulators, support the pole,
which has stood during two winters of
severe storms without any damage.

The ground system consists of the wa-
ter-maiuns, all connected with heavy sold-
ered jumpers. A well, in which was sunk
a long length of tin, besides well pipe, a
cistern, in which was put over 50 Ibs.
of salt, strips of roofing-tin, 1" wide and
4 apart. run directly underneath the
aerial. Each ground-lead is of 1” copper
ribbon, running directly to and tuned sep-
arately on the secondary of the oscilla-
tion transformer. A tuned counter-poise
is also used, which consists of two wires,
starting from the station, running 150’
back. These wires run 60° past the end
of the aerial, and are 60’ apart at the far
end, where they are connected. The coun-
terpoise gives a much higher radiation
than the ground system. Tuned with the
ground svstem, an increase of approxi-
mately 134 amperes is noted.

The natural wave-length period of the
antenna is approximately 169 meters.

F. B. Ostman, of this station, has been
actively engaged in amateur radio work
since 1910, serving in radio work in the
United States during the late war, with
the artillery,

W. H. Ostman and Prescott Smith have
been interested in amateur radio since
1920, directly after the war, when ama-
teur transmission was again permitted.

Station 20M has always been consid-
ered as a spark station, but claims credit
for having done pioneer work in continu-
ous-wave telegraphy as early as Novem-
ber, 1920, when a C.W. transmitter, using
two S-watt U.V.-202 tubes, was reported
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l By Test the Best

Laboratory tests prove the
Fil-Ko-Stat to have a fine ad-
justment area (which means
| ability to control filament heat
and electronic flow) eighteen
times greater than that of the
wire rheostat and several
times that of the next best
filament control.

For All Tubes

The Fil-Ko-Stat is regulated
at the factory to the ideal
“off”’ point for all tubes, ob-
viating the necessity of tam-
pering with any screws or ad-
justments. And the “off”
position is dcfinite.  When
filament extinguishes the ‘A’
Battery is positively discon-
nected,

No Discs to Break

Nothing to chip. Resistance
element so finely divided fur-
ther division is impossible.

GUARANTEED

Not an adaptation of old methods of current control but dis-
tinctly designed to utilize the great tuning possibilities
of the vacuum tube itself.

of Infinite
Adjustment

FILKOsTAT

enables you to hear stations
you’ve never heard before—

Your receiving set is probably bringing in stations
you never hear ! You just get that faint mouse-
like whistle. But you can't bring in the music
because your rheostat does mnot properly control
vour filament action.

Then again, you hear stations that sound as
though they.were down a deep well.  They
come in weak and indistinct.  Your tuning
apparatus gets the wave length, but your wire
rheostat or other so-called filament control
car’t do the rest of the job which is to adjust
the clectronic flow ih the vacuum tube to
meet the conditions under which the station
15 operating.

With the Fil-Ko-Stat you
bring in the weak sta-
tions strong and clear.

The Fil-Ko-Stat permits you to select
other stations on similar wave lengths,
tune one in and the other out with a
slight turn of the knob without other-
wise changing any of the tuning units.
The Fil-Ko-Stat cuts out “frying.” It is
non-microphonic and operates silently.
The Fil-Ko-Stat regulates filament heat and
gives absolute control of electronic flow,
permitting the finest tuning possible. Tts fine
adjustment starts where the tube begins to
function.

The Fil-Ko-Stat's perfect and gradual increase of
filament heat insures longer life to your tubes.

The Fil-Ko-Stat is the only instrument which per-
mits that accurate control of “A" battery current
necessary in using UV 199's and other dry cell
tubes.

Say “FIL-KO-STAT” to your dealer today

If he has none in stock sernd his name and
your remittance direct to

RADIO STORES CORPORATION

Sole International Distributors

Dept. R N 7, 218.222 West 34th Street, New York

PRICE 3
Post Paid 1

Takes the place of your

Fvi,l;‘fhd rheostat! Occupies lit-

g — e ey
X . Manufactured by

ke ot e s, (JRSTUNETOD

B

2 o | S
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NES ARE SUPERIOR

5 ACTUATING -
COILS

ETRO HEAD- =
PHONES are su- =
premely sensitive, matched
in tone and uniformly effi-
cient, largely because of the
precise winding of the act
uating coils which energize
the magnets. Each coil
wound with one unbroken
Iength of thin-as hair wire.
Specially desi gned, ex-
tremely accurate winding
machine {nsures uniform
tension of wire, entirely
eliminating the possibility
of short - circnited turns.
Only highest grade of pure,
enarnzeled copper wire used.
Insist on Metro Head-

hon
$6.00 &fiizfﬁ_ and be sure of

Little Giant Receiving Set—A surprisingly eom-
pact set.  Simplest tuning device. (om $14 00
plete svith Metro Headbhones ., . .. @ —
Metro Wave Selector-—Makes any set highly selec
tive. Combletely separates 360 from 400 $7 50
MEELYF ovisins vammrori —

Metro Electrical Co., Ine.
Manufacturers of Metropolitan
Radie Products

70 Goble Street
Newark, N. J.

.
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BRACH
RADIG“PROTECTOR
e

Approved
by National Board
Fire Underwriters

Ask Your Insurance Agent About
the Brach Radio Protector.

SOLDERALL

The Only Convenient Metal Solder

et
eR)

Every Electrical Connection Needs

o ST =
ST 08BERS
AND DEALERS OR BY MAIL
25¢ ATUSE

L. S. BRACH MFG. CO.

NEWARK, - - NEW JERSEY

(IS I TYY-R3IF " 8 W “TIfTR "B  °F §F 11 W
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°
®
i
e, SOLDERALL for Perfect Reception I
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DETECTOR
TUBE

For tube sets, or to convert cryst'al sets
into tube sets at small cost. Special soc-

W.T.50
ket 40c extra. Special adaptor 75> extra.

RADIO RESEARCH GUILD
40 Clinton Street Newarlk, N. J.

F. D. PITTS CO.

Incorporated)

RADIO MERCHANDISE
WHOLESALE EXCLUSIVELY
219 Columbus Avenue,
BOSTON, MASS., U. 5. A,
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in all districts but the 6th in one month’s
operation, and two-way communication
carried on with every district but the 6th
and 7th.

Health by Radio

(Continued from page 10)

December 16, 1921, the initial attempt of
spreading popular health education by means
of radio_telephony was made in July of that
year. Only once prior to that time had
this vehicle of intelligence bheen employed
for purposes of radiating health education.
Surgeon General Hugh S. Cumming, formally
inaugurated “Public Health by Radio” on
December 16, 1921, the wireless signals be-
ing transmitted from NOF, the Naval Air-
craft Radio Laboratory, at Anacostia, Dis-
trict of Columbia. Only recently was this
service, together with other Government
broadcasts, transferred to NAA.

The Scattle Post-Intelligencer of Seattle,
Washington, was the first commercial enter-
prise to file application for the privilege of
re-broadcasting health information, this
newspaper sending a telegram to the Public
Health Service the following day after the
initial lecture was broadcast from Wash-
ington. Thus was instituted a direct-by-
mail-service hetween this Government health
bureau and commercial concerns desirous of
re-broadcasting its talks on how to keep well.
Subsequently, eight other commercial broad-
casting stations made applications for copies
of these health hints to be forwarded by mail
for dissemination from their respective wire-
less stations. These have maintained the
service since that time without interruption,
they being: The Le Presse, a French daily
newspaper at Montreal, Canada, operating
station CKAC, health bulletins being hroad-
cast in both English and French languages ;
WGI, the transmitting station of the Ameri-
can Radio and Research Corporation at Med-
ford Hillside, Massachusetts; KDKA, the
broadcasting station of the Westinghouse
Electric and Manufacturing Company, at
East Pittsburgh; WSAB, the broadcasting
station_operated by the Southeast Missouri
State Teachers College, at Cape Girardeau,
Missouri; WWJ, transmitting station oper-
ated by the Detroit News, at Detroit, Michi-
gan; KGG, broadcasting station of the Hal-
lock and Watson Radio Service, at Portland,
Oregan; and WHN, located at Ridgewood,
Long Island, covering the metropolitan dis-
trict of New York. WDPA, the broadcast-
ing station operated by the Chicago Board
of Trade, is the first among the new pros-
pective list of 50 commercial stations to
inaugurate the service “Health Education
by Radio.”

Copies of the broadcasts of the Public
Health Service are mailed to the codperat-
ing commercial enterprises twice during the
week, on Wednesday and Saturday. These
consist of mimeographed sheets, varying in
length from five to seven pages, and to im-
pinge the words upon the carbon disk of the
microphone usually requires about 15
minutes. That is, each lecture is put into
the air within that period of time. Already,
in excess of 140 of these broadcasts have
been placed into circulation, consisting of
more than one-half of a million words, whose
combined auditors and readers numbered
approximately 27,000,000 persons. The sub-
jects treated range from a discourse on feet
as a health asset to warnings of how to pre-
vent such diseases as smallpox, typhoid fever,
influenza, diphtheria, malaria, whooping
cough, mumps, chickenpox, etc. “How Do
You Sleep?” is the title of the most popular
of the 140 lectures thus far delivered by
means of radio telephony. Essentially, this
warning is to the effect that if you are
unable to sleep, suffering from insomia, there
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USE ACH
SHARP TUNER DIALS

I Am Fine for Summer Tuning
Why I Am Different

Not 5to 1 or 50 to 1.

The A C H is 156 to 1 on 3” size, and 215 to 1 on
4” size.

Positive movement, no friction to slip, and no back
lash in the spiral machine cut worm gear. NOT

MOULDED.)

Your Choice of

Rough tuning with dial or one thousandth of an
inch in either direction with the Sharp Tuner
Knob. Both controlled by center Knoh ST.
Eliminates a vernier condenser. Lncks instru.
ment automatically. Dial grounded, reducing body
capacity.

|

is trouble brewing. It is time to consult a
physician. “How Does Your Baby Sleep?”
is the title of another broadcast in this series.
“Germs in Captivity.,” “Alone in a Big

World—Leprosy,” “What the Farmer Can |

Do to Prevent Malaria,” “Foreign Bodies,’
“The Safe Vacation.” “Cosmetics as Drugs,”
and “How to Reduce Your Weight,” are
among some of the alluring titles of subjects
broadcast by the radio telephone.

The Public Health Service. to quote its
own words, “is using radio hecause it he-
lieves that for the dissemination of educa-
tional information the use of all legitimate
mediums that will he effective is desirable;
and. second. if the best results are to he
obtained the medium that promises the most
direct and powerful effect upon the health
lhabits of the population is most useful.” In
other words, the magic of the radio telephone
is but another way of “sugar-coating pills”
for consumption. \When information is put
into the air even unpleasant truths may be
received and applied as wholesome by per-
sons at the receiving ends of the wireless
apparatus. For instance. in two counties in
California one broadcast of the Public
Health Service was circulated in every pub-
lic school. A resident of Fairmont. West
Virginia. writes that a school teacher takes
down the health talks in shorthand for the
purpose of using it in the school. .\ trainer
of Boy Scouts copies the*“Public Health by

Stromberg-Carlson
RADIO HEAD SETS

are preferred by ladies—the adjust-
ment rod telescopes so it will not
catch in hair or net.

There are other reasons why Strom-
berg-Carlson Head Sets are pre-
ferred not only by ladies, but by all
critical users—

The reccivers are laver wound
and layer insulated—to stand up
under high plate voltages.

The car caps cover the ears—
excluding outside noises,

The receivers are balanced as to
volume—baoth ears et the message.

Ask Your Dealer

Stromberg - Carlson

Telephone Mf{g. Co.
ROCHESTER, N. Y.

Money Back Guarantee

;rice ﬁgg i” giall comp}ete. R ot i $2.50 | it in the next morning’'s issue. One news-
rice ” Dial complete. .... 5.00 ; S :
A S NGt e naen EX Do ettt Tl T Tso | Paper conducts a medical column based on

Regular fitting 5/16” hole, 1/4” and 3/16”. Bush.

ings, Sc. each extra. 10c. for ail.
Free Plan with mail orders on request.

A. C. HAYDEN

RADIO & RESEARCH CO.

BROCKTON, MASS., U. S. A.
Mail Orders sent prepaid in U. S. A.

Radio” for a similar purpose. The Detroit
Nezos broadcasts the lecture and publishes

the “Public Health Information by Radio
Service.”

At Kelsevville, California, the citizens of
the commumity met in the schoolhouse and
by usc of a loud-speaking device “listened-
in” upon the information relating to the
physical welfare broadcast from a wireless
| transmitting station in Portland, Oregon.

An electrical engineer, identified with a

Federal Standard
Head Sets are made
with 2200 Ohms and
3200 Ohms resistance.

Federal makes a com-
plete line of Standard
Radio apparatus—all
reasonably priced.
Write for latest cata-
log.

Get a

Fredrral Standarn
HEAD SET

for every member of the family

OADD to the pleasure you get out of Radio by permitting all
the members of your family to enjoy it at once.

Family tastes are apt to be similar, which means that when a
family favorite is being played or sung, everybody wishes to
listen at once. They can hear clearly and distinctly when all the
little ones (and the grown-ups, too) have an individual Federal
Head Set. The pleasure of each individual will be enhanced by
the pleasure of the family as a whole.

Federal Standard Head Sets are fully Guaranteed. Perma-
nent magnets and a uniform air-gap give just the correct dia-
phragm action, perfect clarity of tone, and durable efficiency.

Scientific winding and the expert hand-workmanship of mas-
ter craftsmen give exceptional range and power.

Get these guaranteed head sets from your
dealer today and refuse to accept a substitute.

Federal Telephone and Telegraph Company

BUFFALO, N. Y.
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e j@ sugar wmanufacturing company in Cuba,

writes:  “Here we are away from good

medical service and any constant education

like you are giving is sure valuable to vs
United States citizens down here in a for=
y ame eign country.” An industrial enterprise in

Canton, North Carolina, employing 1,000
5TON VOLTye, lahorers, is receiving health information for

t‘_d_;__,-_. i o® oLl the benefit of its emplovees. A citizen of
S ; Brentwood, Maryland, writes: I always
! = ® ! have some of my friends and neighbors in

to hear the lectures. They have benefited a
, good deal by your lectures. There have

& . Weak “B” batteries cause noises which are | been three or four children vaccinated since

: : i your lecture on that subject.”
generally mistaken for static. In Covington, Kentucky, “Health Educa-

i tion by Radio” is helpful to Boy Scouts that
are subjected to health tests. A person
writing from Nashua, New Hampshire, says,
;A week or so ago I had three of our noted
(D1 . octors at my house at the time that you

The manufact}xrers of “B” batteries recom- were talking on tonsils and adenoids."y A
mend the discarding of 22% volt batteries when citizen of Dubuque, Iowa, says that health
they drop below 17 volts and 45 volt batteries ' lectures are of particular interest to his
mother who is connected with a children’s
clinic. In McGregor, Iowa, hints on how to
keep fit physically are heard in a hall ac-

There is only one sure way of knowing just
when it is static and when it is the “B” batteries
—test them.

Weston Filament Voltmeter

Booklet J, and other Radio litera-
ture describes and illustrates these
wvarious Weston Instruments. Every- when they reach 34 volts—for they then cause

one interested in Radio should have noise.

this important data. Write for it . . commodating 100 persons, a loud-speaking
today. The Weston Voltmeter will tell you the MmN~ horn being acmploy%d. “What better way
ute your battery becomes weak—an accurate in-  could the Government educate the people in
strument at a reasonable price. the way to better health and to help pre-

vent the spread of disease in the United

WESTON ELECTRICAL INSTRUMENT COMPANY | b Soieronr S fosanaviteal, A teacher

lectures help her in properly instructing the

173 Weston Avenue Waverly Park Newark’ N. J. pupils of tl:ie school in whiich she teaches. A
5 5 5 ot 5 person residing in Cherrvdale, Virginia, was

Electrical Indicating Instrument Authorities since 1888 impressed with the advice that Lottics of

- " Sm— " ; medicine prescribed for a patient should he

destroyed after the recovery of the subject.
A man in Brockton, Massachusetts, was so
much impressed with the discourse, “How
Do You Sleep?” that he has asked for a
:.{;‘-'sg;“";"%’?fid%o"l‘ repetition of it by radio telephony. A
i NeSd adRdpal, woman of Brookfield, Massachusetts, who is
)l Purpose a constant sufferer from headache. received
valuable hints from a talk by radio telephone
on this subject. A chief train dispatcher,
iiving in Providence, Rhode Island, writes:
“TI had my eyes tested this morning and

found my glasses needed changing and got
CHELSEA a new prescription.”. A meteorologist of
Binghamton, N. Y. states: “All public

RE GE NERAT lVE c}i)e?el;ha \\\:’? dr}: tizsrr\i,tao1 1El ; zlteliﬁllcel et}}c]ge;?srgaqlsﬁzgi

inauguration has encouraged others ¢o broad-
RECE[VER cast health information, notably, the New
York State Department of Health, the De-
troit Board of Education, and others. The
- Government needs o establish a radio audi-
A real Broadcast Receiver ience. This cannot be done with phono-

graph records or political speeches.”

\

“,> > THE SUN NEVER
2 "Svs on The

: —_ _WESTON™
e
Sl

Range 150 to 800 meters

Perfection in design . .
Lo y Use of Kilocycles in
9| Pleasing appearance Radlo
 Simple and accurate (Continued from page 15)
tuning
A Chelsea product, embodying Chelsea equipment throughout. wave is the same as the frequency of the

alternating current which flows in the
Licensed under Armstrong U. S. Pat. No. 1113149, For amateur use only radio transmitting or receiving set.

Write for our new No. 7 catalogue Aq often hap_pens in Ytyec.:hni.cal matters,
the idea of ‘“kilocycles” is simpler than
CHELSEA RADIO COMPANY the forbidding aspect of the word sug-
gests. “Kilo” means a thousand. and
179 Spruce Street Chelsea, Mass. “cycle” means one complete alternation.
g The number of kilocycles indicates the
number of thousands of times that the
rapidly alternating current repeats its flow
P a : in either direction in the antenna in one
4 *’f‘ Radlo Headsets second. The smaller the wave—length' in
Yyl . 3000 OHMS SUPERSENSITIVE | peters, the larger is the frequency in kilo-

1 cycles. )
PluE:;lgset; e§1§:§§4 18 The reason that kilocycles are coming
_— Il]cg - Stamp’s "7 | into use and displacing meters is that the
for Radio Catalog. necessary separation of the frequency of

Ernest Electric Co. ' transmitting stations to prevent interfer-
4347 Easton Ave., St. Louis, Mo. , ence is the same, no matter what the fre-

A National Clearing House for the Mutual Benefit
he Industry

THE R-C OUTLET

Executive Offices; 303 FOURTH AVE., NEW YORK CITY
Are you in a position where you would I1ke‘ to dlSl_)OSe of any
small or large quantities of ANYTHING in Radio Material
for immediate cash? If so get in touch with us. State in
detail quantity, descrintion and very lowest prices acceptabla.
We are also in a position to contract with manufacturers for
their entire output on exclusive distributing basis. Contracts
also macle for entire surplus stocks as accutaulated.

RALPH COEN - - Radio Sales Specialists
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quency may he. This necessary separa-
tion is variable and quite misleading when
expressed in meters. Thus the number of
radio messages that can Dbe transmitted
simultaneously, without interference can
he correctly judged from the kilocycles
but not from the meters. [For example,
the amateurs will in the future work in a
band of wave-lengths from 150 to 200
meters, but this is a frequency band
from 2000 to 1500 kilocycles. This is an
enormously wider band when considered
trom the viewpoint of kilocycles than, for
example, the band having the same width
in meters from 1000 to 1050 meters. which
is 300 to 286 kilocycles. While it is pos-
sible to carry on hfty simultaneous radio
telephone communications between 150
and 200 meters. only one could be carried
on between 1000 and 1050 meters.

In accordance with the recommenda-
tion of the Sccond National Radio Con-
ference, the Department of Commerce and
other Government departments witl here-
after follow the practice of specifying in
even values of kilocvcles rather than me-
ters. The Conference recommended the
nractice of expressing wave frequency in
kilocycles per second with wave-fength in
meters in parcntheses thereafter. The re-
lation Dbetween the two is very sihmple.
To obtain kilacycles, divide 300,000 by the
number of meters: to obtain meters, divide
300.000 by the number of kilocycles. For
example, 100 meters — approximately
S000 kilocyceles, 300 meters = 1000 kilo-
cycles, 1000 meters = 300 kilocycles, 3000
meters = 100 kilocvceles.

For highly accurate conversion the fac-
tor 299,820 should be used instead of
300,000.

WANTED, A NAME

Someone has suggested the name of “Ra-
diowners” for those of us who have sets
and listen in. Certainly it is hetter than
most of the awkward terms in use today.
“Listeners-in” is too long, “Radiophans” or
“Radiofans” sounds like the name of an
instrument, and we could hardly designate
them as “receivers.”

Calls Heard

(Continued from page 41)

R
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311, 3BVY. 3BNU., 3BIF, 3FB. JOH. 3BOFT,
JADR, 3CTY., G7P, 3BHILL 3KM. 3GZ. 3CC.
AW, 3AMAW, 3A0D, 3AUW, 35U, JARO,
IADPR, JUBZ, 3BIY, 3VIW,_ 4BW,_ 4BI, 4BK.
ABY, 4EB, 41D, HEL. ANV, 4FT, 4BXN, 401,
4NO, 418, 4 T 4AG, $MBL. AXB, SNAT, 5EK.
ABA, SRC, 5 SMB, SZB, B, 3NZ. 3AACG.
71, 3NAD., 3RBIL 7720, 77 SCLV, SELC,
ON1O&RJL.OSVN, SAMM. 8V, 8BIX, 8TV,

SBNG. sCIM. RCUV, 87D, SABX. 8CFN, 8BV,
S, SEL. RCKA, &CF. 81LO, 8ARD, 8WX,
SALF.SBDA, SCDI. 8KJ. 8LC, SEO. 870.
SRTILT, SCNE. &NV, 8ADO, 8ATK, 8OK. 8BEO.
QIFV, SAWZ, SCDDUSCRETSCKOL BASBL 8ALW,
RCIV.SBVY, SON, 8CLD, 8AVD, §BJO, 8DBS.
ST, SALT. SREN. SAJN, SUF. 8UBC, SKP.
SGZ. 8ZW. SCPV. ST, SANAL 8TV, 87 K. 8BXA.
Q11 ’BRE. &1). 9ATO, 9ANQ, 2CDU, 9CTE,
OAWT. OD( B, 97N, 9AJ, 9BCH. 9DRR. 9ATW.
GAPS. IDKK, 901, 9ACE, 9ZAA, 9BHD, 9CY M,
SOK, 9AWK, 9DRI, $7ZAKE, 9DGO. 9BBD, 9CBA.
OT1. OBVY. 9DGV. 9AAD. 9BGI, 9HK. 90F,
9CMV. 9RY, 9BDB. 9DKL, 9FP. oVZ. oCY.
OBRE. 97Y. 9BAR., 9DBL. PAEN, 9BZI, oVB,
AT DX, 011, 9CN, 9KJT, aBRK, 9DQM,
GDHAX, 9DWO, 9ANT, 9C PG 0AVEG, oU U, 977,
9PO. 9CTUT, SOR. 9DWTF, 0AZX, 9BH W, 9BXK.
aOX. OARG, 9AZE, 9CXDP, 9RGB. 9AL. 9CTV,
aAIX, 9ATS. 0ATD, 917, 9DYW, 9AKY, 9DSD,
RS OB C, 9DC, 9D,

3WU, WASHINGTON, D. C. (ONE TUEBE)

C.OW—TAD, 1AW, IBAT, 1FD, 1GV. 117,
1TV, 1MY. TON, 10W, 1M, 10P, 1RD, 1RV
TUN, INM, INX, 1X7Z. 1ZE, 1ABF. TAGH.
TAGD. 1AT]. 1AKT.. TAOK, TAOL, 1ARY 1ASF
TAUN, 1AWE, TAVO, 1AVZ, 1BAS, 1BDI,
1MDO, 1BEDP, 1BGF, 1BRA. 1BR(. 1BMR,
1ROO. 1BY N, 2RET. 2FZ. 20M. 2RM, 2AFP,
2AWER, 2RBB, 2RTP, 2RMR, 2BRB. 2BRC(,
SROR, 2BYW, 20CD, 200D, 208, 2CVU,
20XD. 3's too numerous, 48X, 4BV, 41EA, 4EL,
IFT, 4JK, 4KC, 4NV, 401, 5FT, SFV, SKC,

chance the

the

minals of the

eXCcess curren

Do not force fuse on
filament  terminals.

fuse slips on casily.

are the two farthest

projection on  base

Adapters for UV 199 Tubes

Different tubes requive diffcrent ca-
pacity fuses. 1V hen ordering state
exactly what tube fuses are for.

“Here! Take It!’’

—that’s what you say to fickle

on” your tube unprotected by

RADECO

SAFETY FUSE

(Patent Pending)

the ONLY safety device that af-
fords absolute protecticn against
“blowing out’

Fitting directly on the filament ter-
Fuse makes it just impossible for
“burn out” the tube.

It is attached in a second; fits any
standard tube used in any standard

socket, and positively does not af-
CAUTION fect the efficiency of your set.

%“[Zw%i iﬁ’lde”‘: lv For UV 199, WD 11, 50c
papgr,a'own xo‘\(;l;:zt WD 12, 201A « =« a)each
Filament terminals For Uvzoo or 201, 4 for $1

trom the locking In standard packages
of tube. . Buy at your dealers or by mail

RADECO Phones, 3000 ohms . . 3.95

moment you “turn

’ a filament.

tube itself the Radeco

t, even by accident to

» o« o« $1.10

ST

tach to loud

630 Washington St., Bo

NEW STYLE PHONE ADAPTERS

fit directly on phones without
springing headpiece and at-

Add postage on

RADIO EQUIPMENT CO.

Distributors of Standard Radio Apparatus

=—== New England’s Oldest Exclusive Radio House =—=:

speaker of $2

2 lbs.

ston, Mass.

MAGNETITE

Hit it anywheré! RADIO-CRYSTAL

The most sensitive Crystal Detector on the world market. Unaffected
by handling or moisture and will render efficient service indefinitely. Price

50 cents at ALL DEALERS—or mailed direct. GUARANTEED by

GIBBONS-DUSTIN RADIO MFG. CO.
OWNERS AND NATIONAL DISTRIBUTORS

518 WEST 9TH STREET

L.os ANGELEs, CALIF, U. S. A,
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Salesmen Wanted —

We have a remarkable proposition for sales-
men calling on dealers handling radio supplies
and equipment. We manufacture nothing but
highest quality specialty merchandise .that re-

peats.

W e want reliable salesmen-—one in each’

territory—to represent us on a side-line propo-

sition.

Later, as we extend our merchandis-

ing policy, we can give them a real proposition

for their entire time.

Write at once telling us the territory you
actually cover, who you are working for now,
give us two business references and we will tell

you our proposition.

We are planning a na-

tional campaign for Fall and we want to estab-
lish our dealer connzctions NOW. = All letters

written us held in strict confidence.
assigned is exclusive.

Territory

American Radio Phonolamp Corp.

2008 Candler Bldg., New York, N.Y.

Do vou want to save 20 to 40 per cent o1 all your purchases of standard radio apparatus”™
Do vou want the personal advice and counsel of the greatest radio authorities in the country ix

DO YOU?

solving vour problems T

Do you want to receive free of charge a quarterly publication giving you a digest of the

latest findings of radio science, telling you how to construct and operate both' simple anc
advanced radio receivers and transmitters, together with a fund of other useful information

OF COURSE YOU DO!

Then send us a post-card Immediately,

The Rabdio Guily, Inc.,

asking for Booklet R-7, deseribing our Co-oberative Service Plan

Co-operative Service Bureau
256 WEST 34th STREET NEW YORK CITY

Complete price list of radio parts.
Write Aitken Radio Co.,
504 Superior St.,

FREE

Toledo, Ohio.

RADISCO RADIO PRODUCTS
THE RADIO DISTRIBUTING COMPANY
Newark, New Jersey
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SNV, 5MO, 5PX, 6XAD, 8ALF, SAMP, 8ANV,
8AOI, SAOL SAWZ, SBEK 8BEN, 8BOE
SBOG SBOQ SBWY, 8BXA SCAZ SCGX,
SCNW 8COL, SCOO 8CRC, SCR\T .8CZZ,
8DAA, 8DAK, 9GK 9HK, 91T, 50F, 90}\ IWC,

9AAU “9ABF 9ABU, 9AMH 9A\TO e 9AO\
-9AVN 9AWM, QBED 9BKG 9BKK 9BRK
9BZI, 9CCV, 9CHK, 9CPN, 9DCR, 9DDY
9DXN, 9ECE.

g Spark—lARY 1CNIJ, 2ARY, 3ACY 4FD 4GN,
SAXN, 8BRL, 9VZ,. 9AAW

Canadlan, C T WL -—SOH 9AL.

Glad to, QSL all cards

3B\IP, WEST MANAYUNEK, PA.
. _4AG, 4BI, 4BX, 4CY, 4DN, 4FA, 4FB, 4FT,
C. W. and phone 4HW, 4IR 4JK,- 4KM 4LE,
24MB,; 40T, 4UR,. 4XJ 4YD 4ZC SABH, SABY
AGJ SAIR SBl\I SDQ, SEI\ SGArﬁSGJ 5JT,
‘I\C SMB, SNV SNZ SRH SUK SVA, 5WB,

aXAD SSM J\V 5ZABA (ORA?-), 5ZAK,
SZAS»,.'SZAV, 6ZZ, /ZO 9AAP, 9AAU, 9AEQ,
9ATX, 9AJH, 9ALG, 9A\IT 9ARS; 9APV\’
9IATW, 9AVZ, 9AYD,' SAZA, 9BCF 9BDS
9BHM, 9BHW, 9BIK, 9BIL, 9BRI, 9BRK 9BSG
9BTL, 9B\M 9BZO, 9CBY, 9CCS 9CDB,

.9CDV 9CFB, 9CFK 9CFZ 9CII 9DOU 9DRI,

9DUO 9DVL 9D\VK QDYI\[ 9DSG, 9ECR
9EKF, 9EKX, IEP, 9FC 9H], 9II 9LH 9IL,

90F, 90X 90R,-9RC, 9UR, SUU,
Canadxan—aZBL ZCG HG 3BO 3\B 307,

QRK mi 10-watt C. W.? W1 QSL all cards.

9CKH, NEW ALBANY, IND. (ONE TUBE)
C.- W.—1FX, 1GH, 1MC, 10W, 10K, IRD,
1XM, 1AGD, 1AZW, 1BES, 1BVR, 1CMK, 2AG,

2BQ, 2FP, 20M, 2XI, 2ZS. 2ZAFW, 2AGD.
2ALW, 2BEA, 2BTW, 2CCD, 2CGY, 2CPA,
3AU, 3BG, 3B), 3BV, 3FQ, 30T, 3PZ, 3RF,

3SU, 3TR, 3UC, 3XA, 3XM, 3YA. 320, 327
3AAO, 3AFB, 3AJJ, 3ARO, 3BFQ, 3BOF,
3BSS, 3BVA, 3CDG, 4AZ, 4BK, 4BX, 4CA, 4DC,
4EA, 4EH, 4FA, 4GN, 4HW,; 4KC, 4KM, 4ME,
4WD, 5BD, 5BJ, SDA 5DZ, SEK, 5ES, SFK,
S5FO, 5IK, SLO{ 5NK, 50K, 5RH, SSA, 5SM,
STC, 5VO, 5AAG, SAEC S\A 5\\[ SYK, SZA
SXAB, SXAC, 5YAV, SZAW, 5XK, phone and
C. \V., SAA, 8B1\I, SCB, 8CR, SEO, 8FT, 8GK,
8HH, 80W, 8RA, 8SM, 8SP, §UE, 8VL, sWX,
8XA, &XE, 8YN, 8ZZ, SAAF, SABE, 8ADG,
SADZ SAEA SAET 8AFD, 8AGO, S8AHA,
SAIM, SALC, SALI 8AS\I SALE 8BA\T 8BBJ
SBDA SBEF 8BOG SBRL 8BR\I 8BDC
8BUT, SB\VX 8BXQ SBYO, SCAA, 8CCM,
8CEA, 8CEI, 8CMI, sCOO, 8CUI SCUR 8CXP,
SDAG 8DAK SDBE SDSU 9AJ 9AM 9BD,
9BP, 9BY, 9CJ 9CT 9DW, 9DX, 9EI QEP
9FM, 91C, 9KM, 9LQ, 9MC, 90M, 9PS 9V7J,
9\7\7(: 9XB QYD 9ZN, 9ZT, 9\AC 9ZA~’\ NOF,
9AAD 9AAF 9AAP 9AFK - 9AHH 9ATE
9A\VI\I, 9AYD, 9AZA, 9BAO, 9BCB, 9BED,
, 9BRE, 9BSG, 9BTX, 9BVY, 9CCV,
9CFK, 9CHK, 9CKM, 9CMK, 9CUC, 9CWC,
, 9DIO, 9DSAI, 9DWK, 9DXN 9ECZ,
9EDB, 9EIL, QEKVV 9ELF
Canadlan—ZA\I 3BP 3GK, 3GL 3JL, 3‘(M
9AL, 9B]J.

8CBB, KITTANNING, PA.
Spark—4GN, 5TO, 5ZR, 8AIB, S8AIZ, SAWP.
C. W.—8AFF, SABE 8AFW SAHR SAIG,
SATO, 8QIW, SAVT SAVVU 8BDRB, SBUM,
SBUT 8SB, 8UE, 8Z
Phone—SAC, SBDD, 8BRC, 8X7J, 8XY.

C. E. CORNWELL, OSAGE, IOWA (1 TUBE)

1GV, 1MY, 1RV, 1AOK, 1APC, 1BES, 1BRQ,
2GI, ZLT ZSG ZWC 2XZ, 2ZP, 2ARI, ZARO,

i ’ASI 2AVV, ZA\VL ZBGH ZBVIR 2CCD SBV

. (8BNC),

~ www ameredrratiohistor ¥ m
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3CA, 3FQ, 3Gz, 3TJ BI\M
3PZ, 3TJ, 3UH 3JWF, 3\\1, 3AFB, 3ALN
3ARO 3BOB, 3BSU 3BVC, 4BI, 4BX, 4BY,
4CD, 4EA 4EB 4EH, 4FT, 4FK, 4GZ, 4HW,
4JC, 4JK, 4]L 4KC 4KL 4MB, 4\TV 40H, 4PD,
4YA, 4Y D, too many 5's, 6BJG, 6VM 6ZA 6ZH,
6ZZ, 7PF, 7ZU 7ZV, too many 8’s and 9’s.

Canadian—3BP. 3BV, 3DH, 3FO, 3GB, 3GK,
3]L, 3NI, 4BV, 9BJ, 9BX.

3MF, 30H, 30T,

8CFQ, LAKE ODESSA, MICH.

C. W.—1XM, 2FP, 3Z0, 4GL, 35XV, 6EB,
6ZZ, 6BOB, 7ZU 8’s and 9%s too numerous.

Spark—-lBOO, 1CNI 1CKP, (1CKS), (2BK),
2FP, (2)2), (ZC]X), (3CS) GIY), (QW),
(BACN), (GAPID), (4EQG), 4FD 4GN, (4MV),

(5DH), SRB, STA, 5XA, (G\AC) SZAS (8EB),
(8TC), (STH) (SVQ) (SAFO) (SAIB), (8AWP,
phone and IC\V) (SBBY) (SBDA), (3BFY),
(8BPG), (8BYO), (3CE]), (8CPM),
(SCTD), (8CVD), (8DCW), (8DFH), other &’s too

numerous. (9AZ), (9CA), (9LF), (9NQ), (9VZ),
9AAW, 9ABM, (9ACN), (JAGG), (9A
(9ATJE), (9ALX), (9AMZ), (9ANP) (9AO])

(9APK), 9APN, 9ASO 9AZF (9BAG), (3BDH),

9BOF, 9BP\T 9BTX (9BVVD (9B\VO) (9CIC),

9DAG, (9DGW). (9DHZ) (9D\I]) (9DOT),

9DVVP (QEFC), (9EFO), other 9's too numerous.
Canadlan-—(3FH) 3BG

3CK, TORONTO, ONT.

C. W.—1AJX, 1API, 1AYT, 1BAQ, 1BHR,
1BKQ, 1BNF, 1BOQ. 1BOI. 1BQK, 1BRQ,
1CAB, 1CAC, lCBT 1CDR, 1CFB, 1CPI, 1CPN
1GS, IMY IOK IZE 2APA ZAUJ 2BA, ZBUY

(Continued on page 89)
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PLATE CIRCUIT “B”

You can make real savinzs
on these batterles. Don -t
pay more. We guarantes
10 equal any on the
market regardless of price.
Absolutely uniform. Extra
long l1fe. o —oms NOY TAFPED
Rig0 sSignal Corps type,

Camnil Size, 13 cells, 2uY% "volts. Each....95¢
RlM Varlable Large Navy size, b‘,é:hk lnches
5 taps, giving range from 16% to 22% volts In
1% volt steps. KEuch $1.80
RI88 Ccmbinatien Tapped 15 volts
13x4x3 battery. Tapped to give 4.), 2233,

B " BATTERY
18225 AND S5VOLTS
TAPPED AND

30 cel),
21,

19'%, 18 and 16% volts. 1iandles botn de-
tector and amplifier tubes. Bach...... $3.55
HOMECHARGER

BATTERY CHARGING RECTIFIER
Charge your battery at hLome over
night for a few cents. Slmply con-
nect to any 110 volt 68 cycle gt
socket, turn on current ami rectifier
does the rest automatically. Wil
work for years with-
out attention. Simple
connecttons. Gives a
wpering charge
w h i ¢h Dbatterles
should have. Yaou
{ can make it pay a

profit  charging  your

friends’ -~ auto  bat-

teries. Long conpect-

ing cords with palr

of battery clips.
ransportati

§ ) Paid.
For It battery . 3
R203 For ll volt battery ..

STORAGE “A” BA'ITERY
A very high grmle bat-
tery  ade
fur radic =777 Guar-
unfeet for (lnuu years.
Properly eared fur will
gita many mnre years
of servies for filument
Jighting.  Made of best
new annterials.  Fuli
capacity, ‘The hest bat-
tery huy ot the market,
Try one of these bat-
terles on yonr set for 10
days. I at the cnd of
that tlme you are not
fully sutislicd whbh (he battery return it and
we whHE refund the nur(‘lm\c price.

