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IIDMCHARGE 
YOUR BATTERY 
or A Nickel 

No muss, trouble, dirt-no moving of batteries-loss 
of time-no effort on your part-no technical 
fessional knowledge needed. 

HE 

ADMdHARET 

or pro - 

successfully meets all 
charging conditions. 
and is the only rec- 
tifier combining the 
following essential 
Homoharging features: 

1. Self -polarizing. Connect battery either way and it will always charge. No danger of 

reverse charging, ruined battery or burnt -out rectifier. 
2. No delicate bulbs to break or burn out. Only one moving and two wearing parts. These are re- 
placeable as a unit, after thousands of hours' use, at small coat Cannot be injured by rough handling. 
3. Operation stops and consumption of current ceases immediately upon disconnecting battery. 
4. The only charger costing less than $109.00 that will fully charge a battery over night. Gives 
battery a taper charge-exactly as recommended by battery manufacturers. Guaranteed not to harm 
Your battery, even though left connected indefinitely. 
3. Highest efficiency of any three or sir cell charger made. 
S. No danger of am Approved by the Underwriters. IMMEDIATE DELIVERY. 

ATTENTION MOTORISTS 
Will charge your auto battery as well as radio battery. 
Send for Bulletin No. 58 for further information. 

For sale by all radio, electrical and accessory 
dealers or shipped, express prepaid, for purchase 

price $18.30 
$20 West of the Rockies 

THE AUTOMATIC ELECTRICAL 
DEVICES CO. 

135 West Third St. CINCINNATI, OHIO 
BRANCH OFFICES-New York, Chicago, Pittsburgh, 
Los Angeles, New Orleans, Detroit, Toronto, Phila- 
delphia, Baltimore. Dallas. 

SPECIAL INTRODUCTORY 

BARGAIN 

DICTOGRAPH $n,00 
HEADSET 

3000 ohms $12 value 

DEALERS WRITE 

CENTRAL -KANSAS 

RADIO WHOLESALE CO. 
LYONS, KANSAS 

COMPLETE YOUR FILE-You can get all 
back numbers of RADIO WORLD to date (17 in 
all) at 15 cents a copy, or the whole 18 for $2.65. 
Or subscribe at $6.00 a year, $3.00 six months, and 
we will start subscription with first issue. 
RADIO WORLD, 1493 Broadway, New York City. 

Subscribe direct or through your 
news dealer. $6.00 a year, $3.00 six 
months, $1.50 three months. Radio 
World, 1493 Broadway, N. Y. C. 

The Radio "Colyum 7e 

THE courts have decided that "mar - 
riage by radio" is a perfectly legal 

process. Mary Glynn, a British "movie" 
actress has decided to try the radiant 
route to matrimony. The radio divorce 
mill, however, is very much in the form- 
ative state. * * * 

Man in Missouri objected when village 
constabule asked him to open his bat- 
tery case thinking the contrivance con- 
tained anti-Volstead liquid. "Show me!" 
is still the dominant motto out there. 

* * * 

The old Poulson arc is finding its way 
to the discard in favor of the "peanut" 
tube. Alcohol is necessary to the life of 
the Poulson arc. It 

* 
just has to perish. 

IN RETROSPECT 
There were things that my grandmother 

never could do- 
Pray, child, pray. 

Dress like a flapper and make home 
brew- 

Say, child, say. 
Take in the cheer of a loud -speaker 

clear, 
Chat about static and strays, 

Lightning arrestors and bulbs and de- 
tectors- 

Think what she missed in her days! 
There were things that my grandfather 

never could do- 
Pray, child, pray. 

Ride in a motor -car built just for two- 
Say, child, say. 

Hear a prize fight at his bedside o' night. 
Knew not cycle or circuit or core; 

Lived in the dark in re coupling and 
spark- 

His life must have been one long bore! 
* * * 

Complaint is made that some of the 
radio messages received from mid -ocean 
this summer are unintelligible. But, of 
course, it is not due to the fact that 
senders are "half seas over."- Pittsburgh 
"Chronical Telegraph." 

* * * 

"Farmer up our way," writes J. D. 
Hawes, Ogdensberg, New York, "has 
named his pet cow 'Battery B.' Why? 
Discovered when milking her that her tail 
is full of switches." 

* * * 

Logan Hemstreet, Muncie, Indiana, sends 
this society note: "Mr. Reo Statt was 
host at a party in honor of his fiancee, 
Miss Milly Henry." 

Suppose a large number of guests were 
invited to meter. 

* * * 

Our Own Broadcasting Station 
OUCH for week beginning August 14, 1922. 

7:01-Old Uncle Ebs' "Tales of the Pre - 
Cabaret Days," when he was a Night - 
Blooming Harold along the Great White 
Way. 

7:23-Summer sports : Hunting Eggs 
in a Cuckoo Clock. 

7:54-Reading: "Why Is an Ecto- 
plasm?" by Professor Smudge of the 
Lapland University. 

8 :07-"The Flapper Curse and How to 
Cure It." A solo -symposium by Roy K. 
Moulton, cachinnatory expert of "The 
Evening Mail." 

8 :22 - Deep-sea pastimes: "Dodging 
Rum Runners off the Atlantic Coast." 

8:40-American Citizens Being Taxed 
to Support the Anti -Saloon League. Don't 
miss the peals of laughter that tune in 
with this number. 

9 :15-The latest dance craze: "Congres- 
sional Sidestepping." 

9 :30-Weather report: If it doesn't stop 
raining on Saturday afternoon, I'm go- 
ing to take Sundays off. 

10:00-Correct time from the Jupiter 
Pluvius Umbrella Factory. 

-ROBERT MACKAY. 
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High -Frequency Circuit for Receiving 
Transoceanic Messages 

(C. Kadel & Herbert News Photos.) 
The accompanying photograph shows A. Ringel, at the College of the City of New York, adjusting an instrument which tunes six circuits at one time. It is the new high frequency circuit used in receiving transoceanic radiotelegraph messages. When receiving more than 100 words a minute, by machinery, it is absolutely necessary to use a circuit of this type. Note the variable condensers on the back of the table. Above them are coils, placed at various angles. With the proper cir- cuit it is possible to tune six circuits at one time. 

451 Stated Broadcasters 
Wyoming Only Commonwealth 

in Union Now Without 
a Station 

WHEN KDKA, the first broadcasting 
call, was assigned, nine months ago, to 

the Westinghouse Electric & Manufactur- 
ing Co., Pittsburgh, Pennsylvania, even 
the Chief Radio Inspector did not suspect 
that, to -day, there would be 451 stations 
broadcasting, one or more in every State 
except Wyoming. The growth has been 
phenomenal ; but, at the same time, healthy, 
for applications for broadcasting -station 
licenses continue to pour in to the Depart- 
ment of Commerce at the rate of about 
three a day, with only about half a dozen 
withdrawals. 

During the week ending July 29, twenty- 
six more stations were licensed, including the 
stations of the Wilmington Electrical Spe- 

cialty Co., the first in the State of Dela- 
ware, which now leaves but one State with- 
out a broadcasting station. 

Wyoming, last of the States alphabetical- 
ly, is also the last to take up radio com- munication. There are no public service or broadcasting stations there, no experimental 
or technical operators and only three special 
or advanced amateur stations; one each at Douglass, Casper, and Elk. In the whole of the Seventh Radio District, comprising 
Wyoming, Oregon, Washington, Idaho, 
Montana, Alaska, there are only about 750 amateurs transmitting, while in other dis- tricts the number runs into two or three thousand. Evidently something must be done to awaken Wyoming to the call of the air, when even so small a State, Delaware, 
has one broadcaster. 

Naturally the greatest number of broad- casting stations are operated by electrical manufacturers and dealers, but one of the keenest interests displayed is that of the press of America -68 papers broadcast. 

May Have Talking Movies 
Illinois Professor Uses Loud 

Speaker and Amplification 
in New Invention 

USING amplification and a loud speaker, 
Professor Tykocinski Tykociner, an in- 

structor in the experimental station at the 
University of Illinois, believes that he has 
the solution of the talking movie. He pro- 
duces a negative with the photographed sub- ject on one side and the sound wave on the 
other, thus eliminating the ordinary prob- 
lem of synchronization. When the light 
is thrown through this film on the wave 
side and concentrated on a photo -electric 
cell an electric current, varying with the 
volume of light is set up. The current is 
amplified many times and run through a loud speaking phone; it offers a curious 
field for experiment, inasmuch as there seems to be no reason for its failure. 
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The Work of the Audio -Frequency 
Transformer 

By George W. May, R. E. 
WHAT is an audio -frequency 

transformer? Where is it 
used? What does it consist 

cf ? To the beginner these questions 
need explanatory answers. The audio - 
frequency transformer is a very im- 
portant factor in radio reception. 

Some experts credit these audio -fre- 
quency transformers as rectifiers, 
claiming that they rectify, or change, 
direct current to alternating current or 
vice-versa. Transformers are gener- 
ally built in two ways, namely : to 
change an alternating current from a 
lower to a higher current; or, from 
a higher to a lower current. 

A good illustration of just what 
takes place is presented by the bicycle. 
One knows that a bicycle has pedals 
which are so constructed so as to en- 
able transmission from the pedals to 

A closed -core audio -frequency amplify- 
ing transformer. It consists of two coils 
of insulating wire, forming a primary and 
secondary, wound upon a rectangular 
core. The core is built of sheets of iron, 
called lamentations, to reduce the heating 
and increase the efficiency of the machine. 
Suggested by G. W. May. Drawn by 

S. Newman & Co. 

the gear attached to the frame. It 
may be seen that the turning of the 
pedals rotates the gear in such a man- 
ner that if another gear should be cou- 
pled up by chain or belt, transmission 
could be had from one to another. 
Suppose we have a 5 -inch gear on the 
pedal mount so that when the pedals 
turned, the 5 -inch gear would rotate. 
On the rear wheel we have a 2 -inch 
gear which, also, could be rotated. 
Now, if these gears were coupled by 
chain, or belt, and the pedals were 
made to rotate, we would have trans- 
mission of speeds. That is, every time 
the 5 -inch pedal made one revolution, 
the 2 -inch pedal would make, approxi- 
mately, 2/ revolutions. This would 
be a ration of 1 to 2/, or vice versa. 
In fact, we would be creating trans- 
mission from a lower speed t.o a 
higher speed, or vice versa. 

This illustration pertains to audio - 
f requency transformers. A transform- 

er generally consists of a closed core 
made up of soft -iron laminations on 
which is wound two distinct coils, 
namely : primary and secondary. Their 
relation to the number of turns in both 
coils determines the effect of one coil 
upon the other. Let us assume that 
the primary coil is wound with 100 
turns, and the secondary coil with 1000 
turns or ten times the number of turns 
in the primary. We then exert a pres- 
sure of ten volts on the primary with 
a current strength of 5 amperes. 

If the transformer is 100 per cent 
efficient, we could expect a current of 
.5 of an ampere at a pressure of 1000 
volts in the secondary. When the 
number of turns on the secondary of 
a transformer is greater than the num 
ber on the primary, the voltage will be 
increased and, at the same time, the 
amperage lowered. When the secon- 
dary turns are less, this action is re 
versed. 

Electrical transformers are sub- 
jected to losses, one form being cop- 
per losses occasioned by the resistance 
of the wire; and Lore losses which re- 
sult from the inability of the molecules 
of iron to exactly follow the rapid 
alternations of the current 44o which a 
transformer is subjected. 

The audio -frequency transformer 
illustrated is of the shell type utilizing 
a 14 -mil., silicon steel core. The most 
effective function of the transformer is 
when its characteristics are diamet- 
rically opposite to good practice in ra- 

Functions of Reception 
MOST radio enthusiasts know 

that there are various types of 
apparatus for the reception of radio 
broadcasting. Some of these sets 
are more sensitive than others. 
Sensativity, in the sense we apply 
it to receiving sets, is a quality 
analogous to power in transmitting 
apparatus. Most receiving sets have 
five distinct functions : intercepting. 
detecting, tuning, amplifying and re- 
producing. It will be helpful to us 
later when we consider receiving 
sets as complete units, if these 
functions are understood. 

Radio activity and public service 
will be harnessed. This will mean 
another step higher in civilization. 
-Hoover. 

dio resonance -design. If we have a 
low -coil resistance and comparatively 
high leakage tuned to a definit audio - 
f requency, we may then say that we 
have an efficient resonant -transformer. 
On the other hand, the amplifier trans- 
former works at its best when the 
tables are turned or when the trans- 
former has low leakage, tuning aper - 
iodic, and the coils high resistance. 

A simple way of making an open - 

The completed core -transformer closed. 
When the transformer is completed, some 
method must be taken to prevent the 
wires from becoming injured. Tape is 
usually bound around these windings, as 
shown in the illustration. Suggested by 
G. W. May. Drawn by S. Newman & Co. 

core type transformer audio -frequen- 
cy, is to get a fiber, or cardboard, cyl- 
inder 1 inch in diameter and 2/ inches 
long. On this cylinder place evenly 
spaced, 9 fiber washers with an out- 
side diameter of 23/4 inches, and it 
of an inch thick. 

In each of these sections 1, 2, 4, 5, 
7 and 8 wind a secondary winding of 
1,000 feet No. 4 enameled copper -wire. 
In each section of 3 and 6, wind a pri- 
mary winding of 1500 feet of No. 40 
enameled copper -wire. Connect all pri- 
mary windings in series with one an- 
other, also all secondary windings in 
series with one another. The binding 
posts may be connected and brought, 
as desired. 

Transformers are generally used in 
receiving work in connection with 
vacuum -tube amplifiers. They do not 
act as amplifiers themselves, but mere- 
ly step up the voltage of the plate cir- 
cuit of the preceding tube. As a 
vacuum tube is a sort of valve, this 
increased grid current controls a rela- 
tively larger voltage and current in the 
amplifier plate -circuit. This is an 
important factor in radio work. 
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Early Days in Radiophone Broadcasting 
Historic Dates in the Annals of the New Era 

of Radio News and Music 
By Charles Gilbert 

President and General Manager of the De Forest Radio Telephone & Telegraph Co. 

SO much interest is being shown 
in the beginnings of radio 
broadcasting, in the present 

awakening of public interest in the 
radio art, and so many inquiries are 
being made regarding the pioneer 
broadcasting of Dr. Lee de Forest 
that a few of the historic dates in 
the development of this notably 
American art will be interesting to 
the growing population of radio fans. 

The first broadcasting of music 
was not by means of the phono- 
graph so generally used at present. 
The spring of 1907 saw the radio 
distribution of synthetic electrical 
music, generated and played in a 
building at the corner of Broadway 
and 37th Street, New York City. 
The plant itself consisted of many 
inductor alternators whose frequen- 
cies were those of the entire musical 
scale. Music furnished bythis elec- 
trical organ was transmitted by 
wire to nearby theaters, hotels, and 
restaurants, where one or several 
horns, or loud -speakers poured into 
the ear this new electrical music. 
To connect this musical current into 
radio frequency and impress on the 
antenna-erected for this purpose 
on the roof of this building by Dr. 

de Forest -w a s comparatively 
simple ; and, thereupon, the demon- 
strations were made for the receiv- 
ing stations in New York City. This 
experiment in broadcasting, how- 
ever, lasted but a very short time. 

The location of what may properly 
be described as the first actual radio- 
phone broadcasting station of the 
world, however, was in the old Par- 
ker Building, 19th Street and Fourth 
Avenue, New York City. On the top 
floor of this building was the labora- 
tory of Dr. Lee de Forest ; two flag 
poles on the roof of this building 
furnished the necessary support for 
the antenna. It was in this same 
little old laboratory that, many 
months earlier, the inventor tested 
out his first three -electrode vacuum 
tube. Unfortunately, this historic 
laboratory, which saw the birth of 
the "tiny glass baby," known as the 
modern Aladdin's lamp, is no longer 
in existence. In January, 1908, a 
great fire completely destroyed the 
Parker Building, incidentally wiping 
out of existence notebooks and many 
precious samples of the earliest 
audion bulbs. 

The first actual transmission of 
phonograph music was the result of 

Hope to Radio Jazz to Death 

(C. Kadel & Herbert News Service.) 
Famous Dallas Choir of the Sacred Harp Singers representing 4,000,000 mem- 
bers, mostly from Southern States, recording old-time hymns to be broadcast 
to future generations. The Texans say that jazz does not appeal to the best 
that's in us. The photograph shows the Dallas choir. In the group are Mrs. 
C. A. Penniman, W. T. Coston, J. Roscoe Golden, T. K. Johnston, Lindsay M. 
Greene, Mrs. L. C. Bridges (director), E. W. Macon, A. A Heartsill, and 

Harry J. Thomas. 

experimental tests by Dr. Lee de 
Forest, in 1907, on some twenty 
small telephone transmitters plan- 
ned for installation on the late Ad- 
miral Evans's battleships and de- 
stroyers, prior to their historic 
round -the -world cruise. 

The first actual application of the 
de Forest radiophone in reporting a 
news event was, no doubt, the re- 
porting of the yacht races on the 
Great Lakes in the same summer of 
1907; gramophone music was then 
furnished between the spoken bulle- 
tins. 

During the operatic season of 
1908-09, there was a temporary in- 
stallation of a radiophone broadcast- 
ing station on the roof of the Metro- 
politan Opera House, New York 
City. Microphones concealed among 
the footlights of the stage, con- 
nected with the transmitting sta- 
tion, then gave the first radio opera 
in the history of the art. 

The first opera artist to sing 
directly into the microphone of a de 
Forest radiophone transmitter was 
Madame Mazarin, Oscar Hammer - 
stein's dramatic soprano, who sang 
at a special performance at the de 
Forest laboratory at 103 Park 
Avenue, New York City. 

Radio news and music was first 
furnished on a regular program, in 
the fall of 1916, at the de Forest 
laboratory in Highbridge, New 
York. In connection with "The 
New York American," the election 
returns of the 1916 campaign were 
supplied to the radio amateurs of 
the Eastern States. Music for a 
radio dance was supplied by the de 
Forest Highbridge laboratories, on 
the evening of December 30, 1916, 
for a house party given in Morris- 
town, New Jersey. 

After several experimental tests, 
"The Detroit News," on Wednesday 
September 1, 1920, reported the fact 
that the Detroit News Wireless 
Service "for the benefit of the De- 
troit devotees of the radiophone will 
be a regular part of the news to the 
public." 

It should not be forgotten that the 
year 1920 also saw the broadcasting 
of orchestral music on a large scale 
from the California Theater, San 
Francisco. 
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New Chamber of Commerce to Make 
Radio a Public Utility 

By Carl Hawes Butman 
GOVERNMENT officials having 

to do with radio communica- 
tion, including Herbert R. 

Hoover, Secretary of Commerce, who 
is charged with its regulation, believe 
that if the newly -organized Chamber 
of Commerce lives up to its plans and 
aims, the future of radio in this coun- 
try is assured. 

Based on sound principles of guar- 
anteeing to the users of radio, and the 
public in general, standard and efficient 
radio sets and better broadcasting, and 
aiming to make radio a public utility, 
pioneer manufacturers have organized 
the first Radio Chamber of Commerce. 
Their first convention, held in Wash- 
ington, D. C., was a huge success. It 
was a representative meeting, there be- 
ing over thirty radio manufacturing 
firms, from all parts of the country in 
attendance, said to represent over 80 
per cent. of the manufacturers. The 
possibility of "clique or sectional" con- 
trol was eliminated by the constitution 
and by-laws adopted. The election of 
a board of governors, including eleven 
district vice-presidents, each of whom 
has a vote, guaranteed that each of the 
nine radio districts would have at least 
one representative on the governing 
board. 