BUILD YOUR SET WIiTH

BATTERIES

ARAWIK STAKDARD RADIO GOODS

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

FAST SERVICE—TRY US AND BE CONVINCED
THIS GUARANTEE PROTECTS YOU—Examine the gooda we ship you.

They must suit you in every respect..

If. you are not satisfied with your

purchase return the goods at once and we will refund the price you paid.

<“HONEYCOMB” COILS

® Carefully
colls, High
fect, low resis:
inductance.
pregnation.
in

Range given
meters when varled with

made—fine looking

est effieiency.

Low distributed - eapaclty ef-

tance—high self
Very firm im-
is

.001 vlrlnble condenser.  Mounted coils have
standard plug mountings.
Art
‘Tums Range No.
25 20- R30t
33 R302 .96
50 R303 49 R323 t.04
73 R304 .54 R324 1.08
100 R305 .58 "R325 1.3
150 R306 .63 R326 V.47
200 R307 72 R327 1.26
250 R3 .78 R228 135
300 500  Rang .82 R329 i 36
400 2000- 5000 R340 .97 R330 1.57
50¢  2800- 6100 R34 1.2 R331 1.63
800 4000-10006  R312 1.27 R332 178
750 5000-12060 R313 £.43 R333 1.93
1000 7900-15000 R34 1,70 R334 228
1250 R315 £.92 R335 249
1506 R3i6 2.18 R336 2.65
COIL MOUNTINGS
R340 Three-cofl mount-
YR o s o $3.95
R34l Two-coil mount-
ngh grade fine lonl\inu
mountings. Polished
12 ¢k composition.
Center receptacle sta-

tlonary

adjusted

, twe outer ones

by  knobs. Takes

mounted coil.

any standard

RADIO JACKS AND PLUGS

&l B est
phor

Finest grade jacks.
Iinproved d e s 1 g n.

materizls. Thas-
bronze springs.

,Silver contact points.

VARIOMETER
R4t8—Completely assem-
bled, price $2.69
Perfect In  design  and
construetion. Accurate
woud formg of genuine
solid mabogany. Correct
inductive ‘ratlos.  Solid
baked windings. Positive
comtacts.  Highest  effi-
ciency. . A real bargain.
R411—Not assembled nor
wound but all parts com-
plete except wire, includ-
ing winding form, $1.48

MOULDED VARIOMETER
Polished ~ black
motlded  roter  and
stator forms. Maxi-
mun  inductance with
greatest efficiency and
winimum  distributed
capacity. A high grade
durable instrument
that  will make wup
into a gset you will
be proud of and will
get the Dhest resuits.
Wave length 180 to
600 meters. 434 in.

thick.

1%
R412 Price Including mounting brackets $3.48

square, in.

IMPROVED 180° VARIO-COUPLER

R418 Price ....... $2.89
2 Qur’ priee shows you a
5 big saving. An instru-

ment of highest quality,
The most efficient type of

coupler, insures shar:
tuning  and Jonder sig-
nals.  Primary and sec-

ondary wound o genuine
baketite tubes. Secon-
dary connections through
soldered ﬂuxihle cables eliminates contact noises.
Primary has 7 taps. Cun be panel or table
mounted.  Hange 180 to 650 meters.

MAGNET WIRE

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

As high as three stages can
be used without howling dus
to proper impedence ratio,
minimum  distributed ca-
pacity, low core lJosses and
proper insulation. Mount-
ed styla has bakelite panel
with . binding post connec-

’ tions. Unmounted has core
and’ colis assembled with two holes in ecore
for fastening to apparatus.

R234 10 to 1 Mounted. Each ..........
R233 10 to I Unmounted. Each

R236 3 to 1-Mounted. Each ..

R237 3 tol Unmounted. Each

. witi universal jack

BARAWIK SPECIAL PANEL
MOUNTING VARIABLE
CONDENSERS

43 plate .001 Mta.
21 plate .0005 MId.
11 plate .00025 Mfd.
3 plate Vernier ... .
These are especlally high grade
condensers aud we guavantee
them: to be mechanically and

elactrically perfect. Fine pel-

ished end plates of heavy a_a-,_ 23
hakelite, Shafts 14 inch dlam-

eter. Stundy, heavy aluminum alloy plates |

perfectly spacex] to insure smooth, even rell-
able capaclty. . Our low prices save you money.
These condensers are of the very best make
and are not to be compared with many in-
ferlor cheap condensers offered. We guarantee
them to please you or your money haek.

COMBINATION VERNIER VARI-

ABLE CONDENSERS
R824 23 plate .0005 Mfd. w
dial and knobs. Price....$2.89
R826 43 plate .001 Mfd. with
dial and Enobs. Price....$3.45
The latest improvement in con-
densers conaists of regular va-
riable condenser controlled by
large knob and dial mounted
with a three plate vernier congenser, which
is controlled by separate knob mounted above
knob on dial. ‘Thls arrangement permits of
very fine tuning. Comnpact convenlent mount-
ing on panel. Migh grade design and con-
strurunn Finely finished.

STANDARD BRAND HEADSETS
R754 Baldwin Type .

i

RF94 & volt, 40 ampere size. Ench....$10.80 | Nickel finish: bunt “on panels % to ! Ingulated e 3] Best ’ dven [ PIUE ...l
RI9E 6 volt, 80 mmpere size. Each.... 12.50 | thiek. i drgwn wi -emp:i‘v SR :::«mm’ e"e". R755 Baldwin  Tipe
R390 O treuit.  Each ! ) tor ,{‘ i ]n B il i  unit with cord $5.50
- pen clrcuit. ach. ... quotest are - tor 0Z. sponis. -
VACUUM TUBES <R39)  Closed circult. Each L - R756 Red-Head,
- lacks { R392 "Tw 1 Bach Double Cotton Enameled Green 3000 ohm .. 5.78
Standard Brands—Cumningham Ra- Only | 5 o [cireit SEachii., . 2 Covered Insulation S1Ik Covered 3 il
f Only | ‘R393 Single cireuit filament cont. 69¢ R768 Rrandes,
distron. Every ene guaranteed Nomb Numb Nomh
new  aml perfeet. Weo o will shilp 384 Two circuit filament cont. R930 R992 R991 2000 ohqr::o...i]..
brand In stoek unfess you spreify R395 Plug. Larze space with set screws for | "Gauge Price! Gange Price! Gauge  Price ]R770~ S
otherwise. attaching cord. -4% | 18 500120 ; €20 so ;s et Murdoc 56
RICS Detcetor, V200 C300 Ea.$4.30 ks 382201 -301 5000 ohnr ... .
RI12 Amplifler, UVZ0LA C301A 5.95 BINDING POSTS e S 195 | R752 Muideck 6,
RiI8 5 Watt Transmitter...... 7.70 Brass. polished nickel finish. 95¢]30 70¢130. 170 | 8900 obm . -4.95
RI07 WDI1 1% v. Fil Washer and 6-32 in. screw SR iS5 duie - 3701 R764 Frost,” 2000
RIGI WDi2, l',m‘h extending 5 in. - st a0 2981820 0 o 20 ohm ... 4.20
RiG2 V149 Each . R370 Large size—barrel and 3 '65“6 98ei36..... .. 2.75| g766 Fr 3000 ohm .. .o== 3
2:3} {'{';gg tt;cke!t 5 ‘&8 kwob % in. long, ldmenl BScl STRANDED ANTENNA WIRE R758 Western Electric, 2200 obm ... 9.30
i Adapter 5 ] Small ze — barre! ~ 3 N 3
RIS WOI Sacket” v BB 222 oot o b Nl | el o e cmper s, Very, et CABINETS
HLAl‘v;Ellvi‘\d:l:)m o g #;;2' Large size with 'égxﬂf ‘L! R?248—100 It. coll 72¢  R249—500 f1. coll $3.20 5,11’{51 1m§?€ ?::’elf:ﬁ
ONTROL RHEOSTATS : position knoh, dezen..... Oc = SOLID BARE COPPER WIRE ilnndyrubbed finish,
Iest grave.  fligh heat resisting . 376 Large size with hole ¢ v
base.  Mam. 21§ | [ s £ Solfd bare copper wire for aerlals, leads or You will be proud of
2 oy i1y for phone tip ur wire. dozen.. .. ....... 80¢ | iring instrument your set mounted in
o pelet 0 ghma 1% An. | g37e Swmall size witli hole for ‘nhone tin or d ME = one of these cabinets.
RIS2 EAth oo e gge | Wire, dozen R240_100 18, ookt giwzzrzhiog'n i $2.35 T T e
RI131-—1I5 K 201} A — col = €0 =
mlis i ) ()hm - -I.m_)s't.a_(‘ .f.lfr. o 30]‘ . .'f,.].\ 69 SWITCH CONTACT POINTS 1 W panels. Panels not lnc]ude&b Priceﬂ are trans-
Brass polishedt nickel finish.  All have Solid Bare Copper Wire, s portation paid.
POTENTIOMETER % in. long size 6-33 screws and two nuts. R244—100 (L. coll 67¢ R2‘5*°00 “ "“" $3.05 — Inside Dimenstons | Art .
Sume siyfe us above rheostat. Gives fine I3 All prices the same. ane W i CE
battery .thlmmwm Realstance 110 ohms = Dezen i8¢ Hundrad $1.05 ANTENNA INSULATORS Size e e———— | No. Each .
R133  Each s Order by Article Number. | R260 Size 1xid High | Wide |Deep |
; R360 Head, Y% in.: Diam. n. I4 Two for ......... « ” 5%"71 614" ” "
VERNIER RHEOSTAT > R362 Head, 3- lh i lamn. ;(: in. High R267 Size o%x;% Q L9} 52 g:]g)&n 5‘2"“ &n' ;» 22§g ’g;g
Gives excceedingly line eonltrol R363 Head, 3-16 in.: Diam. 1-18 in.High Two for . :g 6x14” 51%7113%" 7% | R424 330
of AT battery current. A ne- 3 — R264 %i‘z.e.”l-’,‘;ﬂ o= 7x14" 6%” I:i%n 7” | R423 360
Ri38 " Hacn o T s SWITCH LEVERS Twn for - o D —-3 738" | 6% 1‘1;2'; 17 [RiZS | 390
2D, oo Foc Sopoo : Moulded Stion © knob. i R266 Size 1%x1015. 7x21” 816712015 " " | R425 4.20
VACUUM TUBE SOCKETS el e i Ton tor e 1A 51, beizw | 8|13l 100 | Raze | 330
Our Special Socket. A won- | nickel flnish. Fitted wlth panel ) R260 R262 3254'5 L2Epa s 11%,,';3%,,‘ }on 32332" 5;50
derful vatue, Moulded entire- | bushing, * spring “snd’ two sét . R ' 12x21 11% 2
by of ‘hrown bakelite.  Four | nuzs. - A high grade awitch. PHONE AND GRID CONDENSERS RADIO “BAKELITE’” PANELS
blntine  post connections. | R382 ],& in. Radius ! _ A" compact siyle of con-
Right sngled contact springs. | R38) 1% in. Radio A t denser that is very satisfac- | Notice our very low prices on this fine quality
00 Eachl s oams-ans 39¢ 2 3 ory. Conducting sheets and -
R380 1 in’ Radius [ 0 ~ Sfse) ComduRtion | shictts Brm e el bean or . Bisitieg: “ait dT Wi are
Migh Grage combinstion type SWIT J d’e]c?r‘cmnl):;u\::(‘:unn{:!l]onmgr?s:tlzgsp ‘;‘;zh 3¢ | materials with practically Identical mechanical,
. for panel or table moumting. CH LEVER STOP Lt I rane Condenser D01 MIQ. chemical and- electrical ~pruperties. . Machines
Metal tube.  High insulation | Brass. polished niekel finish. RIZ Ph one Bridging Condenser 000, Mtd. well without chipping.  Won’t warp. Water-
y [ > base. One of the best sockets | R286—Dozen 18¢. Hundred $1.05 n:;i (“me(,ondmser 00025 Mrd prool. Highest mechanica] and dielectric
s R » ' 3175 ("r:ndmser 006, Baeh....owo..o... 25¢ | strencth. . Attractive natural = polished black
e  RI146 Eneh ............... 45¢ e finish which can be sanded and ofled for extra.
TWO AND THREE GANG SOCKETS ONE-PIECE DIAL AND KNOB RI76 Grid (‘ondenser .00025 with pencil fing work.
These sockets ' Modlded in one piece of mark leak. Bach................ 24¢ pamel |7 thick [3-16” thick| %" thick
make it easy to - g polished = black compositi. . Size jArt Art Art.
bui1d detecior \& % with' clean plain e?)gr:vm TUBULAR GRID LEAKS AND CON- InchesjNo. Price [No. Price | No.  Price
a nd amplifler 1 W scale and’' numerals in con- DENSF‘RS—MOUNTED STYLE R460 $0.75, R470 $0.98
units and make ~— ——m : trasting white enamel. Ribbed Very convenlent,  Permits | 6xT  1R430 8050} Qocy S Rae 1o
a neat, compact L e knob to it the hand. An quick chango of leaha or | €x101%1745) R4Sz 155| Rer? 2.0
workmanlike job. Perfeetly made of high attractive neat pattern. condensers of varying ca- | 6x14 [R452 . 05 R463  1.80 2473 40
grade aterials.  Quickly mounted on panel 3 ; pacities. 7114 |R458  1.20 : 2.
& hase! R900 2 in Diam. for 3-16 in. shaft. Ea. 19¢ 6rid Leaks 7x18 [R353 1.55/R463  2.30; R473  3.(0
Ri47 Two-gany socket .. ..$t.o5 | RS0) 2 in. Diam. for % In. shaft. FEa...I19¢ ; Each .... 7x21 [R457 1.78]R467  2.65i R477 3.60
RI40 Thece vang socket 7145 | R904 2 in Diam. for 3-16 In. shafi. Ea..25¢ " Resistance N 9x14 {R454 |.60|R464  2.30] R474  3.10°
- B e - R905 3 In. Diam. for % in. shaft. Ea...25¢ E i2x14 |R455 2.10}R465 3.10) R475 4.15
G2 ENA DETECTOR | 8906 3% in. Diam. for 3-16 in. shaft. Ea 35¢ 12x21 IR456 3.15'R466 4.65! R476  8.20
En]sy iine ndjunmem_mcr_\-g. R9C7 3% in. Diam. for 3% in. shaft. Ea 35¢ VARIABLE GRID LEAK
tal mounted in cup. ould- —=7 ——,
ed base and knob.  Brass | QUTDOOR LIGHTNING ARRESTER Pencil mark type. Resistance D
parts polished nieckel finish. each may be varied exactly as .3 { ﬁ
(g AT i W), Bl LdoThgecoos $1.58 R832 0001 Mrd. For speeial cireults, needed. RIS0 Each ..... 1% N
R732 Fach ........... e yl‘i’:;lmmi;“;fr“r':;““ R834 00025 Mfd. For U.V.201 and Cun. 301 GRID CONDENSER
5 H v v
DETECTOR CRYSTALS CARE.- You cannot  afforq not io. R 36 UOSEMIRRIFOrS 1AV 200RandRCUR NG R162 Mounting holes  spaced
FULLY TESTED Weatherpreol poreelain  ease. MOUNTINGS to fit lugs of above leak. Cap.
R736 Galena, Arlington tested, per piere. 19¢ | Alr gap type. Permanent. Bakelite base. Spring clip contast. 00025 MF. ............. .14
R738 Silicon, Arlington tested. per ploce c9e Durable. The most practical R840 Single mounting. Each 32 = R163 Same as 162 but higher
R735 Tested, Galena, per plece 9¢ | Quality arrester obtainabie. RE42 Double mounting. Each.. ..57¢ grade.  Enclused in  metal
R737 Tested, Bhiicon, per plece.......... 9¢ | Underwriters approved. R844 Triple mounting. Each.. ..76e CHSE. . . ... . .39
THE BARAWIK CO e gt o 102 South CHICAGO, ILL
io Supply MHeuse, §
¢ Beware of Imitaters! Canal Street : b £
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KNO W WHO IS SENDING

Get twice the pleasure and usefulness out of your receiv-
ing set. Look up the name and location of any ship or
land station whose messages you pick up—Ilearn the
name and address of that amateur whose sending
set you just heard.

4th Edition of vthe
Consolidated
Radio Call Book /

With Great 40-Page FREE
Supplement and |

7 Two-Color Radio

Five of them are Continental Maps showing all stations throughout the world hand- .
ling commercial traffic, with their calls;- one showing the amateur radio districts of
the United States and the principal radiophone broadcasting stations with their calls;
and a map of the United States Weather Forecast Zones. Seven wonderful, two-

color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Ninety-five per cent Of all Amateur Calls
in the United States and Canada are Listed

Also Contains a Wealth of Other Valuable Information

=

e R RS

EHIT

il

[T

.

~ Reports of the United States and Prin-

Amateur Radio Calls of the United States and
Canada; Every Vessel, Coast Station, and

Radio-Compass Station in the World; Radxo—

phone Broadcasting Stations of the
United States; Every. High-Power
Station in the World; Special Land
Stations of ‘the Umted States; Time
Signals, Hydrographic and Weather

cipal Foreign Countries; Internation-
al Abbreviations; Assignment of In-
ternational Calls; Press Schedules:
gram Rates; Cable -Rates; Internatlonal
Morse Code and Continental Signals; and
Complete General Information covering Dis-

- tress Calls, International Safety Signal, Use

of 800-Meter Wave Length, Amendments

For SaIe By All Leading Dealers

Radxo-—

‘and Changes in Various Governmental Reg-

ulations, How to Determine Charges on
Radlograms, Free. Medical Advice by Radio
to Vessels, and much other useful
" information.
. And every vessel and Iand station
" in the world is represented and listed
alphabetically, according both as to
name of vessel or land station, and
to call letters. The Consolidated
Radio Call Book is the only book
in print officially listing all the Radio
calls as issued by the Bureau of Commerce.
And the New Radiophone Broadcast Section
is particularly complete and gives all avail-
able information concerning calls, wave

lengths, PROGRAMS, etc. *

Or If You Prefer You Can
Order Direct From Us.

i

CONSOLIDATED RADIO CALL BOOK CO., Inc.
233 FULTON STREET, NEW YORK CITY
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ANNOUNCEMENT

SINCE we placed the NATIONAL AIRPHONE “GOLD-GRAIN"

DETECTOR on the market, six months ago, it has taken the country

by storm. Thousands upon thousands of radio f{ans, amateurs and

experimenters are now using “‘GOLD-GRAIN" DETECTORS for
Crystal outfits, for Reflex Sets and for many other radio purposes.

The demand for “GOLD-GRAIN” DETECTORS has been so tremendous
that we have been c¢nabled to effect vast economies in our manufacturing
processes. This has made it possible for us to make sweeping price reduc-
tions in these detectors.

After you have fussed with catwhiskers,
springs, balls and adjustment handles, and
after you have almost become a nervous
wreck, hunting for “the elusive sensitive
- spot’—you will welcome with open arms
our 100 per cent. GOLD-GRAIN DETEC-
TOR.

Actual Size

Now $1.50

This Detector is not a fixed Detector, but
is foolproof; it has no catwhiskers, no
springs, no balls, no adjusting handles; no
fussing. The Detector is Entirely enclosed
in hard rubber composition cartridge.

A special crystal is used, while contact
eclements are made of pure gold. There is
always a multiplicity of contacts. The De-
tector is sealed hermetically. The contact
with the crystal is always perfect.

Tkhis detector has been pronounced by ex-

R perts as the greatest detector in existence.

Actual Size It reproduces voice, and music in natural

color of tone, without distortion. You will

FOR PANEL te surprised at the wonderful results and
MOUNTING satisfaction it gives.

YOU ARE PROTECTED BY THIS GUARANTEE

Should any National “Gold-Grain’ Detector not be in first-class condition when purchased and within 10 days you return it to us unopened, or in
unbroken condition, we will repair it or send you a new one free of charge. Order from your Dealer—or direct from ua.

HOW TO MAKE A REFLEX SET

With the reflex circuits illustrated, and with the values as given, Reflex, and for local stations, within a radius of 50 miles, an
it is now possible, with a single tube and a NATIONAL AIR- outdoor aerial is not required. A small two-foot loop may be
PHONE “GOLD-GRAIN" DETECTOR, to receive distances  used, and it becomes then possible to obtain a moderate volume
over 1500 miles on a small aerial. of sound on a loud speaker. o )

The price of the parts as shown in the illustrations should not The Rzﬂg’f outfit as Sho‘.”", 13 the circuit hgrethh has been con-
come higher than from $20.00 to $22.00 (excluding Vacuum tube structed by our engineering department and we shall be glad to
and phones). demeonstrate it to the radio fraternity. The extraordinary re-
) . sults obtained with this circuit are in part due to the NATION-
The results are really remarkable, and by using a WD-11 Tube AL AIRPHONE “GOLD-GRAIN” DETECTOR. Recent
it is ot even necessary to use a storage battery. A small “B changes made in this Detector have improved it to such an
Battery and a dry cell can be used. extent that it is now entirely automatic and will stay put with
An ideal portable outfit can be constructed quite readily with the  an occasional adjustment.
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The “Rico” TUNED Melotone Speaker

the American radio public in full confidence

that we have produced the lowest priced

and at the same time the highest class loud
speaker on the market today.
The “RICO” TUNED MELOTONE SPEAKER
is not a makeshift, not a toy, but 2 high grade
scientific instrument, built in very large gusn-
tities in order to give the public the advaniage
of our low manufacturing costs.

HIS loud speaker is the cutcome of sevzral
thousand experiments, and we present it to

These are the specifications:

Adjustable and tuned “RICO" Loud Talker, fii-
ted in cast metal base, handsomely finished,
with two coats.of baked enamel;

Nickel-plated and polished gooseneck;

Full fibre horn;

Five-foot attachment cord.

THE TUNED FEATURE

Our cross-section diagram shows our new adjust-
able feature, by which it is possible to make this
loud talker give out almost any sound within rea-
son. The MELOTONE SPEAKER can not pos-
sibly shatter nor rattle under any circumstznces,
The new development comprises a specially-
formed, pure Para Rubber Gasket. accurately
made, upon which the diaphragm rests. By tighten-
ing or loosening the shell of the receiver its diaph-
ragm approaches or recedes the desitred distance
toward or away from the pole picces. So remark-
able is this adjustment, and so wonderiully exact
does it work, that any sound volume or guality
can be readily obtained.

For instance, a given adjustment will bring in cer-
tain qualities of sound heretofore unobtaimable.
It is in your power to TUNE the MELOTONE
SPEAKER in such a manner that if you wish a
gnoderqte amount of sound you can readily cbtain
it, or if you wish volume, as, for instance, band
concerts, the adjustment can be made instantan-

INDUSTRIES

CORPORATION -
131 Duane Street, New York City

Cable Address: Ricotrade, New York.
Califernia, Washingten and Oregan Distributers:
Western Agencies, Inc., 711 Missien St., San Frameisce, Cal.

By means of this new adjusting feature, the diaph-
ragia can be moved to or from the pole pieces
from .006” o .025". To make the adjustment,
simply screw the case within the base of the
speaker slightly backward or forward. No screws,
no nuts, no fussing, no damaged diaphragm.

ACOUSTIC FEATURES
After you have listened to all of the expensive loud
talkers, all we request is that you give ours a
trial. You will find that it compares favorably
with the most expensive loud speakers on the
market.

‘The “RICO” MELOTONE SPEAKER gives qual-

ity and volume, without distortion, due to the
tuned feature.

RUBBER GASKET

On two or three stages of amplification, any good
radio outfit with the “Rico” Melotone Speaker will
bring in the sounds loud and clear to fill a large
room or hall, The fibre horn gives the mellow tone
that is sought by every radio enthusiast. There is
a richness of sound that compares most favorably
with the most expensive horns on the market today.
In appearance, the “R1CO” MELOTONE LOUD
SPEAKER is a rich-looking and accurately, as
well as scientifically-constructed instrument, that
looks rich anywhere, among the best. furnishings..
Yet the size is not so large that the apparatus will
appear cumbersome. Base is equipped with felt, to
overcome resonance effects and to prevent the
marring of table tops.’ : :
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T npuSTRESS

No. 250

The d mensions are as follows: Length overall,

1414 imches; Length of horn, 11% inches; Diam-
eter of bell, 654 inches; Total height of instrument,
9 inches; Diameter of base, 5 13/16 inches; Total
net weight, 3 lbs.

Fach MELOTONE SPEAKER is enclosed in a

heavy corrugated box, and we guarantee safe de-
livery to you.

'Order from your dealer or direct from us.

SPECIAL OFFER

We are so convinced that you will be enthusiastie
about this loud speaker that we make this unusual
offer: :

Try the MELOTONE loud speaker for five days,
and simply consuler the money you are sending im
to us 2 deposit., If, at the end of five days,
you are not convinced that it is the best loud-
talker vou have ever secen or heard, return it so
us and your money will be promptly refunded.

§6.30] SEND NO MONEY

USE COUPON BELOW

Note: The "RICO” TUNED MELOTONE Loud-
Speaker No. 250 'Phone must be used in connec-
tion with a 1- or 2-stage amplifier or more.

Send for free illustrated literature qf‘ “Rico” Head-
phounes; “Rico” Phonodapters; “Rico™ tuned loud-
speaker phenes ; fibre ““Ricohorns.”

— e SEND NO MONEY ——~—~—

COUPON R.N.-7
Radic Industries Corporation
131 Duane Street, New York
Gentlemen :—Plesse send me by Parcel Post one

““Ries”’ TUNED Melotone Speaker for which 1 will pay
the postinan the amount of $6.60 plus charges.

If within five days 1 de not find the instrument all
you claim for it, or if for any reason I am mot satisfied,
I may returp same te you in good conditien and you

_will refund the full purchase price. :

NAME s = e SCTaisal e b - = £ o T ks T
STREET AND NO. ...ouoiiiiiniiinainianeannas
CIT Y maaye o - s[5 B o P s e o STATE .. vasims - »
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(Contimted from page 84)

2CFB, 2CPA, 2CV], 2EUO, 2HO, 2MY, 3AHP,
3AKR, 3JALU, 3ADH, 3APR, 3BI, 3BRL, 3BRW,
3BTA, 3BTL, 3BUY, 3BZ, 3CAH, 3CBM, 3CKL,
3FI, 3GG, 3HG, 3HH, 3HL, 3II, 3IR, 3KE,
3KM, 30D, 30T, 3DPZ, 3RF, 3SK, 3TR, 3XM,
IZEL, 4CI, 4EB, 4KH, 4FT, 4MB, 4ME, 4MT,
4MV, 4NV, 4YA, 5BM, 5RH, SABL, SAGP.
RAIK, SALT, SANB, S8ANJ, SAUL, 8AUK,
SAVL, SBBF, SBBD, 8BDE, SBCH, 8BEM,
SBEO, 8BFO, 8BFV, 8BOG, 8BOZ, SBPU,
SBOC, SBRT, 8$BTU, SBTV, 8BYF, S8BYH.
SCBK, 8CBP, 8CCP, 8CFP, 8CGT, sCGO, 8CIZ,
SCRB, 8CVQ, 8CVX, SCWT, 8CZN, SDAA, 8ES,
8GZ, 81D, 8TH, 81J, SLS, SLT, 8KU, S8OW, STT.
8UF, 8US, SUT, SVL. 8WT, 8WX, 8Z\W, 9AAD,
9ALG, 9AMU,” 9BAL, 9BCB, SBEE, 9BOO,
9BSW, 9CBA, 9CCV, 9CDU, 9CDV, 9CHK,
9CTM, yCZF, IDUR, 9DIM, 9DRI, 9DWK, 9EC,
()I;:VD. 9EIL, 9FP, 9LH, 90R, 9PE, 9UR, 9VV,
IWX.

RAYMOND GROEBE, ELIZABETH, N. ].
(ONE TUBE)

All C. W.—1ACB, 1ACH. 1ADB, 1AD].
1ALJ, TANA, IANR, 1AQM, 1ATO, 1AYZ.
1AZL, 1BES, 1BHR. 1BIY, 1BOE. 1BOP,
1BRQ, 1BVH, 1BW], ICAJ, 1CDR, ICJA,
1CPI, 1CPN, 1AW, 1FY, 1GL, 1GS, 11V,
1KW, 1QP,  1RQ. 1TZ, 1UJ, 1XX, I1ZE,
3ACC, 3ACR, 3ACY, 3ADB, 3AEF, 3AHW,
3JATO, 3AKR, 3APR, 3ARU, 3JAUV, 3BEI, 3BFE,
3BGE,3BIY, 3BILP, 3BMS, 3BNU, 3BOF.
3BQY, 3BTL, 3BUY, 3CDI, 3CEI, 3CEL, 3CEQ.
3CCEC) 3XAL, 3AY, 3BG, 3BT, 3Bz, 3F0, 3GL..
3HI, 3TH, 311, 31W, 3LN, 30D, 3PZ, 3SK, 3T]J,
3VW, 3WX, 3XT, 370, 4AG, 4AT, 4BI, 4BK, 4BX.
4BY, 4CG, 4FA, 4FT, 4FV, 4GV, 4Gz, 41V,
4D, 4TH, 4MB. 4ME, 40D, 401, 4XJ, 4YA,
SAGT, 'SXAB, 5XAD, 5DQ, SEK, SKC, SKI,
5\O0. sPV, 501, 58P, 72U, 7ZV, SAAF, 8AAU,
RACO, 8ATG, SATK, SALT. SANB, 8ARB, 8AVL,
SAXN, SAZD, SAZQO, SBBA, BBBS, 8BBU,
¢BDU, §BDW, SBEO, SBIO, $SBMU, SBMV,
§BOZ. 8BRY, SBRT, S$BTO, 8BUT, 8BWB,
SBWY, 8BXD, 8BXT, 8CEI, 8CFP, 8CGT, 8CGIJ,
8CGX.’8CJY, 8CJ7, SCKD, 8CKO, 8CKW, 8CMIT,
SCMN, 8COH, 8CPD, 8CQX, 8CVK, 8CWC,
8CXO, 8CXP, 8CXW, 8CYV, sDDA, 8DDY,
8BV, &CI, 3CP. 8ER, 8FZ, 8IJ, 8PX, 8RJ, 8RH,
8SM, SUT, 827, 9AAU, 9AFK, 9AGA, 9AKD,
9AMT, 9ANA. 9AWTF, 9BCB, 9BRE. 9BSG.
9BZI, 9CCS. 9CCV, 9CDA, 9CFY, 9CGK, 9CMEK,
9COY, 9CTB., 9CTE. 9CTR, 9CXP, 9CYW,
9D10, 9DIS, 9DTB, 9DXN, 9DZA, 9YAR, 9EP,
9FP, 911, 9ME, 90R, 90X, 9UU.

New Alphabet for Radio
and Land Lines

(Continued from page 11)

!

to each letter, but I refer to the study of
the correct :method of sending these coni-
binations in any circuit, whether radio,
land lines, or submarine cables. The
problem is the same in each of these three
branches, but it is much more serious n
radio for the reason of the nccessary
broadcasting properties thereof.

The rapid increasc in the use of printing
telegraphy makes it possible to further
consider the telegraph alphabet from the
standpoint of the number of the elements
and the combinations thereof for each
letter.  This phase of the problem is now
being studied by the Code Scction of the
Signal Corps.

Tn the Morse alphabet we find the prin-
ciple of different time units for dots,
dashes and spaces, as the basic idea of the
svstem. In Standard Morse, a dash is
three times the length of time of a dot,
and the spaces between letters and words
are timed cerrespondingly.

These signals in International Morse
are uuniversally emitted into ether from
the transmitting antenna in the form of
sudden interruptions in the antenna cur-
rent, or sudden variations in this current.
This method produces about the worst
possible source of disturbances in the
ether space for the reason, among others,
that the disturbance has no regularity of
any kind, and the speed of operating the
sending key has a marked influence on the
vhole phenomena. Present practice is
drifting away from the complete interrup-
tion of the antenna current which is the
worst from an interference standpoint,

89

| Rad;G"t’A’KCB’fa‘nd “C’,
BATTERIES

W
0

e =

ETTING a sta-

tion, especially on
leng-distance receiving, is
only half the job. Holding it is
the other half. The delicate adjustment
requires constancy as well as accuracy. DBat-
teries must be even-powered as well as full-powered ;
steady as well as lively; noiseless. Westinghouse
Batteries are built for getting the very utmost out
i of your receiving set. The extra satisfaction you get
will repay you many times for your determination
to have nothing less than these carefully engineered
storage batteries. What’s more, their first cost is
practically the last—for they’ll last indefinitely and
can be recharged repeatedly.

Westinghouse “A” Batteries Westinghouse “B’” Batteries
are full-capacity, slow-discharge, The 22-MG-2 (22 volts) is a marvel
long-life batteries. Made in 4, 6 and for long, steady, noiseless service.

g-valt sizes, with 5, 9 and 13 plates Glass case; visible interior: sealed-
per cell, to meet various filament- in tops. Larger types, too; also
battery requirements. 2-volt single ~C’” cells.

At radio dealers and Westinghouse Battery Service
Stations everywhere. rite for illustrated folder.

WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa.

For summer receiving especially, you need the
quiet, even performance of Westinghouse Batteries

THIS REMARKABLE CRYSTAL

is revolutionizing the possibilities of Crystal
Sets. Unsclicited testimonials from all parts
of the country report records of from 600 to
1200 miles with ordinary sets equipped with

THE WORLD § GREATEST
bR LR M.P.M.(MillionPoint Mineral) CRYSTALS

Don’t discard your Crystal Set until you have given M. P. M. a trial. Send 25¢
and name of your Radio Dealer for sample unmounted crystal—35c. for mourt.
ed. Beware of Imitations. )

M. P. M. SALES CO., Dept. N. 247 S. Central Ave., Los. Angeles
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Perfect Radio satisfaction throughout entire Summer with loop or indoor aerial
with two stages Radio Frequency, employing our new Radio Frequency Trans-
formers at but $4.00 each. Totally unlike any other. All difficulties eliminated.
Regardless of previous disappointments, these Transformers will do what others
claim. No extravagant, unsubstantiated claims. Money back guarantee. A few
dollars will construct a Set equal or superior to any made, and you can build it.

A NEW RECEIVING SET AT $18.00
A NEW INDUCTANCE SWITCH AT $1.50
A NEW VERNIER CONDENSER AT $1.00

All described in new literature.
“The line of no disappointments”

NEW YORK COIL COMPANY
338 PEARL ST. NEW YORK CITY, N. Y.
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but the present methods of irregular va-
riations of the current are still a long way
from the possible scientific solution.

In *1915 the writer was considering the
general problem of improving the trans-
mission system for submarine cables, and
in connection therewith gave study to a
new form of alphabet suitable to such a
circuit. The system devised at that time
may be described briefly as a continuous-
wave system; C.W. versus the “spark”
system of the present cable practice. A
method was developed of sending an un-
broken alternating current through the
cable, and means provided for interpreting
this alternating current into intelligible
signals. This system abandoned the
Morse principle of different lengths of
time for the signals as being fundamental-
ly inefficient, and adopted the plan that
all individual signal units should occupy
equal lengths of time, and have equal im-
portance, whether they were dots, dashes
or spaces. The signals were distinguished
by varying the intensity of the inidividual
sending elements; ie., a dot, dash or space
occupied equal time elements, but were
of different intensities. The variation in
intensity for signaling was effected at
the transmitier at the zero phase of the
resultant current flowing into the cable,
so that, theoretically, at the moment of
any operation upon the current there was
no current to operate upon.

A point of fundamental importance in
this method is that no two adjacent sig-
nals are of the same sign, since each
semicycle is utilized to effect signaling,
giving a dot, dash or space. Other things
being equal, the variations in intensities
for each of the three elemental signals are
reduced to the minimum on the theory
that the mirimum possible change of the
fundamental wave should be made. The
reason for this is that an alternating cur-
rent in the steady state, which amounts
to a series of the present cable letters “a”
or “n” strung together without space,
can attain a speed in any form of teleg-
raphy many times greater than any prac-
tical system, for the reason that a single.
sine wave is transmitted through any form
of electrical circuit without distortion of
any kind, and, in fact, is the only type’
of wave that is so transmitted.

A still more important point to be con-
sidered is the transmission of the largest
volume of telegraphic business with a
minimum number of signals, and from this
angle the new form of alphabet has most
striking advantages.

Fig. 1 exhibits graphically the relative

*On an Unbroken Alternating Current
for Cable Telegraphy.” Proceedings of The
Physical Society of London, Vol. XXVII,
Part V, August 15, 1915. U. S. Patent No.
1.233.519, July 17, 1917,
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speeds of the International Morse alpha-
bet, the present cable alphabet, and the
alphabet proposed here. It will be noted
that by the employment ol the alphabet
proposed here we gain immediately over
one hundrd and hity per cent in the
specd of transmission of signals; the ratio
of 85 to 3.2, as shown in IFig. 1, is 2.65.

Referring to the cable Morse alphabet,
the ratio of 3.67 to 3.2 docs not indicate
the real advantages of the proposed al-
phabet. In the present cable Morse al-
phabet, although the signals occupy equal
lengths of time, some of the lctters are
transmitted by adjacent signals of the
same sign. In letters such as “'s” or “h”,
for instance, three and four consecutive
signals have the same sign. The addition-
al principle of the Signal Corps alphabet
that no two consecutive signals shall be of
the same sign, permits, for the first time,
a continuous wave of ounc definite fre-
quency | ing employed for the alphabet.
This makes it possible to utilize, effective-
ly, clectrical and mechanical tuning, either
or both.

Fig. 2B illustrates graphically this
method of modulating a single {requency
wave, and shows the words “Now is the
time” as they would be transmitted by
this method, in which we arbitrarily as-
sign the largest amplitude for a dash. the
next size amplitude for a dot, and the
third for the spaces hetween.

Figs. 2A and 2C show two other com-
binations.

The particular combination 2B has been
tried out n actual practice on cables, and
has been tested by the engineers of the
3ritish Post Office.

If we consider the present method of
operating the large radio telegraph sta-
tions we find that the method of sending,
whether automatic or by hand. has no
relation to the phasc of the current flow-
‘ng in the antenna, with the result that
m ordinary transmission of a message,
the large current flowing in the antenna,
sometimes as much as 200 or 300 amperes.
is sucddenly interrupted or changed in a
perfectly haphazard manner. The trans-
mitting kev 1s opened or closed at anv
indefinite point of phase, with the result
that in the same letter or message a
large flow of current is interrupted or
changed at all possible values {from zero
to a maximum, positive or negative.