At the opening of the three-day ses- 
sion at the Wardman Park Hotel, 
Judge W. H. Davis, of New York, 
was made temporary chairman. In the 
absence of the Secretary of Commerce, 
detained by coal conferences, the chair- 
man presented a message from Secre- 
tary Hoover approving of the forma- 
tion of the national chamber, and carry- 
ing a promise of co-operation if the 
plans of the chamber to "maintain a 
high standard of quality and depend- 
ability in the manufacturing of radio 
apparatus" and to protect the public 
from inferior sets made by manu- 
facturers who do not have the welfare 
of the industry under consideration, 
are carried out. 

A committee of fifteen manufactur- 
ers nominated representatives of the 
radio industry for officers and di- 
rectors, and the election resulted in the 
selection of the following temporary 
officers to serve until the first regular 
election set for November : 

W. H. Davis, of Pennie, Davis, 
Marvin & Edmonds, New York, presi- 
dent; Harold J. Power, American 
Radio and Research Corporation ; 

Medford Hillside, Massachusetts, vice- 
president ; George Lewis, National 
Radio Chamber of Commerce, New 
York, executive secretary; Cloyd 

Marshall, Dubilier Condenser Com- 
pany, New York, treasurer. 

Eight governors and one alternate 
were also elected : A. H. Grebe, A. H. 
Grebe & Co.; C. B. Cooper, Ship 
Owners Radio Service; A. G. Mor- 
gan, Adams & Morgan B. L. Moore, 
Federal T. & T. Co.; C. R. Rypinsky, 
C. Brandies Co.; C. E. Stahl, Con- 
necticut Tel. & El. Co.; J. R. Craw- 
ford, National Carbon Co.; E. F. 
Harding, Holtzer Cabot Co.; and F. 
Washington, Cutting & Washington. 

The following vice-presidents were 
also elected for seven radio districts, 
two remaining to be elected later : First 
-O. K. Luscomb, Clapp-Eastham 
Co. Second-A. M. Joralemon, Na- 
tional Carbon Co. Third-A. Keny, 
Atwater -Kent Co. Sixth-A. B. Ken- 
nedy, Colin B. Kennedy Co. Seventh 
-R. H. Mariott, United States Gov- 
ernment. Eighth-Powell Crosley, 
Jr., R. B. Conrad, Westinghouse El. 
Mfg. Co. Ninth-Harry Bradley, 
Allen Bradley & Co., and Dr. Burgess, 
Burgess Battery Co. 

Besides the officers mentioned above, 
the following took active interest in the 
outcome of the first convention: 

Major L. B. Bender, Army Signal 
Corps ; Harry L. Bradley, Allen Brad- 
ley Co., Milwaukee; Dr. L. Clement, 
Philadelphia; W. L. T. Davis, Eastern 
Radio Corporation, Wilkes-Barre, Pa.; 
Dr. J. H. Dellinger, Bureau of Stand- 
ards ; A. A. Dana, Fahnestock Electric 
Co., Long Island, N. Y.; William 
Dubilier and W. A. Eaton, Dubilier 
Condenser Co., New York ; Alex Eise - 
mann and J. D. R. Freed, Freed -Eise - 
mann Radio Corporation, New York ; 

Matthew Q. Glaser, New York ; F. P. 
Guthrie, Shipping Board Radio Sec- 
tion; W. F. Hurlburt, Wireless Im- 
provement Co., Jersey City, N. J.; 
Harold Hymans, Radio Service & 
Mfg. Co., New York City; Abraham 
Kutner, Philadelphia ; F. F. Loock, 
Allen-Bradley Co., Milwaukee ; Arthur 
Lynch, "Radio Broadcast," New York; 
W. B. Nevin, Radio Distributing Co., 
Newark, N. J.; R. S. Ould, Bureau of 
Standards ; F. W. Magin, Industrial 
Controller Co.. Milwaukee ; W. H. 
Taylor, A. H. Morton. G. Sleeper and 
J. C. Sleeper. Sleeper Rodes Co., New 
York City; I. P. Rodman, Gardner - 
Rodman Corp., New York City ; E. 
Steinberger, Electrose Mfg. Co., 
Brooklyn ; Paul G. Weiner, Gregg & 
Co., New York City ; Dr. S. W. 
Straton, Bureau of Standards ; Dr. 
Louis Cohen and Captain Guy Hill, 
United States Signal Corps ; Corn - 

mander, S. C. Hooper, U. S. Navy; 
Donald Wilhelm, Department of Com- 
merce; L. E. Whittemore, Bureau of 
Standards. 

During the first day's sessions, Com- 
mander Hooper representing the Naval 
Radio Engineering Section, pointed 
out the value of an organization of 
reputable manufacturers to the country 
as an asset to national defense, and 
urged the co-operation of manufactur- 
ers with governmental radio apparatus 
specifications. 

"The Navy Department," he said, 
"has practically made the present state 
of radio communication possible by its 
specifications of a standard vacuum 
tube and other devices." Standardiza- 
tion is one of the most important needs 
of the industry, he stated, explaining 
that we can not afford to have lamps 
made by one firm which do not fit into 
the sockets made by another. "Due 
to the inability of the radio manu- 
facturers to cope with the tremendous 
demand for apparatus which swept the 
country recently," Commander Hooper 
pointed out, "practically a million men 
and boys have been forced to build 
their own sets, with the result that they 
know a lot about radio, as much per- 
haps as if they had taken an ordinary 
B. S., college course. When these 
young men enter college they will de- 
mand advanced radio -work, thus in- 
creasing our knowledge in radio de- 
velopment, besides being a potential 
asset in the number of operators in the 
event of wartime needs." Captain 
Guy Hill, Army Signal Corps, and Dr. 
L. duP. Clement also spoke on the 
future of radio development, regula- 
tion, and standarization. 

A trip to the Washington Navy Yard 
was made by the delegates, and Com- 
mander Hooper escorted a number of 
the visitors through the big Arlington 
Station. All the delegates and a num- 
ber of government officials attended a 
banquet, where Dr. S. W. Stratton, 
Dr. Louis Cohen and representatives 
of the Department of Commerce and 
Shipping Board Radio Section talked 
about radio. On the closing day, the 
manufacturers were the guests of Dr. 
Stratton and Dr. Dellinger at the Bu- 
reau of Standards Radio Laboratories. 

Much remains to be accomplished 
before the Radio Chamber of Com- 
merce completes its national scope and 
begins to function in the control of 
standard apparatus ; but the officials 
expressed themselves as well satisfied 
with the progress made and the co - 
with the progress made. 
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Practical Measurements of Capacity 
and Inductance 

By W. A. Dickson 
THE calculation and measure- 

ments of capacity and in- 
ductance in radio -receiving cir- 

cuits, besides being necessary for 
accurate design, presents a very in- 
teresting subject for the amateur 
experimenter. Provided the methods 
and formulas described herewith are 
correctly followed out no difficulty 
should be encountered by the be- 
ginner. 

Where it is desired to determine 
the inductance and capacity of the 
antenna, a wave meter and standard 
units of inductance and capacity are 

i 

Figure 1. Schematic diagram show- 
ing how to measure or calculate the 
wave length of a circuit. With the aid 
of a wave meter the inductance coil 
L-1 may be measured. Drawn by 

W. A. Dickson. 

required. The aerial is excited by 
a spark coil, or buzzer, and the wave 
meter placed in an inductive relation 
to it, as shown in Figure 1. The 
reading thus obtained we will call 
W1. With the standard inductance 
L1 inserted in the antenna circuit, a 
second reading on the wave meter is 
taken which may be designated by 
W2. 

Then L = W12L1 

(W22 - W12) 
Where L is the inductance of the 

antenna in microhenrys. 
L1 is the inductance of the stand- 

ard in microhenrys. 
The capacity of the antenna may 

be measured in practically the same 
way. The natural wave length, W1, is 
found, and with a standard con- 
denser C1, of .001 mfd. capacity, in- 
serted, a second reading is taken on 

the wave 
readily be 

Then 

meter, W2. As it can 
seen, W2 is less than W1. 

W12 - W22 

C = X Ci 
W22 

Where C is the capacity of the 
antenna in mfds. 

The capacity of the antenna, or of 
some other unknown condenser, may 
be measured by the bridge method. 
The condenser of which it is de- 
sired to determine the capacity, 
designated in Figure 2 by C1, is con - 

Figure 2. Schematic diagram sho 
a condenser if the other values are 

nected across the X terminals of the 
bridge. C2 is a standard variable 
condenser calibrated in microfarads. 
R1 and R2 are the variable resistance 
units of the bridge. An ordinary 
telephone -transformer is shown at 
T, the primary of which is in series 
with a buzzer and battery. The ap- 
paratus is excited and the values of 
R1 and R2 varied until a minimum of 
sound is heard in the phones. 

R2 
Then C1 = C2 X 

R1 
It must be borne in mind that the 

capacity of the antenna when mea- 
sured by this method is only the 
simple capacity and is usually 
greater than the effective capacity 
which would be the value when the 
antenna is traversed by radio -fre- 
quency currents. 

The effective capacity may be 
measured by the method shown in 
Figure 3. A variable condenser and 
inductance is excited by a buzzer 
and the oscillations act on a circuit 
containing inductance, capacity, 
crystal detector and phones. C2 is a 
standard variable condenser cali- 
brated in microfarads, and C1 is the 
condenser of which the capacity is 
to be determined. An arrangement 

consisting of a double -pole double - 
throw switch allows either con- 
denser to be inserted in the circuit. 
The inductance is varied until maxi- 
mum sound is heard in the phones 
using C1. The switch is then thrown, 
placing C2 in the circuit, and its ca- 
pacity is varied until maximum 
sound is again recorded in the 
phones. It will then be seen that 

C1 = C2 

With the same apparatus as in 
Figure 3 the effective inductance of 
a coil may be readily calculated. 
C2 is shunted across the coil and the 

D 

di"! ka 
wing how to measure the capacity of 

known. Drawn by W. A. Dickson. 

circuit adjusted to resonance with 
the oscillating circuit. If it is a 
standard wave -meter, the wave 
length, or natural oscillating period, 
of the coil may be read directly, 

W2 
then L - 

CZ x 3652 

where L is the inductance of the coil 
in centimetres. 

ß0221p 

Figure 3. How the effective in- 
ductance of a coil may be readily cal- 
culated. Drawn by W. A. Dickson. 
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Experimenting with Armstrong 
Circuit, Oklahoma Doctor 
Produces Unusual Hook-up 

Anfenna 
,U V 7/2 

Luo 

8090 
Volts 

OC.50\ T 

Var 
I/ Pt 

Var 
II Plate 

/Pt 75 

UV 2/6 or 
202 - 

Var 
l/Pl. 

U.V.Z/6 
or 202, 
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Schematic diagram of Dr. Kelly's circuit, by which he secures remarkable results 
in amplification. The diagram resembles that of Major Edwin H. Armstrong, 
with several minor changes, which Dr. Kelly developed while experimenting with 
the Armstrong superregenerative circuit. Suggested by Dr. O. S. Kelly. Drawn 

by S. Newman & Co. 

DR. O. S. KELLY, of Oklahoma 
City, Oklahoma, sends to RADIO 

WORLD the interesting hook-up pub- 
lished herewith. Dr. Kelly tells us 
that his circuit is the result of an acci- 
dent while he was working on the 
Armstrong superregenerative circuit 
in connection with combined radio - 
frequency and audio -frequency after 
the French ideas of 1918 and 1919. 
He claims that his hook-up handles 
static in a very satisfactory manner and 
brings in signals. By experimenting 
and making changes on the trans- 
former and coils of wire, when con- 
nected correctly, give remarkable am- 
plification. 

The Care 
IN receiving -circuits employing 

crystal detectors, the effective 
range depends a great deal on the sensi- 
tivity of the detector. As a rule, there 
are some crystals that are more sensi- 
tive than others, but even a sensitive 

The apparatus used by Dr. Kelly 
in his hook-up are as follows : 

2 vario -couplers, 180 -degree coup- 
ling. 

1 50 -turn duolateral honeycomb coil. 
3 11 -plate variable condensers. 
1 15 -plate variable condenser. 
1 43 -plate variable condenser. 
Letter A represents 2 variometers in 

the place of the loose -coupling feed- 
back, which will work satisfactorily. 

UV 712 is the type number of the 
RCA audio -frequency transformer. 

UV 201, UV202 are type numbers 
of their tubes. 

UV numbers may be purchased by 
anyone handling RCA material. 

of Crystals 
crystal may be ruined by improper 
care. There are times when the action 
of the air on the surface of these crys- 
tals starts oxidization and prevents 
them from functioning properly; but 
a more serious trouble is caused by 

Novel Makeshift 
Loud -speaker 

By D e Witt H. 7 horn pson 
(See photograph on front cover of this 

number of Radio World.) 

THE radio fan who has at his dis- 
posal an electric heater has the 

basis for a novel loud -speaker. This 
is accomplished by removing the ra- 
dio receivers from the headband, 
hanging them over the heating ele- 
ment, as shown in the accompanying 
photograph, and connecting them to 
the radio -receiving set with one or 
more stages of amplification. For 
best results, it will be necessary to ex- 
periment with various positions of the 
receivers, within the reflecter of the 
heater, until the proper focus is found. 
While such a makeshift Ioud-speaker 
is by no means as efficient as a pho- 
nograph horn, the writer has obtained 
fair results with it on music and 
speech from WHA, about fifty miles 
away, using a short-wave regenerative 
set, one stage of audio -frequency am- 
plification and Murdock 2,000 -ohm 
phones. Furthermore, . by experi- 
menting with various positions of the 
receiver in regard to the reflector and 
noting the results makes an interest- 
ing experiment in acoustics. 

Schedule of Stations 
Broadcasting Press News 
from Various Parts of 

the World 
(These stations use spark signals) 

CALL STATION METERS TIME 
NAA.... Washington, D. C 2500. .10 p.m. 
IVAR....Key West, Fla 1500 .10 p.m. 
NAX....Colon, Panama 2400. .10 p.m. 
KHK....Honolulu, T. H 600....11:30 p.m. 
NPG....San Francisco 600.... 1:15 a.m. 
NPL....San Diego, Cal 2400. No Schedule 
NAH....New York City 1832.... 9 p.m. 
BZM....St. Johns, N. F 1500.... 7:30 p.m. 
VCU....Barrington Pass., N. 5 1500.... 8 p.m. 
BZN.... Falkland Islands 4300.... 3:30 p.m. 
BZL....British Guiana 1300.... 6 a.m. 

BYZ....Malta (Rinella) 2650.... J 7pß 
OAZ....San Cristobel, Peru 1500.... 2 a.m. 
BXY....Hong Kong, China 2000.... 9:45p.m. 
BXW....Singapore 2000.... 9:15 p.m. 
UA ....Nantes, France 2400.... 3:30 p.m. 
FL ....Paris, France 2500.... 3 p.m. 
YN ....Lyons, France 5000.... 8 p.m. 

All stations along the Atlantic and Pacific Coasts 
broadcast their weather reports at 8 a.m., noon, 
4 p.m. and 8 p.m., daily. 

handling the surface of the crystal with 
the fingers. This generally pertains 
to the galena crystal. Where this has 
been done and the surface of the crys- 
tal is found to be less sensitive after 
continued use, it should be scraped 
lightly with a penknife. Sometimes a 
gentle rub off with a little alcohol will 
create a sensitive spot. If a crystal 
detector can be enclosed in a glass case 
where the hands cannot touch it, sensi- 
tive spots could be created more 
readily and stand less chance of jar- 
ring any sensitive spot that has been 
secured. 
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Radio World's Hall of Fame 

MAJOR EDWIN H. ARMSTRONG 
Inventor of the Armstrong Superregenerative Circuit 

The incidents of Major Armstrong's struggle for recognition in radio comprise one of the most 
remarkable chapters of a life - story crowded with romance. He began experimenting with 
radio, as an amateur, when he was fifteen years old. It was during the period of this early work 
that he discovered and diagramed what is known as "the Armstrong feed-back circuit," without 
which long-distance telephone -communication and broadcasting, as it now exists, would be 
impossible. Litigation over this invention lasted several years, but ended in a complete victory 
for Major Armstrong. This legal battle ensued while the young inventor was in the service of 
his country during the World War. Major Arm strong was graduated from Columbia University 
in 1913. He holds a degree of electrical engineer. His fame as an investigator was recently 
enhanced to world-wide eminence by his discovery of the Armstrong superregenerative circuit. 
This is the most widely discussed and important development in radio reception. He is only 
thirty-two years old. When the World War broke out he was studying for a master's degree 
at Columbia University, and was experimenting with wireless in collaboration with Professor M. 

Pupin in the Hartley Research Laboratory. 
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The Radio Primer 
A. B. C. for the Beginner Who Must 
Have the Facts Put Plainly and Tersely, 

and all Terms Fully Explained 

The Beginner's Catechism 
By Edward Linwood 

CAN more than one set operate 
successfully, utilizing the same 

aerial? 
Don't operate more than one set at 

any one time utilizing the same aerial. 
If this is done one set will tune the 
other out. 

* * * 

May iron wire be used as an aerial 
in place of copper wire? What is 
the reason for using copper wire? 

Iron, steel, or galvanized wire is 
never used for aerials, because they 
have too low a resistance. Copper 
is used mostly by everyone simply be- 
cause it is a better conductor of elec- 
tricity than any of the other conductors 
mentioned. 

* * * 

What is the best aerial that can be 
erected for the short wave lengths? 

A single copper wire from 100 feet 
to 150 feet long, and, at least, 50 feet 
high should answer this purpose. It 
is a good thing to remember that the 
lead-in should be taken off the end 
that points towards the station you de- 
sire to hear. This type aerial is known 
as the inverted -L type. It is di- 
rectional. 

* * * 

Should the aerial be well insulated; 
or, can it be erected in most any fash- 
ion? 

The aerial, being the first element 
depended upon for the reception of 
signals must, in all respects, be proper- 
ly insulated. If the aerial is not in- 
sulated, considerable energy will be 
lost and signals received will be weak. 
Insulators should be placed at each 
end of the aerial with the wire be- 
tween them. 

* * * 

Can loop aerials be safely operated 
during a thunderstorm? Can they be 
used to eliminate static? Do loop 
aerials require a ground when operat- 
ing? Are they directional? 

The indoor, or loop, aerial is coming 
rapidly into favor. During a lightning 
storm, the danger of listening in 
amounts to nothing. This is the ad- 
vantage of the loop. Futhermore, this 
type aerial is directional and has an- 
other main advantage of eliminating 

static to a greater degree than that of 
the outdoor type. Ground connections 
are not used with loop aerials. 

* * * 

How should antenna wires be erect- 
ed? Should joints be soldered? 
What effect will the signals have if 
aerial is run close to power light lines? 

All antenna wires should be con- 
structed and erected in a durable man- 
ner, and should be located so as to pre- 
vent electrical contact with any power - 
light wires. When run near power - 
light wires, the aerial should be run at 
right angles to such wires. If this is 
not done, serious trouble will be en- 
countered and may be traced direct to 
this very problem. All splices and 
joints should be soldered unless made 
with the approved splicing devices or 
clamps. Care should be taken that the 
lead-in wires are properly brought in 
through a non-combustible, non -ab- 
sorptive insulating bushing when en- 
tering the building. 

* * * 

What is this so-called static and 
when is it present? What steps can 
be taken to prevent this disturbance? 