Tt is well known that the sudden
bLreaking or introduction of high imped-
ances in an alternating current circuit pro-
duces a transient phenomenon, which re-
sults in a whole group of harmonics be-
ing transmiited. Add to this the prac-
tical conditicn of performing this opera-
tion upon a current ranging all the way
from zero to hundreds of amperes, and
it is casily seen that the cther of space
is bombarded with a mass of frequencies
never twice alike, even in the same letter,
It is little wonder, therefore, that no
method has vet been deviced to prevent
such a disturbance from interfering radi-
callyv with the reception of radio signals.
Entirely apart, therefore, from a gain of
over 150 per cent in the transmission
speed. from an interference standpoint
the present method is about as bad as it
could well Dbe.

The other source of disturbances in
radio 1s natural disturbance, generally
designated as “static” or “atmospherics.”
Here again it is believed that the solu-
tion may be found in the method of send-
ing which is proposed here, for the rea-
son that the modulating frequencies em-
ploved are of a verv low order. and it
should be comparatively simple to devise
instrumentaiities which will enable us to
differentiate between these low modulat-
ing frequencies of the “static” or any
other natural disturbance. To emphasize

MATCHED TONE—just
what does it mean? It means
that the two receivers of
your headset are exactly in
tune. It means that your
ears receive twin messages
simultaneously — and you
hear harmony instead of dis-
cord.

MATCHED TONE as-
sures you perfect reception
of voice or music—from the
remotest stations. It assures
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you of getting the greatest
joy out of your set—and get-
ting it all the time.

You can’t know the full
merit of your receiving set
until you let it speak through
a Brandes Matched Tone
Headset. Tonight’s a good
time to begin.

Send ten cents in stamps for the
“Beginner’s Book of Radio.” It
explains radio in terms that any-
one can understand.

Made in Canada and England by
Canadian Brandes, Limited, Toronto and London

Distributed in Canada by Perkins Electric. Limited
Toronto — MONTREAL — Winnipeg

CBrandes,vc.~237 Lafayette St,N.Y.C.

CMatched Tone

TRADE MARK REG. W.S. PAT. OFF,

Radio Headsets _

" Besureand

IVULCANIZED

p specify
’ RF “WILMINGTON | |
‘ FIBRE”
i : Sheets, Rods, Tubes, Washers, EtC.,y

Specialties
Wilmington Fibre Specialty Co. Wilmington, Del.
Branch Offices *‘Everywhere’”

A QUALITY
BATTERY

Always
Dependable

Marko Storage Battery
Company
1404 Atlantic Ave.
Brooklyn N.Y.
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VARIABLE CONDENSERS
3-Ilate Vernier
23-Plate .0005
43-Plate .001 Mfd..... 2.25
21-Plate Balanced Cond. 3.75
44-Plate Balanced Cond. 4.75
Aluminum Plates, accuratae
spacing.  Please send 10c
additional for postage.
Money back ii vou are not
satisfied.
MONTROSE MFG. CO.
1200 Bedford Ave., Brooklyn,

N. Y.

E g‘ORADO E R

REYNOLDS
RADIO co. | KLZ

1534 Glenarm St.

LARGE FRADIO DISTRIBUTORS
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“ALL-AMERICAN”
Amplifying Transformers

(RADIO AND AUDIO FREQUENCY)
Again Prove Their Superiority
in “NEUTRODYNE” and “REFLEX” Circuits

The use of ‘““All-American” radio (Type R-10) and audio
frequency (Type R-13, Ratio 10 to 1) amplifying trans-
formers make possible the wonderful success of the single
tube Reflex Circuit.

“All-American” radio frequency transformers (Type
R-10) having a non-magnetic core can be tuned, making
them the most efficient radio frequency transformers for
the Neutrodyne Circuit.

R-10 Radio Frequency (150-5sg 1tneters) $4.50
o

R-12 Audio Frequency (Ratio I 4.50
R-21 Audio Frequency (Ratio 5 tol) 4.75
=13 Audio Frequency (Ratio 10 to 1) 4.75
;_.a%’_ g iz, Ask your dealer for FREE “All-American” Hand Book of Radio
e M = C Hookups. If he cannot supply you, send two cent stamp for
h‘“-—_____""-—“"'hlﬂ“" postage and name of your dealer.

% RauAND Mrg (o

200 No. Jefferson S, (hicago, I11.

s

A Plain Statement
of Fact

When you say a circle is round or a man is “square”
or a job is done, you've told the whole story.

When we say that

“UNITED?”

Radio Condensers and Transformers g
. . 0 e
Give Complete Satisfaction LE
we leave nothing more to be said. They satisfy i‘?‘; ;
because both design and construction are right. %: 7
United Variable Condensers have a wonderful new patented ‘;\:_ =
Vernier Dial Control, which makes possible twice as fine ad- e
justment as any three plate Vernier on the mar:et. =%
43 plate ......... ....... $6.50 Splate v.vivuuninn... .. $5.00 :
23 plate . ........ G.00 3plate.......  ...... 4.75
MHoplate ...t 50 Postpaid
Vernier alone can be attached to any plate’condenser by drilling 1 hole.....vvivevenrsonn.n, $2.50
“United™ Amplifying Transformer Audio Frequency. Instrument is magnetically shielded, a
very fine piece of precision Workmanshib. . ... v vsiieier vensirnseies s, $4

Show this ad to your Dealer and ask him to supply your needs at the above prices. If he cannot
do so remit to us direct, under our money-back guarantee and give us name and address of Dealer
you wish to favor.

UNITED MFG. & DISTRIBUTING CO.
536 Lake Shore Drive CHICAGO, ILLINOIS
New York Office, 50 Church St., New York City, N.Y. San Francisco Office, 709 Mission St., San Francisco, Cal.

Ford Runs 57 Miles On o :
i t P
Gallon of Gasoline Radio Supplies at Cut Price

Federal Phones .....................

. : Murdock No. 57 (New Type) 3000 ohm .
A new automatic and self-regulating de- Acme Amplifying Transformers .. . :
5 N Federal Amplifying Transformers .... 5.25
vice has been invented by John A, Stran- Eveready Variable & Battory No. 8. 12
Eveready Variahle attery No. 7 5
sky, 16 Fourth St., Pukwana. South Dakota, Eveready Variable B Battery No. 767 .35
5 5 5 180° Bakelite Variocouplers ... .. .. . 1.95
with which automobiles have made from Bakelite Variometers .......... ... 1393
5 g 43 Plate Variahle Condensers .. . 2.00
40 to 57 miles on a gallon of gasoline. 23 Plate Variable Gondensers .. 175
~ 3 Plate Vernier Condensers .... .65
It removes all carbon and prevents spark Moulded Sockets ............ L 45
5 N Tapered Knob Rheostats .......... . 45
plug trouble and overheating. - It can be 3 inch Dials ............ 00 0000101TIII 135
B . o 4 inch Dials Electrose ......................... .95
installed by anyone in five minutes. Mr. Mail Orders Promatly Filled. No Checks. No Stamps.
~ : 118 Send money order and include postage.
Stransky wants agents and is willing to -
send a sample at his own risk. Write KENSINGTON RADIO SUPPLY CO.
: 4417 18th Ave., Brooklyn, N. Y.

him to-day.—Adv. ) O TS Py T o T
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my point, by an examination of Fig. 1
it is seen that a modulating frequency
as low as 10 per second, which is a very
high frequency for ocean cable practice, cor-
responds to 75 words a minute, which is far
higher than any form of sound reception.
A modulating frequency of 60 cycles per
second, the normal power frequency, cor-
responds to a speed of 450 words a min-
ute, of five letters each.

If this speed, for traffic reasons, is too
great, it is only necessary to make the
same perforations in the transmitting tape
correspond to a suitable even multiple of a
semicycle to reduce the speed to any de-
sired value. For instance, by making
each of the signaling units correspond to
six complete cycles of current instead of
one semicycle, the speed of signaling is
reduced to 374 words a minute, a com-
mercial speed of signaling. In this meth-
od of using the alphabet, wave trains are
cmployed as the signaling elements.

The ratio of the lowest frequencies em-
ployed in radio to the modulating fre-
quencies heie considered is of the order
of thousands.

At present the radio engineer has util-
ized and made his own all of the audio
frequency range and at least several oc-
taves of the radio frequency range, and
has devised apparatus for the amplifica-
tion and rectification of both of these
ranges, audio and radio. This plan pro-

‘poses to enter the unused infra-audio

range, which would not only add a most
useful band of frequencies to those now
used, but would give a band below the
range of the human ear. If this band were
employed for telegraphy. an aditional ad-
vantage would be that it could not inter-
fere with any radio receiving. This meth-
od of eliminating interferences is the most
effective.

Finally, it is seen that by the method
proposed here it is possible to modulate
a single radio frequency by a number of
modulating frequencies, and thus multiply
the capacity of each radio frequency chan-
nel.

In 1921 the writer attended at Paris an
International Technical Conference on
outstanding radio problems, and for two
months special delegates of the five great
powers gave consideration to technical
points connected with international radio
telephony and telegraphy. Such matters
as logarithmic decrements, disposition and
allocation of wave-lengths, radiation, etc.,
were considered. It is now proposed that
the general subject of a suitable method
for transmitting telegraphic signals either
for radio, land lines or submarine cables
be considered at the next International
Technical Conference,, with a view, if pos-
sible, of unifying all branches of teleg-
raphy using the same system of modula-
tion for the signals.

WEAF’S New Broadcast-
ing Studios

(Continued from page 11)

L R R,

DOUBLE STUDIOS ELIMINATE TIME LOSS

The paramount feature of the new studio
installation is the use of two studios, a small
one for singers, speakers and small groups
of instruments, and a second large studio
for bands, large choruses and orchestras.
Between the two studios is the announcer’s
booth from which the programs are directed.

The use of two studios will improve the
running off of programs because it will
obviate much of the delay to which the
radio audience is subjected when single
studios are used. While an orchestra is
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assembling in the large studio, the radio
audience will be entertained by soloists or
speakers in the small studio. And when
the large studios are in use, an artist or
speaker is preparing to broadeast in the
smaller studio. In this way, programs can
be run off with a minimum of delay.

Another feature, which will contribute to
the quality of programs, is the special
equipment provided in the announcer’s booth.
1t has large windows upening into the studios
on either side enabling the announcer to see
exactly what is going on in each studio. By
means of simple switches, he can put “on the
air” the various microphones as required.
These include the regular and emergency
microphenes in the smalt studio, in the large
studio, in the announcing booth and those
instatlled at remote control points, such as
theatres, auditoriums, ete.

SPECIAL ANNOUNCER’S BOOTH

The announcer’s booth is especially sound
insulated so that practically nonec of the
music from either studio is radiated into the
hooth, which is of terra cotta structure lined
with alternate layers of felt and sheet iron.
The booth windows are of douhle plate glass
with a dead air space between and are hung
in piano felt.

Within the hooth is located a small moni-
toring loud-speaker, actuated by the current
output of the studios. The announcer thus
hears the studio music exactly as it is sent
into the ether for the radio audience, and
he controls the placing of instruments and
the action of performers in the studio as
determined by the radio output, that is, from
the standpoint of the radio audience. This
new feature eliminates the mistakes i plac-
mg of instruments which occur when the
amouncer or studio director is in the studio
where the artists perform. His ear is not
able to judge correctly what is going “on
the air,” from hearing the music being ren-
dered in the studio.

A special loud-speaking equipment enables
the announcer to give instructions to artists
in each studio and to check up the correct
pronunciation of titles and names of selec-
tions while broadcasting is going on from
the other studio. Through this loud-speak-
ing equipment, also, all announcements are
made available to the artists in the studio.
In this way, each artist knows how he is
introduced to the radio audience and is
ready to follow the announcer promptly.

A large and comfortable reception room
with doors leading directly into each studio
is provided for the artists. A special loud-
speaking equipment furnishes them with en-
tertainment while they are waiting. In
order to prevent unauthorized entry into the
studios, particularly while broadcasting is
going on, a special type of door knoh is
provided, which cannot be opened by anyone
unless he knows the special combination. In
this way, interruption of broadcasting is
made very unlikely.

NEW TECHNICAL FEATURES

The plant department is adjacent to the
studio. Here all studio and remote control
circuits terminate in a power input panel
and are connected with the special line to
the radio transmitter located at West street.
A system of adjustable distortion net-work
is located in the plant department so that the
attenuation of lines controlling broadcasting
from remote control points can be suitably
cqualized for radio broadcasting purposes.
All remote control will thus be handled at
one point by a specially trained crew.

Several new types of measuring instru-
ments have been developed and installed
which enable the engincer to determine the
gain of amplification attained by any par-
ticular group of amplifiers in the broadcast-
ing system.

An input operator is constantly monitor-
ing the currents which pass through the
input control panel to the radio transmitter
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TUNGAR CHARGES OVER NIGH

Does your set “sign-off”

and prolong its life with Tungar.

unheard and half-heard programs.

Tungar is certain, clean, quiet.

Tungar.

See Tungar at any good electrical
write for literature. Address Section

Merchandise Department

Bridgeport, Connecticut

Tungar—the go-between from house-lighting
circuit to storage battery—puts an end to

Just connect Tungar—turn on the current
and charge the battery while you sleep.

General Electric Company

because your battery quits ?

Are you reminded—when a good program is
on—that your outfit is of no further use until
you lug the battery down town and back?

Keep the battery at home, keep it full of pep

Tungar Battery Charger. Oper-
ates on Alternating Current.
2 Ampere Outfits—$18.00
5 Ampere Outfits—$28.00

( Prices east of the Rockies.
Special attachment for
charging 12 or 24 cell
‘““B' Storage Battery —$3.00
—fits either size Tungar.

No moving
parts to get outof order. Inexpensive to operate.

Good for your auto battery too—the same
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GENERAL ELE

CTRIC PRODUCT

CRYSTAL RECT]F!ER.E

MULTIPOINT _(Patent Pending)
A Synthetic CRYSTAL DETECTOR
sensitive over its entire surface,
Eliminates all detector troubles. Extraordinary clearness
and volume., Endorsed by Radio experts and press. Sold
%n Sealed Packages only. Join the ever increasing Rusonite
ans.
Price,
Sensitive guaranteed SOC

RUSONITE CATWHISKER

14 Karat Gold Multiple Contact Super Sen- 250
[H{535 6 66960006 0008000 0000 0606000000000
Order from_your dealer or direct from us.

RUSONITE PRODUCTS CORP.
i5 Park Row, N. Y. Dept. “N"
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WHATEVER YOU WANT
WHEREVER YOU ARE

LET US GET IT FOR YOU.

Amsterdam Service Exchange

Amsterdam, Ohio, U. S. A.

Radio and Cablegrams ‘‘Service”
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If you value your Radio Equip-
ment by the satisfaction it gives
rather than by its initial cost,
you’re a potential customer of
General Radio Company.

For more than eight years, in the design
and manufacture of Radio and Labora-
tory ‘Apparatus, we've set a standard
of quality rather than of price. The re-
sults have justified the policy.,

Today, men who know and use Radio
Equipment of the better sort—whether
Amateurs, Engineers or Scientists—ac-
cept the General Radio Company’s
name on an instrument as a guarantee.
of satisfaction,

Our Bulletin 914N not only describes
our Amateur line, but is an educational
pamphlet of value, Sent free on request.

General Radio Company
Manufacturers of
Radio and Electrical Laboratory Apparatus

Massachusetts Avenue and Windsor Street
C 1 ;dlt. M h s

5344
Type 247.C Variable Typo 231.A Trpe 214
'Air Cood Trana Rh
Aquahtycondenser Givesthemaximum A quality rheostat
at 2 reasonable amplification possi-  for the new UV z201-

ble without distor- A and 199 Tubes.
tion. Like all appa-
ratus manutac-
tured by The Gen-
eral Radio Com-
pany, the Type
231-A  4s  guar-
anteed.

PRICE 5 §5.00

price. Lowdielectric
loss. Rigid mechan-
ical assembly. Fit-
ted as shown, with
reduction gearing
for fine capacity
adjustment.

PRICE—
Type247-GMount:
ed as shown. With
car (calibrated in
. #728

Other capacities,
with or without
gear, from $3.25 to
$6.c0.

Aconvenient, prac.
tical  instrument.
You'll never cause
unpicasant noises
in the phones when
you rotate the con-
tact arm of a Type
214 Rheostar.

For UV201.A and
UVigg Tubes, 20
Ohms. For Tubes
such as UVzor, 7
Ohms.

PRICE . $2.25

RAD!IO HEAD SETS

T R l MM PROFESSIONAL
Retails for $7.65
DEPENDABLE

Retails for $5.00
TWO WONDER VALUES
TRIMM RADIO MFG. CO.

Dept. 43, 24-30 S. Clinton St. Chicago, 111

CUT RATE RADIO

Standard apparatus only.
Write for 54 Page Cataiog of Bargains.
Baldwin Type **C** Phones .. oo
Brandes Superior Phones ....
Radiotron U V200 Detector no
Acme Audio Transformers .. 4.45
Immediate Delivery.

Federal Radio Electric Co., Dept. A

1233 GRAND AVE.

to 463 West street. A part of the input to
the West street line is diverted to a loud-
spcaking cquipment, which keeps the input
opcrator informed as to the quality of the
music or specch and enables him to make
any necessary corrections.

A special ventilation system has been in-
stalled in both studios, which changes the
air within them every seven minutes. This
assures cool and clean air even in mid-sum-
mer. In order to.climinate street noises
during broadcasting, the windows to the
strect may be kept closed without interfer-
ing with the comfort of the artists.

The new facilities will result in a marked
improvement in the programs and will prac-
tically eliminate long waits hetween numbers
occasioned by switching from one studio to
another or to remote control points when
hroadcasting is done from outside.

It

A New System of Radio

Control
(Continued from page 20)

I

IO R T L L S it

Qur fourth problem was to correct onc of
the inherent weaknesses of the tuning fork
when used for this kind of work. The in-
ertia which causes it to resist going into mo-
tion also makes it continue to vibrate for an
appreciable length of time after the exciting
foree has been removed. For instantaneous
conirol this is a distinct disadvantage. The
writer overcame this by using forks in pairs,
the first to operate and the second to release
the object controlled.

It should now be possible to follow the dia-
gram marked (A). When the key of fork A,
at the transmitting station, is pressed, its fre-
quency is imparted to the carrier wave. At
the receiving station when properly tuned this
wave, built up by the power amplifier, actu-
ates the microphonic relay opening and clos-
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CUT PRICES

To Consumers
Regular List Our List

1%-volt Tube ...... ..$ 600 $ 450
1%-volt Amp. Tube.... 6.75 4.75
Baldwin type C Phones 16.00 13.00
Magnavoxes .......... 45.00 37.00
Murdock Phones, 2000

Ohm ............... 5.00 4.20
Murdock Plones, 3000

Ohm ....... ... 6.00 4.90
Acme Transformers ... 5.00 4.20
Plugs .............. .. 1.50 .59
Rheostats ............ 1.00 .50
Moulded Sockets ..... 75 45
B Batteries, 22%-volt.. 1.25 .30
Crystal Detectors ..... 1.00 .60
Contact Points, per doz. .35 per aoz. .15
Switches, tapered knob .35 20

Honeycomb Coils, all sizes 25% dis-
count.

Paragon Ra10......... 110.00 68.00
Variometers .......... 3.50 2.50
Variocouplers ......... 1.50 1.10
Dreyfuss Phones ....., 8.00 7.00
3-inch Dials .......... 75 .30
Rheostat Dials ........ .50 23
No. 14 Hard-drawn

Aerial Wire, C ft.... .60 Cft. .38

We give a discount of 10% on all
standard merchandise not listed.
Mair Oroers ONLY No Store TRADE

Mail check or money order.
No stamps or currency.

RADIO CUT PRICE CO.

320 Broadway, New York City

AMATEUR

8ZD
9 AON

ENDORSE THE {

Lavde Map
312eO2X3 T,

RADIO CALL BOOK

WHO ARE THEY? WHERE ARE THEY?

Amateur Radio Call Book tells you this, and con-
tains up-to-date list of over 20,000 Amateur,
Commercial, Army, Naval, Trans-oceanic High
Powered, and Broadcasting Stations in the U. S.
and Canada. International Morse Code and Con-
vention Signals; also directions for construction
of Reinartz Tuner Detector and One Stage Am-
plifier. $1.00 at your dealer or by mail, No stamps,

Buy the Book with the Blue Cover
Dealers write for proposition.

|§| Radio Directory and Publishing Co., 45-C Vesey St., N.Y. C.

KANSAS CITY, mo, | |
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ing the contact at the frequency of the trans-
mitting fork A.  These impulses are con-
veyed to coils of the receiving forks. Fork
A, which is in resonance with transmitting
fork A goes into motion, closes a contact, and
yperates and locks a relay.  This relay turns
n light L. a symbol of power. Likewise with
fork B and B'; they operate a control re-
av that restores first circuit to normal, there-
by extinguishing light. Having proven our
wit case for two forks, the number of combi-
nations for differential control is limited only
by the number of frequencies in the lower au-
dible range. Harmonics must be avoided. A
harmonic is the near multiple of a fundamen-
tal frequency. This system was successfully
demonstrated on November 24, 1922, to the
American Institute of Electrical Engineers at
Ohio State University. Owing to the large
number present, the members were taken
through our laboratory in small groups. The
svstem worked perfectly and caused no ems-
barrassment to the lecturer.

Tt should occur that the key to this system
is the microphonic relay. The principle of
this relay has long been known, but its ap-
plication has never proved practicable in
radio in the past. The reason is the small
currents of the crystal and lamp detector, but
with the advent of the power amplitier, es-
pecially the Western Eleetrie type, using the
push and pull system, and with ethicient re-
ceivers of the Baldwin type, this relay may
be found to have very sound principles. From
actual observation we believe that with prop-
er construction and power behind it this relay
will meet the demand for a “coherer of quick
enough action” for ideas not only in “controf”
but i other radio ficlds. It may be mterest-
ing before leaving the subject to know that
we have been able to demonstrate some very
simple and yet extremely useful experiments
with this relay, such as ringing an ordinary
telephone bell. "This bell responds to an A.C.
current of about 80 volts and a frequency
of 16 cycles per second. In our first experi-
ment we placed a biasing spring on one side
of the armature so as to hold the clapper
against one of the gongs. The bell was then
wired through a battery to the microphonic
relay.  The battery influenced the armature
magnetically opposite to the pull of the
spring. At the transmitting station the vibra-
tions on the modulation circuit were slowed
down to 16 cycles per second. These im-
pulses at the receiving station opened and
closed the microphonic relay at the required
frequency and rang the bell.  Sce diagram
(B). The disadvantages here were that the
battery was connected at all times. and the
bell altered from an A.C. to a pulsating ring-
er. Our next improvements were as follows:
we used a Baldwin receiver: we soldered a
platinum contact on the small metal disk of
the center of the mica diaphragm: we cut
a strip out of the cap and stretched a wire
cross the diaphragm. A platinumn sleeve was
placed on the wire just above the platinum
contact and a thumb screw drew the wire
taut. By a screw adjustment the distance be-
tween the platinum sleeve and the contact on
the diaphragm could be regulated. Now
when the receiver was agitated by a slow
audio frequency of 16 cycles from the trans-
mitting station the diaphragm moved up and
down over an appreciable distance. engaging
the platinum contact of the diaphragm and
the sleeve. This type of suspended contact
lhias no damping cffect on the diaphragm. The
receiver retains its aperiodic nature for any
frequency except the fundamental of the
wire. which can bhe made very high or
changed.  Temperature changes have no cf-
fect : when once set, it holds its position. It
provides a frequency relay with an open con-
tact. We wired the relay to a bank of bat-
teries of 24 volts, then through the primary
of a transformer having a sccondary ratio of
thrce to one, or an output of about 75 volts.
e then connected a polarized bell, without
hiasing spring, to the secondary. The bell

RADIOGEM

The Dollar

Radio Receiving Set | [i

The Simplest Radio Outfit Made
—Yet as Practical as the Most
Expensive!

You need know absolutely nothing about wire-
less to operate and enjoy the RADIOGEM. It
is so sturdy, so simply constructed that it is
small wonder radio engineers who have tested
it have pronounced the RADIOGEM a brilliant
achievement. The RADIOGEM is a_crystal
radio receiving set for everyone at a price any-
one can afford.

Why The RADIOGEM Can Be
Sold For Only $1

Here’s the secret: The RADIOGEM Construc-
tion eliminates all unnecessary trimmings, cab-
inets and the like, which do not play any part
in the operation of a set. You receive the
RADIOGEM unassembled, together with a
clearly written instruction book, which shows
you how to quickly and easily construct the set,
using only your hands and a scissor. The out-
fit comprises all the necessary wire, contact
points, detector mineral, tube on which to wind
the coil, etc,, etc. The instruction book ex-
plains simply and completely the principles of
radio and its graphic illustrations make the as-
sembling of the RADIOGEM real fun. Re-
member the RADIOGEM is a proven, practical
radio receiving set and will do anything the
most expensive crystal set will do.

The RADIOGEM is the Prize
Winner of the Age

Out of hundreds of radio models submitted re-
cently in a great natfon-wide contest, radio en-
gineers, the judges, unanimously chose the
RADIOGEM as the winner—the simplest radio-
receiving set made! And the RADIOGEM
costs you nothing to operate; no form of local
clectricity is required.
Sent Postage Prepaid on receipt of $1
—stamps, money-order or check

Order Your Radiogem To-day—
or send for Free Descriptive
Circular

DEALERS

The RADIOGEM is the wonder item
of the radio age. It i3 szormmg the
country, for the RADIOGEM'’S price is
so low everyone is able to buy one.
Write immediately for full particulars
before that shop across the street beats
you to it.

CORPORATION

66-S—WEST BROADWAY
NEW YORK CITY
—~—

Hear the programs of the Broadcasting

Stations on the RADIOGEM

without {?

PHONE or J
=

AERIAL
(Patent Pending)
What They Say About RADIOGEM
I am enclosing herewith $1.00 to pay for the Radio-
gem. 1 had it curefully wound by our wireless
operator and find that it works bhezutifully—fully
as good as any crystal set we know of.

Radiogem received, which we assembled and were
very much astenished at results obtained and the
clearness and volume of tone produced.

The greatest distances I henul on one of your sets
is 19tu miles, having heard WGY at Schencctady,
N. Y. I think your set is the hest 1 have ever sold
at any price.

On an aerial 160 feet long and 20 high one of wy
customers has heard WOC and WIHB, KSD, WM

on one of your sets using a Peerless headset.

Herewith P.O.M.O. amt. $1.00 for another “RA-
DIOGEM.” The one received is O.K. Placed
about 15 ft. of picture cord under front porch and
grounded to a ras meter. and heard the Sacramento
Bee and Sucramento Broadcasting Unlon much bet-
ter than with my Iarqe crystal set.

Your RADIOGEM RI-JCEIVEI: is & wonder. I harse
received every station in Philadelphia with it much
louder than with a high.priced crystal set.

Your two Radlogem scts received last night, and
one was wired up for testing. WOC is ahout 40
miles away, and their signals could be heard with
headphones on table. After they quit KYW at
Chicago about 170 miles east was heard. [very
word could be plainly heard here. WAMC at Mem-
Dhis& Tenn., could also be easily heard and under-
stood. ==

We find that this set does 3 kreat deal more than
vou claim for it. We took WEAR on our audion set
last might; this being the Baltlmore American
Proadeasting station, and then cut in the Radio-
gem and got excellent results. After the Baltl-
more concert was over, we eontinued to use the
audion set and about ten o'clock were listening te
\WWEAF -New York—and a little later we discon-
nected the audion set entirely and hooked up the
Radiogem. very clearly hearing both plnnu music
-\lnd announcement or name of station and its loca-
tlen.

You claim a r-ulms of 20 miles over your ‘‘Radio
zem’’ is sometimes a possibility. You should ad
here to the truth. I construeted one for my mother,
installed it with an acrial, and she listens not once
in a while, but at her will. to Schencetady, New-
ark, New York. or Providence, R. 1., and her hamne
is ~_\tll(‘|)0!0, Mass. | can't give your set too much
Praise. =
(Names and Addresses on Request)

“True-Toze™

SUPERSENSITIVE %%
. 3000 Ohms =

The Only Quality
3000-Ohm Guaran- $ 00

teed Head Set for 3000
$5 00 Ohms

TRUE - TONE RADIO MFG. CO.
188 No. La Salle Ave. ~ CHICAGO, ILL,

DON’T

BUY YOUR RADIO EQUIPMENT
UNTIL YOU HAVE SENT
FOR OUR PRICE LIST

It Will Pay You To Write

Cut Rate Radio Co.

P. O. Box 472 Newark, N. J.

WANTED-—Back numbers of Radio News, Dec., 1921, Jan. and Feb., 1922. Experi-
menter Publishing Co., 53 Park Place, New York City.
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The Highest
Development of
Vulcanized Cotton
Fibre

IT has taken nearly a half a century

to produce Vul-Cot Fibre — a half
century of study and experiment to
produce material of exceeding tough-
ness and hardness and that is not
brittle.

Vul-Cot is made by the oldest and
largest manufacturer of Vulcanized
Fibre in the country. Every detail,
every process in the manufacturing of
Vul-Cot Fibre is performed in the three
huge plants of the National Vulcanized
Fibre Company.

The result is a Fibre that is three
times as tough as leather. No ordinary
force can crush, break, crack or split it.
Its tensile strength is from 9,000 to 14,-
000 pounds per square inch, with a re-
sistance to shearing up to 13,000 pounds
per square inch, and an electrical rup-
ture up to 400 volts per Mil.

We have made Vul-Cot Fibre with
such care, with such minute attention
to every detail that we can guarantee
it to be free from impurities.

If there is a place for fibre in the
composition of your product—if there
is a possibility for a material that is as
hard as horn, as durable as steel, as
adaptable as rubber and yet less costly
than any—we will gladly place at your
disposal the experience gained through
years of making parts for the products
of the host of manufacturers who use
Vul-Cot Fibre.

National
Vulcanized Fibre Company
Wilmington, Del.

Quality
RADIO CABINETS

Send for booklet and prices
THE ZIN-NEC-KER CO.

Rockton, III.
U. S. A,

“Use Copper”’

In Bulletin No. 32, the U. S. Bureau
of Standards says: For all wiringe=
antennae, grounds, etc.—use Copper.

COPPER to° BRASS

RESEARCH ASSOCIATION

23 Broadway » New Yok

rang loud and clear in response to a call from
the transmitting station. See diagram (C).
Both of these bell devices have been success-

device will operate with A.C. on the filament.
The 60-cycle hum of house lighting current
is not strong enough to operate the relay,
and in addition the bell is designed for 16
cycles. A switch for stand-by periods meets
the question of wear on storage batteries.
The excessive cost of tubes will take care
of itself soon by patent expirations.

The important point in these developments
seems to be that there is nothing compli-
cated in radio control. The equipment herc
is of the most simple, everyday type. The
methods used are old fashioned principles re-
hashed. The power amplifier has made this
possible. In reviewing these developments
the one which seems to have an immediate
application is the bell-ringing device. A
number of radio bells have appeared from
time to time in the scientific papers. It is
for you to keep on experimenting. The
public will pick the more practical of these
and put it to work. One of the present needs
for an automatic signaling device in radio is
in connection with the radio telephone Sys-
tems installed in the police headquarters of
the larger cities. With any kind of a sig-
naling device, the stand-by charges for these
stations can be reduced. The man who has
to sit listening for calls can be released for
other duties. When such a system is es-
tablished, radio will have taken a step for-
ward in placing itself alongside of its pres-
ent competitor, wired telephony.

In concluding. we have this message for
the radio experimenter. Bear in mind the
premium that the world pays for simple
effective ideas. Reflect that in the early
seventies the great Western Union. with its
vast financial resources, was powerless in
its fight against Bell when he handed to
the world an idea for a telephone based on
simple. practical and economic principles.

stand in the way of the humblest if he can

really use. For such there must. of course,
be a time, a place and a demand. Radio
control meets these conditions, and is call-
mg upon you for ideas.

The writer takes this opportunity to pub-
licly thank the electrical house of Hughes
Peter Co., the Heaton Musical Stores. and
the jewelry firm of Bancroft Bros. & Co.,
of the City of Columbus, for their generous
donation of equipment and labor in connec-
tion with the writer’s efforts, also the public
press of this city for its sympathetic sup-
port. He would like at this time to acknowl-
edge his indebtedness to his associate, Mr.
Paul G. Edwards, for invaluable sugges-
tions, and also the assistance of the student
staff, Mr. Bejcek, Mr. Mitchell, Mr. Gravitt
and Mr. Arter. To the untiring efforts and
enthusiasm of these young men the success
of our efforts along radio control is due.

................. I f

General Electﬁé Co. to
{nstall Two More

Broadcasting Stations
(Continued from page 29)

T

L ORI T

L B

ica and the Westinghouse Elcctric. This
plan contemplates the erection of nine large
broadcasting stations. Of this number the
Westinghouse has now three in operation,
those at Pittsburgh, Pa., Chicago, Ill., and
Springfield, Mass.
of the R. C. A, is on top of the Aeolian
Building on 42nd street and was opened re-
cently. The General Electric Company now
operates WGY at Schenectady, N. Y.. and
will have a second station near San Fran-
cisco and a third somewhere between the
! Pacific Coast and Schenectady, N. Y.

A B
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fully demonstrated at the University. This |

Neither can the great communication cor- |
porations of today, hostile to radio amateurs, |

bring forward an idea which the public can |

The New York station |
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SATURN

“Automatic”

Radio Plug
$1.25

Truly “Automatic’’
Also

“SATURN
“Perfect” Jacks

They are all their name implies—*Perfect”

From 50c. to 80c. each
The Saturn Mfg. & Sales Co., Inc.

Dept. R.N.
48 Beekman Street
New York, N. Y.

a7 7 7 7 7 7 7 —

TRADE

PATENT APPLIED FOR

Stops Interference/

The “WAVE TRAP” will eliminate interfer-
ing broadcasting stations and enable you to
listen to your favorite station.

It will work on any set, greatly increase its
selectivity and clearness, and eliminate code
and spark stations.

Tt is mounted on a Formica panel in a handsome
mahogany finished cabinet 6 x 5 x 6. It is a high
grade instrument throughout and a valuable addi-
tion to the operation and appearance of any set. It
comes to you complete and there are no extras 1o
buy. It is installed in a minute by changing only
one outside connection.

Use the “WAVE TRAP” for real results.

vend Eleciric @.

.l 25E.SOUTH WATER, ST.
CHICAGO

‘ O By By Py Py Py Py P

RADIO SCHOOL

All our graduates are placed.
Shortage still exists.

Send for Catalog

MASSACHUSETTS RADIO &
TELEGRAPH SCHOOLS Inc.

18 Boylston St. Boston, Mass.
G. R, ENTWISTLE, Radio Director

PHONE SPECIALS
3000-Ohm Simptex ...$3.45 3000-Ohm True-Tone. .$3.95
3000-Ohm Dictograph $5.95 2200-Ohm Federal ....$5.95
Western Electric ....$9.15 Brandes Superfor ....$5.85
Write for complete price lisl.
Simplex Radio ‘Co., 1806 Lafayette Ave., St. Louis, Mo.
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A Portablie Set for the
Vacationist

{Continued from page 44)

LT AT

e,

L B

shaft hole in the antenna circuit variometer
which, as may be seen from the winding dia-
gram, goes to the condenser.

2. A flexible lead through the shaft hole
of the plate variometer which goes to one
of the phone binding posts.

3. A lead from the end of the tickler wind-
ing. This is soldered to the shield after the
tube has heen fastencd to the panel by a
hracket at either end.

4. And lastly a lead from the stator of
the plate variometer which goes to the plate
of the tube.

This practically completes all construction-
al work and the set can now be assembled.

The tube is mounted vertically behind the
left-hand side of the panel with the antenna
variometer at the top. To the right of the
tube at the bottom on a line with the plate
variometer is placed the rheostat. Above
the rheostat is the tube socket. The wiring
of the set is a simple matter and should
preferably be of the bushar type. By con-
sulting the wiring diagram any details which
have not been made quite clear should he
easily seen.

A Convenient Series-
Parallel Switch

(Continued from page 47)

T R LTttt

the points at a time. The two hlades are
insulated from each other, but as no con-
nection is made to the screw which holds
the knob, one blade can make contact with
the screw in the ordinary manner.

To insulate the other blade. make the
hole large enough so that the blade will not
touch the screw and then separate the two
hlades by a fibre washer. Both blades should
be as narrow as possible where they come
near to each other, to aviod a capacity effect.

The switch can be mounted on any panel.
Tt takes up but little room and is neat in
appearance. '

Contributed by Paul McGinnlis.

UNIVERSAL RANGE REGENERAT-
IVE HOOK-UP

Many amateurs are not making use of
their long wave loose couplers because thev
have no tickler to use with them to receive

by ]

A Regenerative Receiving Circuit of the Ca-

pacity Coupled, Capacity Feed-Back Type. The

Negative of the “B” Would Best Connect to the
Positive “A.”

Natural

HE artist’s presence, can almost be

I felt in the startlingly natura! Re-

PRODUCTIONS by the Atlas

Amplitone. Not a sign of blast or distor-

tion, for the Amplitone, itself, is a fine
musical instrument. C

and radio engineers in response to the de-
mand for an improved loud speaker.
Many important refinements that increase
the pleasures of radio without adding to
its cost. A fine musical instrument ap-
plied to radio reception. Acknowledged
supreme by highest musical and radio au-
thorities.

LOUD SPEAKER

Complete with connecting cord and full
instructions for connecting and adjusting.

Insist Upon the 3
Atlas Amplitone -

Only the Atlas Amplitone v " loud Ker. with

] You can make your own loudspeaker, wit

can Re-PRODUCE. If your this part of the Atlas Amplitone (without
horn or base) and a horn or any phonograph,
order for you. except the Brunswick. With phono- $]3 50

Atlas Amplitone Unit 5

dealer has none, ask him to

graph attachment and instructions
Unit without attachment, $12.50,

Write for Illustrated Booklet

Multiple Electric Products Co., Inc.

3 Orange Street Division Newark, N. J.

Re-PRODUCTION

Designed by musicians, acoustic experts -

AMPLITONE

Two things that made Davenport fam-

age battery. Portable set to use at . S .
ecamp or in your machine. Comblete Specials for Limited Time Only
with bulb, batteries and phones, etc.,
$37.50, Cireulars free, This set re- tubes, $4.75.

ceived the Chicazo American Regicnal 50c,  Standard 2000 oh Pk 3, $3.90.
Prize of $330.00. $1.90, tal Sets, $3.90.

Complete instructive catalog at your dealer or
TriCity RadioElec. Supply Co.

S .
Box 148 Davenport, Iowa Steinmetz Wireless Mfg. Co.

WOC--TRESCO|||LOUD SPEAKER
“rsimgs - ||| 08 CRYSTAL SET

ous. A comblete 2000 mile Armstronz By using the STEINMETZ amplifier vou can fill the
regenerative tuner for $25.00. Use it whole room with music and can increase your range
with any make butb W.D. 11 or 12, or up to 1000 miles. $8.30, Let us prove this to your
dry battery oberation as well as stor- entire satisfaction. Get our catalog. 8

Radiotren  UV200 Detector Tube, $3.95.  Amblifier
1% volt dry cell tubes, §1.75. Sockets,

3000 ohm,
SUPERIOR crystal sets, $3.90. Novo 22% voit

‘B’ Batteries, $1.50. Rheostats, 50c. Vacuum tube
deteetor sets, $5.50. Amplifier sets, $8.50. This cou-
pon must accompany order. .

5706 Pennsylvania Ave., Pittsburgh, Pa.

perimentgr Publishing Co., 53 Pidrk Place, New York City.

‘WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., 1922. Ex- |

_l
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Uus. 2 PATENTE

Don’t Lose. Your Rights

Before disclosing your invention to
anyone send for blank form ‘“‘Evidence
of Conception” to he signed and wit-
nessed. A sample form together with
printed instructions will show you just
hiw to work wup your evidence and
establish your rights before filing appli-
cation for patent. As registered patent
attorneys we represent hundreds of in
vrentors all over the U. S. and Canada in
lue advancement of inventions, Our
-=rhedu]e of fees will be found reasonable.

lae form “Evidence of Conception”
samp]e, instructions relating to obtaimning
of patent and schedule of fees sent upon
request. Ask for them,—a postcard

R@&Auwmﬁ

[ANCASTE

270 OURAY BLDG., WASHINGTON, D. C.
“Originators of form Evidence of Conception”

To the Man with an Idea

1 oler a_comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
(le\ -lopment of his proposition.
Sen:l sl\etch or model and deserip-
tion, for advice as to cost, search
through prior United States pat-
ents elc. Preliminary advice
zladly furnished without charge
-I\ experience and familiarity
with various arts frequently en-
able me to accurately advise
clients as to probable patentability
before -they go to any expensc

Booklet of valuable information
and form for properiy disclos-
g your idea free on request.

Write today.

RICHARD B. OWEN

PATENT LAWYER
2 Owen Building, Washingten

2276A Woolworth Bidg.,
PATENT- LAWYER

PATENTS

Patents, Trade Marks, Copyrights, Palenl Llﬁlgatm!m

H'\ndbool\ for Inventors, “‘Protecting, Exploiting
and Selling Inventions,"” bent upon request.

PATENTS Secured

Trompt service. Avoid dangerous delays.  Send for wur
“Record of Invention’’ form and Free liook telling How to
Obtain a DPatent.  Send sketeh or model for examinatum.
Treliminary advice without charge.  Highest Referenees.
Write \‘1. Jacohl & Jacobi, 414 Ourvay Blds.,

Washington, D.
lNVIE N I ORS and heed certain
simple but vital
facts before applying for Patents. Our book Patent-Sensz
gives those facts: free. Write Lacey & Lacey, 63
F St., Washington, D. C. ESTABLISHED 186%.

OLD MONEY WANTED
§2 to 8300 EACH paid for hundreds of old or odd
coins.  Keep ALL old money, it may be VERY
VALUADBLE.  Send 10 cents for New Ill's COIN
VALUE BOOK, size 4x6. Get Posted. We pay Cash,
CLARKE COIN CO.. Ave. 79, Le Roy, New Yort

D, C.
New York City

e _'E‘!Eﬂ. e x‘*

C. L. PARKER
Formerly Membes
Examining Corps,

U. 8. Patent Office.

who derive larg-
est profits know

the long wave telephone broadcasting, but
I am quite sure this hook-up will give pleas-
ing results on all wave-lengths where re-
generation is required.

Instead of a wire wound tickler a con-
denser takes its place and by the use of
a double circuit much interference is elimi-
nated which is ordinarily audible in single
circuit sets; this hook-up- allows the regen-
eration of waves at any wave-length with-
out a change in the circvit.

Contributed by Ewverhart Turner.

The Antenna and [fs
Relation to Detection

Efficiency
(Continued from page 32)

into the secondary is thus reduced and the
paralyzing effect avoided. It will also be
clear, therefore, that this arrangement will
simultaneously reduce interference from
stch stations by reducing their effect on the
detector.

REGENERATIVE TUBE DETECTORS

We come finally to the case of sets em-
ploying regeneration. Here the conditions
for maximum efficiency in detection are en-
tirely different from the above cases. Arm-
strong has shown that where regeneration
is employed maximum sensitivity in detection
1s secured when the signal voltages applied
to the grid of the tube are extremely small.
The smaller the voltages thus applied, the
more sensitive is the tube as a regenerative
detector. Here we have a case almost the
cxact opposite of the non-regenerative tube
detector. Since this is true, it is evident
that with a regenerative set we can dispense
with long and high antennae, for nearby
reception since the long and high antennae
yield large signal voltages, which in this case
produce inefficient reception. To secure the
necessary low voltages for the regenerative
tube detector, we have three possibilities :

1. The use of a loop antenna. This will
generally be inadequate for most purposes,
unless the receiving station is located very
close to the broadcasting station, because the
signal voltage thus developed in the loop
w111 be entirely too small to actuate the
detector. It should be remembered that
while the regenerative tube detector is most
sensitive on small applied voltages, there is
a lower limit beyond which the tube will not
respond to the signal. In such cases it is
necessary to employ one or two stages of
radio frequency amplification to secure re-
sults. But where the receiver is close to
the transmitter, the loop will be found to
be fairly satisfactory.

2. When using a long and high antenna,
the use of the above mentioned loose coupler
or variocoupler will be found to give relief
from insensitiveness. For by reducing the
coupling hetween the antenna and secondary,
the amount of energy transferred into the
secondary from the antenna is reduced and
thus the voltage applied to the grid of the
tube detector is also reduced, thus giving
the required low voltage. Now this feature
has a great advantave, which is its adjust-
ability, for the couplmb, and hence the ap-
plied grid voltage may be varied until the
maximum loudness is secured in the phones.

3. The third and possibly best direct way
to secure the necessary low voltage to give
maximum sensitivity in detection on regen-
erative sets is the use of short antennae.
Since the long and high antenna glves high
voltages, the short antenna will give 10\v
voltages. Th1s probably explams why so
many people using reveneratlve sets are get-
ting such good results by using a wire run-
ning around the wall moulding, or by using
a imcrle wire running throucrh the hall.
These antennae are qhort and low compared

www.americanradiohistorv.com
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65 Have This
Gland Trouble

AT MIDDLE AGE

Do you suffer with sciatica, pains in back,
legs or feet, frequent nightly risings, blad-
der or kindred trouble; have you lost the
old pep and aggressiveness; do you have
blues or mental depression? Scientists and
medical authorities agree that 65% of all
men past a certain middle age (thousands
younger) have a disorder of the prostate
gland, often responsible for these annoy-
ing conditions.

But a new treatment has been discovered
by a member of the American Associa-
tion for the Advancement of Science.
Already over 10,000 men have used this
method with astonishing success. It has
saved many of them from the surgeon’s
knife. Yet the method is so simple that it
can be used by anyone—no drugs, lessons,
electric rays. Nothing to pay unless you
get immediate relief. If you have pros-
tatic trouble, or any of the symptoms
mentioned, send immediately for a Free
Book, “Why Many Men Are Old at 40,”
which tells all about this method-—and the
truth about glands. No obligation. Just
give your name and address. Write imme-
diately to The Electro Thermal Company,
6021 Main St., Steubenvilie, Ohio.

AMAZING OFFER
UNDERWOOQDS

Only $3.00 dow:
Ward Rebuilt
home or office.

A every way for ten days.

nuts a Shipman.
nderwood in your
Try it: test 1t in

f you

" can tell it from s brand new Under-

wood in looks, action or quality of
work, return it and we’ll refund every
cent paid by you, If you declde to keep
it, pay the balance in easy monthly D“;'
ments and make a big saving in price.
guarantee the machine five years. Act npow—
send for free book and full pnrt\culars

Shipman-Ward Mfg. Co.
Typewriter Emporium

B195 Shipman Building, Montrose
end Ravenswood Avenues, Chicego

BECOME A PROFESSIONAL
PHOTOGRAPHER

EARNING $35 TO sI125 AWEEK
Three to six months' course.

otion Picture, Commercial,
Portraiture. Practical instruc-
tion. Modern equipment.
Ask for Catalog No. 56.

N. Y. INSTITUTE of PHOTOGR APHY
NELW YORK HICAGO BROOKLYXN
141 W. 36th St. 630 S. Wabash Ave. 505 State St

BIG MDNEY SAVINGS FOR vou

= Usedand rebu'hmotorcycles. single and twios,
x to $100. Used {]cles. $6.00; tan.
demu $10..AH mac meuz\mmnteed
in grood-working order. New

cyclea and motorcycles at Fac-
tol pnces You save dealers’
Motorcycle and auto-
mobi]e tires too, $3.00, Complew

1line of parcs aad sad supplies,

er Cycl

Send 10 cents for 288-page book on Stammering and
Stuttering, “fts Cause and Cure.”’ It tells how I
cured myself after stammering 20 yrs. B. N. Bogue,
888 Bogue Bldg., (147 N. IIl. St.,

WHY NOT spend Spring, Summe

and Fall gathering but-
terflies, insects? I buy hundreds of kinds for
collections. Some worth $1 to $7 each. Simple
outdoor work with my instructions. pictures,
price-lUst. Send 10c (notstamps) for my Illus
trated Prosnectus before sending butterflie

Mr. Sinclair. Dealer in Insects. Dept. 33. Otean Park Calif.

vou SELF-CONSCIOUS?

Indianapolis

YOU

Embarrassed in company, lacking in seli-control? Let
me tell you how you can overcome these troubles.
M. VERITAS. 1400 Broadway, New York City

Write for free catalog illustrating and describing our
complete line of 1500 Good Tools
GOODELL-PRATT COMPANY

Toolsmiths
Greenfield, Mass., U. S. A,
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to outside antennae, and therefore develop
the necessary low voltages in them.

We thus see that here is a case where
long and high antennae are not essential to
sensitivity in detection, and that a low short
antenna will sometimes yield good results.
This should be very carefully considered by
people buying or using such regenerative
tube sets, especially if their landlords have
objections to the installation of antennae on
roofs, or where it is impossible or imprac-
ticahle to install long antennae. Short an-
tennae, and low ones, may be easy to install,
and some landlords may not have any objec-
tion if they are shown that it will be short
and Tow. Furthermore, in the event of difh-
culties even with the installation of short
antennac, there is always the stand-by of the
indoor antenna, of one or two wires. A
single wire in the ordinary hallway or run
around the moulding of a room will give a
sufficient volume signal to operate the phones
and be heard when phones are pulled away
from the ear. And, as the writer witnessed
the other night, a single wire about 15" to
20’ long running through a hallway operated
a regenerative set with two stages of ampli-
fication so that the music, when applied to
a pair of receivers in an ordinary phono-
graph horn (no loud-speaker) was heard
very loudly throughout an entire flat of five
rooms. People intending to install receivers
will do well to give this matter their atten-
tion to their own advantage. and thus avoid
antenna installation trouble, which often
holds many people back from buying radio
sets.

New Development in
Tubes

(Continued from page 31)

[T I

30 ohms per tube. If a six-volt storage
battery is used, the resistance should be at
least 60 ohms.” In multi-tube sets the sockets
for the tubes should be cushion mounted
so as to minimize the effect of vibration.

With any vacuum tube, and particularly
with the UV-199 tube. the changing of con-
nections. or adjustments of the wiring of the
set is dangerous unless the tubes are re-
moved from the sockets or the “B” batterics
entirely  disconnected.  Inasmuch as many
adjustments can most advantageously be
made while the set is in operation, it is
strongly recommended that a protective re-
sistance be placed in one lead of the plate
battery, preferably immediately next to onc
battery terminal. An almost ideal resist-
ance for this purpose is a 10-watt, 110-volt
tungsten lamp.

Radio Broadcasters

Oppose Publishers
(Continued from page 30)

BB

ments  increased 125 per cent during the
month of March and that the largest manu-
facturer of records in the country went on
record as saying his business had increased
45 per cent since April first.

Then again it is said the American So-
ciety controls a comparatively small amount
of the music published i1 America—some-
thing Tike thirty per cent of the total.

The new broacasting association starts
auspiciously with a guarantee underwritten
of $1,000 by cach member. Catalogs of
music that may be broadcast without -
cense fee or royalty, will be published. The
American Society is said to be eager for a
test of the legality of their claims but the
broadcasters rather than wage an expensive
court battle have decided to refrain from

Owners of
3¢ . ° ?”
Michigan

Sets

are bragging
shamelessly

They have no consideration
for the feelings of their friends
and neighbors but crow heartlessly -
every morning about the distant or @
elusive stations they brought in the
" night before — that the other fellows
couldn’t get at all.
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Regeneration and Split-Hair
Vernier Tuning Do the Trick

Michigan “Senior” and “Junior”
Radio Receivers are Regenerative
—Licensed under Armstrong U.S.
Patent 1,113,149 and pending let-
ters patent No. 807,388.

é “Michigan” Split- Hair Vernier :

? Dial Controlisexclusive, patented. <
¢ Permits of a finer selective tuning than can be done in any
E other way.

) Michigan “Senior.” Tuner—Detector—Amplifier units in
{

one handsome cabinet. For long distance or local radio re-
ception_thru either headphones or loudspeaker, or both at
once. Price, less tubes and batteries, $125.00.

Michigan “J}mior” Tuner—Detector only. For headphone
reception. Price, less tubes and batteries, $57.50.

. Michi,gan Two Stage Amplifier. A companion-piece to the
Junior” receiver making it available for loudspeaker recep-

tion. Can also be used W1th$an3(f) tube or crystal set. Price,
48.00.

Michigan Accessories and Parts. In-
clude Split;Hair Vernier Dial Control,
Detector and Variometer Units, Vari-
able Condenser, Variocouplers, Vario-
meters, Rheostats, Dial Knobs, etc.

|
|
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When you send for descriptive circu-
lar, give us the name of your favorite
Radio dealer-

i
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MicmeaN Ranio

B it

m\rﬁh\/\r— 2 FEIVIAANE
(ORPORATION

N

GranD Rarips, MICHIGAN

]

&2

N T NS NS NN\,

; || = ==
ey | HOMMEL
EXCHANGE BiEe =55 Lf s e =

i __)ié‘?
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W.D. 11 or W.D. 12 ...83.50 [& L B Radjo Corp of Clapp-Eastham  Kennedy

U. V. 200 or C. 300 _. ... $2.75 America Cutler-Hammer Klosner

Westinghouse

S : Dubilier Murdoc
U. V. 201 or C. 301 ....$3.00 General Blectrie Db 1t Pacent
U. V. 201A or C. 301A ............ $3.50 | | | Aomier-Een  Fubnestok  Radio Servico
Baldwin Frost g Radi
New 1% Volt Tubes .............. $4.00 Litach Gonoral Radio  Nomler
Brandes Tlipwell Rhamstine
All tubes guaranteed to do the work. Burgess lomcharger Tuska
Chelseg Kellogg Western Electrice
RADIO TUBE E XCHANGE Hommel's 1llustrated Encyclopedia 2258 free to Dealers.

We Sell to no Others.
200 BROADWAY, NEW YORK CITY, N.Y. e I N B
All Mail Orde’rs Given Prompt At;)entionN ¥ E@@w&ﬁw&&&%

Orders sent Parcel Post C. O 530-534 FERNANDO ST. — —,E.ﬂ;ﬂ'_.——PrTTSBURGH.PENHh

Get a I_Iandy Binder for your RADIO NEWS. Holds and preserves six issues, each of which
can be inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept.,, 53 Park
Place, New York.
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DUTHO Rechargable Storage “B"" Batteries

Build a DUTHO into your set: will not
leak, absolutely noiseless, emits no
fumes, easily recharged, large capacity,
small size, will last indefinitely.

25 Volt $5.00

SIZE 3"x214"x6"

50 Volt $9.00

SIZE 3"x414"x6"

100Volt $17-00

SIZE 3"x81,"x6"”

Chemical Rectifier $1-%

Dealers: Write Today for our attrac-
tive Sales Proposition

> ACTUAL SIZE

DURKEE-THOMAS PRODUCTS CO.

1228 Folsom St.

San Francisco, Cal.

TRADE MARKS

COPYRIGHTS

Before dlsclosmg an invention, the inventor should write for
our blank form “RECORD OF INVENTION”. This should be
signed and witnessed and if returned to us together with model or
sketch and description of the invention we will give our opinion as to
its patentable nature. Radic and Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”
sent Free on request.Highest References Prompt Attention Resonable Terms
FREE COU PONrmmsmm 1 11 st mimmess

VICTOR J. EVANS & CO,, Patent Attorneys

Chicago Offices: Pmsburgh Offices: Philadelphia Offices:
1i14 Tacoma Bldg. 514 Empjre Bidg 714-715 Liberty Bida.
New York Ofﬁcet: 1001 Weoiworth Bidg.

MAIN OFFICES: 919 NINTH, WASHINGTON, D. C.
Address.. ..ot i i i

San Francisco Officas:
Hobart Bldg.

Name

P ATENT If You Have an Invention and Desire
to Learn How to Secure a Patent

Send for our Free Guide Book, HOW TO GET YOUR PATENT. Tells
our terms and methods. Send model or sketch and description of your inven-
tion and we will give our opinion as to patentable nature. QOur documensiary

PROOF OF INVENTION ¢
is intended for your protection
and will be sent you without
charge. Write for it.

RANDOLPH & CO.

Dept. 459 Washington, D. C.

NAME

STREET

CITY

Opportunities For You
in the Radio Field

We can train vou in a short time for a
good position on ship or shore. All
branches. Course covers arc, spark, and
vacuum tubes. Write now for full infor.
mation.

Y. M. C. A. RADIO SCHOOL

158 East 86th Street, New York City
“Best Radio School in the East”

Starting a Company?

Save expenses and taxes by organizing on the
popular, COMMON LAW plan under a pure
DECLARATION OF TRUST. No experience
required to fill in DEMAREE STANDARD
FORMS, issue shares and begin doing business at
once. Genuine DEMAREE FORMS are naticn-
ally known, approved by attorneys and utilized dy
successful concerns throughout the United States.
Send for large, free pamphlet D-40 containing valu-
able information that you may need. .
DEMAREE, legal blank publisher, 708 Walnut,
Kansas City, Missouri.
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broadcasting any selections the copyright
of which is controlled by the American
Society.

Temporary officers of the National Asso-
ciation of Broadcasters are Thorne Donnelly,
WDAP, president; Powell Crosley, WLW,
Cincinnati, secretary, and E. F. McDonald.
Jr., Chicago Radio Laboratory, treasurer.
Charles E. Erbstein, of WTAS, will act as
attorney and has announced his intention of
carrying the differences of the publishers
and broadcasters to the Supreme Court of
the United States if necessary. Mr. Erb-
stein said the broadcasters make no money
but on the other hand give the music price-
less advertising.

Awards of Our Prize Con-
test Who Will Save
the Amateur

Aow fo Save the Amateur
By THOMAS C. HOWARD

6th Honorable Mention

If we are going to try to save the ama-
teur by making him a necessity to his com-
munity, one of two things is sure to re-
sult. Either the amateur will become a
professional, or he will be disposed of.
Who will make his services a necessity un-
less he receives pay? It is, I think, evident
to most of us that continued voluntary
services are not to be depended upon when
there is neither pay nor urgent need. And
in the eyes of the “broadcast fan” the ama-
teur transmitter is nothing more or less
than a nuisance.

Let us not forget the meaning of the word
AMATEUR. An amateur is one who pur-
sues a study or cultivates an art because
of his love for it; and he expects no financial
gain.,

It has been suggested that “the amateurs
could become a force and thereby uphold
their rights. Is this not precisely what the
American Radio Relay League is working
for? Moreover, the fact that thousands of
relayed messages never veach their destina-
tions omly goes to show that the average
amateur will not inconvenience himself to
any great extent.

How to save the amateur transmitter is
a difficult question, and will, I think, be
solved wultimately by a wider difference in
wave-lengths.

However, granting that this change in
wave-lengths can not be accomplished, I
suggest the following plan:

1. Promote C.W. transmission. Encour-
age those who have only receiving sets to
learn the code and to install transmitters.
Let the retail dealers hold free code classes
in their shops. To do this would be a most
excellent advertisement and would be a great
thing for the radio business in general.

2. A complete transmitter, at a reasonable
price, should be placed on the market. (The
panel transmitters already on the market
are, in my opinion, too expensive.)

I wish that those who do not agree with
my plan would bear in mind that it will take
persons with initiative and energy to dis-
pose of the amateur transmitter. Conse-
quently it is reasonable to believe that these
same persons would be energetic enough
to spend a short time learning the code,
if the chance were, so to speak, forced upon
them.

Whether or not the amateur is driven out
of existence depends entirely upon the radio
manufacturers and dealers.

If my plan is not a good one, or if I
have not said enough, you must concede
that it is, at least, an idea.
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How to Avoid the Conflict
Betweenh Amateurs and
Broadcast Listeners

By L. R. FELDER

¢th Honorable Mention

With the ether becoming more and more
congested as the broadcasting increases, it is
not surprising that interference is being cre-
ated to such an extent that bad feeling arises
between the two factions involved, namely,
the technical amateur and the new group of
hroadcast listeners. Considering what the
amateur has done for radio, it would be a
shame if he were crowded out, now that
the fruits of his lahor arc available to all.
On the other hand, the amateur must face
the facts as they are and not as he would
like them to be. Fifty thousand of him
cannot buck a few million people, and the
rights of these people must he considered.
Developing a bad temper does no good in
this case, and it is up to him, the intelligent
amateur who knows radio, to find a way
out of the confusion, so that these millions
of people may enjoy what is being sent out -
for them. In this way he will be doing ('}igrehangeable
another great service and putting these peo- | Mountings.
ple under still further obligations to him.

The following ideas are advanced in the
hope that they may he of use in saving the
amateur. Amatcur transmission takes place
supposedly at 200 meters. Broadcasting is
done mostly between 360 and 500 meters.
Ordinarily, if sharply tuned transmitters and >
receivers are cmployed, there will be no in- | entire range.

Numbers refer to wave
[ength and meters.

—the basic and correct system for re-
ceiving over the entire range of broad-
cast wave lengths—228-546 METERS

Under the new assignments recently made by the U. S. Government, radio stations are now
broadcasting on wave lengths ranging from 228 to 546 meters. It is, therefore, necessary that
your receiving set operate efhiciently over this entire range of wave lengths. For this purpose
sets using Giblin-Remler coils are ideal. As shown in the table when using condensers of .001
microfarads capacity a single set of coils may be selected that will satisfactorily cover this

In addition to this novel

terference. But the fact remains that there R
oL e - - i 5 A= -
is interference and this is causd by the 5 Ss o =22 %% |34 _BsEs Boos feature the Giblin-Remler
. . ‘mRe >
amateur transmitters having broad waves 5T 0B 5< 2|53 55 |gfg|SEEF S coils, due to their s}?emal
and the receivers being broadly tuned. If EE E Eé .28 2% |§E‘5 i g?jﬁ winding, have maximum
s - = £ ; g
hoth these conditions were remedied there zz 2| =2z E|T2aF ul.22leTelE w% oS inductance and minimum
. . . 1 @ = - @ <+ I : o -y
certainly would be little interference to ! = - IEEQ.EES ‘355 £2285 ?gg:? dfff”lmtfd capacity for a
talk about and harmony would exist he- “E 2| “£ |8 £of|Ess 285 T 238 = given number of turns.
tween the two conflicting factions. g | & |E H '5=:|§E§|Min Max. 200 500 1000 z000| LD1€SE two important elec-
= ZoxID s 3 M . M -
The broad waves of the amateur trans- = = =< = trical features insure max-
mitters are almost entirely due to c RG 20M [.50 RG 20U .70 .030 39 143 63 334 1.1 imum selectivity and great-
f spa k‘ ~1‘ ! smark Yy : _theTlusej RG 25M 150 RG 25U .70 .04l 47 152 75 389 1.5 e v Zm_fl 4 under
cammot aveid radining broad waves wich | |36 Mo B A By & M 4 Re R A L iven condicion.
cannot avoid radiating broad waves with Bo M - RE 220 hs 377 ies Gos e 0% 23 121 62| any given condition.
this apparatus on account of the inherent RG 100M 1.70 RG 100U .90 .666 217 [9.9 358 1550 80.3  26.8 2.6 The use of Giblin-Rem-
e iy e ; N - 1000 2000 5000 10000 - . reat-
characteristics of spark eqmpment.r How RG 150M 1.75 RG 150U .95 1.503 281 14.8 512 2320 ooy oy %0 ler coils also insure great
ever, with the development of C. W. appa- RG 200m 180 RG 2000 100 288 374 (47 sgg géég 506 lz.g est possible flexibility. By
. . RG 250M 1:90 RG 250U I . 18 519 : i
ratus which has been accomplished to date, RG 300M 2.00 RG 500U 120 611 494 [1.2 1030 4680 1417 283 38| merely changing one or
therg is no reason why the amateur should Re ;ggm %ég gg gggg :gg Hgé ?";? gg :;gg %gg gg-? gg-g more of the coils your set
contmmue  to use spark apparatus. It is ’ ’ ' 3000 5000 10000 a000s| ™May be made to cover any
largely inertia on his part that he still con- RG G0OM 2.40 RG 600U 1.60 29.2 1024 10.1 2260 10250 Il 438 desired range of wave
) (0 (S Sl bthcourse, there is | |Ra(0ooM 540 RQ1oo0D 250 716 1a% 103 3990 {6000 193 lengths.
the expense involved, but t age - RGI250M 3.80 RGI250U 2.90 108.0 1930 9.7 4380 19700 Vri : i
- spcnds o much money eoivgag am_zé RG1500M 4.40 RGI500U 3.50 [59:8 2300 9.3 5300 23800 COI\X)’]‘;;fi?]rfcg:ﬁ;etf;‘; l\ia%‘]‘é”;;
. D . O 1CT parts These tests have heen made hy Robert F. Field of Cruft High Tension Elestrical Lahora- Slta nts and prices Of Giblin-
of his sets and upon his receiving and am- tory, Harvard University,Cambridge, Mass. Raean - p n Lb

plifying equipment that it would not be
asking too much to ask to have some of
this set aside for transmitting equipment. REMLER RADIO MANUFACTURING COMPANY
C. W. permits of radiating sharp waves,
and has so many other advantages over Factory and Home Office Eastern Sales Office
spark transmission that it is surprising in- 248 First Street, San Francisco, Cal. 154 W, Lake Street, Chicago, I1l.
deed that the amateur still uses sparks. The
least that the spark transmitting amateur
can do is to scrap his old spark set and
install a C. W. outfit. With C. \WV. half
his interference problem will be solved.
The next question in this conflict is the
use of sharply tuned receivers. It is well
known that the hroadcast listeners mostly
use broadly tuned single circuit receivers.
or broadly tuned double circuit receivers
(the latter due to poor design). The rea-

P Etxe S
e =
e GUARBNTEES  pasned

THE NATION’S CHOICE

T
i A
% Diamond De TLuxe Phones arc
R made with waitchmaker s pre-
cision and rigidly tested. Fit
[ ] K the head comfortably. A large

disc gives greater volume and

son these broadly tuncd receivers are used iy Sndid oncRs Dermignently -
is that they offer the line of least resistance : En Broadly suaranteed by the
to the operator, as they are much easier to O st MAnufacturer.
handle than o{hcr sets. Of course, they can- S Them AllT A Resk Audio- Frequency Ampli RETAIL PRICE. #3-6
not-be hlamed for this, ;1$ thC_\' do not know fying Transformer, with Ratio of (0-1. for the Distribution agents wanted. (ood commissions.
enough ahout the technical end of radio. ! TNl Bl Tube. Get our 1923 Catalogue OIS FERRATIRS
\ . 3 . g vering every phase on the Radio Wortd. W 1 3 rer
You can't simply tell a novice that if he the Larsest Manufacturers In Pittshurgh, 0 SESDLE N R IR (G G (IO
had a certain type of selective tuner he SCHEIB ELECTRIC RADIO CO. Di d Electrical Specialties C
would not have interference and that it is 6243 Station Street Pittsburgh, Pa. 101 S. Orange Ave, o SPecia Newark N I
casy to learn how to operate such a selec- |
tive tuner. It is casy for the amateur be- |
i?clrlfccc hellla.s l(lz}arnefd by Conilde;‘]ah]e expe- Insure your copy reaching you each month. Subscribe to Radio News—8§2.50
. 18, theretore, up to the r i ishi
' p CITERLIT: a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

who knows to teach the novice about these
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RadioAdvantages
O

|
|

(A Laminated Phenolic Con-

densation Product)
Highest
lgielectrilc
trengtr o
N
i
i
Resists
Heat
Resists
Water
|
:} 1
Unharmed
by Solvents
and Milder
Acids

Tough,
Durakble;
Yet Readily
Machined
AND MANY OTHERS

The Continental Fibre Co.,

Factory: Newark, Delawar=.

Dealer Service From:
New York, 233 Broadway
Chicago, 332 S. Michigan Ave.
Pittsburgh, 301 Fifth Ave.
San Francisco, 75 Fremont St.
Seattle, 95 Connecticut St.

Los Angeles, 411 S. Main 3t

HYGRADE SPECIALS

200 ft. 7 strand No. 22 Copper aerial wire...$I.
Morse Eureka Test Clips, Per dozen.. . =" SI.?E%

Skinderviken Transmitter Buttons ....... .95
No. 763 Eveready 22> V. Variable B. Ba 1.23
No. 766 Eveready 22> V. Variable B, Bat.. 2.25

No. 767 Eveready 45 V. Variahle B. Battery 4.25
75

2000 Ohm Murdock No. 56 Head Sets........ 7
3000 Ohm Murdock No. 56 Head Sets ....... 4.25
Federal or Brandes Complete Head Sets .... 5.95
Dictograph 3000 Ohm Head Sets............ 6.98
Fada or Framingham Rheostats ,............ .83
Acme Amplifying Transformers (new tyne)... 4.25

Acme R. F. Transformers. Types R2—R3-—R4 3.98
6 Volt Marko Storape Batteries R2—R3—R4 8.95
All orders must include Parcel Post charges

Hygrade Electrical Novelty Co.,
41 West (25th Street New York, N, Y.

ENGRAVING MACHINES

RADIO PANELS
And Other Radio Engraving

ENGRAVERS & PRINTERS MACHINERY CO.
. Sag Harbor, N. Y.

better seictive tuners and to show him how
to operaic them.

The basis’ for this instruction is in the
various radio clubs in existence and in the
national organizations. The amateurs in
these organzations and clubs can become
acquainted with the people in their vicinity
who are installing sets or who already have
sets. They can assist in the installing of the
sets, and then in teaching them how to oper-
ate their sets. At the same time they can
begin injecting the germ of double circuit
selective tuners, teaching them in a simple
way the theory and how to handle such a
tuner. People are intelligent and just as he
has learned, so can they. In this way he
can work his way into the confidence of
the broadcast listener and will make a friend
of him before the broadcast listener will
have had a chance to become an enemy.

The various clubs can organize this method
of mutual aid in a systematic manner, par-
ticularly in congested districts where this is
most important. Whenever any novice finds
something wrong, or needs some aid, he
should be able to call on the radio club or
organization in his neighborhod, which will
immediately assign an amateur to take care
of his particular problem. Human beings
are socially inclined and before you know it
the amateur, by this simple means of help,
will have made more friends among potential
enemies than he ever dreamed of. And he
will find that not only will there be less
complaints about interference, but that the
broadcast listeners will stand up for his (the
amateur’s) own rights to the ether.

The novices should be invited to the meet-
ings of the amateur’s clubs and it should be
arranged so that periodically there will be
a “novice’s night” where the most capable
and best informed amateurs will give simple
instruction and talks on the operation of
receivers. Here there will also be an oppor-
tunity to install in the minds of the novices
the germ of the selective tuner with more
than one control. By demonstration the
amateur instructor will be able to show them
the difference in operation between a broadly
tuned receiver, such as commonly seen in
any store, and the multi-controlled selective
tuner. The novice will actually see and
hear the difference in operation between the
two and will be able to understand that it
is not always the fault of the amateur that
interference exists. Nothing talks so much
as being shown.

The novices can be induced to come to
these meetings easily. All the radio journals
will be only too glad to publish dates of
meetings and announcements of such a mu-
tual aid policy. In brief, help the novice
and he will help you.

These are, of course, simple devices, noth-
ing revolutionary about them. It might be
said that they have been tried; the answer
is that they have not been tried. Individuals
may have done so here and there, but no
organized. concerted effort on the part of
the technical amateurs has been shown, and
it is this organized, consistent effort, done
with the above object in view. that will pro-
duce results. It's the old story of united
effort accomplishing something, where di-
vided effort does not. So, if the amateurs
band together and push. as indicated, there
will be no amateur problem.

AMATEURS VS. BROADCAST
LISTENERS
By H. F. ROOK

8th Honorable Mention

T have given considerable thought to the
problem of saving from the junk heap the
millions of dollars worth of fine radio ap-
paratus used by the long distance
amateur and also how to save the still more
valuable work put by these men into their
relay and record making work.

Tt is plainly evident that the increase of
powerful broadcasting stations will surely
make this relay work immensely difficult if
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| lasts three to six months in uecector piate circuit.

Radio News for July, 1925

it

Ac

2
1S

w7

Storage “B’” Batteries Give

KI CO Long Service at Low Cost.

Alkaline type, will no% sulphate or buckle. Not
harmed by short-circuiting, overcharging, or stand-
ing idle. Panel switches afford single cell varia-
tions. Easily re-charged ‘rom any 110-volt A.C
One charge

(With
. Panels)
Irices 16 cell

without 24 cell $11.75

rectifier: 36 cell $14.00

50 cell $17.00

78 cell 100 volt $22.50

108 cell 145 voli .. $28.50
Unmounted rectifier

Mounted rectifier

Satisfaction Guaranteed

Money is refunded if user is not satisfied after
30 day trial. Write for full information on “A”
and “B” Batteries.

Kimley Electric Company, Inc.

1355 Fillmore Avenue Buffalo, N. Y.

THE NEW R T-8

R_adio Fre.quency Transformers are spe-
cially designed by the Radio Service
LABORATORIES for maximum efficiency
when used with any low current consump-
tion tubes on the market.

For Audio Freguency,.
the new RT-A2 will give
you 100% Tone Quality
and High Amplification
without distortion. For
best results on both tone
and distance, use Radio
Frequency RT-§ (for all
stages) in the black case,
retail price $6.00, and
§ Audio Frequency RT-A2
in brown case, retail price

R $6.50. For sale at all re-
liahle electrical or Radio Stores. If your
dealer cannot supply you. order direct.

Order by type number, accept no substitute,
and remember that all Radio Service Labo-
ratories’ Transformers are individually triple
tested and unconditionally guaranteed.
Send ten cents for booklet on Radio Fre-
quency with schematic diagrams—a most val-
wable and helpful publication for the wradio
amateur and expert.
RASLA SALES CORPORATION
Wholesale Distributors
Dept. A, 10 E. 43rd 8t., New York City

Tune in to

WDAP

—the powerful broadcasting station at

She | JRAKE

LaKE SHORE DrIVE anD UPPER MICHIGAN AVE.
CHICAGO

From Porto Rico to lonely ranches in Alber-
ta and Saskatchewan, from sunny San Diego
to Quebec, and even a thousand miles out in
the Atlantic and Pacific Oceans, programs
from THE DRAKE are picked up. You'll
be particularly well repaid by tuning in
Tuesday, Thursday, Saturday, and Sunday
evenings — concerts include selections by
THE DRAKE Ensemble Orchestra.
WDAP Station is but a single interesting
feature of THE DRAKE, Chicago’s finest
hotel. When in Chicago be sure to stop at
THE DRAKE. See how concerts are broad-
casted, and enjoy the world famous service
and surroundings of this wonderful hotel.
Information on request.

Under The Blackstone Management,
the world’s standard in hotel service.

GREEN SEAL
AIR-WAY RADIO Equipment appeals to the discrimi-
nating user for its genuine quality at fair prices. Write
for Free Air-Way Bulletin of Complete Sets and Stand-
ard Parts. Attractive dealer propesition.

Air-Way Electrie Applianee Corporation, Toledo. Ohio.
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not inipossible and also that there is a rapid-
Iy growing public sentiment against telegraph
work because it interferes with broadcast
reception.

My solution of the problem is this: Let
us keep the amateur relay stations about as
they are (except that sparks will have to
give way cntirely to tubes) and let us have
the amateur continue to relay, BUT. let
him stop relaying unimportant personal
messages and start RELAYING BROAD-
CAST PROGRAMS. .

In this way the radio amateur can serve
a vast number of people i outlying districts
and a still greater number of people of small
means, by receiving the broadcast programs
on 360, 400 or 1450 meters and simultane-
ously retransmitting them on 200 meters.

Here also is an outlet for his love of mak-
ing records and would, in my opinion, tax
his cleverness to the utmost to receive the
broadcast programs and retransmit them
without distortion and with maximum power.

In this way the radio amateur, who is fast
hecoming a thorn in the side of the public.
may so change that sentiment as to have
that same public praise him in the highest
terms.

IS THE RADIO AMATEUR
DOOMED?
By REX DURRANT

9th Honorabie Mention

Who will save the radio amateur? the
Editor's striking article in October Rapio
Nrws has surely made all real amateurs
think, and think mighty hard. But through
the maze of “Radiophonology,” in a rift of
the Radio Popularity wave there is calm!

The “true as steel” bug has seen that the
artist in the illustration has made one ripple
too many.

The radio amateurs are forming into com-
panies, and, as one huge battalion, are re-
treating steadily but in orderly formation
to the higher ledge of rock bottom scientific
investigation on the wave-lengths of the
future.