Usually in the late spring, summer, 
and early fall the air is filled with 
static. It is a disturbance which 
creates much disfavor with radio fans. 
This bugbear cannot be eliminated at 
the present time as nothing has been 
invented that will keep it out entirely. 
Several methods may be used to help 
eliminate a part of static, particularly 
by using the indoor loop and by the em- 
ployment of radio -frequency circuits. 

Static is the heat and moisture of the 
clouds created by an accumulation of 
electricity above the earth. When this 
charge is of sufficient strength to dis- 
charge itself, it jumps to earth. This 
is called lightning. It causes that 
drum -banging noise in the ear pieces. 
This is a signal for the approach of a 
storm. 

Radio World's 
Revised Radio 

Dictionary 
By Fred. Chas. Ehlert 

Protective resistance rod-A high re- 
sistance made of graphite, carbon, or 
other material in the form of a rod. It 
is used to prevent high -frequency cur- 
rents from coming in contact with low - 
frequency circuits. Usually the ends are 
connected across the terminals of the 
power lines with the center of the rod 
grounded. This rod allows the high fre- 
quency electrical surges to be grounded, 
thereby preventing the blowout of the 
power apparatus and instruments. 

Quenched Cap-A spark gap generally 
made up of a number of gaps separated 
by insulating washers of mica or fish 
paper. 

Radiation-The transmission of energy 
through space in the form of electromag- 
netic waves. 

Radio frequencies-Vibrations not au- 
dible to the human ear. Frequencies 
above 10,000 cycles per second are termed 
radio frequencies. 

Reactance-See Impedance. 
Reactance Coil-A coil wound upon an 

iron core and so arranged that the num- 
ber of turns can be varied or the position 
of the iron core can be adjusted. It is 
used to regulate the power input of a 
transmitter. 

Receiving detector-A device arranged 
so as to change the incoming oscillations, 
so that they may become audible in the 
head telephones. 

Rectifier-A device for rectifying the 
alternating currents into pulsating direct - 
current. 

Receiving Inductance-The aerial tun- 
ing inductance allows adjustment of the 
aerial circuit to wave lengths greater than 
the natural wave length of the aerial 
circuit. 

Regenerative-(Known as the Arm- 
strong circuit). A circuit using a vacuum 
tube so arranged that after detection and 
rectification, the signal introduced in the 
plate circuit is led back to or caused to 
react on the grid circuit, thereby increas- 
ing the original energy of the signal re- 
ceived by the grid and greatly amplifying 
the response to weak signals. Usually a 
coil, known as a tickler, is placed in the 
plated circuit of a vacuum -tube receiver 
to transfer part of the energy of the 
oscillating plate -current back into the 
grid circuit in order to produce ampli- 
fication and to enable the tube to gener- 
ate oscillations of high frequency. 

Resistance-All metals have more or 
less electrical resistance, copper is used 
universally, due to its low resistance, low 
cost and ready supply. Resistance is op- 
position to the flow of an electric current 
through a conducting medium. 

Rheostat-A resistance coil usually 
provided with a means of varying the 
amount of resistance necessary to use. 

Rotor-The movable part or inner part 
of a variometer or induction motor. 

The Radio Primer has been published regularly in RADIO WORLD 
since issue No. 1, and will be a regular department in order to instruct 
and aid the many thousands of amateurs who are joining the ranks 
of radio enthusiasts every week. 
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How to Secure Perfect 
Regeneration 

S 

Schematic diagram showing the method employed in 
controlling the generative effect and the non -regenerative 
effect. This is accomplished by the switch marked S. 

Drawn by S. Newman & Co. 

FOR short wave -lengths many 
amateurs use tuning circuits 
employing the principles of 

Major Edwin H. Armstrong's super- 
regenerative circuit. However, with 
the various wiring diagrams, many 
do not get a maximum of result. 
This, probably, is due to the fact 
that the manipulation is too much 
for the average amateur. To over- 
come this, the accompanying hook- 
up will show the use of the regenera- 
tive effect in the Armstrong circuit. 

L-1 is the primary circuit of any 
loose -coupler or vario -coupler set. 
L-2 represents the secondary wind- 
ing, while L-3 is the so-called "tick- 
ler" coil which is connected in series 
with the plate circuit and placed in 
inductive relation to the high poten- 
tial end of the secondary coil, L-2. 

The tickler coil may be cut in or 
out of the circuit by the switch 
marked S. When the switch is 
placed at the right, a "plain detec- 
tor circuit" is the result ; but when 
thrown to the left the tickler coil 
is connected in the circuit and 
the regenerative -amplification effect 
then obtained. 

This regenerative connection will 
amplify the incoming signals about 
six times. It is possible to design 
the primary and secondary coils L-1 
and L-2 of the tuning coil so that for 
the range of wave lengths -200 to 
600 meters-tuning may be accom- 
plished by the condensers C-1 and 
C-2 alone. 

In this circuit the experimenter 
may learn how to employ the tickler 
coil and understand its uses. Keep 
the switch at the right until the in- 
coming signal is heard in the head 
phones. After the adjustments are 
made, throw the switch to the left, 
cutting in the tickler coil. By ad- 
justing this coil the amplification 
process will take place and the 
strength of signals immediately 
noticed. By the adjustment of the 
other instruments, signals should 
come in loud and clear. This is one 
of the best methods of learning the 
regulation of the tickler coil in a cir- 
cuit. When a compact set is pur- 
chased, some knowledge of the tick- 
ler coil will be gained. To -day there 
are scores of amateurs who do not 
understand regeneration. 

Transmitting at the United States Post Office 
(Describing photograph published on the front cover of this issue of Radio World) 

THE up-to-date farmer and the 
business man in the remote sec- 

tions and smaller towns no longer 
depend on the newspaper for impor- 
tant news pertaining to weather, crops 

and finance. Their needs in this direc- 
tion are supplied by the powerful radio 
broadcasting station operated by the 
United States Post Office at Washing- 
ton, D. C. The photograph on the 

The Importance of 
Correct Tuning 

By Harold Day 
LTNDER ordinary circumstances, 

while listening in, the set may 
be kept closely coupled. This broad- 
ens the tune, particularly if a con- 
siderable amount of inductance is 
used. The aerial circuit should be 
tuned with a variable condenser in 
series for short waves, and in shunt 
to primary for long waves. When 
the calling station is well tuned in 
-and if there is interference-the 
coupling will have to be loosened. 
This should be done gradually, ad- 
justing both the open and closed 
circuits with each change of coup- 
ling, until a point is reached where 
signals are readable through the 
disturbances. 

For further improvements in tun- 
ing the closed-circuit condenser 
should be made as large as possible 
and the closed-circuit inductance 
considerably reduced. The practice 
of loosening coupling, while receiv- 
ing, should be made obligatory on 
all who operate a set ; for it not only 
cuts out existing interference, but 
prepares for any interference which 
may arise during reception. Owing 
to the change of effective self-in- 
duction, in both circuits, both re- 
quire readjustment (retuning) with 
each change of coupling. 

Two aerials in the immediate 
vicinity, as on the same ship, have 
an influence on each other ; so that 
if both are used for receiving at 
the same time, the tuning of one 
will effect the other. This effect 
may be observed between aerials 
if they are very close together. 

front page of our cover of this issue 
of RADIO WORLD shows the radio room 
where information of vital impor- 
tance to miner, rancher, orchardist, 
and lumberman is being dissemin- 
ated by means of the radiotelephone. 
By this new plan, many of the 
farmers and business men through- 
out the country, equipped with re- 
ceiving sets, may listen in. 

Turn to the photograph. The 
operator, seated at the table, is 
broadcasting. At his left hand may 
be seen the shift handle which en- 
ables him to change to the various 
wave lengths in a moment. At the 
left corner of the table, is the hot- 
wire ammeter, which tells him the 
exact amount of power that is being 
radiated from the aerials. To the 
right is the giant transmitter with 
all its necessary equipment. On the 
upper shelf of the stand are the four 
pilotrons that make radiotelephony 
possible. 
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HowTwo Young W omen, 
Radio Secretaries, Became 

Radio Experts 
By C. D. Wagoner 

IT seems rather a far cry from 
preparing technical reports on 
high -frequency radio alterna- 

tors and multiple tuning to winding 
a spider -web inductance on a piece 
of cardboard that once held a hair 
net ; or from writing a lengthy re- 
port on activities of the radio de- 
partment of a big electrical concern 
to putting up an antenna in the back 
yard and finding the sensitive points 
on a second-hand galena crystal, yet 
this is what has been accomplished 
by Miss B. M. Apkes, secretary to 
E. F. W. Alexanderson, chief en- 
gineer of the Radio Corporation of 
America, and Miss Esther McInnis, 
secretary to David Sarnoff, general 
manager of the Radio Corporation. 

Miss Apkes became interested in 
the manufacture of a home receiver 
soon after the broadcasting station 
at WGY was opened. Schenectady 
dealers, at that time, were just as 
shy of receivers as dealers in all 
other parts of the country, and so, 
in desperation, Miss Apkes decided 
to build her own set. Bits of con- 
versation held with Mr. Alexander - 
son in his office, extracts from let- 
ters and reports written by him, 
came to her little by little. Finally 
she made a rough sketch of the set 
she planned to build. No sooner was 
the drawing finished than the actual 
work began. A piece of cardboard 
nearby served as a basis for winding 
the coils ; a few dozen feet of 
enamel -covered wire òn a discarded 
spool furnished the conductor itself ; 

the ever-present scissors were avail- 
able to cut the slots in the paste- 
board for the in -and -out winding. 

Schematic diagram showing wiring 
of receiver. 

Soon the coils were wound, the num- 
ber of turns necessary being "guess- 
ed at." The top of a cigar box made 
a nice, smooth surface to use as a 
base. Now nothing remained but 
binding posts and a detector. 

Here is where the advantages of 
friendship came in. Miss Apkes ap- 
pealed to some of her associates in 
the radio department showing them 
the coils she had made, as evidence 
of good faith. At once she awak- 
ened interest. One friend offered 
her a galena crystal and showed her 
how a fine wire "point" could be 
made up easily ; another donated a 

qa- _ 

Schematic diagram showing 
turns of No. 24 B. & S. enamel - 

covered copper wire. 

the 27 

few binding posts ; a third loaned 
her a pair of head telephones. A 
few gouges of the scissors, and holes 
were made in the base for the bind- 
ing posts ; a few turns of the pen- 
knife, and the posts were screwed 
in place and wired up. 

Miss Apkes now put up a single - 
wire antenna at her home, running 
about ninety feet from the top win- 
dow of the house to a tree, and then 
the set was connected up. At first 
nothing was heard, and her en- 
thusiasm fell considerably; but soon 
she thought of the coil windings and 
began removing turns. After a 
number of turns had been removed 
from each coil, faint signals began 
to _ come in from the powerful 
Schenectady broadcasting station. 
Moving one coil over the other 
slowly, Miss Apkes heard the signal 
come up gradually to e maximum, 
when clear, loud reception was 

MISS B. M. APKES 

Secretary to E. F. W. Alexanderson, 
chief engineer, Radio Corporation of 

America. 

heard. It worked. Marconi, fifteen 
years ago, hearkening to the three 
S's across the Atlantic, was no 
prouder than this fair radio en- 
thusiast receiving the General Elec- 
tric band "over the radio." 

Since that time, Miss Apkes has 
gone into quantity production and 
has turned out a set for Mr. Alex- 
anderson, which he and his family 
enjoy nightly. She also sent a set 
to the Radio Corporation offices in 
New York. No sooner did this ar- 
rive, than Miss McInnis saw in it 
a way of trying out in practice what 
Mr. Sarnoff so constantly was pre- 
paring memoranda on ; and that 
very evening an improvised antenna 
was strung from a window in a 
New York apartment to another 
building not far away-and WJZ 
came in well ! Two radio fans were 
added to the million or mare already 
in existance. 

Miss Apkes' design is a single - 
circuit receiver with a variometer 
inductance in series with the an- 
tenna, and across this a crystal de- 
tector. The inductances are two in 
number, both of the same size, and 
are wound in the spider web form 
for convenience of construction. 
Twenty-seven turns are wound on 
each coil, the wire being No. 24 B. 
& S., enamel covered. A galena 
crystal is used as detector. 

Although obviously this receiver 
suffers in comparison with a stand- 
ard -crystal detector set, both as to 
ease and flexibility of adjustment 
and as to sensitiveness, nevertheless 
the underlying idea of starting out 
with a set as near to fundamentals 
as. possible is right. Too. many radio 
listeners have worked with advanced . 

type sets only. These amateurs$ 
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How the set is operated. Fully described in the accompanying article. 

(Continued from preceding page) 

lack the perspective and knowledge 
of what they are doing, the knowl- 
edge possessed by those who have 
struggled upward from more humble 
sets. It is no idle prophecy that it 
will not he long before both Miss 

McInnis and Miss Apkes will be 
owners of sets embodying all the 
latest devices in tuning, detection. 
and amplification. Their mastery of 
the simpler set first will mean that 
they will more easily master the 

MISS ESTHER McINNIS 
Secretary to David Sarnoff, general manager, Radio Corporation of America. 

more complicated sets that follow. 
Then, of course, the element of 

expense comes in. One naturally 
feels timid at investing money in a 
receiver until one feels sure that it 
will work. The receiver described 
is really about the ultimate limit in 
the matter of cost, for, provided 
one's friends come across with bind- 
ing posts, galena crystal, and head 
phones; and provided, also, that one 
can stumble over an unattached 
spool of enamelled wire, the total 
cost of the set is about one cent, 
for pasteboard, and even that may 
be eliminated if one uses a shoe - 
box cover. 

Best of all, however, is the fact 
that Mr. Sarnoff and Mr. Alexander - 
son now give only a skeleton out- 
line of the reports that they want, 
confident that their secretaries, now 
wise by personal contact with 
radio's mysteries, will fill out the 
missing data without further in- 
struction. 

Daddy of the 
Vacuum Tube 

('entrai News Photo Service.) 

Model of the first vacuum tube in- 
vented by J. A. Fleming, famous 
British radiotrician, and carefully 
preserved at the College of the City 
of New York in its research labora- 
tory. This valve contains only a fila- 
ment and plate, and is the daddy of 
the present-day three -element tube,. 
without which the radio art would 
still be in the spark -coil -and -crystal - 

detector stage. 
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Radiograms Latest Important News of Radio Garnered from the 

World Over, and Reduced to Short Wave -Lengths 
for the Busy Reader. 

SYMPTOMS of a strange malady were diagnosed at sea by 
radio. Dr. Lee Brown, of the Royal Mail liner "Oropesa," 
which arrived Saturday from Southampton, was called 

upon, during the voyage, to prescribe for several of the crew on 
the Danish freighter, "A. T. Lanterhavet," who were suffering 
from a mysterious malady. The Danish vessel, which was then 
many miles distant from the "Oropesa," had come from Malta 
and was bound for New York. Dr. Brown, who had been con- 
nected with the British squadron stationed at Malta during the 
World War, at once recognized from the Danish captain's de- 
scription of the symptoms that the men were suffering from 
Malta fever, a species of malaria. He sent a message by radio 
prescribing the necessary remedies and outlining a course of 
treatment which had the desired effect, he claims, as no other 
call for aid was received. 

* * * 

A prescription relayed by radio was the means of saving 
another sailor's life. The man was aboard a British vessel in 
the Mediterranean and was taken critically ill. His captain 
broadcast a report of his condition, asking medical advice. A 
French vessel picked up the message, but no one could read 
English, so the operator relayed it to another French ship. On 
this vessel the doctor understood English but could not pre- 
scribe in the language. He, in turn, broadcast a prescription in 
French to another French ship, where it was translated into 
English and forwarded to the original vessel, where the captain 
followed instructions and the sailor recovered. 

* * * 
Captain Amundsen, the arctic explorer, has sent a radiogram 

from Nome, Alaska, that he has postponed his proposed trip 
over the North Pole in a radio -equipped airplane for one year. 

* * * 
Radio communication between this country and Norway may 

become a reality when the new .station now being built on the 
summit of Rundemandon, a 2,500 -foot mountain near Bergen, 
Norway, is completed. The improvements now under construc- 
tion consist of arrangements for a radio telegraph station with 
a 3,000 -kilometer radius and an 800 -kilometer phone for com- 
munication with England. The service will be in operation in 
one month. 

For a period of two years, licenses for broadcasting, granted 
in Great Britain, should contain the provision that only British 
instruments should be used. This is the recommendation of the 
postmaster general, and, according to "The Evening Times," 
London, has been approved by the Cabinet. 

* * * 

Radio messages recorded during the operator's absence is 
the latest. A radio relay recorder that receives and copies mes- 
sages without the use of a trained radio -operator, operates 
mechanism automatically in accordance with the signal received 
and acts as an automatic call system has been perfected by F. 
W. Dunmore, of the radio laboratory o fthe Bureau of Stand- 
ards, Washington, D. C. It is sensitive enough to convert, accur- 
ately, the most insignificant radio -signals into records, yet will 
operate in a vibrating airplane. 

* * * 

The United States Department of Labor is to broadcast. 
Not to be outdone in radio activities by the Agricultural, Post - 

Cleveland Bank's Radio 
Service 

Up -to -the -Minute, Four -Times -a -Day 
"Newspaper" for Benefit of 

Patrons 
THE Union Trust Company of Cleve- 

land announces, through A. H. Sco- 
ville, vice-president in charge of the bond 
department, the installation of a radio - 
broadcasting station which will be in 
operation on or about August 15. The 
new station will be a 500 -watt outfit of 
the very latest design which, under fav- 
orable conditions, has an effective radius 
of 500 miles. From 9 until 9:45, and from 
10 to 10:45 in the morning; and from 2 

office, Commerce and other civil departments of the Govern- 
ment, Secretary Davis has decided to put the Labor Department 
on the radio map and tell the world what it is doing. To this 
end he has officially asked the co-operation of the Navy De- 
partment in broadcasting labor activities and news relative to 
immigration quotas, labor arbitration, employment and child 
labor, as well as other official business. 

* * * 

If the broadcasting fever hits Great Britain as hard as it 
has hit the United States the subject of the government split- ting the tax on receiving sets with the companies carrying 
on the broadcasting will prove no mean source of revenue. 
American amateurs little realize the advantages of living on this side of the water, as every single British station, both for sending as well as receiving, is forced to take out a license 
and pay a substantial fee. 

* * * 
The entire question of patents in crystal -set construction 

will shortly be aired in open court as the result of a suit by the Freed Eisemann Radio Corporation against the Wireless 
Specialty Apparatus Company, in the Supreme Court of New York County, alleging unfair business competition by the latter 
firm, in publishing a series of trade advertisements containing 
a series of patent warnings. The plaintiff asks an injunction 
and $150,000 in damages. In the mean time the defendant in this suit is in turn suing in the United States District Court 
of the Southern District of New York, alleging infringement 
of three of its patents by the Freed Eisemann Corporation. 

* * * 
"This resort has gone wild over the radiophone!" writes the Lake George, New York, correspondent of "The World," New York. Most of the hotels, restaurants and even the small tea rooms have their outfits for giving radiophone concerts and special stock market reports to their patrons. At Newport, Bar Harbor, and throughout the Adirondack region, many 

of the leading hotels and private residences consider radio a necessity this summer. 
* * * 

A woman from Chicago went to Coney Island to hear her daughter back home singing by radio and being heard in one of the concessions at the park. 
* * * 

Do you love adventure? Here's a rare radio trip. The fol- lowing advertisement appeared in the New York City news- papers last week: 
WANTED --A radio operator who also is an experienced me- chanic, one with aviation experience preferred, to fly from New York to Brazil, up the Amazon for a thousand miles, the final destination being the World's Exposition at Rio de Janeiro, celebrating Brazilian independence. Write (do not call), telling of experience. Hinton -Martins Flight to Brazil, Room 1608, No. 111 Broadway, New York City. 

If it is achieved, the flight to Brazil will not only be an his- toric feat in aviation but in radio as well. 

Giving "radio equipped" as one of the attractions, two New York City residents advertised their furnished apartments for tenants. 

to 2:45, and from 3 until 3:45 in the after- 
noon the new Union Trust Radio Broad- 
casting Station will send out full and 
authoritative information on the major 
movements in the stock and bond mar- 
ket, together with latest prices on farm 
and dairy products. Intervals between 
quotations will be filled with the impor- 
tant financial news accumulating over the 
private wires of the company. 

The new station will bring not only to 
the city dweller who owns a receiving set, 
but to the farmer as well, up-to-the- 
minute information o nthe major move- 
ments of the financial world, together 
with the vital news of all the markets. It will enable the farmer who does not 
himself own a receiving outfit to call up 
his local bank and obtain the very lat- 

est quotations on his farm and dairy 
products, insuring proper buying and sell- ing on the farmer's part. It will enable 
the city dweller within a radius of 500 
miles of Cleveland to obtain the very latest news from the financial world. 

In effect, the Union Trust Radio Broad- 
casting Station will supply practically the entire Fourth Federal Reserve District 
with an up-to-the-minute four -times -a - day newspaper of the events of impor- 
tance in the commercial and financial 
world. 

Once a week, in the evening, from 7 to 8, the very best entertainment pro- gram available in Cleveland will be broadcast. 

Radio World, 52 issues, $6.00 
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Photographic News of the Week Shows No Decline in Radio's First Big Midsummer 

( C. Central News Photo e. 

This is a new device for recording high-speed radiotelegraph signals, particularly 
those received from Europe. The signals are amplified and then applied to a 
coil which is made to move in a powerful magnetic field. The motion of this 
coil is recorded on moving tape by means of a tiny glass pen attached. A 

record of the dots and dashes is faithfully reproduced. 

(C. Kadel & Herbert News Service.) 
Dr. A. N. Goldsmith and his new uni -control receiver. No taps are used, the 
inductance being varied by means of copper plates rotating alongside a coil. 
A complete detector and two -stage amplifier, using the new "peanut" tube, 
together with the accompanying filament and plate batteries, are included. 

(Left) Morgan L. 
Eastman, director of 
radio concerts at the 
Westinghouse broad- 
casting station KYW, 
divulging some inside 
information regarding 
the marvels of radio. 
By stretching a single 
copper -wire across the 
Cameo Room of the 
Morrison Hotel, Chi- 
cago, and grounding a 
wire on the radiator 
in the room Mr. East- 
man succeeded in 
picking up broadcast 
music. No exterior 
aerials were used; the 
apparatus was confined 
within concrete walls. 

(C. International.) 

(Right) These up-to- 
date canoe radio fans 
have rigged up in their 
frail craft a practical 
amplifier and aerial. 
When the proud own- 
ers of the canoe were 
asked for information 
regarding their stunt 
they exclaimed: "It 

works!" 
Underwood & Underwood. 

(Left) A radio set for re 
search work on long-dis- 
tance reception. Such a 
set is very complicated and 
requires considerable 
apparatus, as will be seen 
in t h e accompanying 
photograph. On this 
elaborate set Julius Wein- 
berger is conducting exten- 
sive investigations in the 
radio laboratories in the 
College of the City of New 
York. These investiga- 
tions are to perfect long- 
distance reception f r o m 
European stations, and to 
ascertain atmospheric 

conditions. 
(C. Kadel te Herbert 

News Service.) 

(Right) Major -General 
Robert Lee Bullard, com- 
mander of the Eastern 
United States Army, 
Department of the East, 
giving instructions by radio 
f r o m the broadcasting 
station at Fort Wood, 
Bedloe's Island, New York. 
General Bullard is talking 
into the phonotron, or 
"soup plate," used exclu- 
sively by the United States 

Army at WVP. 
(C. International.) 

What this large generator once 
accomplished is now being done with 
greater effect by the pliotron tube- 
the device shown in the hand at the 
lower part of the photograph. It is 
largely a matter of the smaller object 
giving greater power - of the more 
compact apparatus taking the place 

of the bulky one. 
(C. Nadel & Herbert News Service.) 
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Radio Manufacturers Form National Organization 
Radio Section of the Associated Manufacturers of Electrical Supplies 

to Stabilize Industry and Support Broadcasting 
By Walter K. Emmet 

Pide Macdonald 
C. E. HAMMOND M. C. RYPINSKI 

Chairman Vice -President 

A Iman 
CHARLES GILBERT 

Treasurer 

U. & U., N. Y. 

ELMER E. BUCHER 
Secretary 

Four leaders of the Radio Section of the Associated Manufacturers of 
Electrical Supplies 

PUBLIC 
interest in radio and, also, the 

manufacture and sale of radio appara- 
tus, is utterly dependent on broadcasting. If 
the few broadminded radio manufacturers 
who now transmit music and speech at their 
own expense were to abandon their stations, 
the radio industry might collapse over night. 
Since broadcasting is directed to the public 
as a whole, the radio industry must consider 
the public as a whole. The situation thus 
presented calls for united action by the 
industry, for a clear vision of radio's pos- 
sibilities, and for a certain degree of self - 
regulation. 

The manufacturers of ordinary commodities 
may flourish without necesarily becoming 
members of an association formed to further 
the interests of their industry; but an asso- 
ciation of radio manufacturers that think 
and act together must exist if the public 
interest in broadcasting and, hence, in ardio, 

is to be maintained. Moreover, the radio 
industry must supervise itself and correct 
some questionable practices that have al- 
ready manifested themselves. Radio cor- 
porations have been chartered literally by 
the hundreds, too many of them for the 
purpose of selling stock rather than of ad- 
vancing the radio art. 

In order to develop the support broad- 
casting, in order to stabilize trade conditions, 
an association must be organized with only 
reputable membership made up of members 
of the radio industry interested in the future 
development of radio. For this reason, the 
radio apparatus section of the Associated 
Manufacturers of Electrical Supplies has 
been formed to place the radio industry on a 
sound basis, to study the public taste in the 
matter of broadcasting programs, and to 
support and promote broadcasting stations. 
This Radio Apparatus Section was organ- 
ized on March 19, 1921, at a meeting held at 
the Hotel Pennsylvania, New York City. 
At the second annual meeting, which was 
held at Spring Lake, New Jersey, during 
the week of June 19, the Radio Apparatus 
Section of the Associated Manufacturers of 
Electrical Supplies, definitely announced its 
program and the part that it intends to 
play in promoting the best interests of radio. 
At this meeting, the object to be attained by 
the Radio Apparatus Section was proclaimed 
as follows: 

"To advance and protect the interests of 

the manufacturers of radio apparatus; to 
promote the standardization of radio ap- 
paratus; to collect and disseminate informa- 
tion; and to promote cooperation among the 
members." 

The membership of the Radio Apparatus 
Section is confined to bona fide and trust- 
worthy manufacturers. That this ideal will 
be realized, may be inferred from the names 
of the following members who constitute the 
section at present: 

Acme Apparatus Co., American Radio and 
Research Corporation, L. S. Brach Supply 
Co., C. Brandes, Inc., Burgess Battery Co., 
Clapp-Eastham Co., Cutler -Hammer Co., 
DeForest Radio Telephone and Telegraph 
Co., Dictograph Products Corps., Edwards 
and Co., Electrical Products Mfg. Co., Gen- 
eral Insulate Co., A. C. Gilbert Co., Holtzer- 
Cabot Electric Co., Manhattan Electrical 
Supply Co., W. J. Murdock Co., Pacent 
Electric Co., Radio Corporation of America, 
Signal Electric Co., Stromberg -Carlson 
Telephone Mfg. Co., Telenduron Co., 
Western Electric Co., Westinghouse Electric 
& Mfg. Co. 

Of equally high standing are the officers. 
M. C. Rypinski, vice-president and sales 
manager of C. Brandes, Inc.; is chairman of 
the radio apparatus section. The eastern 
vice-chairman is C. E. Hammond, secretary - 
treasurer of the Signal Electric Co. 
Charles Gilbert, president of the DeForest 
Co., is treasurer of the association. The 
secretary is Elmer Bucher, sales manager of 
the Radio Corporation of America. 

M. C. Rypinski, chairman of the executive 
committee of the Radio Section has long 
been associated with the electrical industry 
in general. An engineer of high standing, 
he is also a sales and merchandising expert, 
having been in charge of the radio sales of 
the Westinghouse Electric and Manufac- 
turing Co. He early advocated the com- 
mercial exploitation of the radiophone and 
assisted in the direction and operation of the 
first Westinghouse stations. This pioneer 
work of Mr. Rypinski has given him an in- 
sight to the commercial side of broadcasting 
and radio -merchandising problems possessed 
by few other men. 

Mr. Rypinski is a native of Texas, of the 
Rose Polytechnic Institute at Terre Haute, 
Indiana. He was graduated in the class of 
1897 and entered the employ of the General 

Electric Company as assistant to the chief 
of the Standards Laboratory. From 1903 to 
1906, he was engaged in instrument manu- 
facturing after which period he joined the 
Westinghouse Electric and Manufacturing 
Co., Dictograph Products Corp., Edwards 
association with the Westinghouse Company, 
he joined C. Brandes, Inc. Mr. Rypinski's 
organizing ability is manifested in the work 
he has done in the National Electric Light 
Association, the American Institute of 
Electrical Engineers, the Illuminating 
Engineering Society, and the Electric Power 
Club. 

Louis G. Pacent, eastern vice-chairman of 
the association, has been identified with the 
industry for the past fifteen years. Mr. 
Pacent started his career as an amateur. 
To -day he is a well-known engineer, in- 
ventor, manufacturer, and merchandiser of 
radio apparatus. Before becoming president 
of the Pacent Electric Company, Inc., he 
was, for several years, in charge of th( 
radio sales and manufacturing department of 
the Manhattan Electrical Supply Company, 
New York City. Mr. Pacent's contributions 
to radio literature have been numerous and 
varied. 

Elmer E. Bucher, the secretary, has been 
active in the radio field since 1903. when he 
joined the De Forest Wireless Telephone 
and Telegraph Company as a research en- 
gineer. Four years later, he became a mem- 
ber of the engineering staff of the United 
Wireless Telegraph Company, engaging in 
research and experiment work in that com- 
pany's laboratory. Later he was made chief 
inspector. He was responsible for the in- 
stallation of a large number of land stations 
throughout the United States. At that time 
he began the preparation of a series of radio 
books that have since'become standard in the 
amateur field. Mr. Bucher was the first 
man to interest the Y. M. C. A. in the teach- 
ing of radio and, as a result of his activity 
along this line, he joined the Marconi Wire- 
less Telegraph Company of America, in 
1913, as instructing engineer, later organiz- 
ing the Marconi Institute of which he be- 
came director. He was technical editor of 
"Wireless Age" from 1913 to 1917. When 
the Marconi Wireless Telegraph Company 
of America was merged into the Radio Cor- 
poration of America, Mr. Bucher was ap- 
pointed commercial engineer in charge of 
domestic and export sales and, later, was 
made sales manager of the company's entire 
merchandising activities. 

Charles Gilbert, president of the De Forest 
Radio Telephone and Telegraph Co., is the 
treasurer. Mr. Gilbert joined the De Forest 
interests in 1915, having in his charge all of 
the financial and commercial affairs of that 
company. Before joining the De Forest 
Company, he was a chief certified public 
accountant. Although Mr. Gilbert is not an 
engineer he is thoroughly conversant with 
all the commercial and financial angles of 
the radio industry and his experience in this 
work will make his services of great value 
to the association as treasurer. 

The following standing committees have 
been created to fulfill the purposes indicated 
by their names: 

Committee on Publicity, Committee on 
Receiving Sets and Equipment, Committee 
on Aural Devices and Accessories, Commit- 
tee on Standards, Committee on Support of 
Broadcasting, and the Executive Commit- 

Radioand the Woman By 
Crystal D. Tector 

INOTE with pleasure-for 1 am one of the keenest believers 
in the future of radio-that it is meeting with great favor, 
this summer, at many of the more fashionable resorts, 

notably Newport, Lake George, and the Adirondacks, and that, 
too, sets are being installed in some of the fine houses at Tux- 
edo which, as we all should know, throws open its doors when 
the autumn foliage turns from green to gold. It is amusing, 
however, to note that the resort reporters stress the fact that 
the men are benefiting by the radio because, while sojourning 
at mountain and shore, they may keep in touch with the ever- 
lasting market quotations. 

* * * 

I suppose such things are as necessary to the average man's 
existence as his cigar. Friend Husband says they are, though 
he is not a speculator-just an ordinary human being who does 
as his wife tells him. But I have received letters from several 
of my friends who are summering at some of the resorts men- 
tioned, and they tell me that the women folk are being bene- 
fited by the radio just as much as the men. Don't imagine 

for a moment that the average woman who is so lucky as to 
pass an entire summer at some well-appointed country place. 
spends all her time sitting on a porch reading fiction and plan- 
ning winter frocks. If she is of the up-to-date, smart, American 
type, she will golf or play tennis or swim or row-and she will 
have just as full-blooded an interest in the big things of the 
day as any of the male persuasion of her immediate family. 

* * * 
For that reason she will take the radio -receiving set as an 

integral part of her household. She will want to hear the daily 
news and, being feminine, all that is being broadcast about 
fashions. She will want to listen in whenever the report of a 
big tennis match, or a notable golf or polo event comes through 
the ether. She will, if she is like the friends I want to culti- 
vate, feel the necessity of keeping an unrelenting interest in 
all that is important in world affairs-and radio misses nothing today-for she is now a very important part of our citizenry. 
She has the vote! 

* * * 

I think I told you that I interested Friend Husband in radio. 
He had but a small idea of its importance at first. He's a 
lawyer, specializes in wills, though he hasn't made enough to think it necessary to have a will of his own (I mean one of those legal documents wherein every well-appointed F. H. 
leaves all he has to his wife), and he didn't have the time or the inclination to read up on the newer things in science. 
My! how I used to bore him with what I read about radio. Finally, in sheer desperation, I suppose, he took it up and went into it heart and soul. Now it is a question as to which is the more enthusiastic "bug," he or I. 

* * * 
One of the fair summer boarders up here at Lake Hopatcong tried out her receiving set in her canoe, one day last week. She rigged up a loop aerial-she confided to me that she had taken her tip from a photograph published in RADIO WORLD- and paddled to the middle of the lake where she let the canoe drift while she tuned in. She picked up Newark and an amateur whose call she could not quite make out. She is quite an enthusiast. Next week, when she returns from a visit to New York, she promises to take me out with her. It must be a rare sport. 

* * * 
Last Thursday night I tuned in for the Leonard-Tendler fight. F. H. was so fussed up about it that I felt it my duty. At first he wanted to journey down to Dover, New Jersey, and get the returns at the local newspaper office, but I told him to stay at home and save himself the trouble. He was afraid, at first, that something might happen to prevent perfect recep- tion-told me that he couldn't go to bed that night unless he knew who won and interjected several other mild objections. But I answered that he would get an earful regarding the affair if he would only be patient. Well, it worked in fine style. I spread the news among the neighbors. F. H. feared to do so lest some interference might spoil it all and they would be disappointed. We had a house full. Even the sheriff was present. I made another big bowl of my radio punch-which 

is, I can proudly say, the popular drink of the "lake," as we Hopatcongists call this neck o' the woods. 
* * * 

The news of the big fight came through our loud -speaker without a blemish. We heard the man who gave it out, round by round, clearly and distinctly. F. H. was delighted, because he could air his prize -fighting knowledge and explain to the 

Only Woman Announcer 

(C. Kadel & Herbert News Service.) 

Station WOR, Newark, New Jersey, boasts the only woman 
radio -broadcast announcer in the United States. She is Miss 
Jessie E. Koewing, and is known to radio fans as "J. E. K." 
Many radio amateurs will be pleased to see Miss Koewing's 

likeness, having heard her voice many times. 

uninitiated all the various technical terms. He was as Lusy 
as a bee in a meadow abloom with daisies. And he was pleased 
with the smart manner in which everything went off. I have 
always said that radio will keep husbands at home when 
nothing else will. 

* * * 

There is a young bride sailing for Europe next week to meet her husband -to -be. She wants to surprise him with a telephone 
call by radio when she is approaching the French coast. I understand that her parents, wishing to give in to every little 
whim that she may show, have gone to no end of trouble to bring the thing about-even to advising the young man to be on hand for the call lest his heart's desire pine away with disappointment. 

* * * 

A motor party journeyed through these parts, the other day, with the most thoroughly equipped radio set I have ever seen 
on an automobile. Their unusually large touring -car carried aerials a foot above the roof, and a special stand inside held the receiving set. Just to prove to me that it "worked," I accepted their invitation for a tour of the lake district and we caught several messages while in motion. At one place we stopped, made a ground, and caught a message from Arlington. And, the entire radio apparatus was in charge of a young lady of the party. 

* * * 

From my mail -bag: 
Miss B. H. J., Staten Island, N. Y.-"Dear Mrs. Detector: I have just returned from a trip to South America. On the way home, I spent most of the time in the radio room of the steamer. Now I am a thoroughly dyed -in -the -galena radio fan. I want to be a radio operator on an ocean liner." 
Mrs. L. P. R., Bloomington, Ill.-"I think that I can safely say that the women of my town are taking greater interest in their dress since fashions were radioed." 
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(Continued from preceding page) 
tee which is composed of the chairman and 
treasurer of the Radio Section and of the 
chairmen of the standing committees. 

This is the nucleus of an organization 
which will eventually include every impor- 
tant enterprise in the radio industry. 

In Support of Broadcasting 
Although broadcasting stations have been 

established by newspapers, department stores, 
dealers, a few universities, and the United 
States Government, the public turns for its 
entertainment and instruction chiefly to about 
half a dozen stations maintained by a few 
enterprising broad-minded manufacturers, at 
their own expense. Time and time again 
the question has been raised. "Who is to 
pay for broadcasting?" When this question 
is satisfactorily answered broadcasting may 
be placed upon a sound, permanent basis. 
The character of programs, the qualifications 
of feature directors, the territory to be 
covered by a given broadcasting station, all 
these matters will be speedily disposed of 
when the all-important problem of support- 
ing the broadcasting stations has been sat- 
isfactorily solved. 

At present, the industry as a whole con- 
tributes nothing to the maintenance of 
broadcasting stations, nor does it exercise 
any control over the programs broadcast or 
the territory covered by a station. That 
dozens of manufacturers and hundreds of 
dealers who are dependent on the continued 
maintenance of broadcasting stations con- 
tribute nothing to broadcasting, is not to be 
attributed to any unwillingness on their part 
to keep alive the interest of the public in 
radio, but solely to the fact that the industry 
has been unorganized and that no contact 
has been established with the broadcasting 
stations. The Radio Apparatus Section of 
the Associated Manufacturers of Electrical 
Supplies has already considered this highly 
important matter of supporting the broad- 
casting stations. It is one of its chief objects 
to devise a plan of promoting broadcasting 
which will enable the individual members of 
the industry to contribute their just share of 
the expense now incurred for entertaining 
and instructing the public through radio. 
Just what plan will be adopted, it is too early 
as yet to predict. In all probability, a tax 
of some kind will be levied on the members 
of the Radio Apparatus Section, the amount 
of the levy depending upon the annual gross 
sales of each member. 