Gone is the 150-200 meter station—cross
off that extra naught—20 mefers! That is
where the amateur of the future will ex-
periment, investigate and work.

The geramaphone. “let's hear the Jazz
crowd” will he left. Right down there on
a length undreamt of by we old hands who
recall spark davs.

Not many moons will pass erc this great
field of scientific research is opened.

By whom?

By the radio amateur. Once more he will
give the lead to greater discoveries still.

Glance again at the illustration! What
does vour “thought form™ materialize into?
oo the huge wave has subsided—
the waters are calm—the radio amateur is
saved.

By whom?
By Himself.

TG

What Standardization
Means to the Radio
Buver

(Continued from page 13)

I w B e

I
Wi

know something about the apparatus, and
will have some idea as to what its periorm-
ance will be.  In the case of condensers, the
minimum and maximum capacity of variahle
condensers should he given. In this case
it would even be desirable to have a cali-
bration curve go with the condenser. For
fixed condensers, the power factor should
be given also. Variometers have two con-
stants of great importance to the user:
Inductance and resistance.  The minimum
and maximum inductances of the variometer
should be given together with the high fre-
quency resistance at a spectfied wave-length.
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€ A DRy CELL
TUBE FOR*9

Something new in radio. Diode! A
two element vacuum tube that is more
sensitive than a crystal. Diode does
the work of a high priced instrument
and eliminates storage and “B” bat-
teries. Its reception of word and note

\&.

['ariable high resist- is absolutely without a howl. The low
aice unif, 1-10 to § 3 5 i =
megolime. Does the cost of Diode and its economical oper
tvq;;k [ofL a fEI;olru[a,;zd ation turns radio into an inexpensive
gri CARS. weltte., :

o S luxury. Tube with socket $2.50. Ask
mica condenser of your dealer or write direct, sending
proper capacity. s

Price $2. dealer’s name.

BRANCH OFFICES:
. H. Wallis & Co., 1109 Syndieate Trust D1dg., St Louis, Mo.

S02 Lorsythe Bldg, .............., Atlantd, Ga. Munsey Bldg. ...l Washington, D. C.
703 Granite DBldg. . .. Pittsburgh, Da. 1121 Pine St ... . Seattle, Wash.
1128 Tourth Ave, Huntington, W. Va. O3 W lackson Blvd, . Chicago, TIL
709 Mission Nt n Francisco, Calif. 1103 Monadnock B3loc . Chicago, IIL

387 R, Western Los Angeles, Calif. (23 Vietory Bld ‘hiladelphia. Pa.

1011 Chestnut St., Philadelphia, 1

428 Broadway , New York

ELECTRAD &F*averica
u—YE LD ——

PERMANITE: ™e i
s Crystal

An abhsolute innovation in the radio
crystal field, Permanite Synthetic
Crystal is invariably sensitive on
EVERY PART OF ITS SURFACE.
Lasts two years. No loss of sensi-
tivity through spark reception. Sold
on money-back guarantee.

PERMANITE and SPECIAL CAT

Onetcogy (tJf thiseom%l
parts, dictionary of Radio term i ctions—
one copy is yours FREE, el WHISKER i..40c

ete Catalogue of Radio outfits,

It quotes the lowest prices, amazi i
s 5 s azingly low prices, on
everything for theexpertandthe amateur. Igverv im-

proved part, the most up-to-dat i Sole Distri 2
tsllatd’i = ”;e llnwesitz ;;;ﬁgt;;iceevse-rythmg ole Distributors
nd 1or your copy of this I j P
e pour copy of this REE Radio Catalogue. P. M. DREYFUSS CO., Inc.
MONTGOMER .
Chicaas Kans}’s (‘:/X;\RD & %(t).‘Paul 150 Chambers Street, New York City
Portland, Ore. Ft. Worth
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Gould

RadioBatteries

Gould Radio “B'’ Battery.
‘(I’atent applied for.) The
design prevents  current
leakage. 21 volts in var-
jable 2-volt steps. Non-
slopping hard rubber cfse.
$8.50 f.o.b. factory.

The sound you hear actually comes from your
“B” battery. Its modulated current is the
electrical source of the music you listen to.
Without the dependable voltage of a storage
battery for your plate circuit, sound becomes
noise—music becomes bedlam.

The Gould “B” battery is dependable, It
maintains a constant non-fluctuating voltage
throughout the greater part of its discharge.
Thousands of enthusiastic Gould “B” bat-
tery users know this to be so. The result
is not only clear, more satisfying recepticn.
but an increased range that “stays in.”

Economical too, because a storage battery can
be recharged for a few cents, and vou don’t
have to throw it awayv and buy a new one.

On sale by Radio Dealers and over
3000 Gould Service Stations.

Gould Radio ‘A"
Battery., Used by the
various Radio
Branches of the U. K.
Government. 60 A.H.
to 160 A.H. $18.00 to
833.00 f.o.b. factory.

Coa.

New York

GouLp STORAGE BATTERY
30 East 42nd S:.
Plant: Depew, N. ¥

24 HOUR SERVICE

No order too small. No Dealer too far away
We ship everywhere.
COMPLETE STOCK
Radio Standard Sets and Parts

LARGEST Complete Stock

of Standard Supplies in Middle West.
Write for 64 Page Catalog No. D10

DEALERS Greater Discounts

Better Profits

AMERICAN RADIO MFG. CO.,

107 E. 13th 8T.,, Dept. A KANSAS CITY, MO.

The AMERTRAN

American Transformer Co., Newark, N. J.

super audio frequency amplifying transformer

—Audibility amplification,. 38.6
without distortion

Price $7.

Perfect tone Maximum wolume

In a similar way when the entire industry

has been standardized, every piece of radio
equipment sold will carry with it those
specifications which tell the purchaser what
its probable performance will be.

With standardization in vogue, much less
confusion and hard feelings will result; the
purchasers will have marked on the appara-
tus its specifications, or they will ask for
cquipment with certain specifications. The
dealers will furnish only such material as
meets with the requirements of the pur-
chaser, and as a result the purchaser will in
no instance have to blame the dealer for
supplying poor equipment which does not
work. Standardization means making order
ott of chaos in a new industry such as radio.

What the standardization conference will
do, then, is to decide on exactly what speci-
fications should go with each piece of radio
equipment, such as variometers, couplers,
condensers, rheostats, leaks, receivers and
so on. Each manufacturer will be informed
as to the specifications which are to be sup-
plied with each piece of radio equipment
and it will then be up to the manufacturer
to see to it that this information is given
out. It may require that many manufac-
turers will have to install measuring outfits
in their factories to determine these con-
sants, as many manufacturers undcubtedly
do not know themselves exactly what the
constants of their products are, but in the
long run this initial expense will be well
repaid and will only be beneficial to the in-
dustry as a whole. Those manufacturers
who refuse to furnish such specifications
will be under no penalty except that which
the buying public imposes on them when
they insist on buying only standardized mer-
chandise.

i

Practical Radio Slide
Rule

(Continued from page 51)

METHOD OF OPERATION. LAYER TYPE
INDUCTANCE COIL COMPUTATIONS
WITH SPECIAL RULE
To find the inductance of a single layer
coil when dimensions (in inches) are known,
rotate the disc until the Index arrow points
to the intersection of the Length and Diame-
ter curves. Count the actual number of
turns per inch of winding. The inductance
of the coil will be found exactly opposite
the location of this value on the Turns per
inch scale. It may be necessary to inter-
polate between the curves, if the coil has
an odd length or dlametu The Diameter
curves are represcntcd by concentric semi-
circles, the length curves by oblique curves

across these semicircles.

For two-layer bank winding multiply
ductance valte so obtained by 4

For three-layer bank winding
by S.

For coils with more than three layers. the
chart will give an approximate value only,
when \dlllc is multiplied by the square of the
number of layers.

To find the dimensions of a coil for a pre-
determined inductance, find out how many
turns of the sized wire to be used tan be
wound in an inch. Set these values oppo-
site on scales. The index arrow will point
directly to the various combinations of length
and diameters that can be used.

WAVE LENGTH DETERMINATION USING
COMPUTER

Onthe reverse side of the Inductance coil
design card, scales will be found which may
he used to determine resonance wave- length
for a given inductance (in millihenries) and
capacity (in microfarads). Set the disc so
that the values for these quantities are op-
posite cach other.. The index arrow will
then point directly to the wave-length in
meters.

n-

multiply
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GUARANTEED

SupreME To ANY
or Its Tyre
S With You As A Judge

If not satisfied that
7it is Better than the
i Best, you can return
\\1thm 10 days from
purchase and receive
full amount of pur-
chase cost back.

A wonderful instru-
ment of mechanical
& perfection. Endorsed
by radio engineers,
journals and fans,
““Certified’” American Bellfrom all over the U.S.

Condenser A trial will mean a
most marvelous surprise to you in radio
satisfaction.

Don’t delay trial—send at once
You are absolutely guaranteed.

43 Plate Variable Con-
denser complete with $5 OO
*
$5.50

Dust Proof Transpar-
ent Case
State if for Panel or Desk Set.
AMERICAN BEeLL Rapio CorPORATION
316 75th Street, Brooklyn, N. Y.

Plate Variable Con-
denser complete with
Dust Proof Transpar-
ent Case

23

“MASTER”

Skeleton Type

RHEOSTATS

are designed to

meet the demand
for efficient, inexpensive rheostats. Re-
quire one hole only for panel mounting.
Adjustable for panel thickness up to 34
inch. Genuine Bakelite knob.

MASTER

No. Price
RS-107 ... ..

Resistance 6 ohms
RS-108 . .. .. .85

Remstance 3 ohms
RS-10 1.
REil'itaﬂCE 20 ohms
(Potentiometer)
PS-604 ... .. 1.75
Resistance 250 ohms
Write for Bulletin RN-105, 111ustrat1ng
and fully describing complete line.
Radio Division

UNION CONSTRUCTION CO.

Oakranp g: CALIFORNIA

Make Your Own Sets With

Killoch Quality Equipment

Variometer ......coiiiiiiiiiiinn, $2.50
Variocoupler .........ciiiniiiian.n 2.50
Socket V.T. . iiiiiiienniiiininan.. .25
Rheostat .........coiiinnn, 0oooeaas .25
Paper Condenser ...........cuvuen. .15
Variable Condenser—

R e NS aaaanna0ana00aaa0aa 0 1.65

43-Plate .. ......iiihiiiiiiia 2.00
Acme Transformer ................. 3.75
2000-chm— .

Killoch Phone
Baldwin Phone

Send For This
FREE
Catalogue

DAVID KILLOCH COMPANY

57 Murray Street New York City
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If the wave-length is known and either
the capacity or the inductance, the unknown
value may be determined by reverse pro-
cedure.

{ Want to Know

(Continued from page 54)

CONDENSERS IN SERIES

(715) Mr. C. L. Fisher, Maryville, Mo., asks:

. 1. Will two variable condensers each having
a capacity of .001 mid., when hooked in series,
equal a wvariable condenser with a capacity of
.002 mfd.?

A. 1. The two condensers would have to be
placed in parallel if it is desired to combine their
capacitics.  When connected in series, the total
capacity would be .0005 mid.

). 2. Can a variable condenser with a capacity
of 002 be purchased, and, if so. where?

. 2. A variable condenser of this size may he
obtained from the General Radio Co., Cambridge,
Mass.

BEVERAGE ANTENNA

(716) Mr. Frank L. Cudley, Durant, DMiss.,
desires: '

0. 1, Please publish data for a Beverage an-
tenna for 200- to 600-mcter reception.

A, 1. A Beverage antenna should he at least
one wave-length long. Thus, for 200-meter recep-
tion, an antenna of ahout 6607 long is required.
This should point in the direction from which
the desired signal is to he received. The far-end
of the antenna should be grounded through a non-
inductive resistance of ahout 550 ohms. For 600-
meter reception, an antenna of at least 2,000’ long
would be necessary. As this type of antenna is
very directional, it is not recommended for gencral
use.

Q. 2. TIs the super-heterodyne rcceiver superior
to other reccivers for plhione reception?

A, 2. This recciver is conceded to be the most
efficient for both code and phone.

CRYSTAL SET RANGE

(717) Mr. Chas. Besscy, Zanesville, Ohio,
wants to know:

Q. 1. Please give the average range of a
crystal sct consisting of a loose coupler, crystal,
variable condenser and loading coil.

A. 1. The range of any receiving set depends
upon the power of the transmitting stations. A
crystal set is usually conceded a recciving range
of about 30 miles, hut when recciving the high-
power broadeasting stations, sending today, a dis-
tance of 100 or 200 miles can be covered under
good conditions.

). 2. Do the plugs that screw into an electric
socket, to take the place of an antenna. give satis-
factory results?

A. 2. Although these plugs are not as efficient
as a good antenna, the results obtained are, as a
rufe, very good.

Amateurs Probe QRM
Complaint and Find
Trouble

(Continued from page 42)

on your referring the above case to this club.
investigated this matter on the 2d instant.
Their report follows:

“The committee, 2PF, 2AUZ, and 2KE
visited Robert Steffens, 2CLW, 100 War-
wick Street, Brooklyn. His transmitter con-
sisted of two five-watt UV202's, Acme in-
dustance, plate voltage 500 volt D. C. motor
cnerator, filter, two 2-mfd. W.E. condensers,
Acme choke coil, ammeter, volt-meter, etc..
no chopper or microphone. Trausmitter
mounted on wooden base. Radiation. 2.3
amps.; wave as checked by wavemeter 202
meters.  Using Hartley circuit. Nine wire
counterpoise with tuned ground. The com-
mittece could not improve upon the trans-
mitter.

“Mr. M. Cook, 82 Barhey Street, the com-
plaining BCL, was next visited. His re-
ceiver consisted of @ variocoupler, forty-three-
plate variahle condenser, WD-11 tube, socket,
cte.  All mounted upon a hard rubber pancl
with controls in front. Antenna is a two-
wirec abhout cighty feet long. WJZ and
WEAF come in QSA, but when 2CLW was
ransmitting his D. C. clicks could he heard
all over the tuner, and tuning with the con-
dewser made no difference.  2AUZ  then

[ 08 : 10

No Acid
to Ruin Rugs

Accidents will happen with a storage battery.
Equip your set with WD-11 or WD-12 Dry Bat-
tery Tubes and Ray-O-Vac“A” Dry Cells. Then
you can set up anywhere in the house without a
chance of hurting anything.

This combination gives the best possible recep-
tion, too, and costs less. When properly con-
nected, Ray-O-Vac “A” Batteries give 200 hours
Use Ray-O-Vac"B" service. They comein 1, 2, 4 and 6-cell units.
Batteries for sustained Everyone interested in radio should have the

""l‘;agei.l"'.‘gf; .Se;”icef Ray-O-Vac Radio Trouble Finder and Broadcast-
Sl RMINALon|c ing Station Directory. 1t’s free. Send for it today,

FRENCH BATTERY & CARBON COMPANY

Madison Wisconsin

Atlanta - Chicago - New York - Minneapolis - Kansas City
Dallas-Denver

AY-O-VAC

Jhe Battery that Completes Radio

RADIO“BUGS” GET INTO
BUSINESS for YOURSELF

Why not turn your hobby into money? You can easily
make $15.00 a day, or as much morc as you like, by our
wonderful plan of selling Radio direct to the millions of
people just waiting for our hetter barts or sets.

We furnish everything vou need at lowest factory prices
and tell you how to build a Drofitable business of your
OWIL.

Knott products are ub to the minute. Knott plans are
wnique and unbeatable. Radio is just heginning to come
into its own. Are You? Want to make more money?
Want to be your own boss? Write TODAY for FREN
instructions How To Scll Real Radio.

A Trium]f in Radio, Receiver Design

Newman- E. R. KNOTT MACHINE CoO.,
%’&Q’Uﬂ,@’ %fe"‘}eﬁ‘ﬂid’ig% 1-J. Ellery St., S. Boston 27, Mass.

hooked up his Recinartz, using one J tube

Insure your copy reaching you each month. Subscribe to Radio News—$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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F.0.B. Cleveland
Type 6 Charges 6 Volt
Storage BRattery from
any 110 Voit 60 Cycle
lamp socket at average

rate of 6 Amperes.

You Can Buy a
Reliable Charger

As the pioneer charger manufacturer’s.
ten years’ experience enables us to make a
charger with a reliability known to many
thousands all over the world.

The F-F Battery Charger is self-excited.
It will charge a thoroughly run-down bat-

tery. Its operation does not depend on the
amount of current left in battery to be
recharged.

This Patented Teature with others, such as
adjustable, non-fusible carbon contactors
that cannot BURN or STICK, plus its
simple and durable construction, and the
fact that the F-F is shock-proof, are obvious
advantages enjoyed by every F-F owner.

Thousands of F-F Battery Chargers were
in satisfactcry operation long before radio
became popular. Its ability to “deliver the
goods” day in and day out, proved years
ago, makes it the logical charger for you.
Its price is exceptionally low.

F-F Battery Chargers are sold by the
better dealers. 1f yours cannot supply you,
mention his name and send us remittance
with express or postal charges on 9 lbs, for
quick shipment.

Write for Bulletin No. 32

The France Mfg. Co.
10432 Berea Road
Cleveland, Ohio

o

Pioneer Manufacturers of
Patented Battery Chargers

.M B S
TWO SUPERSENSITIVE CIRCUITS

(Both Copyrighted)

My Highly Improved Reinartz brings in all Jmportant
stations on both coasts and Mesican border, loud, clear
and without distortion. We dance to music from Atlanta
reccived on one loud Daldwin unit.  Build onec of these
wonderful  sets from my blueprints and specifications,
price S0c, or with a perfect and complete double wound
spiderweb coil, $3.00 by mail. No other windings used.
1T’hoto of my set on _a glass panel with evers order.

M . D. 11 Circuit is especialiy designed for use
with the ''Pickle’ tube and brings out the full value of
that little tube as no other circuit can.  Stations 100D
miles away ecome in clearly on one tube.  This set is
wmall, comblete, portable. For the man who \\'ish_es 1he
Lighest efficiency this is the set to build. ~Drice of blue-
print and _specifications 50e, or with compiete and Dperfect
windings $3.00. Thoto of set with every order.

ither set is cheap and easy to build, easy to operate.
Ereryihing clearly shown.

S, A. Twitchell, 1927 Western Ave..

W RADIO '

Complete Stock-—Both Sets and Parts—
All Makes

ROSE RADIO SUPPLY

129 Camp Street New Orleans, La.

Minneapolis. Minn.

Send 10c for latest catalog

and the difference was noticed immediately. |
WJZ and WEAF came in much louder, |
and 121(':LW could not be heard on 360 meters
at all!

“As the BCL was using the single cir-
cuit hook-up he was unable to tune out
2CLW, or any other QRM. Mr. Cook ad-
mitted his receiver was at fault, but refused
to spend any money upon its improvement.
2PF then showed him how to change his
receiver into a double circuit tuner by
changing a few connections, but Mr. Cook
was not interested at all. He wants 2CLW
to stay off the air from 7 to 10.30 every night
or so, but would not iustall a good receiver
to tune out 2CLW. 1In fact. he blamed
2CLW for burning out his WD-11 tube,
due to his transmitting.”

The committee finds, from its investigation.
that 2CLW is innocent of the charge against
him. and strongly urges that he be exoner-
ated from all blame in this matter, as his
transmitter was within the law in every re-
spect, and recommends that Mr. Cook get
a good receiver, or remake his present one,
as it is his receiver that is at fault. Re-
spectfully submitted RM Investigation Com-
mittee. David Talley, 2PF, chairman. Joseph
Dale, ZAUZ, and F. Melville Green, 2KE.

—Abstract from the Radio Globe.

8BAV
ORA-8BAV, Spark. Leland H. Krompart,
215 William Street, Detroit, Mich. TNX for
any QSL’s.

3WU

The call 3WU has been reassigned to

Maurice W. Downes, 1160 Fifth Street.

N. E., Washington. D. C. The set will be

five watts .CW. PSE QSL card, if you
hear my sigs. All cards answered.

SAJB
The call 5ATB has been issued to Paul
Moore, 91514 N. Rob Street, Oklahoma
City, Okla. Will answer QSL’s.

8PS

The call 8PS has been assigned to Har-
old C. Heiss, 9506 Columbia Avenue, Cleve-
land, Ohio, who formerly held the call
8CYZ.

Americah Amateurs Heard
In France on a Loop
Receiver-

By J. PLOTARD

Our French Contemporary, Radio-Kewvue,
published in its March number this inlerest-
ing article, in answer to a question asked
recently, on the possibility of receiving Amer-

ican amateur Sstations with a loop.—Lditor.
EVERAL amateurs recently asked
S whether it was possible to receive
The

American amateurs with a loop.
answer is positive, as I have succeeded
hearing several stations under the following
conditions. For more than one year, I have
been experimenting on the reception of short
wave-lengths with a loop aerial, but obtained
only rather poor results until very recently.
So far, I had been able to hear only the
FEnglish amateur 2AR and Mr. Colman’s sta-
tion, 8AH, near Paris. In fact, it was im-
possible not to receive Mr. Colman since his
signals are very strong.

The loop made at first consisted of one
turn of No. 20 wire wound on a frame
about 12" by 7' and also a section of five
turns of No. 24 wire, so as to be able, with a
variable condenser of .001 mfd., to tuns up to
1100 meters. During February, I changed
this loop entirely, and replaced the winding
by one turn of insulated cable of seven
strands of No. 18 wire insulated. The re-
sults were surprising; the same day the loop
was completed 1 heard 12 American amateur
stations sending in code, and one in tele-
phony. Unfortunately this last was very
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Hook up practically any of the latest cir-
cuits with a

B-T VERNIER TUNER

Gives unequalled results on REINARTZ
all REFLEX, ULTRA - AUDION and
numerous other circuits. Switches and
taps not necessary. All positive contacts.
Detailed diagrams make wiring easy.
180—750 meters.

Guaranteed to do even more than you ex-
pect. PRICE

Ask your dealer—or write direct.

Bremer-Tully Mfg. Co.

CHICAGO

Canal & Harrison

Batteries
SAVEYOU
o0%

WRITIEH ZYRGUAR

To Insure Satisfaction

BuyWorld Radio “‘A” Batteries

In buving 2 World, the highest “‘quality’’ bat-
tery built, from the manufacturer, you gain two
profits. First, you get a battery free {rom ex-
travagant selling expense. Second, you save
the profits charged by the middleman. Thou

sands of users enjoy the dependable gualities
of our product.
Guaranteed unconditionally,

in writing, for 2
years, Wg ship Express C. O. D. subject to
your inspection, or will allow 5% for cash with
order. MAIL YOUR ORDER TO-DAY.

WORLD BATTERY COMPANY
Dept. 10
1219 S.Wabash Ave., Chicago, ill.

6 volt 60 Amps

6 volt 80 Amps...
6 volt 100 Amps...
6 volt 120 Amps..

NEGTIGUT

RADIO EQUIPMENT

VariableCondenscrs,Variometers,
Head Phones, Etc.

@SJZQ‘I‘:INECTICUT THHERE COMP:

TPANY®

NEW CARTER VERNIER CONTROL RHEOSTAT
$i1_mwle. positive, distinctive and reliabhle. Satin silver
finish; clock spring pigtail connection insures Dositive
and reliable opcration.

Code 1, B-ohm, for T.V. 200 tube ............ 1.5
Code 1-C, 20-chm, for .V, 201 tube ... ... .. s|.7g o
Code 1-I, 30-ohm, for T°.V, 199 tube ......... $1.75 ea

Write for Bulletin of Carter Products

ARTER RADIO COMPANY

v
209 8. State Street Chiecage. 111
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wealk and I had to use a scparate heterodyne,
which chopped the voice very much. The
next day, or rather the following morning,
since these experiments took place between
2 and 5 a.m, I added another turn on the
loop at about 4” from the first one. Thanks
to this added inductance, the English tele-
phone stations came in much stronger ; it was
pussible to hear them on the loud speaker.
The intensity of American broadcasting sta-
tions was ahout the same, but the amateur
signals were much louder and I received
several others in addition to those I had
already picked up. It is possible in France
to hear a great number of American sta-
tions between 11 p.m. and 5 a.m.; unfortu-
nately, on 250 meters one hears the harmon-
ics of all the arc stations in Europe and re-
ceiving under these conditions is difficult.

The American stations that come in best are
those using L.CW. or A.C. CW,, as it is
possible to follow them through the mush
of the arcs. The recciver I used during
these experiments consists of three stages of
radio frequency amplification with transform-
er coupling, a detector and two stages of
audio frequency, regencration heing obtained
by tuning the plate circuit of the detector.
The stations heard were as follows: 1MX,
very strong, audible at about 12' from the
phones and heard almost every night. 1AD,
2P0, 20DP, SAXG, 1ARL, were received
three nights in succession; 3AH was also
heard on about 275 meters. During two
hours a station signing 2AAB called 5SNT
and sent this telegram: 5MX de 2AAB “re-
port reception if you please” and some V’s
during five minutes.

It is rather easy to hear broadcasting sta-
tions sending on 360 meters, as this wave-
length is free from interference on this side.
During these tests I tried to reccive the
English broadcasting stations, although my
loop was fixed and turned in the direction
nerthwest, southeast. To my surprise,
was ahle to tune in the Cardiff station, which
came in louder than the Radiola concerts
broadcast with about the same power, only
a few miles from my residence. The modu-
lation was ahsolutely perfect. T also hear
very well the Marconi station, 2L.LO and of
course the French bhroadcasting station of
the telephone and telegraph department,
which is equipped with a 500-watt Western
Electric transmitter, such as is used in the
hest Amcrican broadcasting stations. Tt is
interesting to mention the fact that T re-
placed my tuhe detector, which was equipped
with an old erid condenser and grid leak
hy a crystal detector, and the results were
improved.

At a certain time Parisian amateurs turned
their efforts to eliminate the Eiffel Tower,
which came in very strong. Perhaps we will
soon have to endeavor nof to receive the
American stations which will cause inter-
ference, and then evervhody will curse the
imvention of the vacuum tuhe and we will
have to go hack to the crystal or the co-
herer, unless a new tubhe with a few dozen
clectrodes saves us from this terrible situ-
ation!

Club Gossip

I LT,

THE FELLOWCRAFT RADIO CLUB

The Felloweraft Radio Club was founded Jan.
17, 1923. Meetings are held every Wednesday
at 4 P. M. in the clubroom. The officers are:
President, Bernard Stott, Secretary; Bernard
Schultz, and Treasurer, Thomas Fitzgerald.
At present we are having a membership
drive and are fixing up the clubroom. The
object of the club is to promote the art of radio
ameong amateurs and broadcast enthusiasts. Code
practice. the reading of papers, and chalk-talks
have been started. Anyone between the ages of
12 and 19 may join. The club will appreciate
correspondence from other clubs and same will
be given immediate attention. Address all mail to
the Fellowcraft Radio Club, care of B. Stott, 60
Pallister Ave., Detroit, Mich.

A welcome addition
to the camper’s kit.

Reduces Interference

I e i |

Take it wih you
wherever you go.

All Kennedy Receiving
Sets are regenerative—
licensed under Armstrong
U, S. Patent No. 1,113,149

SAINT LOUIS

The Royalty
AR

Thisnewsetisthelatest triumph
of the Kennedy Engineering
staff. It hasallthebeauty,refine-
ment and perfection of detail
that distinguishes the Kennedy
line and makes it the “Royalty
of Radio.” It is simple to oper-
ate, yet highly selective, with
unusual freedom from interfer-
ence—the ideal summer set.

Light, Compact, Portable—Just the Thing
for Summer Outings and Home Use.

Here is the ideal Summer Radio Set! Just the thing to take
with you on your vacation—auto touring, boating, camp-
ing, or to your summer cottage. A handy,compact set, so
easily transported from place to place rhat you can take
it with you wherever you go—vyet so exquisitely finished
that you will be glad to have it in your home.

No Storage Battery Needed

The Kennedy “Portable” is de-
signed for use with anystandard
tube, including the dry-cell type.
When dry-cell tube is used, the
set is entirely self-contained,
space being provided in the
sturdy,bezutiful oak cabinet for
dry batteries and phones. Size
15x714 x7, weight 17 lbs. Com-
plete, with tube, dry batteries
and phones, $75.00.

See the nearest Kennedy dealer for demonstration, or write
for descriptive literature on this and other Kennedy sets.

THE COLIN B. KENNEDY COMPANY

SAN FRANCISCO

O

SAW YOUR OWN PANELS

Cut standard sheets

to any size on the > Fo

Junior Bench Saw :

A Drecision machine built for speedy and accurate work. Semi-
High speed hakelite saws cut smoothly and ranidly.  Machine
huilt entiiely of metal. Top 167x13”, Special guide accommn-
dates banels as lone as 24”. Saws 1147 stock. Lasily driven by
24 h.p. or 1/3 h.n motor. Attachments for grinding and sand-
ing.  Write for descrintive literature on the Junior Bench Saw
and other Boice-Built Bench Machines and Motars.
W, &} CE Dept. 707 Toledo, Ohio

FLEWELLING
CIRCUIT

A continuously
variable grid leak
over a wide range
of vesistance is
the me
and it in-
strument required
in this circuit.

with a range of
1 to 6 mecohms
fills the bill.

Furnished ecom-
Dlete with japan-
ned metal cover
and serews far
mounting.

Sampleby mail,
I without cover 70c.
i Liberal discounts in quantities. With cover, $1.00
1 Send stamp for catalogue No. 43-R.

J. H. BUNNELL & COMPANY

i 32 Park Place New York City

Insure your copy reaching you each month. Subscribe to Radio News—3$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Satisfaction
Guaranteed!

We will install in your
home any of the lead-
ing Radio Qutfits—

WESTINGHOUSE
PARAGON or
GREBE

and guarantee satisfac-
tion.

These outfits have been
so carefully perfected
that with loud speakers
they equal, and under
favorable conditions,
rival phonograph repro-
duction.

A Year to Pay!

You may pay for your
outfit on our deferred
payment plan—an offer
which we could not
make if we weren’t
positive that our Radio
outfits will give you
lasting pleasure.

Come inand let us dem-
onstrate what Radio
means to your home.

QA

125 W. 125th St. 831 Broadway
Near Lenox Avenue Near 13th Street
New York City
125th Street Store Open Evenings

The =
Permanent

'DETECTOR

(Patent Pending)

Pequires no adjustment, no battery, and works suvely,
eleariy atcd permanently, in any radio circuit where a
Crystal Tretector has been used. Ideal for use in connsc-
tion with REFLEX ecircuits and other type of amplifica-
tion. bsolutely guaranteed against imperfection eor
faulty omeration.

PRICE COMPLETE $2.00
At your dealer or divect from us.
We invite Manufacturers’, Jobbers’ and Dezlers”
inquiries

The Erisman Laboratories
Washinaton Heiohts Bldg. 168 St. & Mitchel =0q.
NEW YORK

THE MILWAUKEE RADIO AMATEURS’
CLUB, INC.

The Milwaukee Amateurs’ Radio Club has been
incorporated under the laws of the State of Wis-
consin as a non-stock body, and its name changed
to The Milwaukee Radio Amateurs’ Club, Inc.
The incorporators were L. S. Baird, C. N. Crapo,
and Attorney L. J. Topolinski, the society’s gen-
eral counsel through whose efforts state incorpor-
ation was brought about. In addition to including
the past purposes of the club and those of the
American Radio Relay League, Inc., the articles of
organization provide that the society may own and
operate an amateur radio station and may associate
itself with the A. R. R. L. as a Milwaukee sec-
tion or local chapter.

Meetings are continued to be held weekly at
7:45 P. M., Thursdays, in the Trustees’ Room
of the Milwaukee Public Museum. Business
Manager L. S. Baird recently received the appoint-
ment as A. R, R. L. Central Division Publicity
Manager, and in order that he may devote proper
attention to his new duties his chairmanship of the
meetings and papers committee was transferred
to H. F. Wareing, president of the society. This
committee is now arranging for a series of lec-
tures on timely radio topics. Lathrop,
9ATX., of the club’s technical committee repre-
sented Wisconsin at the Michigan State A. R. R.
L. Convention held at Flint, Mich,, and upon his
return gave the Milwaukee club members a lengthy
report.

Radio frequency amplification has been the sub-
ject of several general discussions at meetings,
and a short paper entitled “Radio Frequency
Intervalve Transformers” was presented by I
Strassman, 9AHO. Mr. Strassman, who is A. R.
R. L. City Manager, has also reported from time
to time the progress heing made in ridding the
air of unlicensed stations. These offenders have
operated much to the discomfort of both the local
radiophone listeners and the amateurs.

THE CITIZENS’ RADIO CLUB OF
ROCKFORD ILLINOIS

The Citizens® Radio Club, of Rockford, I1l., was
organized in January, 1922, at the Rockford Boys’
Club. The Club failed to accomplish anything
during the warm summer months, but it held a
Booster Meeting during the early part of last
December, at which time the members made plans
for the complete reorganization of the Club. Mem-
bership information was broadcast from Radio
\\_IAD, with the result that the Club member-
ship was tripled. The Club has accomplished
great results in the way of advising radio embryo
fans. On April 6 and 7, the organization put on
the first radio show ever held in Rockford. Four
of the local radio dealers put on exhibits and
there were also exhibits of radio antiques, such
as the spark transmitter and one of the old im-
mense loose couplers of the 1915 period. The
officers of this Club arc: Orville Wisman, Presi-
dent; Xenneth Putz, Vice-President; William
Anderson, Secretary; William Lindberg, Treas-
wer and Publicity Agent. This is their second
term of office.

IRVINGTON HIGH SCHOOL RADIC CLUB

This Club has been taking an active part in all
of the various functions held at our school since
last Christmas. Code classes are held, time sig-
nals and 'weather reports taken for the school,
and occasionally radio entertainments are given,

(Continued on page 111)

255 ATLANTIC AVENUE
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KLAUS SERVICE

for Radio Dealers is helping Il\lll(il'eds make

more sales. Merchandising wireless equip-
ment is a specialized business. KLAUS is
one of the oldest firms in the business.
Dealers can profit by our experience. Write
to us and get on our mailing list. Ask for
General Catalog and to receive the

KLAUS RADIO BULLETIN

KLAUS RADIO & ELECTRIC CO.

Authorized Distributors

Dept. 200 EUREKA, ILLINOIS

SALESMEN

Largest radio publishing organi-
zation in the world wants salesmen,
either whole or side line, to sell an
assortment of 20 books to the trade.
Liberal commission to hustlers.
Box 233, Radio News, N. Y. City.

l FILAMENT CURRENT ll
pMATIC FOR 4D

JUSTE
EVERY STANDARD TURE -}

_ELIMINATES RHEOSTATS |

pv°
-

gty o
2 FXPELS “wigi e
#rom I " A L TUBE TROUBLES
RADIALL COMPANY
54 GRAND AVE., NEW HAVEN, conn.sll-‘?mg%ﬁa\ -

R. MITCHELL & CO.

PRODUCTS

SE-AR-DE Molded
RADIOMETER

Build Your Own
Single Circuit Tuner
CATALOGUE No. 165

$13.00

Range . . . . . . 180-3100M
o e o« « +» . 300—3280M

BOSTON, MASS.
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“BUILD YOUR OWN™ WITH “RASCO” PARTS!

if not in the whole world.
is simple:

T:

sure to get our great 68-page catalog,

HE Radio Specialty Company—*“RASCOQ” for short—now in its third year,
This Company makes a specialty of very small orders.
80% of our orders are small.

The reputation of this house was built upon service.
sands upon thousands of unsolicited testimonials are in our files, to prove t
containing over 500 different parts.

Ask any of your radio acquaintances what they think of “RASCO” service, “RASCO” promptness.
hat we serve the public as it has never been served in radio merchandise before.
Catalog contains over 300 illustrations.

is unquestionably the most unigue radio parts supply house in the United States,
No order is too small to get imnmediate and prompt attention.

The reason

Thou-
Be

Order direct from this page. All goods sent prepaid in 24 hours. We pay all transportation charges.
Money refunded if goods do not satisfy

RADIO FREQUENCY
TRANSFORMERS

The best Radio Frequency
Transformer developed so
far. Designed for us by
Mr. R. E. Lacault, Asso-
ciate Editor of RADIO
\E\Vb For wavelengths of
320 to 420 meters. Air

core. Guaranteed to do
the work. This Trans-
former brings in the long
distances.

R-2800 Radio Fre-
quency  'Fransformer,

size 1%"x2%" ..... §2.00
VACUUM TUBE
SOCKET
Made entirely of compe-
sition. Gives no rise te
capacity effects, as metal
suckets do. Positive con-

R 6500. Vacuum Tube
Socket

....8.35

(% ANTENNA CONNECTOR

I.l‘l Made cntirely of alumnum.
Will not rust. The four wires

go to upper holes. Lower hole

takes lead-in._ Don’t solder

your aerial. Dimensions, 2

high, 1%” wide.

R-999. Antenna Connector $.30

MOULDED DIALS
Highest grade made. Brilliant
black <composition. Figures §
inlaid in white enamel. For &%
%" or 3/16” shaft.

R-3074, Dial, 2%" ...
R-3075, Dial, 33”.
R-3076. Dial 37"

FLUTED KNOBS
Made of best black composition,
provided with §/32” bushing.
Height 17, Diameter 1%”.
R-2055 Fluted Knob ..... $.15

‘““RASCO’’ POSTS

R-650, Post made entirely of @

best black composition-—8/32"

serew—each ..a.eoasiniann $.08

ll)% -202. Post has :uckel plated *
ottom Part, each

Dozen, each style .. l&'

650

RASCO SWITCH POINTS
l\lckel piated and polished. The following have
been found the mosgt Pobular.

202

I, %”x%"”, 6/32" thread, doz...... $.35
t?h 3515” high, %" dia., 6/32"
S Yo e 167 ilds inread, dor. .. (35
4, %" dia., ¥%"” thick; shank 6/32"

doz.
5, W dil , 3/16” thick; shank 4-36, doz.
€, 3/16” dia., 3/16” thick; shank 4-36, doz. .40
7, 3/16” dia., %% thick; shank 4-36, doz. .40
75, Switeh Stop %" long, 4-36 thread, com- n
.0

.40

Plete with nut, each
76, New style Switch Doint, to be pressed
into bakelite panels with forced fit.
Head

Wire

1s soldered to pin end. dia.,
1/16"” thick, doz.
77, same as above,

I 3/16” thick, doz.