In all probability, the members, all of 
whom have pledged themselves to support 
broadcasting by financial contributions, will 
be authorized to affix to their apparatus and 
to include in their advertisements the in- 
signia of the association. Thus, the public 
will be enabled to show its preference for 
the apparatus made by a manufacturer who 
has assumed part of the financial burden of 
broadcasting and who accepts his responsi- 
bility to the public. Inasmuch as the Radio 
Apparatus Section through the proper com- 
mittees, will voice its approval or disap- 
proval of the sets made and sold, the insignia 
may well become a valuable trade -mark, a 
symbol of quality. 

Explaining Policies to the Public 
Because of the public utility character of 

broadcasting, the Radio Apparatus Section 
of the Associated Manufacturers of Elec- 
trical Supplies, recognizes the need of ex- 
plaining the possibilities and the limitations 
of radio to the public, as well as its own 
attitude. The central stations, the electric 
light companies, the traction companies, 
telephone and telegraph companies, have all 
been forced to take the public into their 
confidence, largely under the pressure of 
legislative action. It is far better that radio 
should explain and regulate itself at the 
outset of its career than under compulsion. 
Moreover, radio is still a mystery to the 

general public and even to many dealers. 
Because it is new, it needs explaining. The 
policies advocated by the Radio Apparatus 
Section, policies which will govern the 
future course of the industry must be laid 
bare, all the more so since they will be 
adopted as much in the public interest as in 
the interest of radio itself. Hence, a com- 
mittee on publicity has been appointed which 
is charged with this educational task. 

It is evident that the scope of the work 
that must be done by the committee on pub- 
licity must be broad. No doubt, cooperative 
advertising must be undertaken to familiar- 
ize the public and the trade with broad- 
casting programs and broadcasting policies. 

Broadcasting is now subject to more or 
less governmental regulation. Laws are 
bound to be enacted which will have a 
marked influence on radio. Before the 
Radio Apparatus Section was formed, manu- 
facturers opposed or advocated legislation 
individually. Because the industry was un- 
organized legislators found it difficult to 
determine the attitude of the radio industry 
and the public as a whole to the proposed 
laws. It would obviously be to the ad- 
vantage of Congress, to radio, and to the 
public if the technical knowledge and ex- 
perience of the Radio Apparatus Section 
can be applied to guide legislators. The 
Radio Apparatus Section plans to do what 
useful work it can in thus avoiding well - 
meant but ill-advised federal action and in 
recommending really necessary legislation. 

Standardization of Apparatus 
If we may judge by the experience of 

electrical and automobile manufacturers, as 
well as manufacturers of engineering 
products in general, standardization of radio 
apparatus must some day be undertaken. 
Radio is still so young and is growing with 
such startling rapidity that, as yet, it is in- 
advisable to frame any rules comparable with 
those that have been adopted by the 
standardization committees of the various 
engineering societies. The committee on 
standards will decide when the time is ripe 
for recommendations that should be fol 
lowed by manufacturers. 

Federal Radio Activities 
Increasing 

WASHINGTON, 
D. C.-Since the 

establishment of the Interdepart- 
mental Radio Board, radio activities in 
several of the United States governmental 
departments and bureaus have been increas- 
ing rapidly. The Army and Navy are 
constantly going full tilt and increasing 
their official and public service almost daily, 
while the Post Office, with fifteen stations. 
is perfecting radiophone broadcasting and 
planning control of its cross-country air 
mail -planes. The Public Health Service 
and the Bureau of Education now expect to 
open broadcasting services for the dissemi- 
nation of information and educational mat- 
ter. 

The Veterans' Bureau is broadcasting 
employment advertisements weekly. Sec- 
retary Davis wants a labor radio -news 
service. The Department of Commerce has 
just authorized its thirty-three co-operating 
offices to arrange with local broadcasting 
stations to release all cable and radio in- 
formation on foreign markets in the form 
of a daily world survey. 

Interesting items are expected daily con- 
cerning foreign trade and commerce, from 
broadcasting stations at Akron, Atlanta. 
Baltimore, Boston, Bridgeport, Chattanooga. 
Chicago. Cincinnati, Cleveland, Columbus, 
Dallas, Dayton. El Paso, Indianapolis, Los 
Angeles. Milwaukee. Newark, New Or- 
leans, New York, Norfolk, Omaha. Pensa- 
cola, Philadelphia, Pittsburgh, Portland, 
Richmond, Rochester, San Francisco, St. 
Louis, Seattle, Syracuse and Manila. 

ÁGNAVOX 
adio 

P_ 

WIRELESS 
TELEPHONY 

Yesterday a scientific 
marvel, to - day the 
most thrilling interest 
and enjoyment with- 
in reach of the aver- 
age American home. 
In the air, day and night, 
superb concert and dance 
music, important address- 
es, hilarious vaudeville, 
world weather reports; 
also correct time signals 
being broadcasted by ra- 
dio -transmitting stations in 
every part of the country. 
Here is a new world of 
information, education 
and inspiration; an "Alad- 
din's" dream realized in 
actual fact when you in- 
stall in your home any one 
of the many simple re- 
ceiving sets with aMagna- 
vox Radio. 

The Magnavox Radio 
makes it possible for you 
to hear all that is in the air 
as if it were being played 
by your phonograph. 

Any `Radio dealer will dem- 
onstrate for you, or write to 
us for descriptive booklet and 

name of nearest dealer. 

The Magnavox Co. 
Oakland, California 

N.Y.OJ¡ice: 370 Seventh Ave. Penn. Terminal Bldg. 
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VARIOMETERS 
$2.75 

VARIO COUPLERS 
Completely Assembled-Guaranteed 

The Coleman Radio Mfg. Co. 
62 High Street Springfield, Mass. 

Is Your Home Properly 
Protected? 

Is Your Insurance Valid, 
If Lightning Strikes? 

HORNE Lightning arresters are 
approved by fire underwriters 

Indoor Lightning Arrester $1.00 
Outdoor Lightning Arrester $1.50 
Combined Switch and Arrester $2.50 

At your dealer or direct by 
Parcel Post Prepaid from 

Home Manufacturing Co. 
36 Church St. Dept. A. New York City 

Subscribe for Radio World, $6.00 a 
year. $3.00 six months, $1.50 three months. 

Rocky Point Receives Regularly from Five European 
Stations 

RADIO 
messages from five European 

stations are received regularly at the 
Rocky Point, Long -island station-from 
Carnarvon, Wales ; Stavanger, Norway, 
the Lafayette station at Bordeaux and 
two German stations near Berlin. Facili- 
ties also can be made adequate at this 
station for the reception of wireless from 
the San Paula station near Rome, the 
new Polish Government station now be- 
ing erected near Warsaw, and the pro- 
posed new Belgian station near Ghent. 

Nearly ten miles of antennae at Rocky 
Point snatch electrical impulse out of the 
ether, and the messages are relayed, au- 
tomatically, over seventy-five miles of 
land wire to the receiving operators' 
headquarters in the Broad Street station, 
New York. The messages also are re- 
corded mechanically so that a permanent 
record of them is kept. 

Operating on these five great wireless 
circuits-three more than are run into any 
other station on earth-the engineers 
are faced with the problem of keeping 
static down to a minimum. They have 

RADIOMART VARIOMETERS 
ARE POPULAR! 

The Reasons Are Apparent! 
No dielectric is used around the coils-yet they are 

as strong as metal. Nickel plated brass bearings. Our 
design is exclusive, making it the best appearing vario - 
meter on the market. 

RADIOMART VARIOMETERS when used in your 
receiver will produce loud, clear signals and music and 
bring in long distance work too. Sold on money -back 
guarantee. Wave length, 150.600 meters. 

Price, $5.00 prepaid. Cash or C. O. D. 

Our Literature is Free! More Dealers Wanted! 

RADIOMART CO 1236 American Ave. 
Long Beach, Calif. 

Improved 
Vernier Rheostat 
An absolute necessity in the new Armstrong 

Regenerative and in Radio Frequency 
Amplification 

VERNIER 
With Dial $2.00 

Without Dial $1.50 

REGULAR 
With Dial $1.50 

Without Dial $1.00 

We are the only manufacturers 
selling a regular rheostat with dial 
for $1.50. 

MAXIMUM DISCOUNT TO DEALERS 

THE TECO RADIO CO. 
P. 0. Box 3362, Boston, Mass. Factory: 165 High St., Waltham, Mass. 

succeeded to the point where all the cir- 
cuits are kept open daily. 

One method, for combating static is 
the building of an antennae system be- 
tween nine and ten miles long, pointed 
in the direction whence the wireless mes- 
sages are received from Europe, so that 
the electrical impulses, on a wave length 
about as long as the antennae, strike the 
end of this stretch of wire and travel 
along its two strands to the station, with 
elimination of much of the static. 

Short Waves Being 
Favored 

BROADCASTING 
stations will be using 

a wave length of from ten to fifty 
meter within the next three years and wave 
lengths as short as 100 meters will be in 
use before this year comes to a close, is the 
prediction of a writer in "The Evening Mail 
Radio Review," New York. This may sound 
like idle speculation now, but it must be re- 
membered that things are moving rapidly in 
radio. That which is a fact to -day is history 
to -morrow. Radio is a science in the mak- 
ing. 

There are many things in favor of the 
shorter waves, although engineers up until 
a few months ago were willing to concede 
nothing along this line. The short wave 
was an outcast left upon the scrap -heap of 
radio. But like many other waste products, 
the short waves are beginning to hold out 
some possibilities. They are ideal for 
radiotelephony, and sharper tuning is pos- 
sible with their use. If they were pressed 
into service, interference would be greatly 
reduced and there would be more freedom 
in the choice of wave lengths for use in 
broadcasting. 

At one time it was thought impossible to 
bridge the Atlantic Ocean with short waves. 
Engineers thought that only the longer 
waves could be used for such purposes. Our 
radio amateurs surprised the long -wave 
school when they successfully bridged the 
Atlantic last year with their little 200 -meter 
transmitters, using only a few watts of 
power. That accomplishment emphasized 
the possibilities of the short wave, and it 
brought many engineers out of a coma that 
had troubled them for a number of years. 

Signals Heard 
20Y-Connecticut 

Spark : 2 KT, 2 TS, 3 HT, 3 RW, 3 ARN, 
3 BKW, 4 EA, 8 BO, 8 RQ, 8 ACF, 8 AFB, 
8 AJT, 8 BAZ. 

3 NB, 3 XM, 3 Ht, 3 ZY. 3 ALN, 3 YP, 
3 GE. 3 CN, 3 TA. 3 ARM. 3 Q.W, 3 QR, 
3 BLF, 3 BZO; 3 BZK. 3 ZO, 3 BNU, 3 GA, 
3 IL, 3 UV, 3 BG, 3 BOF, 3.BIJ 3 BEC. 

4ABL, 4DC, 4BZ. 
5 BM. 
8 ATU, 8 XK. 8 AGZ, 8 HJ, 8 ANY, 

8 SP, 8 AXY, 8 AWP, 8 APL, R ASH, 
8 AFD, 8 GW, 8 ACF, 8 AFV, 8 PX. 
8 BFG, 8 CBJ, 8 LB, 8 WO, 8 AUH, 8 ZW, 
8 IZ, 8 HM, 8 AFA, 8 HO, 8 TB, 8 AIT, 

9i0, 9CU. 

COMPLETE YOUR FILE OF 
RADIO WORLD 

Copies of Radio World No. 1 

If you did not get a copy of Radio 
World No. 1 send us $6.00 and we 
will send you the paper for one year, 
and start it with our first issue, 
which will be mailed you as soon as 
possible after receipt of order. (Adv.) 
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The Oscillograph and Its Work 

(C. Central News Photo Service) 

One of the most interesting pieces of radio apparatus, recently developed, is 

the oscillograph. Although in the experimental stage, it has proved of great 
merit. Its functioning is based on the principles of the moving -picture 
machine. Its principles are the same except that radio circuits are applied. 
It is used in radio stations, especially those of the transatlantic type, for the 
reproduction of radio signals. This enables the high-powered sending machine 
to be pressed into service at the transmitting station. With the aid of the 
oscillograph at a receiving station thousands of messages may be recorded 
from a distant transmitting station. With the terrific speed maintained 
messages are sent thousands of miles in a few seconds. The oscillograph 

also photographs speech waves. 

Radio News Distribution 
FROM long and systematic experiments 

the German Post Office has come 
to the conclusion that radio telegraph 
is the simplest and cheapest means of 
distributing news from a central point, 
says "Scientific American." The post of- 
fice administration entered into an 
agreement with a news distributing 
agency for the circulation of market 
prices of stocks, prices of material and so 
on. Subscribers to the service pay 4,000 
marks per annum to the post office for 
installation and maintenance and a sub- 
scription for the news service to the press 
agency. Reception of news services which 
are subscribed for is partially prevented 
by changing the figures which have to 
be decoded by the subscribers entitled 
to the particular service. The apparatus 
consists of a single -wire antenna, loop 
antennae not being used since they in- 
volve expensive amplifying receivers. A 
single -tube receiver is supplied, supple- 
mented where necessary by two audio - 
frequency amplifying tubes, while fila- 
ment and plate currents are taken from 
the mains through suitable resistances. 

Fifty-two issues for $6.00. Sub. De- 
partment, Radio World, 1493 Broadw'.v 
N. Y. C. 

RADIO MAILING LISTS 
We have lust compiled a list of 

6900 Retail Radio Dealers, covering the United 
States, price per M $7.50 
707 Radio Manufacturers, price per List 7 50 
726 Radio Supply Jobbers, price per List 7 50 
260 Owners of Radio Stations, price per List 4.00 

14000 Radio Amateurs and Managers of Radio 
7.50 Stations, price per M 

Remit with order 
TRADE CIRCULAR ADDRESSING CO. 

166 W. Adams St., Chicago, Ill. Phone Franklin 1182 

READ RADIO BOOKS 
By JAMES R. CAMERON 

HOW TO BUILD YOUR OWN RADIO SET $ 

RADIO DIRECTORY .5111 

RADIO FOR BEGINNERS 1.1111 

Buy them to -day from your dealer or direct from 

TECHNICAL BOOK COMPANY 
130 WEST 42nd STREET NEW YORK 

Learn to Receive Code Messages 

Standard Regulation U. S. Army 

Field Message Book 
Purchased from Signal Corps, U. S. A. 

Pocket Size: 43/4a6%. Cloth Bound, Hard 
Board Cover. 104 Pages. 

CONTAINING: 

MORSE CODE SEMAPHORE CODE 
INTERNATIONAL CODE 

Carbons and Blanks for receiving. eta. 

MAILED 20 C. POSTPAID 

ACORN TRADING CO., Inc. 
342 Madison Avenue New York City 

"MIRAD" 
"Quality Radio Priced Right" 
3 Plate Variable Condensers $1.50Mirad 

Varicouplers 3.75 

3000 Ohm Double Head Phones 6.00 

1500 Ohm Single Head Phone 3.00 

(Money back guarantee.) 
Mirad Detector Unit 30.00 

Mirad Two -Step Amplifier 25.00 

Postage Paid 
Dealers' Sample of Above 25% Off 

Miracle Radio Mf g. Co. 
Interurban Bldg., Dallas, Texas 

Latest broadcasting map 15c. That is, 
a complete broadcasting map appeared 
in Radio World, No. 8, dated May 20. 

Mailed on receipt of 15e. Radio World 
Company, 1493 Broadway, N. Y. C. 

SUPER -REGENERATION 
cannot be accomplished without certain fixed inductance values. 

We have for immediate delivery: 

5 M. H. Choke Coils $2.50 

100 M. H. Choke Coils - - - $3.00 

12000 Ohm Resistances - - - - $3.00 

.005 MFD Tested Condensers - - 75c 

The above parts have been tested in our Demonstrating Set, 

using the 

ARMSTRONG CIRCUIT 
and are known to be of correct value. 

DURHAM & COMPANY 
Radio Engineers 

1936 Market Street Philadelphia, Penna. 
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Advertising Rates, Display, $5.00 per inch, $150.00 per page 

Radio Merchandising 
Classified Quick -Action Advertisements, 5 cents per word 

Telephone Bryant 4796 

Let Radio World Test 
Your Goods 

Manufacturers, send a sample of your goods to our Technical Editor, 
Fred Charles Ehlert, 9006 Pleasant Street, Queens, Long Island, N. Y. It will be carefully tested and returned. If your goods satisfy our experts, 
RADIO WORLD'S endorsement will be published in our merchandise 
department without charge or obligation of any kind on your part. 

Rusonite Detector 
Radio Chemical Co., 1361 Fortieth St., 

Brooklyn, N. Y. 

ACHEMICAL crystal which comes in a 
small can nicely made up with a cop- 

per -whisker wire to be used for contact. 
A sample of this crystal termed "Rusonite," 
was tested out in a single circuit and a two - 
circuit receiver. The surface was uniform 
in sensitivity. It is mounted in an alloy 
ready to be used in the cup of a crystal 
holder. 

Passed the test of RADIO WORLD'S experts 
and awarded letter of excellency. 

* * * 

23 -Plate Variable Condenser 
National Radio Co., 50 Union Square, 

New York City. 

AWELL - CONSTRUCTED condenser 
of 23 plates. Capacity .005 mfd. sta- 

tionary plates firmly held in machined 
pillars. All burrs have been removed. This 
reduces the leakage effect when using them 
in conjunction with C -W transmitters. The 
rotary plates fit into machined slots on the 
shaft and are pinned by a special method. 
Contact is made with shaft through a 
spring member which can be adjusted by 
a screw at the base of the condenser. The 
insulating ends resembles radioplate. Means 
are provided also for holding the condenser 
to panel or testing board. Tests on this 
condenser show that its manufacturer has 
made every effort to produce an honest pro- 
duct. 

Passed the test of RADIO WORLD'S experts 
and awarded letter of excellency. 

A Variable Condenser 
Pioneer Radio Products Co., 329 East 

Twenty-ninth St., New York City. 

A23 -PLATE variable condenser of good 
construction. The plates, which are 

punched, are mounted between aluminum 
bushings. The shaft of the movable plates 
is of copper well mounted with a copper 
contact arrangement. Insulating material 
resembling radioplate makes up the end 
plates of the condenser. All burrs are re- 
moved from sharp corners, thereby prevent- 
ing leakage when used in conjunction with 
C -W transformers. The capacity of the 
condenser was found to be .0005 mfd. 

Passed the test of RADIO WORLD'S experts 
and awarded letter of excellency. 

* * * 

Uses Bakelite End Plates 
United Manufacturing and Distributing Co., 

536 Lake Shore Drive, Chicago, Ill. 

A23 -PLATE variable condenser of good 
construction. Bakelite end -plates are used 

with inserted brass bearings. The shaft of the 
moving plates is of brass with brass 
plate separators. Plates are of aluminum 
properly finished, with round etchings 
throughout. Proper facilities are made for 
connections. All parts finished in nickel. 
All burrs are removed from the edges of 
plates and sharp corners have been rounded 
off. In the event of this condenser being 
used in connection with C -W transformers, 
leakage is reduced to a minimum. The ca- 
pacity was found to be .0005 mfd. 

Passed the test of RADIO WORLD'S experts 
and awarded letter of excellency. 

Radio -Duct, the New Conductor for Wiring 
Receiving Sets 

RAD10-VUCT 

IT has been established in radio engineering, 
Just as in electrical engineering, that con- ductors of electricity-herein we specifically re- 

fer to copper wire and regular commercial con- ductors-when placed at right angles to each 
other and electrically charged, one will not In- 
fluence the other; each will maintain its own 
resultant magnetic field and no induction will 
be set up. On this principle, Radio -duct has 
been developed. 

This new conductor is sel -shielded which per- mits It to be run parallel or angular in the set, connecting part to part, transmitting the in- tended current acceptedly without loss or change. This is accomplished by a two -circuit conduction, each circuit independent of the other. 
The main conductor consisting of copper wire, enameled cover, serves as the trunk in trans- mitting the intended current from part to part 

Radio Business Brisk in 
Northwest 

EDITOR 
RADIO WORLD: You may 

enter the following data in your 
"New Firms and Corporations" column, 
if you will: 
Intercity -Marine Wireless Electric Co., Inc., 
Radio Jobbers, Contractors, Manufacturers. 
Capital stock $100,000. Incorporated 1921. 

83 Columbia Street, Seattle, Wash. 
We are interested in securing exclu- 

sive representation of radio lines, partic- 
ularly radio hardware and small parts of 
all kinds. If you can put us in touch 
with responsible people who are manu- 
facturing such equipment we believe you 
will be doing both them and ourselves a favor. We desire to communicate only with bona -fide manufacturers who can 
give us a proposition which will enable 
us to sell the jobber and dealer on a rea- sonable basis. We carry six radio sales- 
men who make the territory of Alaska, 
Western Canada, Washington and Ore- 
gon. We are covering this territory 
thoroughly and can give any desirable apparatus a fair show. 

Our sales record during the summer 
has been remarkable, and we feel that we can sell more of any firm's products 
through the personal call than can be disposed of by circularizing from the East. 

For the interest of your readers, we might say that radio business in Alaska is rapidly picking up. They did not get in on the broadcasts to any extent last year; but, this winter, they will have a broad- caster at Juneau and one at Nome. Indi- cations are for a big year in the North. Western Canada practically dropped out of radio during the summer and is not picking up as fast as Washington and Oregon. Oregon, today, has a large number of broadcasters, and there has been a healthy demand for radio ap- paratus in the Willamette Valley during the summer. Portland dealers have not noticed the summer slack as have the dealers in Seattle, Washington, where it was quite noticeable. 
INTERCITY MARINE WIRELESS 

ELECTRIC CO., 83 Columbia Street, Seattle, Wash. 
By John C. Mitchell, President -Manager. July 21, 1922. 

in the set. Virtually, without any loss or change, this is accomplished by the shield (spiral) winding which is placed over the en- tire periphery of the main conductor. This shield winding consists of many turns of small - sized copper wire, enameled covered, wound two -in -hand, each turn is snug up to the other; and this winding (called the shield winding) ac- complishes the purity of conduction in the main. conductor by collecting or taking the stray currents-that is: ethereal eddy currents or static building up within the set-and neutral- izing these pests within its circuit. It bethat heyl nessofn force created 
bythe 

the 
drawing 

forcewinding 

across the lines of force of the main conductor at right angles: This will not per- mit electrical influences to bother the main con- ductor in its work. So, with a "pure" con- ductor in the receiving set, reception is tree of noises and the audibility is very distinct, mel- low, and clear. 
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New Firms and Corpora - I tions 
Notices in this department are consid- 

ered as purely interesting trade news and 
published without compensation to us. 
We welcome trade news of this nature. 
All notices having an advertising angle 
are referred to our Advertising Depart- 
ment, and are placed under Classified Ad- 
vertising at 5 cents a word, or as Display 
Advertising at $5 an inch. 

(The firms and corporations mentioned in 
these columns can be reached by communi- 
cating with the attorneys, whose addresses 
are given whenever possible.) 

Radio Export Corp., Manhattan, $10,000; J. 
Kuria, G. T. Baum, S. Edelson. (Attorney, M. 
Joondeph, 44 Court St., Brooklyn, N. Y.) 

Reddi Radio Corp., Manhattan, $10,000 ; I. 
Lecker, H. Birkmier, L. Braff. (Attorney, C. 
Fay, 15 Park Row, N. Y.) 

Wagner Electric Corp., Wilmington, Del., ap- 
paratus and machinery, $11,000,000. (Corpora- 
tion Trust Co. of America.) 

Echo Radio Corp., Wilmington, Del., appa- 
ratus, $250,000. (Corporation Trust Co. of 
America.) 

Prima Radio Corp., New York, radio, $1,000,- 
000. (United States Corporation Co.) 

The Pennsylvaina Radio Corp., New York, 
has increased its capital from $1,000,000 to 
$2,000,000. 

Radio Construction & Supply Co., Willard, 
Ohio. Haldon V. Cole, sales manager. 

Harold M. Schwab, Manhattan, radio equip- 
ment. $25,000; H. M. and F. L. Schwab, A. 
Fischer. (Attorney, R. Kent, Jr., 154 Nassau 
St., New York.) 

Lewal Service Company, manufacturers of 
radio cabinets, 565 Fifth Ave., New York City, 
N. Y. 

Coming Events 
The editors of RADIO WORLD will gladly publish news items of all contemplated radio 

shows and expositions. Keep us posted by mailing full information. 
ANNUAL SHOW OF THE ST. LOUIS RADIO 

ASSOCIATION, St. Louis, Mo., October 4 to 7, inclusive. 
CHICAGO RADIO SHOW Colisseum, Chicago, Ill., October 4 to 22. U. J. Hermann, manag- 

ing director, 549 McCormick Building. 
INTERNATIONAL RADIO EXPOSITION, 

Grand Central Palace, New York, December 
21 to 30. 

KANSAS RADIO EXPOSITION will be held at the Kansas State Fair, Hutchinson, Kansas, September 16 to 22 inclusive. A. L. Sponaler, secretary. 
MERCHANTS' COOPERATIVE ADVERTIS- 

ING AGENCY RADIO SHOW, Robert Treat 
Hotel, Newark, N. J., October 4 to 7, inclusive. 

"RADIO DAY," Pittsburgh, Westview Park, 
August 24. Under auspices of Radio Engineer- 
ing Society. C. E. Urban, secretary. 

RADIO CLUB OF AMERICA. First autumn 
meeting will be held the last Friday in Septem- 
ber. Renville H. McCann, secretary, Columbia 
University, New York. 

CLEVELAND RADIO AND ELECTRICAL 
EXPOSITION, Cleveland Public Auditorium, 
Cleveland, O., August 26 to September 4, in- 
clusive. 

CINCINNATI RADIO -AND -ELECTRICAL EX- 
POSITION, Music Hall, Cincinnati, 0., October 
2 to 7, inclusive. 

No Free List 
RADIO WORLD has no free list. The 

only copies sent out by the publishers 
are to fill the ever-increasing orders of 
the American News Company, the 
large numbers of subscription orders 
received at the office of publication, 
and one voucher copy to each adver- 
tiser and advertising agent represen- 
ted in current issues. 
RADIO WORLD, 1493 Broadway, N. Y. 

ast-Minute Radio News! 
Important Items Tuned in by Radio World Reporters 

Just Before Going to Press 
IT is estimated that over 800,000 radio fans enlisted in a search in New Jersey and 

nearby States for three escaped prisoners from the Monmouth County Jail at 
Freehold. WJZ sent out a complete description of the prisoners. This aerial alarm 
was picked up in the Far West. The men were caught. 

* * * 

Guglielmo Marconi reports that a quartz -vacuum tube of high power is being con- 
structed in England. It will put 75 kilowatts in an aerial. 

* * * 

A radio message, dated July 27, has been received at Portland, Me., stating that 
all the members of the arctic expendition headed by Donald B. McMillan, spent the 
winter in Southwestern Baffin Land and had met with much success in its observa- 
tions in terrestrial magnetism. 

* * * 

The one hundred and thirty-second anniversary of the United States Coast Guard 
was celebrated by a message of praise and congratulation broadcast by the Navy 
Department from Anacostia. 

* * * 

Radio World, last week, received annual subscriptions from Ernest Paul, Prague 
III, Pinci 11, Czechoslovakia, and Czechoslavak & American Corp., Ulice Karoliny, 
Svelte 4, Prague, Czechoslovakia. 

* * * 

Reuter's Trade Service states that the radiotelephone circuit between Copenhagen 
and Bornholm was recently opened to the public. The arc system is used for trans- 
mission and the rates charged are lower than for similar service by telegraph. This 
is the first public radiotelephone circuit to be placed in service in Scandinavia. 

* * * 

A musical program will be given between 11:00 A. M. and 12:00 M. and 4:30 P. M. 
and 5:30 P. M. week days over the new radio broadcasting station WBAY, which 
was recently erected on the Walker Street building of the American Telephone & 
Telegraph Company. A program will also be given on Thursday evenings from 7:30 
P. M. to midnight, to be later announced. 

* * * 
July showed a gain in the value of radio shares. Many preparations are being 

made to float new radio concerns this fall and winter and investing promises to be 
brisk. Mr. Reynolds, of the Reynolds Spring Company, whose stocks is now held 
around $45 a share, says that he expects big developments in radio this year. 

New York's New Broadcaster 
Metropolis to Have Largest Station on Atlantic Coast. 

Better and More Attractive Programs Will 
Be the Result 

NEW YORK CITY is to have 
another broadcasting station, 
to take the place of WJZ, 

Newark, New Jersey, which is to be 
discontinued. 

The new station will be erected 
on the Aeolian Building, 42nd Street, 
between Fifth and Sixth Avenues, 
the heart of the busiest section of the 
metropolis. 

This will give New York City, 
when all are completed, three of the 
largest broadcasting stations in the 
United States. The other two are 
those of the American Telephone 
and Telegraph Company, the one to 
be operated by the City of New 
York, now under construction in 
the Municipal Building. Besides 
these three, are the stations of John 
Wanamaker and Bedloe's Island. 

The new station on 42nd Street 
will be particularly accessible for ar- 
tists, which should mean a great deal 
to broadcasting. Inasmuch as those 
who talk and sing and tell stories for 
the vast army of amateur receivers 

do so gratis, it is to be commended 
that they will not have to journey 
beyond the heart of New York City 
in order to give their services. 

The new station in Aeolian Hall, 
RADIO WORLD is informed, will be 
one of the most complete and best - 
equipped in the world. It should be 
hailed with delight by all radio fans 
within broadcasting range of New 
York, for it means increased and 
more varied programs. 

Working jointly, the Radio Cor- 
poration of America, Westinghouse, 
and General Electric, plans have 
been made so the transmitting ap- 
paratus will be erected on the roof 
of Aeolian Hall, but will be operated 
by means of "remote control system" 
from offices on a lower floor. 

When the license is granted by the 
Department of Commerce, this sta- 
tion will employ two or more wave 
lengths which may be utilized with- 
out interference from the same 
aerial system in order that different 
concerts may be transmitted. 
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GUARANTEED 
RADIO SETS & ACCESSORIES 
NORTHERN RADIO SUPPLY 

CO., Inc. 
14-16 Church Street, New York 

Mail orders promptly attended to 

-Rocky Mountain Crystals- 
BETTER THAN GALENA 

The moat sensitive mineral rectifier known. Can 
also be used with one or more Magee of amplifi- 
cation. 
Mounted, 35c.; Unmounted, 20c.; Postpaid 

Manufacturers, Jobbers Dealers, Clubs, 
Apply for Special trade Price.) 

Rocky Mountain Radio Products, Inc. 
9 CHURCH ST., NEW YORK. N. Y._ 

Radio Trade Directory 
National CARD CATALOG of 
Radio Dealers, Distributors, 
Jobbers, Indicating Class as 

Exclusive, Wholesale, etc. 
Compiled from Information Secured from 
Chambers of Commerce. Manufacturers, etc. 

Circular and Sample Cards upon Request. 

SYDELL'S RADIO DIRECTORY 
AND SERVICE 

555A Schenck Avenue Brooklyn, N. Y. 

No Aerial No Loop 
No Lamp Socket Attachment 

ONLY- 

RADIO-DUCT 
-AND A GROUND CONNECTION 

Sold in 10 -Foot Rolls 
At $1.00 per Roll 

IF YOUR DEALER HAS NOT 
GOT IT WE WILL SHIP 
DIRECT UPON RECEIPT OF 

YOUR REMITTANCE. 

Columbia Electric Motor Co. 
1414 ADAMS STREET 

HOBOKEN NEW JERSEY 
Telephone: 3731 Hoboken 

N9VO 
BATTERIES 
FOR RADIO 

NOISELESS 
DEPENDABLE 
GUARANTEED 
ASK YOUR DEALER 

, 

NOVO MANUFACTURING CO. 
42,1-4-38 W. 33 rd ST, 

NEW YORK 
531 SO. DEARBORN ST.,CHICAGO. 

Great Heights for Aerials 
Unnecessary 

As a general rule, the higher a trans- 
mitting aerial the greater distance it 

will cover, says "The Globe," New York, 
but for short waves another thing must 
be taken into consideration and that is 
the matter of capacity. If the aerial is 
very high the horizontal portion will nec- 
essarily be short in order to come within 
the required wave -length limit, and, 
therefore, the capacity and the radiation 
resistance will be lower than that permis- 
sible for maximum efficiency. This fac- 
tor does not enter into the design of aer- 
ials for long wave stations, but these are 
limited almost entirely by expense and 
constructional difficulties. 

With receiving sets, the height of the 
aerial does not necessarily determine its 
effectiveness. Where there are low 
buildings and few surrounding obstruc- 
tions, a height of twenty feet is plenty 
sufficient. Thirty to forty feet is good 
enough for most any location, except 
where you are surrounded by skyscrap- 
ers or abrupt hills or mountains. In all 
cases it is well to remember that great 
height for a receiving aerial is unneces- 
sary. Just try and have it a little higher 
than the surrounding buildings. When 
this is not altogether possible, try and 
make it as nearly so as you can. 

Care Regarding Patents 
AS the Patent Office must grant a pat- 

ent to one who produces a new and 
useful invention-no matter how many 
prior patents may be infringed thereby- 
it follows that it is not safe to assume, as 
many do, that the receipt of a patent from 
the United States Government gives the 
owner thereof the right to manufacture, 
use and sell devices embodying the inven- 
tion of the patent. Much litigation re- 
sults from the failure of manufacturers 
to know before they begin the manufac- 
ture and sale of a device, whether they 
have the right to do so, and the failure to 
observe the warning contained in the 
slogan, "Be sure you are right-then go 
ahead." 

There are many United States patents 
for radio apparatus. They are in large 
measure extremely technical and obtuse. 
We venture to say that the average 
manufacturer who is now embarking 
upon the manufacture of such apparatus 
would not be able to understand such a 
patent if laid before him, and yet he 
takes a chance of great financial loss by 
going ahead. 

With regard to one radio patent which 
has recently been before the courts, it 
has been decided that the inventor made 
a real invention, much broader than he 
or the one who prepared the patent was 
aware of, and as a consequence many de- 
vices are being manufactured and sold 
which will ultimately be found to be an 
infringement of that patent. Some manu- 
facturers of radio apparatus know of that 
patent, and in a vague way they know 
what the courts have done in sustaining 
that patent. The patent covers a well- 
known so-called reamplifying receiving 
set. This is made up of various parts. 
It is surprising to learn how many be- 
lieve that while they cannot make and 
sell the entire apparatus without in- 
fringing, they nevertheless have the right 
to make and sell the various parts of 
which it is made, and to sell such parts 
all ready to be assembled. The fact is, 
however, that one who makes and sells 
the parts of a patented apparatus, know- 
ing that they are to be used for the pro- 
duction of that apparatus, is just as 
guilty of infringement as the one who 
makes and sells a complete assemblage 
of parts.-"Scientific American." 

Subscribe for RADIO WORLD. $6.00 a 
year, $3.00 six months, $1.50 three months. 

86,960 NAMES 
Inman. your salsa by tutu namoe nad addseeses 

of Grans and individuals intere.Nd in eysertYag 
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910 Radie Manufacturers in the II. 8 38.06 
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Amateur Radio Directory of the U. S. Complete 

IL[ of Amateur stations with name's and ad- 
dresses of operator. or owners. Prepaid fer 39.00 

Names and addresses are guaranteed 96% eerreet 
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SUBSCRIPTION AGENCY 
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KNOCKED -DOWN 

VARIABLE CONDENSER 
MONEY -SAVING PRICES 

An accurately made, fully efficient inotrumeot that 
cannot get eut of order er adjustment. TM. 
guaranteed. Extra heavy aluminum plates. Con - 
apostle end pieces. All other parts heavily niekel- 

plated. Knob and pointer lneluded. 
l' urnished assembled or knocked -down 
at the following low orient. Mulls 
t ssembled by anyone following In- 
ttuetions furnished. Save manm- 
..r.ler from us. Folder upon request. 
1.t. of M.F.D. 
Plates Capacity 
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Knocked - 
down 

3 .00007 $1.75 1.50 
II .00025 $2.50 2.50 
21 .0005 $3.25 2.50 
43 .001 $3.90 62.90 

Lott's Better Radio 
473 ORANGE STREET 

Condenser Co. 
NEWARK, N. J. 

For Finer Tuning Use a 

MCI 

Every -Wire -Contact Coupler 
LIST $7.50 

Write for Pamphlet 

MORELAND SALES CORP. 
30 OGDEN ST. 

Newark New Jersey 

Fifty-two issues tor 416.U0. Sub. De- 
partment, Radio World, 1493 Broadway, 
N. Y. C. 

KEYSTONE 
FILAMENT RHEOSTAT 

RESISTANCE 6 OHMS. 
CARRYING CAP., 11/2 AMPS. 

LIST PRICE, $1.00 
DEALERS AND JOBBERS 

Wire or Write for Discounts. 
Immediate Delivery 

Manufactured by 

Keystone Radio Company 
Dept. W. GREENVILLE, PENN. 
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School Boys Ambitious to 
Build Sets 

.4 
LIZABETII, New Jersey, was among 
the first places to encourage boys in 

building radio sets, and thus far 251 sets 
have been made in the manual arts depart- 
ments of the grammar schools. More than 
100 sets have been made by the boys in the 
vocational schools. One hundred and fifty 
sets have already been completed by gram- 
mar school boys in Hasbrouck Heights. 

In the schools of West New York the 
study of radio has been carried on in the 
mechanical drawing department. Very effi- 

cient drawings have been developed and used 
by the boys while building their wireless 
sets. There have been made, so far, 131 

sets. The Plainfield public schools have 
given considerable thought to the study of 
wireless and more than 110 sets have been 
made by grammar and high school boys. 

Interest in this project has been encour- 
aged in places quite close to broadcasting 
stations, and in virtually all of the school 
shops of the Newark public schools one may 
see boys working on wireless sets. More 

than 500 sets have been completed by the 
boys during their manual training period. 
Kearney and Nutley public schools have 
given their boys an opportunity to use the 
manual training departments for the con- 
struction of radio sets, and report that 
nearly 300 sets have been completed. 

Recently a radio show was held in Pater- 
son, and a vacuum tube set which had been 
built in Grammar School No. 6 won first 
prize. Reports from other districts through- 
out the State indicate that during this school 
year more than 4,000 wireless sets have been 
made in school shops of the New Jersey 
public schools. 