SO0CKETTES
Substitute for Vacuum Tube Socket.
Four of these take one Vacuum Tube.
Grasp tube firmly. Best contact pos-
sible. Take less rooin. Are better.
R I550. nieckeled,

1

Sockettes,

Sockettes, nickeled,
uf 4 (to take WD-11 Tube)
Note: Set of 4 sufficient to hold 1 Tube.

AUDIO FREQUENCY TRANSFORMERS
No better Transformer on
the market. Highest cl
materials. Impregnated
coils. Silicon steel stamp-
ings used. Save 50 per
cent by assembling it
yourself.

R-1100, A.F. Trans-
ratio 4% 10

HONEYCOMB COILS
No better coils on the market.
Too well known for lengthy des-
cription.  Firm impregnation.
Range given is in meters when
varied with a .001 Variable Con- g
denser:

o. Turns Range
R-5000 25 120-
R-5004 35 175-
R-5002 50 240-
R-5003 75 390-
R-5004 100 500- 1450
R-5005 150 600- 2000
R-5006 200 900- 2500
R-5007 250 1200- 3500
R-5008 300 1500- 4500
R-5009 400 2000- 5
R-5010 500 2800- 6100 .12
R-5011 600 4000- 10000 1.30
R-5012 750 a000-1 1.45
R-5013 1000 S 000 1.70
R-5014 1250 9100 19500 .95
R-5015 1500 14500-26500 2.20
CORD TiP JACKS
Take the place of binding Pposts
- on instruments or panel. Cord
tip firmly gripped by jack. Made
of brass, highly nickel-plated
and polished. Screw to attach
lead wire. No soldering necessary.
R-1500, Cord Tip Jack, each.......... $.15

CARDBOARD TUBING

Only seamless tubing made in
United States.
soned, Heavy wall.
side Diameter.
Diameter.

Perfectly sea-
(L.D.—In-
0.D.—Outside
L.—Length).

R-6600, 3" I.D., 3%" OD x 7" L. . $.30
R-6601, 3% 1.D., 3%" OD x 7" L. .35
R-6602, 3% " 1.D. 3’/2" 0.D. I 57 1. . .25
R-6603, 3% 1.D., A L. .27
R-6604, 47 LI . .35

2%” 1.D. .15

R-6605.

MICANITE TUBING
. Especially suitable for CW work
Nothing better made. Natural

Tubing,

Tubing,

Micanite
, 67 long
Micanite
6 dia., 6" long

. 1.60
JACKS AND PLUGS =
Best material. Only pure sil-

ver contacts used, Factory that

makes Postal Telegraph jacks these.
This is your guarantee.

R-1000, Jack, 4-springs

makes

double circuit ........ .75
R-IOUI. Jack, S-SDrings .80
5-spring Jack I.g()
.......................... .65

BUS BAR WIRE

I P
This wire is square, measuring 1/16” by 1/16”.
Easy to solder as it is already tinned. Used
on all up- to date instruments. Sold in 2-foot
lengths on
R-6400 Pus Bar Wire, per 2-foot length..5.05

NON-INDUCTIVE RESISTANCE

Made of special graphite
copper-plated at the ends,

BABY DETECTOR

Base is solid black compo-
sition; mounted on same is
L=y nickel’ holder and binding
post, which holds the fluted
hard rubber knob with its
sliding rod member. 1'ai-
ent nickel detector cup and binding post. Pat-
ent cup holds crystal. R
R-1898. Baby Detector, ..$.50

“RASCO’ LUBRICATED
PANEL SWITCH
Our patent spring fork holds
the switeh handle always at
a uniform tension. At the
same time it insures best
contact possible. New wip-
ing contact covers every portion of the switch
point. Double leaf blades used.
R-1921. “‘Raseo’” Switeh ............... $.40

ﬁ@ PANEL SWITCH LEVER

Imposible for this lever not
radius 1%”. Nickel-plated and
wpuhshed Lock fork holds the

“RASCO”

with Galena ..

to make positive contact. Leg
serew (in which it rotates) se-
curely. Leose contact impossible.
R-200, Switch Lever .......ceoovaaeeonns $.30

“RASCO’’ NAME PLATES
The circular plate is_our
new Binding Post Name
Plate. Diameter, 3. These
denominations: H

SPEAKER, GRID, LOAD,
“C”BATTERY—,AERIAL,
4, INPUT, ‘“‘A”
TERY -

ol
-+, FILAMENT.
R-6000 to 6019, Binding
Post Name Plates, each

denomination ..$8.0
Dozen

Square Name Plates

Same denummatlom as above also these:SERIES
1st STEP, 2nd STEP, 3rd STEP, SKCONDARY
CONDENSER, TELEPHONE, SKCONDARY,
DETECTOR, TRANSMIT, GRID VARIO-
METER, PAKALLEL, COUPLING, PRI-
MARY, LOADING COIL, RECEIVE, AN-
TENNA, PLATE VARIOMTER, ~‘BLANK",
AUDION, ON, OFF.

R-834 to 866, Sauare Name Plates, each..§. %

DOZEN . wvovuiverrastueanssetosisenss 5
R 839 “INCREASE CURRE (Right)
R-840 “INCREASE CURRENT" (Left)
Each .......... aeiieeaeteseateiiaa .
VERNIER
Cleverest vernier made.

| Can be used with any dial.
Soft rubber ring engages

dial. Does away with
= vernier condenser. We
guarantee results. All metal parts moulded
in best black tombosition. Nothing to come
apart. Biggest hit of the season.
R-1450, Vernier ....ee.eeceeeeraescoanss $.30
“RASCO’’
CONDENSERS

R-5050, Phone Condensers, each.
R-5056, Grid Condensers, each.
R- 5059 Grid Leak Condensers, each

I COPPER FOIL
Thinnest copper foil made,
thick. Comes 4”7 wide.
R-5025, Copver Foil, per ft. $.10
10-ft. length .80

RADIO CEMENT

Weather resisting. Used partict-
larly for cementing covered wires.
Coils covered with this cement re-
qQuire no form. Wires hold together g
solely with this cement.

R-1750, Cement, 2-oz. bottle $.50
TELEPHONE

001"

e ~ Ry
) VACUllJu!thbU‘BE FUSES R-5300 Resistance 12,000 ohwms. ... ....- $.65 t 'J- f:l;vzhlelsetxléﬁ;:n:,i:f:
Ol:‘Stl;l'e yo ubes against blow | R.5301. Resistance 70, 000 ohms.......... .65 posltlon she}{l and cap. \;) Doées in shell “h'lt-
. N y soever. Takes standard 23" diaphragm.
2_5232; Huse, iv;‘";pme;i;'e':“': """"" 15 | oovmmmm——— BRASS eRODS uiy | B-2700, Shell-and-Cap. complete .. s.ss
R-2577, Fuse, 2 ampere S | s R58032,  Brass Rod, R-2701, Shell 001y ....ooovoiieicniennns
e S0 thread. | Der
UNIVERSAL BEARING o /= | -=—sieoeessmms length ooo.o..o.oll 6 MICA DIAPHRAGMS
THE bearing tohold variometer C=22 R-6032, Brass Rod 6/"2” thread, Dper Made of svecial India mlca in N(]) \
and variocoupler rotors. 'Total TeNEth . ovivaverermemenares i sizes, 2%" diameter and 1-13/16" \ &z
length of bearing 2%”. Outside shaft. 137, | R-1425, Brass Rod plain %" round, Der diameter.  Excellent for experimentation m
Lengm of thread 1”. Length of threaded sleeve, | lengSth ... oiioisiin e e v telephone work.
R-36I6 Brass Reod, plain 3/16” round, R-2550, Diaphragm, 2% ............... $.20
F' 1375, BERFINE . vovnereereannnenarnnnn $.25 1 per length ... o i R-2551. Diaphragm, 1-13/16” ........... .15
This business was originated with the sole idea in mind to cater to the radio amateur who has small orders. ALL |

OF OUR ORDERS ARE SMALL. THAT IS WHY YOU
BY US. A trial order will make vou a life customer.
“WE CAN ONLY DISAPPOINT YOU ONCE.”

98 Park Place, New YorkCity

Oldest and Original Exclusive

include delivery to your door.
—

Order from the above illustrations.
Try us with a 50c. order and make us prove what we say.

R SMALL ORDER CAN NEVER BE SIDE-TRACKED

24-hour service guaranteed. |
Prices

Radio Parts House in

Factories; Brooklyn, N. Y. — Elkridge, Md.

LR S R gl TR

DEALERS

£ Get Our Special
Proposition

U. S.

LA TR,

S I L

RHEDSTAT WINDINGS

These windings, with the switch
arm shown below, constitute a
complete rheostat for the experi-
menter.  Resistance wound on
flexible black fibre. Carries 1%
ambperes, resistance 6 chms.
R-4300, Rheostat Resistance
each .......ovviviinineread
R-4301, Potentiometer
sistance, each (200 ohms) .. .35
BLADE WITH COLLAR
Irits above,
R-1675, each

MAGNET WIRE
We list only best qualities.
“DCC’” means Double Cotton
Covered. *'GS™ meuns Green
Silk. “'E’’ stands for Enameled.
The fullu\\mf' come on 8-ounce
spools:

R-2506. DCC
The following
R-2507, GS

R-2508,
R-2509.
R-2510,
-2511,

13° GS No
followmg

-0
IR RO RO R NI R D N
gaGiGIGaG o

ZWNWN?WHWNW
| bl i pedd

LITZ WIRE
equals No.

>

25 B&S, per
.02

.01
.03
.04
12

foot 5
Discounts of 10 per cent in 100-foot lots.

The *“Rasco” Catalog

CONTAINS 75 VACUUM TUBE HOOK-
UPS, 300 ILLUSTRATIONS
500 ARTICLES, 68 PAGES

All Armstrong
Circuits:  These
important circuits
are explained
clearly, all vajues
having heen given
leaving out noth-
ing that could
puzzle you.

Just t0 name a
few of the Vac-
uum  Tube ci
cuits:  The V.T.
as a detector and
one- step amplifi-|
er ; Armstrong
circuits; one-stepi
radio equencs|
amplifier and de-|
tector; three stage]
audio - freduency,
amplifier;  shortl

ave regenerative fg
circuits; 4-stage %
radio  frequency
amplifiers; radio
and  audio  {re-
quency amplifier;
inductively coupl”

Armstrong superautodyne ;radio
com-
detector one stage amplmel.

ed amplilier; 3
frequency amblifier and crystal detector:
bination V.T.
two smf’e radio frequency ambplifier and de-

tector w
regener

h feedbuack coupling (regenerative) ;

ive receiver, using single spider

web coil; Armstrong super-rvegenerative cir

cuit; mo stage radio frequency dmplmer
coupled to a two-circuit tuner, using two-
slide tuner regenerative receiver; two stage
audio-frequency amplifier, using crystal or
V.T.; one stage radio freauency detector,
two stages audio-frequency with feed-back
coupling to first tube; Power amplifier with
loud speaker: regenerative receiver and
one stage amblifier for DX work: one stage
radio frequency detector with feed-back
coupling; three stages radio frequency, two
stages audio- frequency louh recebtion; erys-
tal detector with rectification: one tube su-
per-regenerative receiver; short wave regen-
erative receiver with two variocouplers, ca-
pacity-coupled tuner; trap circuit to elim-
inate interference; selective circuit to elima
inate interference The catalog contains
300 ilustrations. On account of its great
cost, it cannot be distributed free of charge.
Mailed only upon receipt of

15 Cents in Stamps or Coin.
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YouCanBuildYourOwnRadio Apparatus

As Easily as a Woman Makes a Dress!
ASK FOR

"CONSOLIDATED PATTERNS

Your Choice of Six
Packets of Patterns

50c. Each

How to make a Short Wave Regenerative Set.
How to make Detectommphﬁer Units.
How to make a Radio Phone Crystal Set.
20 Ra.diophoFDiagrams znd Hook-ups.

T

i
I

14 Radio Formulae and_Diagrams.
All About Aerials.
Each Packet Contains

Required,

Template

IHlustrated Directions, List of Parts
Detailed Wiring
gram and Full Size Panel Drilling

Dia-

For sale everywhere in the United States and
eleven foreign countries

GO TO YOUR NEAREST DEALER OR JOBBER

There’s not space enough to list them all.

But here are a few firms who carry our line

(More names of our dealers in your town furnished on request)

Alamo Sales Corp., Indianapolis, Ind.
Albany Radio Corn,, \lban y, N. Y,
Aliled Radio Co,, N. Y.
Harry Alter & Co., Llucnzo, Il
Julius Andrae & Co., Milwaukee, Wis,
Jacob Andressen Co.. Minneapohs, Minn.
‘American News Co., N. Y, C.
Atlantie Radio Lo. Boston,
Bamberger & Co., Newark, N. J.
Bannister & Pollard Co., Newark, N, J.
Barawick Co., Chicago, 11
Jos. A, Becker, Baltinere, Md,
Beckley-Relston (e, Chicago, 11,
J. Belmuth, N, Y. C.
The Benwood Co., St. Louls, Mo,
Brooklyn Radio Servlce Co., Brookls'n, N. Y,
J. H. Bunnell & N Y. C.
Butler Bros., \' 1
Capital Elee. Co., Atlnntn Ga.
Capital Radio Supply Co., Indlnmpnlls Ind.
Carnahan & Daizell, Inc., N,
Geo. H. Chase, Newport, R. I
Chicago Radio Apparatus Co., Chicago. Il
Clapp-Eastham Co., Camb ridge Mass.
L. M. Cleveland Co., Portland., Me,
Continental Radio & Elec. Sup. Co., N. Y, C.
Cutter & \Wood Supply Co., Boston, Mass,
Detroit Elec. Co., Detroit. Mich.
Delaney-Felch & Co., Pa\\tucket R. 1.
Dewey Sporting Goods Co., Milwaukee, Wis.
Doubleday-Hill_ Co., Pmsburgh. Pa
T. Faton Co., Ltd., Winnepeg, Can,
Llec. Applinnce (‘n, Chieago, Il
The Elec. Shop, New Brunswick, N. T.
Flec. Supply & Eauipment Co., Martford, Conn.
Elllott Elec. Co., Cleveland, Ohio.
Falrbanks Elec. Co., Stamford, Conn.
Federal Elec. Supply Co., Detroit, Mich,
Federal Radio & Flec Co., Paterson, N. J.
Fenno & Co., N. Y.
Fergus Elee. Co., 7.nnesvme. Ohjo.
Findley Elec. Supbly Co., .\linnemolls. Minn.
Fleron & Sons. Trenton, N. J.
Frank Radio Co.. N. Y, C,
Fremont Radio Co., N. Y. C.
Fuetterer Battery Secrvice, St. Louls, Mo.
RKeth Fuller Co.. Boston, Mass
Gain-a-day Elec. Co., Pittehurﬂh Pa,
Galveston_Wireless Supply Co., Galveston, Texns.
Gardner Hardware Co., Gardner, Mass.

Mass.

Gee Elec. Co., Wheeling, W.Va,
Gimbel Bro: Philadelphia, Pa.
Goldsmith & Sons (‘o., Pittsburgh, Pa.
Great Bend Radio Ltee. Co., Great Bend, Kar.
Harry C. Grove, Inc., Washington, D, C.
Wm, Gurd & (o, Londen, Ont., Can.
Hall Electric Co., Columbus, Ohio.
Hatfleld Elec. Co., Indianapolis, Ind.
Havens Elee. Co.,” Albany, N. Y.
Hess DBros., Allentown, Pa.
Hicksen Electric Co.. Rochester, N. Y.
Holt Electric Co., Jacksonville, Fla.
Lud\\ig Hommel & Co., Pittsburgh, Pa.
luey & Philip Hdwe, Co.. Dallas, Texns.
Hughes Elee. Corp., Syrncuse, N.
1gnition Service Supply Co., Albuny, N. Y.
Inland Electric Co., Chicago, Ill.
International Radfo Corp., Beston, Mass.
Interstate Elec. Co., mrmlm:lmm. Ala.
Interstate Elec. Co., New Orleans, La.
Intel state Elee, Co., Shireveport, La,
Jarvis, Ottowa, Ont.,, Can.

.Lunes H. Jones, Boston, Mass.
J. 1. Kelleher Elec. Shop, N. Y. C.
David Kliloch & Co., N. Y. C.
Klaus Radio Co., Eureka, Tl
}\uehler TRadio Co., Toledo, Ohio.

D & F Kusel Co., Watertown, \\'ls
Lehigh Radio Co., Bethlehem, Pa.
Lewis Elec. Supply Co,, Boston, Mass.
Liberty xncandescent Sup. Co., Pittsburgh, Pa,
Liberty Radio Co.. N. Y. C.
Linze Elec. Sup, Co., St. Louis, Mo.
R. H. Macy & Co,.. N.
Manhattan Elec. Sup. Co., N. Y, C.
arshall-Field & Co.. Chicago, Tl
cArthur Elee. Co., Chicago, Il
cCarty Bros. & Ford, Ruffalo, N. Y,
A. €. McClurg & Co,, Chicago, IiN
Messersmith & Sons, Niagara Falls, N. Y.
Leo. J. Meyherg Co., San Franciseo, Calif.
Leo 1. Mevherg, Tos Angeles, Calif.
Midwest Radio Co., Cincinnati, Ohio.
Millen & Son, Ltd., Montreal, Can.
Milnor Electric Co., Cincinnati, Ohio,
Misszoula Flec Supply Co.. Missoula, Montana.
Modell’s, Y, C.
Montana' Flectrlc Co., Buue. Mont.
Montzomery Ward & C. Chicaro, 1.
W. A, Mullins Elec. Co . Tacoma, Wash.

W. G, Nagel Elec. Co., Toledo, Ohfo.

Nagell Hdwe, Co., Minneapolis, Minn.

Nationai_Radio Inst., Washington, D. C.

Newark Electric Co., Chicago, Iil

Newman-stern Co., Cleveland Ohio.

E. 1. Noll, Philadelphia, ’a. 5

Northern Kadlo & Elec. Co., Seattle, Wash,

North-West Elee. Equip. Co., St. Paul, Minn.

Northwest Radio Service Ceo., Seattle, \Vash.

Orverland Radio & Equip. N. Y. C.

Henry Paulson & Co., C hicago.

Peerless Elec. Co., .\Ilnneannus. Minn.

Peerless Light Co., N. Y.

Precision Equip. Co., Clncinnati. Ohlo

Premier Radio Mfg. Co.. St. Pau

Philadelphia Wireless Sales Corp., I‘hlhdelnhla, Pa.

Pioneer Electric Co.. St. Paul, Minn

Pittsburgh Radlo & Appliance Co., I’lusburgh Pa.

F. D. Pitts Co., Boston, Mass.

Radio Specialty Co., N.

Reinhard Bros. Co., Inc., Mlnneapolls. Minn,

Reynolds Radio Co., Denver. Colo,

H. C. Roberts Elec. Supply Co., Phlladelnhla. Pa.

Rochester Elee. Sup. Co., Rochester. N. Y

Rose Radio Supply (o New Orleans. La.

R. 1. Elec. Equlp. Providence, R, I.

Salem Power & Lig ht 'Sup. Co., Salem. Mass.

Sayre-Level Radio Co., Philadelphla, Pa.

Schimmel Electric S\mply Co., Philmlelplun. Pa.

Rudolph Schmidt & Co., hester, N. Y.

Sears-Roebuck & Co., Chicago, Iil.

Stanley & Patterson, Y. C.

Southern Calif. Kiee. Los Angeles, Calif.

Smith Novotoy Elee, Co Chnrlotte N! C.

Sterling Elec. Co., Minneapolls, Minn.

Stubbs Electric Co., Portland, Ore.

Suteliffe Co., Louis\'llle Ky.

ﬁnmh\\est Radio Supply Co., Dallas, Texas.
Radio Co., of Penn,, Pittsburih, Pa.

Unlon Elec, Supply (‘o Providence, R. I.

Viking Radio Co. C.

Warner Liros., Oakland Calif.

Western Radio El Co., Los Angeles, Calif.

Western Radio Co., Kansas City, Mo,

Wheeler-Green Elec. Subply Co., Kochester, N. Y.

Whitall Elee, Co., Springfleld, Mass,

Williamsen Elec. Co., Seattle, Wash.

Wiimington Elec. Spec. (0., Wilmington, Dal.

The Winchester Store, ¥, C.

“olle Eleetric Co., Omaha, Nebr.

Jos. M. Zamolski, Baltlmore. Md,

Consolidated Radio Call Book Co., Inr.

233 FULTON STREET, NEW YORK CITY

NOTICE TO DEALERS—YOUR name can be listed in the next issue—ASK US HOW!
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A column is conducted in the local paper and
numerous technical articles published therein, The
Club is contemplating a radio dance, to be held
suon.  lu a coming Science show, some interest-
g exhibits are to be put out for inspection. The
officers of the Club are: Idward Shultz, DPresi-
dent; Elmer lee, Sceretary and Treasurer; and
Mr. Chamberlain, Faculty Adviser. The Club
also has a number of committees, such as the
Electrical, Paper, Library, Entertainment, Mem-
bership, Lmblem and Constitution Committee.

THE SOUTH HIGH RADIO CLUB

The South High Radio Club, at South 1ligh
School, Cleveland, O., has started a new mem-
bership drive, under the direction of G. . Mathers-
baugh, Professor of I’hysics. The Club has 75
members and an Exccutive Committee, consisting
of Alred Kies, Joseph Pimowar and James Kas-
gubski, Publicity Manager. Our equipment con-
sists of a Grebe CR-5, with a two-stage amplifier.
Storage ‘B batteries are used, and an “A” stor-
age battery, of the lidison type. Meetings are
held every Wednesday, at 9:00 A. M. and
3:00 P. M.

THE STANFORD HIGH SCHOOL RADIO
CLUB

The Stanford High School Radio Club was
organized April 17, 1923, for the purpose of in-
creasing interest in radio among the students.

The following officers were elected:  President,
Am. W, Sutliff;  Vice-President, Miss  Loutse
Cerrone; Secretary, Clarence Ough; and Treas-
urer, . Myers.

The following three committecs will soon he
appointed:  Social, Program, and Finance com-
mittecs.

The club s honored by having in its member-
ship several young ladies, one of whom is vice-
president.

Oune of the members of the club is the owner
of the famous 6 BGM station.

complete sct of C.W. transmitting and re-
ceiving apparatus will be installed in the Science
room of the school.

Anyone who wishes to correspond  with us
should address the Sceretary at 4141 Fourth Ave-
e, Sacramento, California.

THE CAPITAL DISTRICT RADIO CLUB

The Capital District Radio Clul, located at
Waterford, N. Y., was formed for the object of
giving the novices in and around Waterford the
advice and experience of the older and more ex-
perienced radio fans. The ollicers of the Club are:
Mr. Galvin, President; Mr. Conor, Ist Vice-
President; Mr. Mead, 2nd Vice-President; Mr.
Ridings, Secretary; Mr. Courtney, Treasurer; and
Mr. Islmendorf, Publicity Agent. The Club has
very fine rooms, and space has been made for an
cxperimental table and a number of sets, so that
any members of the Club can try out new cir-
cutts, or experiment with home-made sets, when-
cver they so desire.  The aerial used for these
purposes is 270 at its highest point.  Since the
organization of this Club, regular code classes
have been carried on. The instructor, Mr. King,
one of the Club members, gives his services with-
out charge. and thus the Club offers a fine oppor-
tunity to its members to learn the code without
expense.  The (lub intends to have a number
of its members efficient in the way of sending and
receiving by code, so that, when joining the
American Radio Relay ILeague, there will be nqg
dizticulty in efictently handling any traffic passing
through Waterford. The Club also gives lessons
in the history of radio. This course is not de-
tailed, but just enough instruction is given so that
a person can learn what he is doing wheun he
turns a knob, or adds another part to his set.
It has been our object to make this a mutuai
benefit club, and to this end we should like to
hear from all who may he interested concerning
ity aims and definite object.  Address all com-
munications to Mr. Elmendorf, Waterford, N. Y.

GERMAN RADIO CLUB

We are informed that a German radio club
was organized reeently by a great number of
Berlin technicians and amateurs. The radio sum
mens by which the German Post Office and Duke
Arco recently, by public presentation, attracted
the attention of cach and every one has accord-
ingly reached its goul. Besides more than two
hundred who were personually present, 300 in-
terested people in the one province have given
their approval.  As results of the convocation, the
following summary may be given:

‘The Deutscher Radioctub shall guard particular-
Iy the interests of the German radio amateurs and
build them up as far as the relations of the gen-
cral radio interests towards the authorvities permit.
Based on the lectures of Dr. Nesper and Dy,
l.oewe, the wish has been expressed by ihe circle
of manufacturers, selling companies, and amateurs.,
to call into being at an early period o second
Radjospark as<ociation with one or more sending
stations, atnl it has been determined to obtain
thisx concession from the Post Oftice and in thi-
way to be able to conserve and carry out the un-
achieved desires of traveling men, bankers, news-
papers, industrial concerns, agricultural associa-
tions, Chambers of Commerce, as well as the in-
terests of amateurs.

In almost all cultivated countries there are now
numberless private associations and clubs owning
private sending stations for general news and con-
certs, Foreign technicians believe that Germany
can now undertake the necessary steps and can
establish and carry out in this direction the re-

111

7::00 thousand, three thousand,
four thousand miles and more
away—stations in every direction
contribute to the daily pleasure
of Mu-Ran owners. The extra-
ordinary sensitivity of these re-
ceivers, using only a two-foot,
indoor loop aerial, provides con-
tinually new thrills and su rprises,
Remarkable clarity. Selects with
astonishing distinctness. Fasiest
imaginable to operate. Nominal
guarantee of 1000 miles reception.

Hrite for literature

I.I_-_II. i -u];;ul." |_| =

Mu-Rap LaBorAToRIES INC,

801 F1rTH AVE. ASBURY PARK, NEW JERSEY

Rainbow Multi-Plug & Cable
; ~—Llut this type on your new set it

v is small and may be mounted
anywhere with cord and  plug

SL00 Tyve PAL

—I'ut this type on seven binding
posts of your present set.  With R D l O
cord and plug ) Type BT

- —Dut your Batteries an shelf in
busement and yun this 8 ft. cable :
through floor to set. 54 und 2. of Standard Quallty Parts
Dattery wires in cable. Antenuu -~
and ground are separate leads from AT REDUCED PRICES
cap,  CGuaranteed not to impair ef -
fielency or <et, For sale by al

4 Jobbers and Dealers, Our Guarantee Protects You
. Manufactured by
‘VQ’ Howard B Jones ||| GREAT LAKES RaDIO CO.

Fully covered by 608 S. Canal St. 136 W. LAKE STREET, CHICAGO, ILL.

patents applied for CHICAGO, ILL,
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THE EXCERIMENTER'S LIBRA

‘.mermo skcok (3

ARIBUATE LOVTON KCIEmCE = el ad

THE E. (. Ca.
A3} FULTON BT, HEW oAH €ITY

These Dealers Carry Our Books:

New Brunswick, N. J., The Electric Shop.
New Orleans, La., Nola Radio Co.

La., Rose Radic Sup. Ce.
New York Cllv ded\\av Radio Corp.
New York City,
New York City,

Albany, N. Y., Albany Radio Carp.
Albany, N. Y., Schroeder Llec. Co.
Albany, N. Y., Lonsbergs Bk & Mus. House
Anunomx, Pa., I’ & W, Grand Stuies.
Astoria, L. L., A:tmm Radio Shop.
Atchison, Kansas., Low & Liytne Co.
;\L[lebm'u, MM , Sweet Aceessory Shop.
Atlantie City, N.J., Paramount Radio Sup.
Auburn, Me., G, L. ifoss.

B(lltlmme, Md Wilbur EKleetric Co.
Baltimore, Md., Bachurach Rasin Co.
Baltimore, Md., F. & W, Grand Stores.
Laltimore, Md., W. W, Hentzschel.
Datavie, N. Y., H. F. Smith

Billings, Mont., Torgerson Bros.
Blueﬁeld W, \’a Burgess KElee. Co.
Boston, Mass., Williams Bovk Stores.
Beston, Mass,, J. B. Hunter & Co.
Boston, Mass., James 1. Jones.

Brooklyn, N. Y., Olsen.

Bklyn, N. Bklyn. Klee.Lamp & Nov. Co.
Brooklyn, N. X., & W, Grand Stores.
Brooklyn, N. Y., (;lobe Radio & Bat. shop.
Lrooklyn, N. Y Haag & Vince Co.
rooklyn, N. Y,, S. S, NKresge.

Drooklyn, N. Y., G. NKleinteich.

Brooklyn, N. Y., C. G. Rosewall.
BLrookiyn, N. Y., J. Stréilt.

Lrooklyn, N, Y., Denmarks.

Buftalo, X, Y. Robertson Cataract Elec. Co.
Burlington, N. J., Bur. Llee. & Nov. Co.
Camden, N. J., Neisner Bros.

Canton, 111, IFrank White & Do,
Centerville, Towa, H, 1. Luther.
Champaign, 1, H. Swannell & Son.
Churleston,” W. 'Va., John R. Koch,
Charleston, 8. C., So. Carolina Radio Shop

Chester, Pu., Neisner Iiros.

Chicago, IlL, Izenstark Radio Co.
Chicago, 1H., Follett Book Co.
Chicago, JIl., MeArthur ldlectrie Co.

Chicavo, I, P. 0. News Co.

Cineinnati, Onio, JMurray Spring Co.
Cineinnati, Ohio, Reuter lilee. Co.
Cleveland, Ohio, Radio Ilectric Shop,
Cleveland, Ohio, Radio Eng. & Sales Co.
Cleveland, Ohio, Oliver C. Sehvoeder,
Coraopolis, P C. O'Donovan.
Cumberland, 3Md., J. A. Fulton & Co.
Dallas, Tex., Imdm Lquin. Co.

l)'uton, ohio, Wilkie News Co.

Denton, Texas,” livers Hardware Co.
Denver, Colo., Lilectrical Auto. Anp. Co.
Denver, Colo., Pratt Book Store,

Denver, Calo., Revynolds Radio Co.

Des Moines, onm H. W. King.
Des Moines, Ia., Iowa Radio Ce.
Detroit, Mich., MeCaulay Lros.
Detroit, Mich., Detroit Ilee. Co,
Duluth, Minn., Ielley Duluth Co
Easton, Pa., I, & W, Grand Stores.
Tergus Iralls, Minn,, Grande & Scther.
Flushing, L. 1., The Electric Shop.

Trort Worth, Texas, H. C. Meachamn Co.
Galveston, Tey., Galveston Wirceless Sup. Co.
Glougester, N, 1., Lenny’s Variety Stove.
Granite City, 111, Rosenberz Dept. Store.
Greensburg, Pc\., H. Hamilton.

Hamilton, Ohio, Radio Co.

Hartford, Conn., F. & W. Grand Stoves.
Mavana, Cuba, Diamond News Co.
Jlavana, Cuba, Liberia De Jose Albele.
Helena Jont., Van Blaricom Co.

Hobeken, N. 7., International Book Store.
Holyoke, Mass., Haskell Tlee. Co
Henolulu, Hawaii, The Electric Shep.
Independence, Mo., Melodian Co. of Amer.
Jucksenville, Fla., Southern lilectrie Co.
Jersey City, N. J., F. & W. Grand Stores.
'lulm&on City, '1‘evm., ishop Xlee. Co.

Kan. City, Mo., son Radio&Ser. Sta.
Kan. City, Mo, rs Supply Co.
Los Angeles, Cal., Radio Concert & Vquit
Los Angeles, Cal.,, Natick Book Siorve.
Tox Angeles, Calif., Prode Elee. Co.
Louisville, Ky., Sutelifte Co.
Lowell, dass,, G. A. Hill Co
Memphis, Tenn., Street Electric Co.
Milwaukee, Wisc., Dewey Sport Goods Ca.
Milwaukee, Wise., Badger Radio Co
AMinneapolis, Aflinn., Peerless Elee. Co.
Minneanolis, Minn , Sterline Tlee. Co.
Missoula, Mont., Alissoula Elec. Sup. Co.

Nashville, ''enn, " Zibart Dros.
\‘9\\m i 8. Kresge Co
, F. & W. Grand Stores.,
3 Bannister & Pollmrd.

T1., Essex Mfa. Co.

Ne\\'nl\ N. T.. W. T. Grant Co.
Newatk, N. J., United Elec. Sup. Ca.
New Bx'unswiel:, N. J.. Schneider Bros.

D-TAL

HOW TO BUILD THEM

By H. WINFIELD SECOR

Associate Editor of Science & Invention

This book describes how to build two distinct and different types of radio loud-talkers, which

New York,
New York
New York
New York
New York
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New York
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Phoeni

Plainfield,

Portland,
TPortland,

TRachester,

St Luum
St. Paul,
St. Paul,

Troy, N.

Ttica, N.

Wash., D.

New Orleans,

DelLd Elec. Co.

New York Clm, Fordham Radio & Spee.Co.
. F. & W. Grand  Stores.
Llu, Herbert & Huesgen.

J. L. Lewis & Co,

City, Live Wire Llec, Co.
City, Marks Elee. & Radio Co.
City, Modells—5 Stores.

City, Phillips Sport Shop.
City, Wehman Bros.

New York City, A.
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City,
New York City, J,
New York City,
New 3011\ CllV.

Aeme Radio Co.

Am, filec. Teeh. App.Co.
Atlas Liectric Supply Co.
Atlas Radio Co.
Bergmuier Bros.

Franklin Radio Shop.

Gabler. 64 pages, 25 illustrations, bound in beautiful
e SVs x 7/ ., Price pre-

Globe Radio Shop.
Greenhuts.
HLygrade Elee. Co.
International Radio Store. paid

Felleher, o DT A
Marlen Hardware Co,
Met. Type & Radio Co.
, Nassau Radio Co.

New York Cln,
New York Uty
Norristown,
Ottawa, Ont.,
Paterson, N.
Paterson, N. J., 8. 8. Kresge.

Phlia. Pa., Ross Frankiord Musie Co.
Phila. Pa.,

Can., Plotographic Stores.
I. & W. Grand Stores. s

Phila. Pa.,
Thila., Pa., Neisner Bros.

Thila. Pa., New York Radio Co.

Post Cigar Store.

Phila. 1a. , \chlmmel EKlee. Co.

\iclson Radio Supply Ce.

Phila. Pa,,

Pltt@bm"h P

I , F. & W. Grand Stores.
Plattsburgh, 3
, ‘Chisholm_Drothers.
Hynson Llec.
Pottstown, Pn.
Providence, R. 1.,
I’rovidence, R.
Reading, Pa.,
Rochester, N.
Rochester, N. Y.,
. Y., Neisner Bros.

. Beardsley Spec. Co.

, Vaile b

, T. M, Casey’s Ilec. Shop
Cal., Conrad Richter.
Empire Elec. Co.

St. Joseph, Mo, Mannschrecks DBook Store.
Iirnest Elec. Co.

Foster Book & Cigar Ca.
Linze Tlec. Sup. Co.
Security Auto Supply Co.
, Stewm'rs.

, B. & H. Supply Co.
F. & W. Grand Stores.
Y., R. Schmidt & Co.

Rock lIsland,
Roek Island,
Salisbury, N.
San _Francisco
8t Joseph, Mo.,

St. Louis, M
St. Louis, D
St Louis,
St. L()lll&

N. Y., Finch & Hahn.
Archvay Book Store,
Williamson Elee. Co
Shanghai, China, E. Bvans & Son, Ltd.
, Stillwater Elee. Shop.

Q(‘)wnechﬂ\
Seattle, Wash. .
Seattle, Wash,,

Stilhvater,
Svdney, Australia,
Terre Haute, Ind .,
Trenton, N. TJ.,
Trenton, l}*
Tvler, Tev.xs R
TUnion HlTl

Tniontown,

Tadio Chain Stores,
M. M. Fleron & Son, Inc.
. & W. Grand Stores.
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Frederick Piano Co.
3T, Dent Co.

Ttica, N. Y., Utiea Elec: App. Co.
Watmmwn N.
Waceo, Texas. Jackson’s Radio Eng. Lab

, Continental Elec. & Sup. Ca.
V. Tioboken. N. T., The Heraco Exchange.
West New York
Wheeling, W,

Wilmington,
Worcester, Mass., Neisner Bro.s

Y., . & W. Grand Stores.

Yonkers, N,
York, Nebr., Bullocks.

can be built with either electro-magnetic field to be excited from storage battery, as well as per-
manent magnet field requiring no separate battery excitation.
improvised loud-talkers and gives clear and complete instructions on how to build suitable horns
for use with radio receivers of the Baldwin and other

The third chapter deals with

Several elaborate hook-ups

are given of the author’s own radio receiving set, com-

M. Dreyfus Co., Ine

& A, Liec. Co.

Radio Stoves. i

Sq. Auto Sup. Co. gner.
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i ol & Co. :
| Toberts Bros. Tlee. Co. ilmatcur.

. \W. Snell Co. anguage that
Iiisenberg & Schaeffer. stand. The opening chapter gives a

. Grant, complete description of the themv ot
radio and tells what it's all about,
teaching the principles of wireless so
that the censtructor knows what he

is doin;
. & W. Grand Stores. &h

H. L Atwater.

F. & W. Grand Stores

L. C. 8ykes & Co.

St. Paul Book & Sta. Co.
Crist Book Shop.

N. 8. W. Bookstall,
National Auto Supply

_Bryan.
W. Friedman.

F. A, Empsall & Co.

West. N. Y. Heraco.
ee FElectric Ca.
‘Neisner Bros.

Dealers:
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two-color cover, sis

A non-technical book for the be-
wes complete construction-
al data on the building of a com-
plete Crystal Detector
Coupler and 2 Singie
Audion Tube Set with Amphfymo
It furnishes all dimensions
and working dldwmgs of every part

48 Pages, 26 lllustrations
Bound in Beautiful Tzwo-
Color Cover. Size, 5V5x7V4

Potistown Radio Sup, Co in. Prepaid

32 Pages, 15 Tllustrations
Bound 1n Beautiful Tiwo-
Color Cover. Size, 5%4x7 V4
in, Prepaid....... .....

prising one stage of radio-frequency, detector and three
stages of audio-frequency amplification, together with all
the connections for the loud-talker.

Complete data is given for all the parts of the loud-
talkers, mcluding the field magnet windings, as well as the
diaphragm or moving coil windings, and also the step-
down transformer to be connected between the vacuum
tube amplifier and the loud-talker proper.