Radio in Great Britain 
FROM Mr. W. H. Smith of the editorial 

staff off the "Illustrated London 
News," we have received a most inter- 
esting letter in which he writes, in part: 
"Although the British daily papers have 
been booming radio day by day since the 
beginning of April, and the public has 
responded magnificently, there is at pres- 
ent very little to `listen in' to. Every 
Sunday, 2-5 p. m., Dutch concert from 
the Hague, 1.070 meters. Every Sunday, 
about 3-4 p. m.. Paris concert, consisting 
of songs and speech, 2,600 meters. Every 
Tuesday, 8-8:30 p. m., Marconi concert, 
400 meters. Nearly every night, 9-9 :30. 

unofficial broadcast test, consisting of 
four or five gramophone records, trans- 
mitted by Burndept, of Blackheath, Lon- 
don, 400 meters. Being only four miles 
away, I get these very strong on one 
valve. Most evenings, 8-11 p. m., a few 
amateurs talking `tests' and sometimes an 
occasional gramophone record. So far as 
the Dutch concert and Paris are con- 
cerned, these only just come in on one 
valve, and not at all on a crystal, so that 
the greater majority of wireless begin- 
ners, that is to say, those who have bought 
sets owing to the daily booming of the 
press, don't get much at present for their 
outlay, unless they happen to be rich and 
can afford the four -valve sets, costing 
fifty pounds or more. In the meantime. 
all of the wireless firms are flooded out 
with orders for receiving apparatus and 
parts, but, at the present moment, for 
some reason or other, they are hanging 
up their arrangements for broadcasting, 
which, unless something is done, and 
done quickly, will react on them. Nat- 
urally, once in possession of the means 
for getting the broadcasts, we want to 
know times and programmes, especially 
after business hours ; otherwise one 
might listen all day and night to nothing 
but ships' Morse, and C. W. from the 
big stations. So, at the present moment, 
we are `all dressed up, and nowhere 

from However, a few gentle hintsrom 
the daily press are now being started, 
so things may buck up in the near 
future."-"Scientific American" 
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Three Months 150 

Six Months 300 
One Year (52 Issues) 6.00 
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"SPAGHETTI" 
VARNISHED TUBING 

MITCHELL -RAND MFG. CO. 
24 VESEY BT., NEW YORK, N. Y. 

"EVERYTHING IN INSULATION" 
VARNISHES, COMPOUNDS, PAPERS, WPC. 

AGENTS 
Wanted in every city and town to sell 
radio apparatus. Good commissions. A 
few stocking agencies open to reliable 
parties. 
DELANCEY,FELCH &COMPANY 

13 Meeting St. Pawtucket, Rhode Island 

RADIO SUPPLIES- 
RADIO SUPPLIES 

We carry a full line of Radio Goods 

Dictograph Head Sets, Vario 
Couplers, Everett Head Sets, 
Variometers, Transformers, 
1700 Meter Loose Couplers, 

Dials and Knobs. 
Send 50c for 20 Blue Print 

Hook -Ups 
Radio Sets Made to Order 

SUNBEAM ELECTRIC CO. 
71 3rd Ave., New York City 

Your Opportunity 
To Profit 
because of the Tremendous Wave 
of Radio EnthusiaHm now Sweeping 
over the World, is at hand. 

"Sparks," a publication devoted to 
the outlook for the 

Acme Battery 
and Radio Corporation 

an established, growing concern, 
clearly outlines the Profit Possibil- 
ities of the company's shares. 

Send for "Sparks" at Once. 
There is no charge. 

Industrial Expansion Service 
No. 1674 Broadway New York 

oNEEa. 

Dealers All Over the Country 
Handle Our Standard Radio Goods. 

OUR TRADE PRICES 
AFFORD GOOD MARGIN. 

Write for catalogue and price list. 

WIENER WIRELESS 
SPECIALTY COMPANY 

21 ACADEMY STREET 
NEWARK NEW JERSEY 

Latest broadcasting map 15e. That is, 
a complete broadcasting map appeared 
in Radio World, No. 8, dated May 20. 

Mailed on receipt of 15c. Radio World 
Company, 1493 Broadway, N. Y. C. 
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If it's RADIO 
-we have it! 

Condensers $1.50 
French Head Sets, 4000 Ohms $8.00 

Immediate Deliveries. 

Pioneer Radio Products Co. 
329 East 29th Street New York City 

RADIO PANELS 
HIGH DIELECTRIC RESISTANCE 
8 in. x 14 in 50c. 

12. x 21 in. $1.00 
14 in. x 24 in. $1.25 

PAGESON CO. 
Box 68, Merchants Station, St. Louis, Mo. 

"How to Make the Vacuum Tube Wire- 
less Receiving Set, Detector and Two - Stage Amplifier Sets 50 Cents Dealers, send trial order, 12 copies... $4.00 

"How to Make Your Own Wireless Re- ceiving Set" 25 Cents Trial order, 12 copies $2.00 

ARCHWAY BOOKSTORE 
SEATTLE, WASH. 

$500 
WITHOUT RECE VERS 

DIFFERENT 
and better than 
others. No tub- 
ing or horn to dis- 
tort delicate 
notes. Swells 
every sound into 
full richness! 

Low in Price! 
High in Quality! 

AT ALL GOOD DEALERS 
OR DIRECT BY MAIL 

5115921áIE 
THE SHELTONE COMPANY 

20 Clinton Street Newark, N. J. 

Answers to Readers 

IN RADIO WORLD, No. 16, dated July 15, 
you have an article on assembling a 

detector and two -stage amplifier. You 
also publish a list of material re- 
quired. Can you tell me where the three 
jacks go and, also, why it is necessary 
to use them? Are the jacks used in this 
circuit of the open or closed type? 
Where does the variable condenser go 
that has a capacity of .001 mfd? What 
is the resistance of the phones to be used 
in this circuit?-Barney Walpert, Rich- 
mond, Va. 

The jacks are used for the convenience 
of cutting in any amount of stages of amplification desired. They are con- nected between the plate circuit and grid circuits of the tubes used. The jacks used are as follows: 2 of the two circuit type and 1 of the open -circuit type, for this set. The variable condenser is con- nected in series with the antenna circuit. The resistance of the phones may be be- tween 1,000 and 2,000 ohms. 

* * * 
Publish a hook-up of a two -stage amplifier. Show the necessary jacks in diagram?-Letter unsigned. Fairmount, 

W. Va. 
This problem was fully explained in RADIO WORLD No. 14, dated July 1, in an article entitled Novel Unit -Detector and Amplifier, by Frederick J. Rumford. He describes and illustrates just what you are seeking. 

* * * 
What distance may be received with the set described by H. S. Stanford in RADIO WORLD, No. 16, dated July 15?- S. T. Bortoff. 112 North OIympia St., Tulsa. Oklahoma. 
This depends on the builder. If the 

REMOVAL NOTICE 
THE ALLIED RADIO CORP. 

FREE 

PANELS 
Manufacturers of NOW AT 

445 SEVENTH AVE. 
NEW YORK 

Testing sample of A. R. C. PANEL of hard rubber composition manu- factured according to U. S. Navy specification, stands 74,000 ohm resistance, does not warp, drills without a burr. It is highly polished and costs about 1/3 less than other panel material of equal standard. We carry three standard sizes in stock. 7x10x3/16-7x18x3/16-12x14x 3/16. Send for your testing sample free and special prices in quantities desired. 

MICA adjustable DIAPHRAGMS 
will make your phones Fits any phone 
LOUDER - CLEARER - BETTER TONE Ask your dealer or send $1 for a single diaphragm on trial. No fussing- just slip it in to replace the black tin disc. Satisfaction or your money back. Give name of phone. 

Radio Mica Products Co., 156 East 43rd St., New York City 

SELLS MORE RADIO WORLDS THAN ANY OTHER RADIO PUBLICATION 
Times Building, New York City, June 9, 1922. RADIO WORLD, 1493 Broadway, New York City. It may interest you to know that of all the radio publications handled on our stand in the Times Building, more copies of RADIO WORLD are sold by us each month than of any other radio publication. 

Yours truly, 
(Signed) David J. Farley, Times Bldg., Newsstand. 

assembly of the set is wired up correctly, some hundred of miles could be covered provided weather conditions are such that the static interference is practically eliminated. 
* * * 

Show a diagram and hook-up of a single -tube set, employing two variome- ters in the circuit. Show the taps on the primary and position of the batteries used.-Paul Mohap, Yonkers, New York. 

The above diagram shows the neces- sary data for making the regenerative 
set. Follow each connection with great care. 

* * * 

I am sending several hook-ups 
of my radio set. I have used them all and it seems that all I hear is code. Although 1 live only eight miles from WGR, Buffalo, I cannot hear any of the concerts. Why is this? I am using a crystal detector and 2,000 -ohm phones. -Richard Palmer, Blasdell, New York. 

The accompanying sketch will show you proper connections for your set. Probably you are right about your crystal. Always have a few good tested - crystals on hand. Look carefully over your wiring and lead-in from antenna. Inspect your telephones. 
* * * 

Give me the addresses of manufacturers 
of radio frequency transformers?-O. N. 
Williams, Albany, N. Y. 

As radio frequency is in its infancy, there are few manufacturers who are turning out transformers. We refer you to the Radio Instrument Co., Washington, D. C. 
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Necessary to High Voltage 

(C. Central News.) 
One of the most useful instruments in radio communication is the insulator. 
When huge masses of high voltage are used it is of utmost importance that 
every particle of energy be utilized. To accomplish this it is necessary to have 
the proper insulating devices to carry such high voltage without leakage or 
breakdown. This is an important factor, especially when thousands of miles 
must be covered to establish and maintain communication. In the above 
photograph Guglielmo Marconi and Roy G. Weagant, consulting engineer of 
the Radio Corporation of America, are inspecting an insulator used at the most 
powerful station in America-at Rocky Point, Long Island, New York. 

The Human Side of Marconi 
MARCONI'S humor was displayed 

when he met Dr. Charles P. Stein- 
metz, the noted electrical engineer, at 
the General Electric plant at Schenectady 
-the first meeting of these two masters 
of electricity in several years, says "The 
Times," New York. It might have been 
expected that when these two minds met 
the remarks would be on some great 
electrical problem of the age, but the ac- 
tual conversation was on the state of 
health of the reptile zoo formerly main- 
tained by Dr. Steinmetz at Schenectady. 

"How's the gila monster, Doctor? 
asked Marconi, with that smile that 
always presages one of his sallies. 

"He's dead," replied the noted scien- 
tist. "He was too lazy to eat, and the 
alligator ran away." 

"That's too bad," said Marconi. "Now 
you'll have to go to work." 

That is only one flash of the lighter 
side of the man who is one of the elec- 

trical wizards of the age, and whose 
name will go down through all history 
as the inventor of the first system of 
wireless communication. In this mood 
he is as quiet and modest as in his 
scientific discussions, and one of the most 
noticeable points about the great Marconi 
is that he rarely uses the personal pro- 
noun, either in his humorous stories or in 
his scientific discussions. He has a low- 
pitched voice and he talks slowly, with no 
show of the egoism sometimes displayed 
by men of great achievements or attain- 
ments. His laugh also is low and con- 
tagious, because behind this great figure 
in the scientific world is a great human 
personality that exerts itself in the same 
way under all conditions. 

Subscribe for RADIO WORLD. $6.00 a 
year, $3.00 six months, $1.50 three months. 

Publisher's Promotion Bureau, 120 Patellae Avenue, Brooklyn, N. Y. 
Gentlemen: Without any obligation m na part. pLYe lend me particulate 

of the above offer. 

teams............................................................... 

Wiest City 

Special Offer 
TO 

Radio World 
READERS 

RUSH your name and ad- 
dress and we will tell you 
HOW you can get this hand- 
some 14k. Gold Filled Foun- 
tain Pen and Pencil Set. 

Absolutely Free 
REMEMBER, with our plan 
it WON'T cost you a cent. 
The set comes to you in an 
elaborate plush box. Fill 
out the coupon herewith and 
mail at once for our FREE 
PLAN. 

Mahogany Variometers Unwired 
Consisting of 2 Stator Halves, 4/x 11/4-Rotor 
3'/0x3"-Winding Form-And all necessary Brass 
Hardware. $1.50 per set-shipped Parse! Peet- 
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Radio Dept. 

ARROW WIRE COMPANY 
557 West 35th St. N. Y. Olty 

GOING-and Going Fast 
We have only a few left and they are going 
fast, but while they last we will continue te 
sell them at the reduced price. 

VT 1 Detector and Amplifier $7.50 
VT 2 Detector and Amplifier $8.00 

The above tubes are the genuine army J'e and 
E's, respectively. 

"RADIO BUILDER" PLANS FREE! 
By Mall, 5c. 

LIBERTY RADIO CO. 
106 Liberty Street New York City 

Radio Set Complete 
Enjoy Daily Concerts, Weather Crop 

and Sporting News 

Complete Outfit 
Including 2,000 -ohm Phones 

Immediate Shipment. 
Can be installed in 30 minutes 

by any one. 
Full instructions with each set. 
Send check or money order to 
F. L. MARVIN & CO. 

2008 Woolworth Bldg. New York 
Selling Agents Wanted. 

$12.75 

COIN MONEY MAKING 
RADIO SETS AND PARTS 

RAD -I -CO COIL WINDING LATHE, 
Complete, Delivered, $5.00 

SPECIFICATIONS: 
This is a real manufacturing muhtse for quan- tity and quality production of varlometers, vario - couplers and any coil or wire winding propeeitlea used in radio. 
It has a T -fn. swing, 20-1n. between unten. with adjustable tall stock. Two tube and rota ehueke adjustable to any size from 1 fa. te T In. Inalustve. Autematlo wire spool holder and feeder (Insuring tight even winding). It will memos - date tubes, rotors or stators up to T in. diameter and up to 211 in. long. 
Fun)Lhed ter hand or power drive. 
Strong, accurate and rigidly built ef all mal- leable and wrought Iron. Highly enameled flnish, practical for manufacture ea well u amateur. Guaranteed to satisfy, shipped on trial, terse cub with order. 

RAD -I -CO DIAL AND KNOB MOULD- ING MACHINE, Complete, Delivered, $5.00 
SPECIFICATIONS 

Thle machine will completely make, graduate and number 20 dials and knobs per hour from Badiee dleleetrie compound like Bakelite at a total sect of lees than 18e per dial and knob. Furnished for either 3/16" or %" shafts, 50 or 100 degree graduations, in 2%, 3, 5% and 4 bleb irises like Tuska style with large tapered knob. A quantity of dielectric compound furnished with each mould gratis. 
RAD -I -CO DIELECTRIC COMPOUND 

ENOUGH FOR 6 DIALS AND KNOBS, 
$1.00 PER PACKAGE 

RAD -I -CO VACUUM TUBE SOCKET MOULDS (Base or Panel Mounting), 
Complete, Delivered, $5.00 

(Rad -I -Co Moulded Sockets Cost Less 
Than 19e Each) 

RAD -I -CO VARIOMETER AND VARIO - COUPLER ROTOR OR STATOR 
MOULDS, Complete, Delivered, $5.00 Each (REMLER OR TUSKA TYPE) 
All items guaranteed to satiety, Immediate de - Ovule', full instructions, terms cash with order. 

RADIO INSTRUMENT CO. 
YORK, PA. 

(exclusive makers of Rad -I -Co 
Patents Pending Products) 

52 Weeks for $6.00 
Complete Your File of RADIO WORLD 

Copies of Radio World No. I 
If you did not get a copy of Radio World No. 1, send us $6.00 and we will send you this paper for one year, and start it with our first issue, which will be mailed you as soon as possible after re- ceipt of order. 
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Complete Your File! 
Technical .-11 /isles Published in Radio World to Date 

APRIL 1. 
A 500 -Mile Radiophone Employing a 5 -Watt 

Tube, by Frank A. Hahnel. 
"Tell Me, Please, How Will This Set Re- 

ceive?" by E. L. Bragdon. 
Short Cuts in Receiver -Circuit Design, by O. 

C. Roos. 
Making a Short -Wave Regenerator, by Fred. 

Chas. Ehlert. 
APRIL 8. 

Do You Know Your Receiving Equipment, by 
James D. Gordon. 

Why a Crystal Is Called a Rectifier, by Wal- 
ter Emmett. 

Is Radiotelephony Dependable? by O. C. Roos. 
Mounting Crystals in Your Detector, by E. L. 

Bragdon. 
Storage Batteries for Radio, by Fred. Chas. 

Ehlert. 
APRIL 15. 

First Principles of Electricity as Applied to 
Radio, by John P. Miles. 

Your Storage Battery, by E. L. Bragdon. 
What Makes Radio Possible, by Edward Lin- 

wood. 
Ground Connection as Vital as Antenna, by 

Fred. Chas. Ehlert. 
APRIL 22. 

Solving the Puzzle of the Honeycomb, by 
Fred. Chas. Ehlert. 

More About Your Storage Battery, by E. L. 
Bragdon. 

Vacuum Tubes as Applied to Receivers, by 
Walter J. Howell. 

How to Build the Loose Coupler and the 
Variometer, by Frederick J. Rumford. 

The Best Aerial for a Receiving Station, by 
Edward Linwood. 

APRIL 29. 
Valuable Pointers on Aerial Construction, by 

Edward Linwood. 
What is Meant by Tuning, by E. L. Bragdon. 
Radio -Frequency Amplification and Regene- 

ration, by Frank Armstrong. 
Honey -Comb Coils and Condensers, by Ed- 

ward Linwood. 
Charging the Storage Battery, by E. L. 

Bragdon. 
How to Construct the Variocoupler, by Fred- 

erick J. Rumford. 
MAY 6. 

The Advantages of Radio Frequency, by 
Harold S. Potter. 

How to Construct, Protect and Operate a 
Storage Battery, by George W. May. 

The Beginner's Catechism, by Edward Lin- 
wood. 

Tuning and What Is Meant by It, by Fred. 
Chas. Ehlert. 

New Frequency Amplifier Brings Faintest 
Waves in Strong, by G. W. May. 

MAY 13. 
My Practical V. T. Detector and Two Stage 

Amplifier, by Frederick J. Rumford. 
The Principles of Radiotelegraphy, by Wal- 

ter J. Howell. 
The Reason for the Loop Aerial, by George 

W. May. 
Tuning and What Is Meant By It, by E. L. 

Bragdon. 
The Beginner's Catechism, by Edward Lin- 

wood. 
MAY 20. 

The Design of an Amateur Receiving Set, by 
C. White. 

The B Battery and the Plate Current, by 
George W. May. 

Radio Terms at a Glance, by Fred. Chas. 
Ehlert. 

The Beginner's Catechism, by Edward Lin- 
wood. 

Fire Undewriters' Rules, by Fred. Chas. 
Ehlert. 

MAY 27. 
The Beginner's Catechism, by Edward Lin- 

wood. 
How to Make Your Own Condenser, by George 

W. May. 
Tuning as Applied to Telegraphy, by Walter 

J. Howell. 
Why the Condenser Doesn't Condense, by E. 

L. Bragdon. 
Making Signals Louder with Two -Stage Am- 

plifier, by George W. May. 

JUNE 3. 
The Cost of a Single -Circuit Receiver, by 

Howell W. Miller. 
The Beginner's Catechism, by Edward Lin- 

wood. 
How to Compute and Build a Fixed Conden- 

ser by E. L. Bragdon. 
Design for an Amateur's Receiving Set, by 

C. White. 
Simple Method of Recharging a Storage Bat- 

tery, by John Grayson. 
JUNE 10. 

Radio Receiver for Short Waves, by George 
W. May. 

How to Filter Atmospheric Conditions, by C. 
White. 

The Messenger Boys of Broadcasting, by E. 
L. Bragdon. 

Are You a Member of the N. O. D. C.? by E. 
L. Bragdon. 

The Beginner's Catechism, by Edward Lin- 
wood. 

How to Construct One- and Two -Slide Tuning 
Coils, by George W. May. 

JUNE 17. 
The Vacuum Bulb's Start in Life, by C. White. 
How to Select the Right Set, by E. L. Brag - 

don. 
The Beginner's Catechism, by Edward Lin- 

wood. 
Test of Inductance Coils, by Fred. Chas. 

Ehlert. 
Short Waves from a Simple Receiver, by 

Stanley Bryant. 
JUNE 24. 

How to Make Your Radio Cabinets, by W. S. 
Standiford. 