In preparing these designs the point has been constantly
kept in mind to use the simplest parts possible, so that prac-
tically anyone can build a successful loud-talker equivalent
to the commercial types costing $40.00 or more,

This Dbook is for the more ad-

vanced amateur, showing the con-
struction of the Radio Frequency
Amplifying Transformer and giv-
ing complete constructional data. It
shows the application of Radio
Frequency to amplifying units that
the amateur may already possess
and gives 15 hook-ups showing prac-
tically every use Radio Frequency
Amplifying Transformers can be
put to.

Order from yor dealer—or direct from us

The E.I. Company

233 FULTON ST.
NEW YORK CITY

Write for our attractive wholesale proposition.
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sults of all the experiences of her foreign neigh-
bors. News of cvery sort will undoubtedly, in
the near future, obtain a great expansion as re-
gards its transmission by broadcasting, and here
especially the youths of the country, who accord-
ing to the cxpression of the present Imperial
Chancelior form the future hope of Germany, will
find a new field of activity.

When we consider that in Germany, up to
date, only a single private stock company, with
a capital of 100,000 marks, holds the monopoly
for broadcasting, it is felt no doubt that this
compact group of (ermany radio clubs can get
a concession from the Post Office, that is to say,
a monopoly for the ercction of a second private
broadcasting station. The German Radioclub has
its club rooms in Berlin, C. 2.

ADAMS COUNTY RADIO CLUB

A radio club under the name of Adams County
Radio Club has been organized in (Gettysburg, Pa.
The following officers were elected: President,
Earl G. Ports, operator of Station IBHY, Gettys-
burg College; Viece-President, (. K. Slaybaugh;
Secretary-Treasurer, H. W. Baker, operator of
Station 3CBJ, Gettyshurg, Pa.

The Club will hold weekly meetings in  the
Physics Lecture Room of Gettysburg College.
Papers by various members will he read, code
instruction given, study and design of radio ap-
paratus, and other problems of importance in
radio work will be among the aetivities of the
organization. The two radio telephone stations
operated by members of the Club, 3BHY with
50-watt power and 3CBJ with 10-watt power
will be used to further club activitics. The Club
would be pleased to have reports from fellows
hearing these stations.

THE MILWAUKEE RADIO AMATEURS’
CLUB, INC.

Before an audience of over 500 people, many of
them being broadcast listeners, the Milwaukee
Radio Amateurs’ Club, Inc., recently exhibited the
two-reel radio film, “The Wizardry of Wireless.”
Following the exhibition, A. R. R. L. City Man-
ager I, H. Strassman, 9AHO, and J&. T. Howell,
Se., M., technical committee chairman, addressed
the gathering on the subject of the relations be-
tween the amateurs and the radiophone people.
The progress that was being made m ridding the
air of unlicensed stations was spoken of, anﬁ the
eforts of the traffic committce to bring about
favorable feelings between the two classes was
called to the assembly’s attention as well as a
description given of that committec’s work.

“Radio-Frequency Amplification Systems” was
the title of a paper presented by E. D. Nunn,
ex-9FE, a Milwaukee radio engineer, in which
stress was laid on the use of radio-frequency am-
plification with two wvariomecter receptors.  This
lecture is the first of a series being arranged by
the new program committee chairman, H. F.
Wareing, pre-war 9ALEN, and president of the
society. H. . S. Day, Sc.B., a tclephone engi-
neer, presented the sceond, its title being “*Vacuum
Tube Characteristics,” and in non-technteal lan-
guage the fundamentals as well as some of the
applications of the thermionic valve were treated
in an interesting fashion.

Upon his return from California, Charles S.
Polacheck, a former secretary-treasurer, addressed
the members under the title of “Some IExperiences
of a Wayfaring ‘Ham’ in the West” and told of
his mecting with one of the speakers at the club
last ycar, L. I%. Grogan, formerly radio engincer
to the government of Southern China; also he re-
lated his experiences as being a guest of the San
Francisco Radio Club, Inc., at several of their
lively meetings.

The club’s code class for faddists and others is
meeting weekly at 7:15 p. m. Thursdays, in the
Public Museum Trustees’” Room, while the so-
ciety's regular meetings are held at 8:00 p. m. in
the same room and on the same c¢vening.

A Real DX Receiver

(Continued [rom page 13)
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FANSTEEL BALKITE

is a new metal developed for
this charger. It acts as a valve,
allowing alternating current to
{low into the battery but not
out of it. It is the most efficient
charger valve made, is practi-
cally indestructible, and does
I away with noisy, delicatevibra-
tors and fragile bulbs.

The Gould Battery Company
is also marketing, under the
Fansteel Balkite Patents, a
complete battery and recharg-
ing unit known as the Gould
Unipower, inte which this
charger, under the name, The
Fansteel Balkite Rectifier,” has
been incorporated.

FANSTEEL

Balkite

PATENTS
APFLIED FOR %affe;y C/zarger

Dealers and Jobbers: The Fansteel Balkite
Bartery Charger does away with com-
plaints and replacement troubles. Write
for literature and discounts.

battery charger, noiseless
and indestructible

The Fansteel Balkite Battery Charger
for Radio “A” Batteries is an entirely
new type of electrolytic rectifier, based
on the use of Fansteel Balkite,anew and
rare metal developed for this purpose.
It does away with all noise, cannot de-
teriorate through use or disuse, has
nothing to replace, adjust, or get out of
order,cannot discharge or short circuit
the battery, and requires no attention.
There are no moving parts, bulbs, or
fuses. It will not overcharge,and cannot
fail to operate when connected to the
battery and line current.Itis unatlected
by temperature or fluctuations in line
current, and will charge a completely
dead battery. It is simple, eflicient, and
indestructible except through abuse.

The Fansteel Balkite Batiery Charger
will charge the ordinary 6 volt radio
“A” battery at 3 amperes, and a 12
volt at 1% amperes, from 110 AC, 60
cycle current. It comes complete and
ready for use. Get it from your dealer,
or use the coupon below.

FANSTEEL PRODUCTS CO., Inc., No. Chicago, Iil.
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FANSTEEL
PRronuCTS
Co., North
Chicago, Ili.
Enclosed please
find $18. Send methe
Fansteel Balkite Battery
Charger for Radio “A”
Batteries. [{1am notentirely
satisfed I will returnitand you
will refund my money.

“Price, $18

g

of the mounting M1, the D.L. 1500 on the
right and the D.L. 1250 on the left. In the
same way place the spider-web coils . S. T.
in their respective sockets. The best posi-
tion for coils D.L. 1250 and 1500 will be
found by experiment. It will be such that
they form an angle of about 80 degrees with
each other. Too small an angle will cause a
bad rushing sound in the phones, too great
will prevent the tickler from causing re-
generation, so a happy medium
sought. )

C4 and CS in my case are DeForest Ver-
nier Type condensers, and are the tuning ele-
ments of the circuit. The adjustment of C1
and C3 once found will vary very little, C1
is usually at Maximum and C3 ncar the
minimum adjustment. Place P at an angle
of about 30 degrees to S. Adjust filament of
the two valves to near the maximum allow-
able, set Cl and 3 as above, and gradually
bring tickler inwards until on point of caus-

must be

PHONE-CORDS

ALL STYLES---ALL KINDS

for

ALL REQUIREMENTS

Any Quantity
MFG’S! JOBEERS!
—Write Us—

THE NAPIER CO.
WEST BROOKFIELD MASS.

FANMS!

‘Read’emr’
. & Copimighisd
Btndmg Posts
With Knobs That Won’t Come Off
Anyone ean “vead ‘em.”” All popu-
lar styles—Antenna, Ground, Fones,
A and B Battery plus and minus
~—abhreviations of different names
entraved on knobs,  Rudio users—
ask your dealer for ‘“Read ‘em."
Pealers—write for our Droposition
on this big seller. Write Dept, A
forv liberal profit proposttion.

The
Marshall-Gerken

Manufacturers
Toledo, Ohio

can be inserted or removed at will. Price 65c.

Place, New York.

Get a Handy Binder for your RADIO NEWS.

Ho}ds and preserves six issues, each of which
Experimenter Pub. Co., Inc., Book Dept., 53 Park

www.americanradiohistorv.com
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A Loup SPEAKER and

REPRODUCER IN ONE
BRISTOL AUDIOPHONE

MORE THAN A LOUD SPEAKER the AUDIOTTIONE is a real rebroducer of
the original broadcasting. It is easy to listen to the Audiophone reproduction,
because they are so perfect. The speech, songs and imstrumental music are not
blurred or disguised by mechanieal distortion. You get all the fine shadings and
every intlection. In faet, the very bersonality of the artist seems to he present
as you listen.

DEVELOPED in the laboratories of an engineering firm known the world over
for recording instruments of precision.

COMPLETE in every way and ready to conneet to the receiving set.
NO AUXILIARY BATTERIES are required for magnetizing.
ADAPTED for use on all types of two or three stage pswer amplifiers.

TRADE MARK

AUDIOPHONE
THE BRISTOL SINGLE
STAGE POWER AMPLIFIER  MADEIN TWo MODELS:

for use with the usual two-stage SR. Loud Speaker, Size of
amplifier can be furnished. which

Horn 15-inches
will greatly increase the range D{flfx:eter, $32.50
of the Audiophone Price .....

wlere

rlesirahle. BRISTOL ATUDIOPHONE

Price IR, Loud Speaker, Sire of
s Horn 11-inches

I)lametel $22 50

Pric

Write for Bulletin 3006-S.

THE BRISTOL COMPANY,

WATERBURY, CONN.

New York Philadeiphia Pittshurgh
hicago St. Louis San Francisco

Boston Detroit

“m

TIME TESTED RADIO ACCESSORIES
of SUPERIOR MERIT

No. 16 Non Tune Radio Rectifier

. 1-B L’-Radio Head Phone
with Eureka Headband

These and Many Other
Accessories Are Shown
No. 38-D L’-Radio Series Jack in Bulletin 101-C

Write for Bulletin 101-C

LEICH ELECTRIC CO.

GENOA, ILLINOIS

No. 1-A Panel for chargng
Batteries from D.C.

EXPERIMENTAL ELECTRICITY COURSE IN
20 LESSONS

REE Radio Catalog

By S. GERNSBACK and H. W, SECOR, E.E.

i Every phase of experimental elec-
f Our big stock of standard ?rmtly is ]:t‘:l-&alteg C°T\‘2$f“°ﬁ?,§‘ef§’
A~ m p ain 18] N
P .\':’ mzijkes of]radlo ngs Dayts ments are described and explained
Ik and supplies enables us to aud nearly every application of
i make prompt shipment Wlectricity in modern life iz given

I from stock. Play safe— in simple language,

buy standard equipment A masterpiece.  Exnlains every

I /l-'?ﬁ_—..-

= . electrical device from a push but-

from a reliable house. ‘oir and bell to the higgest zener-

No cut price materia ator made. Worth its weinht in
Send $5.00 for \Iurdock Complete Loud gold for the man who wishes to

Speaker, 70c for “A” Battery Switch, 80c
for pair Rubber Ear Muffs.

Dealers—Build a Reputation
Every dealer should have our big illust-ated
catalegue of reliable apparatus. Write for
it and our discount sheet.

JULIUS ANDRAE & SONS (CoO.
In business sinee 1860
117 Michigan Street, Milwaukee, Wzs.

know about eleetricity, and to the
experimenter it is still mor+ valu-
able because of its many facts,
tables, ete,
The Best Electrwal Text-Book on
the Market. Size of Book is 6x9”.
The book contains 128 pages, and
more than 400ﬁillustratwns.
Cloth hound, stiff covers,
hand - sewed, green and $] 25
black stamped, each......
EXPERIMENTER PUB, CO., Inc.
53 Park Place, New York City
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ing a rushing sound in phones—the test of
regeneration. Now open out coils D.L. 1250
and 1500 until they are at such a wide angle
that the faint rushing is just on the point of
disappearing. Now tune in your nearest
hroadcasting station and alter all your ad-
justments, including filament temperature
until best position is found. In ad]ustmq, a
ripple of C.\W. notes coming quickly in and
out as the condenser C5 is varied, will be
noticed. Having tuned in a station, move
knob of C5 towards maximum capacity;

should this ripple commence 1mmgd1at(31) as
the knob is moved, add capacity at C2 or
alter position of honeycomb coils to make
smaller angle until ripple commences about
10 degrees T’urthcr on from the place where
music was received. To aid initial adjust-
ments, the set may be used as a single cir-
cuit connected as shown in Fig. 1 by dotted
lines. C5 will then be disconnected. Con-
nected in this way the set will interfere with
other listeners more. Right here T must say
that this set properly adjusted will not re-
radiate any more than an ordinary regener-
ative receiver, but do your ad]ustmg when
your nelohbormo fans are in a good mood.
In conclusion, I must warn thme construct-
ing a similar set not to expect results imme-
diately, but to patiently try different adjust-
ments, different fixed condensers, and, if
other valves are used, different values at
G.B. (eight volts are good for a W.E.
V.T.1). Once you get that ripple of CW.,
you are getting near. Even if vou arc get-
ting good music, and there is still any trace
of a CW. wh]stle try different condenscrs
at C1, 2, and 6. 1f the set will not oscillate,
try changmg connections to spider-web coils.

H
g

Simple Reflex Circuit

(Continued from page 27)

coupling to the grid coil, for which honey-
comb or spider web c01ls may be used.

Various types of audio- frequency trans-
iormers were tried in this circuit, and all
types gave excellent results, althouoh the
high ratio transformers, some as hloh as 10
to 1, seemed to give the best results. Dif-
ferent types of c1)stal detectors were used,
and all proved successful; also dlﬁ"erent
values of fixed condensers were tried, but
the values indicated in the diagram gave
the best results.

Tuning is accomplished by first tuning in
the station with the crystal detector dlSCOI’l-
nected, thus putting the audio-frequency
transformer out of use, except for the fact
that the sccondary of the transformer is
used for a grid leak resistance. Many crys-
tal detectors may be disconnected by simply
removing the cat whisker from the crystal.
Now the station may be tuncd in, the circuit
being the same as a single tube regenerative
circuit. After tuning in the station to its
maximum intensity with the tickler coil
placed as close as possible to the grid coil
without generating oscillations in the circuit,
the crvstal detector may be connected, and
if ad)usted on a sensitive spot, the station
will be nearly as loud as before. As the
crystal detector circuit absorbs some of the
radio-frequency energy from the grid cir-
cuit, it will be necessary to move the tickler
coil up closer to the grid coil before the
tube starts to generate oscillations again. A
slight readjustment of the tuning condenser
will be necessary after moving the tickler
coil.  Obviously, more energy is fed back
from the plate circuit of the tube to the
grid circuit with the closer coupling. and
more energy is absorbed in the crystal de-
tector circuit where it is rectified and passed
on through the amplifying transformer and
impressed on the grid and filament of the
tube in the form of audio-frequency energy,
where it is amplified by the vacuum tube
and made audible in the phones or loud-
speaker. The stations will then be received
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much louder. In other words, this circuit
is equivalent in results to a one-tube regen-
crative circuit with a one-stage audio fre-
quency amplifier, except that a sensitive
crystal is used in place of a vacuum tube
for detecting purposcs. For DX or loop
reception it will be no better than the above
set.

As every increase of the received energy
builds up a negative charge on the grid, the
amplifying transformer should be connected
so that it will also impress a negative poten-
tial on the grid at the same time. The cor-
rect connection is determined by reversing
the primary or secondary leads of the trans-
former and noting which connection gives
the best results.

Onc convenient feature about this circuil
is the ease in which comparisons may be
made. By removing the crystal, we have a
simple one-tube regenerative set. By remov-
ing the grid condenser and connecting in
the crystal, we have a crystal detector and
one-stage audio-frequency amplificr. By
connecting in both crystal and grid condenser
we have the combination audio and regener-
ative amplifier.

One phenomenon observed was that when
the tickler coil was brought too close to the
grid coil, hoth radio and audio-frequency
oscillations were generated in the circuits,
the audio-frequency comiponent manifesting
itself by a loud howl in the phones. It is
interesting to note that when the instruments
are adjusted so that the set is just on the
verge of howling, it is possible to tune the
set to spark or C. W. telegraphy so that
every time the telegraph code comes in, the
set howls at great intensity. When so ad-
justed, some of the weakest signals are re-
ceived with a deafening roar.

- Electrons,Electric Waves

- and Wireless Telephony
(Contined from page 19)

S
ST

thickness.  This diaphragm is clamped at
the edges between rubber rings, and the
speech waves collected by the mouthpiece
or trumpet set the disc in vibration, pressing
it inwards in concave form to an extent which
depends on the amplitude of the sound wave
and on the wave form of the latter, or else
causing it to bulge out again. Behind this
diaphragm is a small flat circular metal box
carried on a rigid cross arm. The bottom
of this box is covered with a thin disc of
hard carbon like a wafer. The lid or top
of the box is a thin mica disc, to the inside
of which is clamped a similar hard carbon
disc.  There is a very shallow space be-
tween the two carbon discs, which is partly
filled with small granules of graphitic carbon
or coke (see TFig. 76). Wires are connect-
ed to the two carbon discs, and the center
of the mica diaphragm is connected by a

Carbon Granies

Line

/
lnacrion cor/

Fig. 76. A Solid-Back Granular Carbon Micro-
phone Transmitter.

Tie It Into a Knot
It Will Not Crack

Don’t ask for “spaghetti’” when you are buying supplies
to assemble that radio set—ask for

G-E Flexible Varnished Tubing
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Then you will be sure of getting not only the highest
possible degree of insulation but also a tubing that can
be used to cover the shortest turns without cracking or
peeling. Furthermore, this tubing remains soft and

flexible indefinitely.

The best is always cheapest in the long run—and G-E

tubing costs no more than the ordinary kind.

General Electric Company

Merchandise Dept., Bridgeport, Conn.

nsulations

“__m
Use them when you build-demand them for repairs

DOUBLE HEAD
Puonss

W\__,_,—g
P‘“  BOYS! 5%
‘ ABSOLUTELY FREE
(4\._,» . RUSHsour name and address

V and  we will tell you
HOW you can gel this RADIO

-
&4 SET ABSOLUTELY FREE.

& RADIO SET comes to you

2. cumplete, with single slide
tuning coil, crystal detector
and phone condenser, A\l)
DOUBLE HEA O

N(] e\)uuemg neuxmn".
Write today for free raido vlan /

. HOME SUPPLY Co.
i 3!—1—9& 131 Duane St.Dept.819

% o BdET o New York City

www.americanradiohistorv.com

)

Those Broken and
Burned-Out

VACUUM
TUBES

Can Be
Repaired

and Guaranteed Too!

If your dealer does not
know, send direct to us.

WD i not accepted for repairs

Harvard Radio
Laboratories

P. 0. Box 1781
BOSTON, MASS. 9
Tubes returned P.P., C.O.D.
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This magazine is

edited by
H. GERNSBACK

also Editor of

RADIO NEWS

SCIENCE and
(INVENTION

100 Articles

Over
100 Illustrations

FOR SALE AT
ALL NEWS STANDS

[}

20c. the Copy
$2.00 a Year

Canada !and Foreign

$2.50 a Year

SEND FOR

FREE

SAMPLE COPY
TODAY

iy B

See Coupon Below
for SPECIAL OFFER

“The Electrical Magazine for Everybody”

most novel magazine of its kind ever con-

ceived. 1t is persorally edited by H.

Gernsback, editor of SCIENCE & IN-
VENTION and RADIO NEWS. Mr. Gerns-
back, who founded the old “Modern 1ilectrics”
as well as the ‘“‘Electrical Experimenter,”
knows thoroughly what his readers want and
have wanted for many years. DPRACTICAL
ELECTRICS, the 100% electrical magazine
eclipses the best that was in “Modern Elec-
trics” and “Electrical Experimenter.”

Electricity covers such a tremendous field
that the man who does not keep abreast with it
does himself a great injustice. PRACTICAL
ELECTRICS covers that field from every
angle, It is written in plain every-day lan-
guage that all can understand, It portrays the
entire electrical development of the month
faithfully in non-technical langunage. It caters
to everyone interested in electricity, be he a
layman, an experimenter, an electrician or an
engineer—each will find in this magszine a de-
partment for himself and plenty more.

The July issue now on ihe ncws-stands con-
tains 48 pages and over 100 different articles
and over 100 illustrations, with an artistic
cover in three colors. Professor T. O’Conor
Sloane, Ph.D., is associate editor of the maga-
zZine.

PRACTICAL ELECTRICS is probably the

INTERESTING ARTICLES IN JULY
“PRACTICAL ELECTRICS”

Electric Fountain of Youth By Clyde J. Fitch.
Ford Coil Buzzer

My Wakeful Bedfellow, By M. McCabe.

Moter Driven Furnace Control.

Electric Thread Gauge.

Repairman’s Test Panel.

Determining Moisture, By George ). McVicker.
Toy Motors.

Sending Pictures By Wire.

High Tension Discharge Phenomena, By Earl N. Holm.
Farmer Electric Railroad.

PRIZES

This magazine offers a number of prizes, as
follows:

_Our $50.00 Drize Contest for Junior Electr:-
cians and Electrical Kxperimenters includes as its
elements simplicity, as great a desree of novelny
as Dbossible, and practicability.

$37.50 in prizes for the best odd and unusuxl
electrical experiences,

$3.00 for the best article on LElec-Tiicks, the
new department.

$3.00 for the best ‘‘short-eircuit,’’ the semi-
humorous department.

In addition to this, the magaszine pays high
prices for all electrical experiments, electrical
articles, ete.

See Current Issue for Full Details.

PRACTICAL ELECTRICS CO.,53 Park Place,NewYork

www.americanradiohistorv.com

This issue also contains articles by some
of the greatest electrical writers, workers and
students. The magazine will prove a revelation
to any one interested in electricity.

Every issue besides its many other features
contains the following departments:

“New Things Electric”
‘“‘Experimental Electrics”
““Hlectrical Digest
“Junior Electrician™
“Elec-Tricks”

“Motor Electrics”
“Short Circuits”

“How and Why”
swers.)

Make all checks payable to:
Electrics Ca.”

(Questions and An-
‘“‘Practical

r————— —— v —— —— — e E—

I SPECIAL OFFER

| Gentlemen :
Although your regular price is $2.00 per year,
l you will accept my subscription at $1.75 per year
(Canada and foreign $2.25). 1 enclose the money
I herewith and 1 have written my name and ad-
l dress in margin below.

1 RN 723
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-netal screw with the center of the aluminum |

diaphragm. Hence, when the latter is set
in vibration by the speaking voice it causes
a similar movement of the top carbon disc.
and the carhon granules are more or less
squeezed together, and their electrical resist-
ance varied in the same manner as the move-
ments of the outer diaphragm.

The clectrical resistance of the carbon
granules may be about 30 ohms in their nor-
mal condition, and it falls in resistance under
the influence of the compression due to
speech waves, but the actual variation of re-
sistance in telephonic work is not more than
abolut 5 to 10 ohms above or below the nor-
mal.

Another successful form of carbon trans-
mitter is the Ericsson (sce Fig. 77). In this

Fig. 77. An Ericsson Carbon Microphone
Transmitter.

case the diaphragm which is acted upon by
the speech sounds is a thin carbon disc 2.5”
in diameter and 0.04” in thickness. Behind
this diaphragm is a carbon block, and a small
interspace between the two is filled with small
carbon granules. These are prevented from
falling out by means of a ring of fclt which
encloses the circular carbon block. The nor-
mal resistance of this transmitter is 100 ohms,
and it varies in operation hetween 50 and 170
ohms.

A trumpet-shaped mouthpiece is used to
collect the sonnd waves and converge them
on the diaphragm, and between the inner end
of this trumpet and the carbon diaphragm
is a disc of oiled silk to keep the moisture
of the breath from entering the microphone
chamber. In most carbon granule micro-
phones trouble sometimes arises from the
“packing” of the granules, and from the
sticking together of these granules. cither
due to moisture from the breath entering
the granule chamber or from heat produced
by the current.

The slight compressions due to speech
movements of the diaphragm then fail to
make the necessary variations in resistance.
Great ingenuity has therefore heen expended
in the invention of liquid microphones, such
as those of ). Majorana and J. Vauani. or
by using continually renewed supplies of car-
bon granules as in the falling carhon pow-
der microphone of Marzi. Nevertheless. the
only tyvpe of telephone transmitter which has
obtained extensive use in practical telephony
s the carbon granule microphone.

To be continued.

A MOUTHFUL

Radin manufacturers, scemingly, are ly-
ing awake nights, trying to find new names
for their products. This is one we actually
zanie across recently:

“The Super-Radium Tippea Flexible
Clear Toned Circuit Stimulator”

After we had digested this ponderous
statement, we read on further and found
that it was—A Catwhisker! Price “postpaid
25 cents.”

Acting along these lines, instead of using
the word “Catwhisker” hereafter, we shall
use the following:

“Helical Hirsute Felis Appendage Ex-
cruciator” (Patents and Copyright Pending).
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GOLD STRIPE

RADIO HEADSETS

No. 500
2200 Ohm

$6.00

Absolutely
equal or
superior to
other standard

No. 501 makes at
3200 Ohm much higher
prices

$6.50

They talk up loud and clear—are perfectly tuned and matched—inspection standards
very high. Satisfactory performance fully guaranteed.

The Delta is also far more beautiful in appearance—Receiver cups of light brass with
highly polished nickel finish—the head webbing individualized by one eighth inch gold
stripe through center and in every other detail the Delta presents highest quality ap-
pearance. .
Many thousands in service everywlhere and this is representative of what scores of
users have to say about them.

“I have used a sct of DELTA headsets for several months. Have had no difficulty in receiving
from practically every station in America. I find them more sensitive and give better results than
2 or 3 of the highest priced sets on the market, which I have.” ROY H. SMITH

502 N. Waiola Ave., La Grange, Ill.

DEALERS AND JOBBERS
WRITE OR WIRE TODAY FOR DEALER DISCOUNTS
An lnsﬁtutio; \ofl I/S/V/ears Standing. DELTA ELECTRIC
‘ Wit/ COMPANY
Wi/

o) 470 Delta Block Marion, Ind.

A f

MARIO

KNOWN BY HER PRODUCTS

S(andard Makers of Radio Apparatus,
Bicvcle Lamps, Auto Spotlights, Lan-
terns, Flashlights and Flashlight Batteries

Home of Nationally Famed Delta Elestric Products, ~NEW YORK ~ SAN FRANCISCO  WINNIPEG

: v Al “Chi-Rad’” Speci
ELECTRICITY : R 2 “Chi-Rad” Specials
IH EMOHTHS y 4 2 . 1. Willard miniature, 14 volt, thrcaded

3 f i i insulation, storage battcries—special for
|u 1 . W. D. 11 tubes.
Make this the [t ; i
L : W}llard Charged ........... $7.50
and enjovable Willard Dry ........ Cooaoooa 6.50
summer of vour life. Come to Chi . thi s Fe
P rar e country’scgggates(lz 2. Willard miniature, 8 volt, threaded in-
summer resort city. Learn Electricity in Amer sulation, storage batteries—special for pure
}gas oldest, larg(‘ist and belst equipped school D. C. for C. W. Transmitters. Brand new,
arn vour way, free cmploy mcn{fd;gﬁ- ot regular threaded rubber Willards! Dry
FREE R R FARE o we- S until ready to charge. Better than a gener-
. . . pay your ator becausc no filter is necessary. Cheaper.
4. railroad fare and give you free a course in
auto truck and tractor electricity, a course in In lots of 40 (320 wolts),
radio. and a life sholarshipin the great Coyne each ... $4.00
School.  This is the greatest offer ever made ST .
A a school. . Write at once for (Better price on larger quantity)
. ——— . . Particulars .
Write a. we can- Specify dry or charged when ordering.
4 Today s aren . 5
open fons. Chicago Radio Apparatus Co.
Tradeand EngineeringSchools 4
07 S. Dearborn St i
1300-1310 W. Harrison St., : Chicago
Dopt. B-594 Chicago, 11
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these columns.

issues. ¢
an accredited advertisin

AL I

[T

Objectionable or misleading ad

Follow these advertisements every month.

Classified advertising rate fifteen cents
Name and address must

g agency.

be_included at the above rate.
No advertisement for less than 10 words accepted.
vertisements not accepted.

U

Reliable advertisers from all over the country offer their most attractive specials in

a word for each insertion.

Agents Wanted

-LET

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by

Advertisements for the September issue must reach us not later than July 1st,

THE Net Paid CIRCULATION OF RADIO NEWS IS OVER 200,000

EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y.

Books

Insyde Tyres inner armor for automobile tires.

punctures and blowouts.

Tremendous demand. Big profits.  Samp

Prevent

Double tire mileage any tirves.

le and details free.

Amerfcan Accessories Co., B 192, Cincinnati, Ohio.

Big Money and fast sales. Every owner buys gold initials

for his aute. You charge $1.50; make

$1.35. Ten orders

daily casy. Write foxr particulars and free samples. Amer-
ican Monogram Co. Dept. 133, East Orange, N. J.

Amateur Agents wanted in every
sell radio apbaratus.
Delfeleo, 12 Meeting Street, Pawtucket,

city and town to

A few stocking agencies still open.

R. 1

We want Salesmen and Agents, either

to sell our low priced radio books to the trade.

whole or side line,
Excellent

proposition for live wires. The B. I. Company, Publishers,

233 Yulton Street, New York City.

No Dull Times Seiling Food—neople
distributors make big money;
capital or experience needed; guarant
zoods may be returned. Your name o
your own busine Free Sumples to
orders sure; Exclusive territory.
Yood Co., Dept. VWV, Chicago.

must eat. Federal

33,000 yearly and up. No

ced  sales; unsold
n packages builds
customers—Repeat

Ask Now! Ifederal Iure

Earn big money fast applying gold

initials to autos.

Every owner buys—S$1.35 profit on $1.50 sale—particulars

and samples fy

(3 Write quick. Lithog
East Orange, N. J.

ram Co., Dept. 32,

Agents Wanted in every city and tow

sadio apparatus.  Attractive discounts

‘1 to sell standard
given. If inter-

ested, write us at once statlng age and radio experience.
Wilmington Electrical Specialty Co., Inc., 912 Orange St.,

Wilmington, Delaware.

Agents—Houschold necesgsities
toilet preparations, extracts, remedies, soa
elry; catalogues free. Western I'ruduct
Dept. AW, Chieago.
RalM LR LS LR IRITTE IR IRTR TS pINT]

galore,

food products,
Ds; beverages, jew-
s, 606 N. OQaklcy,

American Made Toys

Manutacturers on Large Scale, also homeworkers, wanted

to manufacture Metal Toys and Novelties.

of Barking Dogs, Wag Tail Pups, Wi
mobiles, Indians, Cowboys, Baseball Pla
Soldiers, Crowing Roosters, Statues of
eastings of Capitol, Bathing Girl Sou
Unlimited possibilities. Guaranteed ¢
nished manufacturers at cost price fro
complete outfit. No experience or tools
sands made complete per hour.

Millions needed
id Animals, Auto-
yers, Cannons, Toy
Liberty, Miniature
verirs and others.
asting  forms fur-
m $5.00 up, with
necessary. Thou-

We buy goods all year

and pay high bprices for finished goods. Cash on deliv-

cry. Contract orders placed with manu
and information free. Correspondence i
mean business. Metal Cast Products
Rosd, New York.

facturers. Catalog
nvited only if you
Co., 1696 Besten

Automobiles

Automobile owners, garagemen, mechanies, send today_ for
free cobpy America’s most bobular motor magazine. Con-
tains helpful articles on over-hauling, repairing, ignition,

carburetors, batteries, ete. Automobile

Bldg., Cincinnati.

Digest, 528 Butler

Batteries

Batteries—Edison Storage “B” Batter:
pair; 18 will make one 22.5 volt battery.
Shob, Chelsea Sq., Chelsea, JMass.

y Elements, 5¢ per
Gilman’s Battery

=4

hundred volts.
s container, and instruetions fifteen c
2 volts. Co-operative Merchandise Con
t., Chelsea, Mass.

Yy

Build Your Own “B’’ Storage Battery Fyom twenty to
Complete cell consisting of elements,

ents.  Fach cell is
bany, 63 Chestnut

Business Opportunities

Become a Landscape Architect.
Profession.  Little competition.
income for experts.
3 weeks after you enroll. Write today.
scabe School, 11R, Newark, N. Y.

Dignified, Execlusive
$5,630.00 to $10,000.00
Easy by our method. i

Begin earning
American Land-

Big Money in Radio.
est growing industry.
Government License in Radio.
home in sbare time.
Describes bigger obpartunities in Radio;
caxily qualify for them. Address Nation

Easy to

Thousands of men neceded in fast~
Test positions go to men holding

qualify for this at

Write for Free Book on radio.

tells how you can
al Radio Institute,

Dept. 3-11, 1345 Pennsylvania Ave. N, W., Washington,
D. C.

Sell us your spare time. You can earn Fifteen to Fifty

dollars weekly writing showcards at home.

No canvassing,

pleasant, profitable profession easily, [Auickly tearned by our
simole graphic block system, artistic ability unneeessary,

we instruct you and supply work, Wils
ted, Dept. J, Toronte, Canada.

on Methods, Limi-

TOIFTY 11 ey peprTeY

Correspondence Co

am

urses

Dollars Saved—Used correspondence eourses of all kinds

sold, rented and exchanged. List free.
Lee Mountain, Pisgah, Alabams.

{Ceurses bought.)

Chemistry

Eestatic Stigmasee Emmerich, Nativity, Beypt, Cana; 4

books for 20c. Klein Co., Brandon, Minn.

Electricians—1lixaminations Book of Questions and Ans-
wers, with diagrams, svmbols, tables, notes and formulas

preparation for license.  $1.25. Aaron Shapiro, Dept.
296 Broadway, New York.

““Lights, Golors, Tones and Nature’s Finer Forces’’, includ-
ing  Vibrations, colors; Electromagnetones; Odic-aur
Radio; Coldlights; Inventions; Marvelous ODDortunities.
Illustrated; 270 pages, $2.00. Table contents free. Ste-
vens Publishers, 242 Powell, San Francisco, Calif.

The How and Why of Radio Apparatus, by H. W. Secor,
E. 1. This newest book on radio matters fulfills a dis-
tinet gap in wireless literature in that, while the treat-
ment is made as understandable and as free from mathe-
matics as possible, it at the same time incorporates a
wealth of techpique and instruction for the Radio Amateur
—the Radio Operator—the Installation and Designing Ex-
pert—as well as teachers and students of the subject in
general. A very broad field has been covered by the author,
at the same time giving a great deal of information not
found in other text books. ¥ you are engagzed in any
branch of the Radio ov allied arts at all you will surely
need this latest contribution to radio literatuve, which is
destined to be found on every radio man’s book shelf before
long. A glance at the following list of chapters gives but
a very scant idea of the extensive and useful radio Knowl-
edge provided in its text: The Induction Coil; The Alter-
nating Current Transformer; Radio Transmitting Conden-
sers; The Spark Gaps; Radio-Transmitting Inductances;
Radio Receiving Tuners; Radio Receiving Condensers; De-
tectors; Telephone Receivers; Radio Amplifiers; (onstruce-
tion of a Direct Reading Wavemeter and Decremeter; An-
tenna Construction; 'The Calculation and Measurement of
Induetances; ApDendix containing very useful tables, cov-
ering all subjects treated in this very unusual book. This
newest of Radio Works, cloth bound in Vellum de Luxe,
Gold Stamped and Hand _Sewed, has 160 pages. Size
of book, 6x9 inches. The How and Why of Radio Appara-
tus. Postpaid, $1.75. Experimenter Publishing Co., ‘Book
Dept., 53 Park Place. New York City.

Experimental Electricity Course in 20 Lessons. By
8. Gernsback and H. Seeor, B. E. A course of the
theory and practice of Electricity for the Experimenter.
Every phase of experimental electricity is treated com-
prehensively in  plain  English. New experiments are
described and explained and nearly every application of
Electricity in modern life is given. 160 pages—400 illus-
trations, ~ Tlexible cloth cover, 73c. Dostoaid.  Stiff cloth
cover, $1.25 postpaid. Exberimenter Publishing Co., Book
Dept., 53 Park Place, New York City.

L
Wireless Course in 20 Lessons. By S. Gernsback, A.
Lescarboura and H 7. Secor, F. E. Tells you every-
thing you want to know about ““Wireless'’—theory, prac-
tice and history. A clear, concise course on every phase
of this subject. 160 pages—350 illustrations, 30 tables.
Stiff cloth cover, $1.75, postpaid. Experimenter Publishing
Co., Book Dept., 53 Park Place, New York.

How to Make Wireless Receiving Apparatus. 100 pages
—90 illustrations. Only strietly moden radio apparatus
are described in this book and the illustrations and
descriptions are so clear and simple that no trouble will be
exberienced in making the instruments. Paper covered, 33c.
postpaid.  Experimenter Publishing Co., Book Dept., 353
Park Place, New York City.

How to Make Wireless Sending Apparatus. 100 pages
~—88 illustrations. Written and Dublished entirely for the
wireless enthusiast who wants to make his own radio
apparatus. Contains more information on “‘how to make
it”’ than any other hook we know of. Paper bound 35c.
postpaid.  Experimenter Publishing Co., Book Dept., 53
Tark Place, New York City.

How to Make Radio Frequency Amplifiers. This book is
for the more advanced amateur, showing the construction of
the Radio Frequency Amplifying Transformer and giving
complete constructional data. It shows the application of
Radio Fregueney to amplifying units that the amateur may
already possess and gives 15 hook-ups showing Dractically
every use Radio Frequeney Amplifying Transformers can be
put to. 32 pages, 13 illustrations; bound in beautiful two-
color cover. Prepaid 25¢. The E. I. Combany, 232 Fulton
St., New York City.

Major Armstrong’s New Epoch-Making Invention Wil
Solve Your Loop Antenna Problem. The New Armstrong
Super-Regenerative Cireuit is a means now that is made
bossible with two vacuum tubes and an indoor loop antenna
to receive broadeasting music up to 100 miles distant. Our
engineering department has compiled a pamphlet that eives
an exposition of the theory of operation with ryll working
directions, ete. A larZe blue-print is included with this
pamphlet.  Your dealer cannot supply vou with these pamph-
lets. Send us 25¢ and we will mail to you this wondeifnl
exposition prevaid. Tell your dealer to ask us for our
proposition. The B. I. Company, 233 Fulton St., New York
City. .

Science and Invention Bound Volume No. 9, May 1921-
April 1922; contains 1200 pages with over 1500 _illustra-
tions and over 700 articles by the foremost American and
Foreign writers. We have also a limited amouns of the fol-
lowing Bound Volumes of Science and Invention {Flectrical
Lxperimenter) Vol. No. 6—May 1918 to April 1919; Vol.
No. 7--May 1919 to April 1920; Vol. No. S—>ay 1920 to
ADril 1921, Bach volume bound in stiff board covered with
green vellum and gold stamped. Price for volume No. §—
$2.25. Price for volume No. 6, 7 or 8—$2.00. All four
volumes $7.00, sent express collect. Experimenter Publish-
ing Co., 58 Park Place, New York City.
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Organic and inorganic chemical sets.
the exDerimental chemist.
for list.
N

. Bvervthing for
n Send stamp with inquiries and
A Borgomain, (hemist, 264 9th Ave., Patersen,

Chemical Analysis, Chemical formulas.

Burson Chemical
Laboratory, Ottumwa, Towa.

Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted
educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position
as chemist. See our full page ad on bage 59 of this
issue, Chemical Institute of New York, 66 West Broadway,
New York City.

Drawing Outfit

Mewest aid to quick and accurate drawing—Golden Com-
hination—Drawing Outfit in one instrument—$3.  Book of
instructions furnished. JMoney back guarantee.  Galden
Compass Company, Elkhart, Indiana.

Exchange

Amateur Agents wanted in every city and town to sell
radio apparatus. A few stocking agencies still open.
Delfelco, 12 Meeting Street, Pawtucket, R. I.

Reinartz coils $1.25 postpaid with directions for the new
broadcasting wave lengths. Nolte Mfg. Co., 61 Gautier
Ave., Jersey City, N. J.

Edison Elements for Storage B Batteries. Six to ten
cents per pair postpaid. (Depending solely on size eof
order). T handle strictly first grade elements only. A. J.
Hanks, 608 Montzomery Street, Jersey City, N. J.

Sell, Electric drill $15. Write for description. Lathrop,
166:1—82 Wt.. Brooklyn, N. Y.

Special Brandes Superior Phones, $6.50, Postpaid. C. H.
Anderson, Lewistown, Mont.

Bargain—New Amrad Radio Frequency Unit complete
with bulbs. Cost $53. will sell for $25.00. Allen Brothers,
Elkader, Iowa.

200-20,000 Meter Receiver including Radiotron £33 00,
Two Step Amplifier $22.00. Smith, 1416 Market, Phila-
delphia, Pa.

Edison Storage ‘“B’’ Battery Elements, five to eight cents
Der pair, according to quantity. Nickel wire, 1l%c¢ foot.
A. R. Spartana, 615 N. Washington St., Baltimore, Md.

Ford Quwners

Sport Uars, fast, saucy, hug the turns and stick to the
roed—make you glad you're a Ford owner. Can easily be
built by aid of life-size ““Red-i-Kut'’ patterns and picture
instructions. The “Pal’”* system delivered complete with
pressed metal streamline tail for $6.40. Garage men make
big money building them. Send 5-cent eoin for Drospectus
on making sport cars—*Jifdy’’ Tops and “‘Gosum’’ Wind-
§hie1ds. Kuempel Co., 319 Kuempel Bldg., Guttennvwg,
owa.

For Inventors

Unpatented ideas can be sold. I tell you how and help
you make the sale. Particulars free. \Write W. A. Greene,
106 The Atlantic, Washington, D.

Health

Tonaceo or Snuff Habit Cured or no pay; 31 if eurad.
Remedy sent on trial. Superba C., S.B., Baltimore, Md.

S Help Wanted

Detectives Needed Everywhere. Work home or traw
Experience unnecessary. _ Write, American Detective Sy,

tem, 1968 Broadway, N. Y.

We want Salesmen and Ageats, either whole or side line,
to sell our low priced radio books to the trade. Excellent
proposition for live wires. The E. I. Company, Publishers,
233 Fulton Street, New York City.

We need 2 man to travel with a hich grade line of radie
sets and parts. Selling cxDerience more important than
knowledge of radio. Write us what you have sold, age,
salary, ete. Box 120, Radio News.

Be a Mirror Expert, $3-$10 a day; spare time homs a*
first; no capital; we train, start you making and ailver
ing mirrors. French method. Free prospectus. W. R
Derr, Pres., 26 McKinley St., Baldwin, N. Y.

All men, women, boys, girls, I7 to 60, willing to amccept
Government Positions, $117-3190, traveling or stationary,
write, Mr. Ozment, 251, St. Louis, Mo., immediately.

Earn $25 Weekly, sbare time, writing for newspapers
magazines. Experience unnecessary; details {ree. Press
Syndicate, 5665, St. Louls, Mo.

Get posted. Good prices Daid for butterflies, insects, See
Sinclair display advertisement. Dage 98.
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Radio News for July, 1923

Insects Wanted

Patent Attorneys

Wireless continued

Get posted tor Spring—Good prites paid for butterfiies,
insects. Nee Sinelair display advertisement, pase 98.

e

Improved Made Toys

We show you how to earn big mnney easily with onr
casting forms making AW IIMImn 1 Wilid A afs, Crow-
ing Roosters,  Automabiles, i1l l“ ttue  of
Liber lilians, Toy Robliers, ‘owboy N\ Dogs,
Wae il Tups. Minjaune castings of Capitel, Rathing
Girl Souveniers and otliers,  No exherienice Necessar, Wo
turnish yon with wolds and necessary outfit from 0 up.

b
We biy large quantities of finished goods at highest prices.
Spot cash.  Rend for cataloguc and information free. The
l‘mn'l('ored Metal Casting Co.. 312 KEast 115th Ntreet, New

Inventars: Protect your Invention
Wilson. Ine.. Washington, D). €. Over 2.
expert, contidential serviee. Nkilled ‘Radio- Kleetricai,
Chemical and Mechanical fields.  Our new illustrated Iat-
ent Book, giving much necessary and ver¥ useful informa-
tion which every inventor should know, will be sent fice
uboit temuest.  Prombt and  careful attention.  Mlighest
references,  Moderate fees.  Send sketell or model for omur
carcful opinion and preliminary adviee.  Write today 10
A, M. Wilson, Inc.. (Radio 3 ARH), 325 Vietor RBldg.,
Wishington. . .

through A, M.
ears of effieient,

Fatents procured. Nend sketrh or pmdel today for ex-
amination. prompt report and advice. No charge for pre-
Timinary advice. Write for free liooklet and blank form on
which to disclose your ideca. i lu-<t references.  Prombt-
ness assured.  Clarence A. O Registered Patent Law-
yer, 751 Southern Duilding, \Vadnn"ton. D. (.

Instruction
Learn Chemistry at Home—In. T. O'Conar &loane,
noted educator and scigntifie authorlty, will teach you.
Our home study correspondence conrse fits yoit to take

a_ position as chemist.  Nee our full page ad on page 59
of this issue. Chemical Institute of New York, 66 West
Broadway, New York riity,

Used Cocrespendence Courses only one quarter original
price. Free bargain price 1ist 1000 courses. Courses bonght.
Students’ Exchange, 45 West 12d =t., New York.

25¢.

Mouth-Organ Instructor.
Co., Tiowling Green. Ohio.

Repair your automobile or Radlu battery' send 23¢ for
instructions, C. sl Steortz, Charlestonr, W. Vil

Tlay in one hour. Elsea

Languages

\_Vnrld-Romw System. Masterkey to All Languages.
Primers. 23 languages 1.91 each language: Arabie,
lioliemian, Bulgarian, Cantonese, (‘lhindau, Danish. Dutch,
English, xcotch English, French, German, Hungarian. Ital-
jan, Japanese. Latin, I'anjabi, Dolish, Portuguese, Ruman-
ian. Russian,” Sechuana, Npanish. Nwedish, Pronunciation
Tables. 91 languages 0c each language. Languages IPub-
lishing Co., 8 West 10th Strect, New York.

Mail Order Business

Adverise. Newspapers, magazines.
Pennell Company, Covington, Kentucky.

List on request.

Millions spent annually for ideas! lundreds now wanteil!
Patent vours and profit! Write today for free hooks—tell
how tn Protect yoursell, how to invent., ideas wanted, how
we help you sell, ete., 391 Kresze Bldz.. American In-
ductries. Inc.. \Waghington, . ¢

Patenting and commerci
Rarrett, Master Patent Law,
inztan, D C.

ing inventinns explained. Lester
Drawer 830, 'n. Ave., Waslh

Send drawing or model for examination and
report as to patentubillty, Adviee and hooklet free.
Hizhest references. Best results.  Promptness assured.
Watson . Coleman, Patent Lawyer, 624 F Street. Wash-
ington. D. C.

Patents.

Patents—Inventors should write for Free Guide Books
and Record of Invention Blank liefore disclosing invention.
Send madel or sketch of your invention_for our KFree opinion
of its patentable nature. Radio  Fleetrieal, Chemical.
Morlnnlral and Trade-Mark experts, Victor J. Lvans &

. 922 Ninth. Washington, D. (.

Patents—Scnd for form “Evidence of Conception’” tn be
sizned and witnessed. Form fee schedule. information free.
Lancaster and Allwine. 269 Ouray RIdg.. Washington, D. .

Patent. Electrical cases a specialty. Pre-war charfes.
B. P. Fishburne. 310 MeGill Bldg., Washington, D. (.

Patent Sense. The ook the Inventor Keeps.
Tacey's ad, page 98,

Free. Sec

Inventors—Record invention legally before disclosing to
others.  Our Invention-Record and Data Sheet shows hew.
Sent free and valuable information given on patent proce-
dure, costs, ete. Report on patentability includes mmes of
patents nearest your idea, O’Connell & O’Cannell, 102 Tth
£t,, N. W., Washington, N, €.

Miscellaneous

Get posted. (1 prices paid for buttertlies, insects. See
Slnelair display alvertisement, paxe 98,
" Unlimited Pos es, tuking metal toys at hame. No
tools or artienlars tree.  New Npe-
cial Yo

Crystal Gazing. An art.  tan you Nery?  Tessons Hie.
Fxnlnna(o ook 75c.  Alse Crystals.  Crystal  Gazing
company, 2 Rtation "B, Kansas City, Mlssouri.

Wanted Radio News duteil |l Oct. 1019,

Auz., Sept.,
2, Box 125, Radie News.
"

Dee, 1924, Dee. 1921, Jdan., Feh, 18

Motion Picture Business

Movie Films for Toy Projcctors,
I 1 feet §3. [lome Projector
Sth Avenue, New York, N,

Particulars free.

100 feet SE.UN post-
. Cimeras, §60.

Movie Films rented,
os Cob, Connecticut.

Georze Fisher,

Motorcycles—Bicycles

Largest stack of new and used motoreyele parts and acees-
saries in the worbll at your alisposal via 1'nele Sam's my
Write tor uotatio Matoreyele 'arts Mfx, Ca,, 2030

Watiasli Avi, Chicage, TIIL
Don't buy a Bicycie Motor Attachment until you =ct
our catalog and brices. Shaw Mrg. Co., Dept. 6, Gales-

burg, Kansas.

News Correspondents

Earn $253 Weekly. spare time, writing for newspapers,
magazines. Kxperlence unnccessary; detalls free. I'ress
Syndicate, 566, St. Louis, Mo.

e
Office Devices

Save half on office machines. cquinment, addressers,

Multigraphs, Duplicaters, Dictaphones, Pruitt Company,

172 North Wells, Chicago.

Patents and TVrade-Marks, 64-page Daok free. Fxeetlent
Tieferences. 23 years’ experience.  Robh; Robh & Hill, 1109
Hanna BRldeg., Cleveland, Ohio, 918 McLachlen Bldge.,
Wiachington, D. C,

Patent applications filosf on partls
nurks, copyrights, ete. Miln B. Stev
Wachington, . . Fstah. 1881,

Patents Sectred. Trompt service. Avold dangerous de-
lays.  Send for our “"Reecord of Tuventian®' form and Free
Rook telling [Iow to Obtain a Datent.  Send sketch or

payment plan.  Tracde-
1s & Co., K92 T Street,

madel for_cxamination.  Preliminary adviee without charce.
Hizhest Reference. Write Jacobi & Jacobi, 113
OQuray BIIg., Washinzton, b, (.

Patents For Sale

Foldable Sereened rockinz
Rtrausky, 200 Greenway

Patent for sale.
squitoes and fies,

chair, azainst
Ave., Darby,

TR

Stamps and Coins

Stamps Freo—-\Wars stamb
Tiritish, I'lem-h t“olonjals, 2
‘Toronto, Canada.

snretiarsed. nnused, Vietoriats,
postaxe. Midland Stamp Co.,

Telegraphy

Tclegraphy—Both Morse and Wireless tauzlit thorouzhly
and quickly. ‘Tremendous demamd. 1ig salaries. Won-
derful opportunities.  kKxpense low; eluince to earn part.
Kehool establishied filty vears. Catalog free. Dodge’s In-
stitiute, 3 Rt., Valparaiso, ind.

Ventriloquism

Ventriloquism taught almost anyone at home. Smalt
cnst.  Send 2¢ stamip today for particalars and proof,
Gen, W, Smith, Room M-319, 125 N. Jefferson Ave.. Peoria.
Tt

e IR

Wanted to Buy

Old Money Wanted

$2 to $500 Each pald for hundreds of old or odil enins.
IKeenr All OLl Money, it may he very valuable. Nend 10 cts
for new illustrated oin Vilne Book, ix6. Get ||u~l(‘1|
We pay cash. Clarke Coin Company. Ave. 80, LeRoy, N. Y.

Personal

Lonesome—Join our elub—make acqnaintances everywhere.
Rig illustrated boek with deseribtinns _and photos. sent in
plain wrapper far ten eents. DBonafide Co., Dept. 38,
Kaasas City. Ma.

Exchange theery letters with new friend.
Lee, Inc.. 1231 Breadway, New York City.
clated.

Write Betty
Stamb appre-

Salesmen Wanted

Lightning—Strange Battery Compound. Charges dis-
charged batteries instantly.  Kliminates old method en-
tirelv. Gallon free to axents. Lightning Co., =t. Paul.
Minn.

Scenery to Rent
Sattings fnc Opera, Plays, Minstrels. Tlush Drops.

Address Amelia ¢irain. Philadelphia.

Full Value Paid for Old Gold Jewelry, Watches. Dia-
muonds, erowns, bridges, dentat golih, silver, platinum, gzold
or silver ore, magneto points, old false teeth. TPackages
returned if our offer fs not satisfactory. [U'nited States
“melting Waorks (The Old Reliable), 120 So. State St
Tiept. 16, Chicago, Il1,

Wireless

steb Radio, two step Andio,
stern Eleetrie Lond Npeaker
complete horn amblifier, §113.  New three step Mafnavox
power amhllﬂer. $70,  New R2.22% <pecial horn MagZnaves,
st shze w113 volt Burg Batteries reg
Sl- . at SIII Now mullotrons Detectors $1. Amp. $5.
(lmhn.' out comblete stock, New uh to date apparatus, at

Bargains—Ncw Amrad,
deteetor, $100,  Also, ‘\o\\

sacrifice,  Satisfaction puaranteed.  Write for what yon
wislt.  Thirty der cent disecount. 1iedford Radie, sedfarnil,
1l

lirown,

$5,00 Variometers. tested. assemhled, $1.15. R.
! Iiroadway, Indiananolis, Indiana.

Westinghouse dry battery rceciver, two stage amplifier,
vl speaker, tubes and phones, Cost $163, sell for $8i
Write T°. Bridges, Kahoka, Mo,

Stromberg-Carlson Phones. The professional headset at
the ainateur’s Price. Super-sensitive, comfortable. durabic.
Impedance correct for phone work with modern vacuum
tubes, Equipped with five-foot polarity Indicating, mols-
turc-proof silk cords. A veal radio headsct for $7.50.
Carrollton Radio Shop, Carrollton, Missouri.
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Bargains—Wooden Varmme(ers larzo size $1
louplm: 9 T 1. Mul e(l Variomete
$1.1

ll (K
with dials I nlate SI no. 23
Metal sockets 3ie. 2200
nteed extra velume Loud Npeakers.
Otlier Barzalns. Clinvan Radio
n Buren ¥t., Chicago, T

| #
ohm |>lmnes

targe fibre horns §
Faetories, Clintan &

Tweet Loop Arrangement for
aml DX, reception,  Nn
detectwr only,  Very sin
vne dotlar. T. 1. M.

C. W. and Radio Phonists——Onr new converters will
satisfy your need, for a more ecanomical and reliable plate
supply.  Output seven hundred to twa thousand valts at .4
beres.  No armatures to hurn_ont.  Syneronis motors
| other parts sold scparately. Write immediately. Kim-
v Equipment Mfz. Co., 280 Winslow Ave.. Ruffalo, N. Y

long-distance Rroadeasting
Radio Freyneney il K on
ple.  Deserintion and diagram for
Duly, Little Rock, Avk.

Attention W, X Kimley.

Build your own electrolytic storage hattery charger.
Plates and comblete Instructions, $1.00.  Deseriptive eir-
cular free.  Peerless Electrical Iarts Co., 105 Harris.

Rochester, N, Y

Pacific Coast Stations are heard in Pittsburgh with varie-
coupler and two Rozers liceeivinz Radiometers (Condensite
molded variometer<).  Radinmeters $1.00 each. Postaze
prepaid. Rozers Radio Company, No. 5133 Woodworth St.,
I’ittsbursth, Pa.

Boys! Don't Overlook This. The ‘‘Raseo’ Raby Te-
tector. Greatest detector ever bronght ont with malded
base.  Fully adjustable. See former advertlsements in
this publicatlon, or our catalog. Detector with Galena
l tal complete 50c¢, the same detector with Radioclte
75¢  prepaid. Send for yours today. Radio
\nm..m Conm.-m\. 96-98 Tark Place. New York City.

Attention! — 50 Vacuum tuhe hook-nps.
collection of vacuum tube cireunits cver
two covers at such insignificant cost.  These diagrains
will be found in the gfreat '*Rasco’’ ecatalof, which con-
tains raw materials and parts in a greater profusion
than any other catatoz. 13c in stamps, or coin, will
bring the ("I!:I]O" to you. Ruadio Specialty Co., 96-98
Park Place, N. Y.

For Immediate

The greatest
brought  under

Delivery—Tubes, Magnavox,
house Recefving Nets, TPhones, Candensers,
Varlometers, ('oiplers, Panels, Transformers,
Dials, Switch Points, and full line of
Electric Co.. Galva, T

Any Set Will Work if it Zete a fair chance. If yours
doesn’t, send it to us for oeverhauling, or write for esti-
nuite.  Twelve years' experience. Radle Panel Xhop, Junc-
tion City, Kansas.

Westing-
Rheostats,
V. T. Sockets.
parts. R, K.

Small Fuse Wire will proteet your tuhes from durning out.
Connect hetween rhcostat and socket.  Quarter, half, one anl
two-ampere sizes, threc fcet for . Largzer res  for
nower tubes.  Radio 1ancl Shap, Junetion t'ity, Kansas.

Wanted. Live amateur agents in cvery town to selt radio
anparatus to the nsers,  Write immediately for exelusive
1wl liberal discount sehiedule.  No ecapital required.
Radio Exchanze, 311 Neventh Nt., Riowx City, lTa.

Tube Renewals— Imrlmnnn. Cunninzham, DeForest. ete.,
at  §3.00. Detectors, ;5 Amplifiers, 5 day serviee,
.V 202, W-D 11 at 0. Prompt deliverie:
factory results guaranteed. . Strobel & Co., 3
Philadelphia, Pa.

3 inch Dials 25¢. 9 x 24 Pancl<—$2.ln

23 Variocahden-
Regenerative Tube Ret $16.0 i

Catalogue Free.

Retail, Stewart Radio bumvl\ Ca., 1 Chero-

Louis, Mo.
.Tubes American No. 200—$3.00. No.  201--§1.00,
Bver¥thing  for  the  Radia  Catalogue  Free. Ntewnrts

Whoelesale Radio Supply, 3124 Cherokee, St. Louls, Mo.

Magnavox Type R3. Latest madels in ariginal sealed fc-
33,

tory cartons.  List Special  introductary  otfer
Exbress eolleet.  Radio Central, West First Street, Abilene,
Kaunsas.

Wireless Course in 20 Lessons. . By S8 Gernsback, A.
Lescarboura and H, W. Secor, . I3. Tells you everything
you wint to know about '\ lreless ‘—theory, practice and
listory. A clear, cuncise course on ery Dl ot this
subject. 160 pages—350 illustrations, 30 tables. =tiff cloth
cover, §1.75, postpaid. _Experimenter Publishing Cu., Ilaok
Dept. 53 Park I’lace, New York,

How to Make Wireless Recelvlng Apparatus.

A0 illustrations,  Ouly strictly modern vadio atus
are deseribed in this bek and the l"ll\thlllOll\ and
descriptions are so clear and simple that no trouble wilt be
experienced in making the instruments. Paper covered,
postpaid. Experimenter Fublisbing Co., ook I)cm
P’ark I’lace, New York City,

Ino pages

How to Make Wireless Sendmu Apparatus,—100 pages—
88 fillustrations. Written and publislied entirely for the
wireless enthusiast who wants to make his own radio
apparatus, Contains more information on “how to make
f1”” than any other baook we know of. sPaper bound, 35¢.
postpaid.  lxperimenter Dublishing Co., 1look Dept. 53
Park Place, New York City.

The How and Why of Radio Apparatus, by H. W. Sccar.
E. E. 'This newest boak o radio matters fulfills a distinet
gap in wireless literature in that, while the treatment fs
mitde as understandable and as tree from matliematies as
possible, it at the same time fncarporates a1 wealth of teeh-
nigue and instruetion for the Radio Amateur—the Radio
Operator—the Iustallation and Designing Expert—as well as
teachers amd students of the snbject in general. A very
liroad field las been covered by the author, at the same time
giving u_ great deal of information not found in other text
hooks, 1€ you are engzaged in auy hranch of the Radio or
allied arts at all yon will surely neel this Iatest contribu-
tien to vadin literature, which iz destined to be found on
every rinlio man’s hook shelf before lonz. A glance at the
following list of chapters Zives but a very seant idea of the
extensive and useful radio knowledze provided in its text:
The Induction Coil: The Alternating Current Transformer;
tadia l‘lnlhnnnlnu Condensers: The Npark €aps:
Transmittine Tnductances: Radio Reeeiving Trmers:
Receiving Comlensers: Detectors: Telephone B roeivers
Amplifiers:
Decremeter: Antenna Construetion: The Caleulation and
Measurement of Inductances: Appendis containing very use-
ful tables, covering all subjects treated in this very unusual
baok. This newest of Radio W ‘orks, cloth bound in Vellum
de Luve. Gold Stamped and Hand Sewed. has 180 pares.
Size of book Ax9 inches. The How and Why of Radie p-
paratus. . $SLTA. lﬂpcrlmonlor I‘uhllslnn*' Ca,,
Book Dept., Park Place, Neww York ity

Radin
Construction of a Dirveet Reading Wavemeter and

-
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- SER ADIO BARGAIN SHE:S

Store Store
in Buying Direct—in Quantities—for Cash, and operating on a “Small in
America | - Profit—Big- Sale—Quick Turn” basis Makes Possible These Values America

Radio Supplies Purchased Here are Sold Under a Positive Guarantee of Satisfaction. We Carry the
Largest New Stock of First Quality New Merchandise.

BRACH'S JACKS AND PLUGS

P’acent single circuit ...35¢
LIGHTNING Pacent double cireuit ...50c
E_ ARRESTER 95¢ deila] s‘im:le etrenit, ﬁslg-
] ment control . .........
Approved by un- | Federal double circuit, fila-
derwriters; fully |lnem. conltml 5 Sgc
. Pacent plugs
yrotec((is b I;o!ne Jacks are polished nickel,
from danger of in- |5 ckel sitver springs, pure is 21,000 ohms.
jury. by lightning. |silver contacts. Nickel wash-
ers for mounting on any MASTER BALDWIN PHONES
$2.45 [rand & to % inch thick. | Type C wnh head band and cord
= Spread terminals make sol- | Type € u

$10 VALUE LONG RANGE
HEADSET $3.65

Made in style and design proved hy
use and experiment to be the best.
Coil wound with about 6,500 turns of
No. 40 enamel coated copper wire.
Direct current resistance approximately
1.600 ohms. Impedence at average
music and voice frequency (800 cycles)

> [dering easy. Brandes sunermr adse
Thordarson Amplifying Transformers, $4.50 Value NOW ....$2.95 3000 Ohm Guaranteed H
Complete Parts for Knocked-Down ] Complete Parts for Reinartz Sets, | Complete Parts.for 2 Step Am- | Complete Parts for Flewelling |Complete cParts‘fm;IUllm Audion
Receiving Set $17.95 $11.45 plifier Circuit $12.45 _ Circui 1.8
Reg. Our Reg. Our | Can be used to amplify Reinartz, | . Reg. Our (Known as the Wonder egimg:'l)r
CONSISTING OF I'rice ’rice | CONSISTING OF Price Price }"::\s\‘ealllill%flhylcj::d}‘\)g\gr l;t;c:h}“eé': ag}h}ifn{ﬁ:‘. lg}:el. ls;l;g g’lnfg C_()N‘SISTING or Price Price
2 Varlometers ...... $10.00 $3.90 | 7x18 Formica Panel ...$1.88 $1.70 [ oiving’ Sot 5o that Loud Speaker | 23 Plate Variable Con- 2;}?,{3";‘?5:;15:“}""91 s;gg S:ﬁg
1 Varfocoupler 5.00 (.75 | lemlier Dakelite Socket 1.00 .45 | or Phonograbh can be used in Dlace denser ............. 3.30 145 | Bukelite Socket e(rRér;l- - .
ler ... . . Moward Vernier of head set. Three .006 Mica Con- )eﬁ) ¢ . a5
3 Dakelite Dials .... 3.00 .75 ROeostat  .owov.onn. 1.50 1.35 IR G5 %Eig' I(,)t:r . }glenseriga . 3.00 2.25 Spectal *Titra ~ Audion
Remtler Bakelite Socket 1.00 .45 | 23 I'late Varlable x10 Formica Panel or cC Trleel aak . .85 1.35 ("n'll.ll)!;liln or hank
Howard Rheostat .... 1.0 .80 (L0 HETF dogaaons TS Other Buitable Size$1.05.90.80 | Remler Grid L i ;}3{:2‘,‘(1“\"0‘,-"%:.0}"]{2'0'. S
Cunningham C-300 11 Plate Cuni Variable 3.10 1.35 | High Ratio An.a;m". 2 Htl(;i}lcomi’&dju(gm stat .. 1.50 1.35
unningham C-I R § = fcan or Thordarson oneyeomb  Coll  |.Stat ...l 5 5
3 Switeh Levers ..... 1.50 .73 CRL Grid TLeak ..... 1.56 .95
Detector Tube .... 5.00 4.45 % Dozen Switch Points .80 .40 Transformer ........ 4.75 3.95 50 ‘,I[,‘l‘l';::‘;'{‘gn;“!g"mi“(‘"‘:”’; 49g 2:2(5, .0005 Micon Condenser .35 .25
Mahogany Cabtnet ... 4.50 2.75 |y schoonlioven Reinartz Low Ratio Thordarson 73 Turn Honeycomb Coil .80 .40 2 Switch Levers 70 .50
3.00 1.950 0or All-American 2" Remler Cofl M 1S Switeh Points .50 .30
Genuine Formica Coll g g Transformer ....... 4.50 2.95 > Remler Cotl ouan 2 Switch Stops . 10 .05
e [FSRR——— 2.25 1.75 rr;‘s"'l'{‘“"}n staniciGu 2 loward Rheostats.. 2.20 200 | fith Strape .ooooo 120 80 |3 pinging Posts B0 40
8 Binding Posts . 80 40| oht e L cense 100 75 |2 Remier Hakelite 200 00| ket 1.00 .45 Ge::;ngugﬂlie({ Mahog-
Switeh Lever ....... .50 .25|8 Binding Posts .. .80 .40, .D ble Pacent Jack : “’“a" 1034, with hinged top 5.00 2.95
3 Double Pacent Jacks 3.00 1.50 t 1.50 .35, % 4
12 Switch Polnts..... 40 .20 (3 Feet Tined W ": 3020055 Rinding Posts -.... 130 .65 |1 Bakeitie' 3 'iviall 1] 1100 23 | %6-ft. Hookup Wire ... 20 _:10
b ount- -
Freshman Grid Leak and ';::';: oa) . m ..... u .. .50 .25|Baseboard for Mount- ls P::gg::rg,?g:s\h;ﬁﬁi, 80 40 pegutar Price ......$19.37
Condenser Combined 1.00 .75 | Blyeprint with Com- til:$ aoaaaacaanaaacaa 30 .15 ing 30 .20 Each order includes complete in-
Mete Instruetions for — —— |1 Biheprint witi Com- % | structions for drilling, assembling
Comblete Drawing for et oy i o i $20 and wiring. These construction
Assembly and Wir- Assembly and Wir Regular Price ..820.10 nlete Instructions for plans are not drawn in a schematic
INE oeeinnens I.OO 50 [1if3 586550506a000a 1.00 50 Wiring Dlagram, with Com- Assembly and Wiring '~°0 ~5° form hut are drawn so that any
$2 59¢ ?me I;ﬂ\r“sre'}ln{:ﬁn{;"’l’::.';“?s]2 45 | Resutar Pri $22.16 one withont any technical knowl-
Regular Price ... .. 1.69 ng and As n egular Price ...... edze can follow “-w, ease. {
Regular Price ... ..$30.85.417 g5 | Resular Price .., .. 821.09G]] 4§ ine Tanel $12. ppor il SIZ 43 | gde can follow with eass.

U. S. A. SIGNAL CORPS, Aviation Type (94-W ELECTRIC SOLDERING IRON $2.45

WESTERN ELECTRIC PHONES ..............87.95 VARIOMETERS MAGNAVOX
3 . - . ft rubber ear Diamond Lattice at $2.95 Especlally adabted to radio work. Simply
Each Phone Cap 1s covered with larse so v .‘ . -2 attaclt to any light socket 110-120 voits Com- Type R-3
cushfons, and an aviation leather helmet koes with each poulded $3-85 | lete, with six foot cord and attaching plug. [ New Style
set! These are the only phones to pass thie Government $5 _\alue Mahogany Lasts a lifetime for ordinary heme or light $27.45
specifications for sensitiveness and loudness, the wequire- Varlometer ...... $1.85 shop work. A real bargain.

ments called for in alrcraft reception.

VARIABLE RHEOSTATS COMPLETE PARTS FOR SINGLE TUBE REFLEX CIRCUIT $32.85 Lightning
Framingham ...35¢ Reg. Our Reg. Our
o CONDENSERS Klosner Vernler 85¢ | CONSISTING OF Price P\Elice CONSISTING OF DPrice Price sw"é:"e: ilsl2 65
$T. 00 mlnc, 43 Plate  |De Fovest .85¢ [43-Plate Vernier Variable Lon- Howard Potentiometer ... .$1.50 $1.35 Detectors 25¢
........ -95 | Remler .. denser ..$7.00 $3.95 | Howard 25 Ohn Rheost 10 1.00) stecling Siiver
$6. ;0 raluc, 23 Plate Cutler-Ha Radion Loup Aerial .. . 850 5.95 )8 Binding Posts .. 401 “cat Whiskers
Vernier .. .53 45| Vernier ...$1.35 |Cunningham ¢301-A Tube..... 9.00 5.95 [9x10% Formica Panel 1.20 at 10c
§6. 00 value, 1 Grewol Glass Inelosed Detector 2.00 (.65 |9x10%% Genuine Solld M
Vernfer . .95 | - : Erfla Radio Frequency Trans- Am arsl unh]lntet. i\d:h h‘iln"edrlond. i 5g.00 2}35
5 X Gosono .$1.15 | Mueller Uuiversa T O 3 3 omplete instructlons for drilling, assem-
a(J e %3pllelt:tc‘ eNnals;' . Il} Battery Clips 10e[All American 3 to 1 Radlo bling and wiring furnished so that any one c}";ﬂjg“"gy’:{:“
$3.70 .$1.45 |3 Coll Honevcomb Audio Frequeney Transformer 4.75 3.95 [with no technical knowledge :an easily fol- $1.05
s’i' 0 value, 11 Plate NOW ..81.35 Mountings, with [|2—.0n1 Mieon Condensers ..... .70 .50 Jlow. Regular price, $45.22. $32.65 o
§2.25 value, 5 Plate NOW ...........c.ueos $1.25| knobs. at ..$3.9501—.002 Micon Condenser ..... .45 .36 10ur Price ..ol
HONEYCOMB COILS . VARIOCOUPLERS
CABINETS 1,500 Turns, Coto-Coll ............$1.50
Switch Levers ..20¢ 0x7 % ",," [ mchess| . l.ggg ’1:1:1‘:;\'; Coto-Coil . :gg 180 Degree Coupling
Double I’honograph 6xlt hey 6 inches 50 Turny . 1.00 i)
Adapters ....$1.35 deed ........ $2.45]250 Turns, Coto’ Co“ 75 90, Degree Coupling
Ilead Bands ....50¢ 6310% by 6 inches i-(;g A o o 5 $1.95
Phone and Grid sxcm b) Glnchcsz *|75 Tums .40 Moulded Couplers,
Condensers at ..10¢ decp ........ $2.95 go T“d‘"",f,s -40 180 Degrees
Ground Wire, ft. ..T¢ 9x12 by 6 inches Ii)ul;II;)er 's'p;r';;,‘:;u fg at $3.45
4 - deep ........ $3.95 °
200 Ohm DPotentio- Antenella—TUse Elcctrlc nght
meters ...... $1.35 9““'/‘ by & lnchg:; = t;zr‘ae]rlall Y dl.l5
olt Tb she
- h 1,
Freshman Variable tirld Leuk and 65 Dﬁf,‘;’iod’%’m; i 'gg FOR:“,lCA PANEL Black or Brown 14
Condenser, $1.00 value ........... el c 'l’l(m-A-u'dion Rank Wou s 7.0 1.g5 | inch thick, Square inch ............1V3¢
Grewol Detectors ................... 1.45
N vT SOC“dET e HOMECHARGERS DE LUXE TYPE
‘0";-(I~oe"3%“:;|lc(l!\ somas:hoe:ubelc- $13.45 SOLDERALL Deouble Thone Cords ....... oe.. .50

Metal fn paste form for |Ihione Caps tor mostiy ail bhiones 25¢
e mending  wires  and |Composition Binding Posts ......3¢

nickle - plated and  polished. [Charzes batteries at home over night

Phosplior bronze contacts, nick- |for o few conts. Connect to any 110
led—all other parts brass, nick- |
le plated. Rugged, Durable, [0t or 60 cycles lizht socket, turn on

ie =¥ joints.  Insures perfect
4, A I:Asging. _ |eurrent and  rectifier does the rest & reception—results equal |Spaghetti Tubing priced at yard 10c
3g§ automatically. Simple  connections. Lo bar or wire solder 20¢ |Potentiometers .............. ..95¢
95+

yIGires proper tapering charge.

Triple

ORIGINAL BALDWIN PHONES
These are the Genuine Nathanicl Baldwin “Mica Dlaphragm Phones, complete Genuine Baldwin ‘“Mica Diaphragm’” Type “C” Loud Speaking Units
with silk cord and headband. Special at ............... e .. 5995 Special ..

We Guarantee All Merchandise Purchased of Us Mail Orders Receive Immediate Attention

CHICAGO SALVAGE STOCK STORE °® S St Sieel, Chicaso, I

THE PERIODICAL PRESS, NEW YOREK
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o \&};é:% | WorkRite Parts

OO s

}d “WORKRITE PARTS worsRITL™

And you can tune in on the station you want
even with your local station in operation

Here is an instrument that is the last word in Rheostats. 50,000 adjustments for
$1.00. The drum is moulded and cannot shrink. No danger of the wires loosening.
Easy to mount on panel. Pushing the knob way in turns off filament. Turning the
knob gives the very finest adjustment. Often a turn of 1/32 inch will clear up a
station or separate two stations.

WorkRite New Super Vernier Rheostat— 6 ohms............... ... $1.00
WorkRite New Super Vernier Rheostat—15 ohms.................. $1.10
WorkRite New Super Vernier Rheostat—30 ohms................ .. $1.25
WorkRite Resmtance WorkRite UV 199 Non- WorkRite
Cartridge Hydrometer

Microphonic Socket

&%Tg-ﬂﬁ& % Here is the right socket for your Dotl)]b]e.tl}e hfe of your ba.t_
CARTRIDGL new UV199 Tube. It is moulded te.ry y glvmg It proper care.
I Tl oy Sum p— Fill and test it regularly with

a WorkRite Hydrometer.

No need to buy a new Rheostat to get piece which is even better than the .
Never let it get below 1150.

the 30 ohms resistance required for the ft rubber recommended for u
UV199 Tubes or the 15 ohms for 201A Soft rubber se Full instructions for testing

and 301A Tubes. Just put a WorkRite with this tube. Don’t look any e T e
Resistance Cartridge on the circuit with further. Get some of these 60(: “WorkRite.” G

your old 5 or 6 ohm Rheostat. 4OC sockets right away. Price orkRite.” (et one 75c
Price—15 or 30 ohm ........ now. Price .........

Tunes Out Local Stations and Gets the
Station You Want

Two WorkRite Variometers and one WorkRite Vario-
coupler make up the Famous WorkRite Tuner Team about
which the whole country is talking. No difficulty to separate
stations and bring in the one you want clear and Iloud.
The coupler is made from moulded Bakelite and wound
with green silk. The Variometer is made from polished
Mahogany; has a range of 200 to 760 meters. Make up a
set with WorkRite parts and see what a real set is like.

: B | d WorkRite Super Variometer each ............. $3 50
WorkRite Super Variometer WorkRite 180° Super Variocoupler each ...... U

WorkRite E-Z Tune Dial. Has a knurled flange on outer edge  WorkRite Switch Set. Complete switch set in one unit. Parts

giving firm grasp for fine tuning. Price ................. 75c.  made to work together. Use block for template in drilling plate.
WorkRite Concertolas. Loud Speakex sof Quality. Carefully made.  Price ..ot i i e 50c.
WorkRite Concertola Jr. ... oo i $12.00 WorkRite Head Set. E‘ctremely sensitive and free from distor-
WorkRite Concertola Sr. ..o i $24.00 tion. Compare it with any on the market. New Price ..... $6.00

THE WORKRITE MANUFACTURING CO.

5515 EUCLID AVENUE CLEVELAND, OHIO

(Branch Office, 536 Lake Shore Drive, Chicago)
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