How the Crystal Detector Is Used to the Best 
Advantage, by C. J. Williams. 

How to Construct a Long -Wave Regenera- 
tive Receiver, by George W. May. 

Tested Invention of Major Armstrong Ampli- 
fies Set 100,000 Times, by John Kent. 

Repairing Cracks in Hard -Rubber Storage 
Battery Jars, by W. S. Standiford. 

The Beginner's Catechism, by Edward Lin- 
wood. 

JULY 1. 
Novel Unit -Detector and Amplifier, by Fred- 

erick J. Rumford. 
Why You Must Use a Condenser, by C. J. 

Williams. 
How Wave Lengths Travel, by Fred. Chas. 

Ehlert. 
Radio World's Revised Dictionary, by Fred. 

Chas. Ehlert. 
The Beginner's Catechism, by Edward Lin- 

wood. 
Use of the Vacuum Tube Detector, by George 

W. May. 
JULY 8. 

Radio's Place in the Phenomena of Nature, 
by E. L. Bragdon. 

The Function of the Loose Coupler, by Charles 
H. Plath. 

Armstrong's Superregenerative Amplifier 
Fully Explained, by John Kent. 

Operating a Transatlantic Station, by Fred. 
Chas. Ehlert. 

The Beginner's Catechism, by Edward Lin- 
wood. 

Reducing Strays and Statics, by Fred. Chas. 
Ehlert. 

JULY 15. 
Assembling a Detector and Two -Stage Ampli- 

fier, by H. S. Stanford. 
Combined Radio and Audio Frequency Ampli- 

fication, by C. White. 
The Beginner's Catechism, by Edward Lin- 

wood. 
Locating Your Aerial, by Harold Day. 
Facts for Beginners, by Fred. Chas. Ehlert. 

JULY 22. 
When Your "Movies" Come by Radio, by Stan- 

ley Bryant. 
Underlying Principles of the Vacuum Tube, by 

George W. May. 
Practical V -T Detector Panel, by Frederick J. 

Rumford. 
Revised Radio Dictionary, by Fred Chu. 

Ehlert. 
The Beginner's Catechism, by Edwärd Linwood. 
Importance of Aerials to Radiation, by C. 

White. 
JULY 29. 

The Vacuum Tube as a Transmitter, by 
Charles H. Plath. 

My 20 -Kilowatt Tube and its Uses, by Irving 
Langmuir. 

Importance of the Capacity Switch, by E. L. 
Bragdon. 

The Truth about Lamp -Socket Aerials, by 
Harold R. Hart. 

The Beginner's Catechism, by Edward Lin- 
wood. 

AUGUST 5. 
How to Construct and Operate the Armstrong 

Superregenerative Circuit, by John Kent. 
Using Radio Frequency to Extend Range, by 

George W. May. 
Things Every Radio Fan Must Know, by E. 

E. Hawley. 
Revised Radio Dictionary, by Fred Charles 

Ehlert. 
The Beginner's Catechism, by Edward Linwood. 

Any single copy of Radio World, be- 
ginning with No. 1, mailed on receipt of 
15 cents postpaid. Any seven issues for 
$1.00. The full 19 numbers sent for $2.80. 
Or send $3.00 for 3 months (26 numbers) 
or $6.00 for 1 year (52 numbers) and have 
your subscription start from No. 1. 
Radio World, 1493 Broadway, New York 

City, N. Y. 

Human Voice Is . Repro- 
duced on a Moving - 

Picture Screen 
SUMMER 

-SCHOOL students of Colum- 
bia University were shown motion pic- 

tures of the human voice in the Horace 
Mann Auditorium yesterday afternoon, 
says "The Times," New York. For three 
hours the students, most of them teachers 
from other States, witnessed demonstra- 
tions of recent advances in wireless tele - 
phony by leading engineers, including Dr. 
F. B. Jewett, President of the American 
Institute of Electrical Engineers and vice- 
president of the Western Electric Company, 
and John Mills, also of the Western Elec- 
tric. 

A projecting machine, the stereopticon- 
oscillograph, was used and the demonstra- 
tion accomplished by transferring the voice 
waves as they were transmitted by Mr. 
Mills electrically over a telephone circuit 
to the light by means of delicately balanced 
mirrors. These light beams were then pro- 
jected upon a motion picture screen, ap- 
pearing in the forms of waves and vary- 
ing in intensity, amplitude and character 
as the voice of the speaker varied in vowel 
and consonant sounds. 

Mr. Mills explained that by photograph- 
ing and analyzing the voice waves pro- 
jected upon the screen experts were. able 
to contrive new designs and to improve 
upon the transmission qualities of telephone 
circuits, especially in long distance cable 
circuits, line balances and electrical feat- 
ures, which must be extremely exact if 
the human voice is to be heard intelligently. 

By means of the oscillograph it is pos- 
sible to determine the relative audibility of 
various words and expressions. The vowel 
"o,"' it was pointed out, is the easiest 
human sound to understand, as illustrated 
by the word Chicago, the final vowel of 
which produced on the screen a marked 
broadening of the light in contrast with 
the weaker effects of the other letters. 

A feature of the demonstration was the 
use of college yells, "Harvard," with its 
broad vowel sounds, leading in magnitude 
of light impressions. Yale, Columbia, Chi- 
cago and other university yells were 
shown on the screen, where the sound im- 
pressions made by Yale was noticeably 
weak. 

Naval Radiophone Sets 
for Sale 

APPROXIMATELY 295 unused radia 
telephone sets of short range are be- 

ing offered for sale by the Navy Depart- 
ment by sealed bids. Bids should be mailed 
to United States Naval Central Sales Office, 
Washington, D. C. 

All the sets include sending and receiv- 
ing equipment known as Type CW-936, 
originally supplied for submarine chasers 
and other craft during the World War, but 
are believed to be good for small land 
broadcasting -stations as well as yachts and 
seagoing craft. The apparatus includes 
transmitter and receiver, amplifier, switch- 
board, dynamometer system, head set and 
loud speaker, but not storage batteries or 
vacuum tubes. The transmitting tubes, 
however, may be purchased for marine use 
according to a recent decision of the Radio 
Corporation of America, although they will 
not be sold for land commercial stations 
without payment of a license fee. 

The bulk of the sets for sale are located 
at the Navy Yards at Boston, Philadelphia, 
Norfolk, Charleston, and Puget Sound. 

Subscribe for RADIO WORLD. 36.00 a 
year, $3.10 six months, $1.50 three months. 
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Superior Radio Products 
All Parts, Receiving Seta Complete and In Unite. 
Bead for Description and Prices. Prompt Ship- 
ment on Mall Orders. 

Dealers Write for Proposition 
RADIO OUTFITTING CORP. 

Mfg. High Grade Radio Apparatus 
410 East 34th St. New York, N. Y. 

HERE THEY ARE! 

EBY 
BINDING 

POSTS 

See them at your dealers. 

Corporal Ensign "H" 

H. H. EBY MFG. CO., PHILA., PA. 

GITHENS TRUTONE RADIO 
HORN-LOUD SPEAKER 

First one to sell 
on ten day trial 

Money back 
Guarantee 

Retail Price 
$21.00 

Includes 
Loud Speaker 

Trutone has been pronounced the best eri the market 
by experts. It has a clear true tone. Every radio fan 
should try Protone and ampere it with others. 

If YOU don't find Trutone the best, your money will 
be refunded. It is sold on a ten-day trial meney-baek 
guarantee. If not carried by your dealer write us. 

Distributors and Dealers, write! 

AUTO PARTS MFG. CO. 
1815 Trombly Ave., Detroit, Mich. 

Radio World, 52 issues, $6.00. 

Radio, Rhythm, and Sanity 
CHARLES 

D. ISAACSON, who, for 
for some years, has been giving con- 

certs in the hospital for the insane at 
Central Islip, Long Island, has recently 
substituted a radio program, and has 
broadcast the opera "Cavalleria Rus- 
ticana." It was so successful that radio 
concerts promise to be a regular feature 
in entertainments for the insane. 

Rhythm is a state the opposite of in- 
sanity. The Greeks, who had such a per- 
fect ideal of balance of mind, body and 
artistic form, made rhythmical exercises 
the basis of their education. Many mod- 
ern teachers now realize that dancing is 
often a cure for neurotic patients. A due 
sense of proportion is what constitutes 
the highest sanity. It is also a necessary 
factor in all the arts, and without it 
political and social reform is sadly han- 
dicapped. It is the life of humor, and 
without it understanding is not under- 
standing. 

So here is to Mr. Isaacson's endeavors. 
-"The American," New York. 

Voices Broadcast Farthest 
LIKE the different instruments, differ- 

ent types of human voices have dif- 
ferent carrying qualities on the radio- 
phone. The voice carries, it is generally 
believed, better than the other musical 
instruments and a baritone has somewhat 
better chances of registering successfully 
with his invisible audience than a tenor, 
soprano, or even a bass. Contraltos also 
go over somewhat better than tenors and 
sopranos, who have the greatest difficulty 
in retaining the quality of their voices 
when singing through the ether. The 
latter, however, carry the greatest dis- 
tance.-"The Globe," New York. 

Subscribe direct or through your 
news dealer. $6.00 a year, $3.00 six 
months, $1.50 three months. Radio 
World. 1493 Broadway, N. Y. C. 

PATENT 
Your Radio Ideas. 

Call or Write 
FREE ADVICE 

0 REST 

O QA 
//THE STANDARD OFDEPENDABILITI', 

De Foresl' Rodio Tel_ &Tel -Co. 
JERSEY CITY, N.J. 

The 

GOODMAN 
Is the Niftiest Short Wave 

Tuner on the Market 
Only $6.00 & PP on 1 lb. 

Send for pamphlet. 

Order through your dealer. 

L. W. GOODMAN 
Manufacturer 

DREXEL HILL, PA. 

Dr. Miller, of Chicago, writes: "My per- 
fectly good variometers and vario -coupler 
now go into the discard." 

THAT ARMSTRONG AMPLIFIER 
So much interest has been displayed in the 

special article, "TESTED INVENTION OF 
MAJOR ARMSTRONG AMPLIFIES SET 100,000 
TIMES," by John Kent, that appeared in 
RADIO WORLD No. 13, dated June 24, 1922 
the publisher decided to put aside a number of 
copies for those who were not able to get this 
issue when published. Copies will be sent. 
postpaid, on receipt of 15c. or send in your 
subscription, $6.00, for one year (52 issues), 
$3.00 six months, or $1.50 three months, and 
subscription will be started with the issue con- 
taining the article about Major Armstrong's 
Amplifier.-RADIO WORLD, 1493 Broadway, 
New York. 

CASTINGS 
BRASS, BRONZE, ALUMINUM 

Our Motto 
"SERVICE" 

THE ANCHOR BRASS & ALUMiNUM CO. 

Ninth and Freeman Sts. 

CINCINNATI, OHIO 
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DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 
DEPARTMENT AT Sc A WORD 

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS 
This department is intended for everybody who wants quick action on short announcements covering the buying, selling, exchanging or general merchandising in the radio field. Readers of RADIO WORLD will find that it pays to read these columns every week. Advertisers will get a ten-day service here -that is, copy received for this department will appear in RADIO WORLD on the news-stands ten days after copy reaches us. The rate for this RADIO WORLD QUICK -ACTION CLASSIFIED AD. DEPT. is Sc. per word (minimum of 10 words, including address), 10% discount for 4 consecutive insertions, 15% for 13 consecutive insertions (3 months). Changes will be made in standing classified advs., if copy is received at this office ten days before publication. RADIO WORLD CO., 1493 Broadway, N. Y. C. (Phone, Bryant 4796.) 

TESTED Galena crystals, 25c.; Phone Con- RADIOISTS-Send for literature describing densers, .001 MFD, 17c.; Grid eak and Grid Vosco Tunette. Compact, simple, efficient tuner Condensers, .0005 MFD, 5c. BUSCH -MURPHY, for radiophone reception. Broadcasts heard hun- 105 Mason St., Rochester, N. Y. dreds of miles. Panel or table mounting. Price, 
Manufacturers of Rogers Radio Receivers and Pen a 

VOSCO RADIO LABORATORIES, Troy, 
Rogers Receiving Radiometers. Rogers Radio 
Company, 5133 Woodworth Street, Pittsburgh, Pa. 

PATENTS -Electrical cases a specialty. Pre- 
war charges. B. P. Fishburne, Registered Patent 
Lawyer, 386 McGill Bldg., Washington, D. C. 

SALESMEN -To call on Radio Dealers.Splen- 
did opportunity. Liberal commission. Write 
EDW. J. GOETZ CO., Distributors, Cambridge 
Bldg., Cincinnati, Ohio. 

High Grade Antenna Wire. Best quality 7 strand No. 22, tinned copper, non -corrosive an- tenna wire. Only ic. per foot. The Kehler Radio Laboratories, Dept. W., Abilene, Kans. 

ATTENTION RADIO DEALERS and AMATEURS 
Why pay $0.75 or $1.00 for HEAD PHONE 

CORDS? Send us 40c. in coin and we will send 
you a finely braided complete HEAD PHONE 
CORD, Postpaid. All orders filled in turn. New England Braiding Co., Calendar St., Providence, 
R. I. 

Exchange jolly interesting letters through our 
Club! Stamp appreciated. Betty Lee, 4254 Broadway, New York City. 

ARMSTRONG SUPER -REGENERATIVE CIR- 
CUITS. Wonderful results in R.F. amplification 
from only two tubes, instead of six or eight. These circuits will not work unless you know constants and all apparatus used. Complete tested diagrams containing all hitherto unpub- lished constants and full instructions for fifty cents. R. I. Co., Red Bank, N. J. 

CRYSTAL DETECTOR SET, from aerial to phones, complete. Big bargain. Send for cir- cular. Salkey Radio Co., 2378 Eighth Ave., New York City. 

LOOK -Single Tube Receiver, mounted on panel, ready to wire, $18. J. N. RISTEY, Spring Grove, Minn. 

FOR SALE -Immediate Delivery! 750 Sheets Aluminum, size 0.24-11-72. LOGAN MACHINE CO., 222 S. Clinton St., Chicago, III. 

RADIO BOXES 
All radio carpentry work our specialty. Write for 

SPECIAL PRICES 

JOE MIFSUD & CO. 
373 Canal Street New York City 

Telephone -Canal 9475 

V -T l at V -T 2 at 
$7 54 $8.45 

These are the Tubes for which so many are inquir- ing and that are still difficult to find anywhere. 
There being very few of these tubes on the mar- ket, and after present supply is exhausted, more 
will not be available at any price, as they are 
to be made exclusively for the U. S. government. 
Both styles fit any standard socket, filaments in- sure long life. Full line of supplies. Lowest prices 
on Standard Merchandise. Get our prices before 
placing your orders. 

Amalgamated Radio Supply Co. 
EXPORT AND IMPORT 

193 William Street New York City 

SPECIAL -High Grade Variometers, $4.65 and 
$5.20; Variocouplers, $4.65 and $4.95; Composition 
Dials, 75c.; Headphones, $4.90; Rheostats, $1.18; 
Switch Levers, 45c and 60c.; Switch Points, 3c; Molded dials, 2, 3 and 4 inch. 30, 40 and 50 Binding Posts, 6c and 9c; Condensers, 11 Plate, cents. Detector tubes, $4.25. Amplifiers, $5.00. $2.85, 23 Plate, $3.80; Bakelite Sockets, 72c; Best Get our list. Radio Supply Co., Weedman, Ill. Composition Insulators, 22c; Lightning Arresters, 
$3. Include postage with order. J. N. RISTEY, 
Spring Grove, Minn. 

PATENTS 
Protect your invention today. Write for 1922 Illustrated Book Free. Radio, Electrical, Chemi- cal and Mechanical experts. Over 30 years' ex- perience. A. M. Wilson, Inc., 310-18 Victor Build- ing, Washington, D. C. (Successors to business established 1891 by A. M. Wilson.) 

AMATEURS, ATTENTION! USED APPAR- 
ATUS!-Audion, complete with bulb and bat- tery, $10.00; Adams Morgan Variable Condenser, 
wood case, $2.50; Murdock Variable Condenser, 
.001 mfd., $3.00; Arnold Loose -Coupler, $10.00; 
Short Wave Receiver, 200 to 800 meters, fitted 
for audion bulb, etc., $15.00; Klitzen Rotary Gap, 
$15.00; Half K. W. Packard Transformer, un- mounted, $10.00; Holtzer-Cabot Headset, 2,200 
ohm. (new), $6.00; Swedish -American Headset, 
2,200 ohm. (new), $6.00; 2 -inch Spark Coil, $5.00; 
Stationary Gap, 50c; egenerative Tuner, con- sisting of two variometers and vario -coupler, mounted on handsome brown hard rubber panel 
in walnut finished case, hand rubbed. This tuner is a beauty in appearance and performance. 
$25.00. First money order takes them. Do not delay! L. M. SMITH, Box 66, Salem, Wis. 

43 PLATE CONDENSERS, $3.95; Rheostats, 95e; 
7 -Strand No. 22 Tinned Antenna Wire, 90e per 
100 ft.; Manhattan Head Phones, $6.00; Tested Galena, 20e, mounted, 30c; Contact Points, 30c 
per dozen; Complete Crystal Sets, with Aerial Equipment and Manhattan Head Phones, $12.50. Postage paid to second zone. Write for prices 
on parts not listed. COLUMBIA RADIO COM- PANY, P. O. Box 1720, Washington, D. C. 

AUGUST SPECIAL 
AUDION RECEIVERS, regular price, $32.50, reduced to $25.00 for short time. Wave Length, 

200 to 800 meters, Variable Condenser, two Ten A BROADCASTING MAP of the leading Point Switches, Socket, Dials, etc. Mounted on broadcasting stations of the country was pub- Mahoganite Panel in 8 x 9 x 6 Mahogany Finished lished on the center page of RADIO WORLD Cabinet. Shipped prepaid upon receipt of money dated May 20. Mailed on receipt of 15c., or order. Every set guaranteed. Stamp for de- send $3.00 for six months, or $6.00 for a year, scriptive circular. GIBSON & COLLINS, 515 and start your subscription with May 20 issue. Evergreen Avenue, Brooklyn, N. Y. RADIO WORLD, 1493 Broadway, New York City. 

DIALS -While they last, brand new stock, 3 inches in diamater. Graduated 0 to 100. Clearly etched on metal, black finish. Complete, with composition knob, 5 for $1.00, postpaid. Essex 
Mfg. Co., 117 Mulberry St., Newark, N. J. 

CRYSTAL SETS -$5.00. Thomas Moore, 952 West Side Ave., Jersey City, N. J. 

BOYS -Write for our offer whereby you can secure a complete Audion Bulb Outfit and Am- plifier FREE. LEE RADIO CORPORATION, 
Haddonfield, N. J. 

RADIOTRON UV 200 Detector Tube, $4.50; Radiotron or Cunningham Amplifying Tubes, 
$5.85; 90 Ampere hour storage battery, $14.75; 
$5.00 Transformer, $4.25; $1.25 Socket, 75e.; $&00 phones, $6.75; R.3 Magnavox, $41.50; $1.00 Dials, 3-354., 65e.; Bakelite or Formica anels cut to size, 2/1c. per square inch; $1.50 Rheostat, $1.20; Nickel Binding Posts, 7c.; Taps, 23c.- Stops, Mc.; Variometer, Mahogany or Spanish Cedar assembled, $3.00; Variocouplers, assembled, $3.00; Bank Wound Inductance, 200-2500 meters, $8.00; 
$3.50 Condensers, 23 plate, $2.60; $4.75 Condensers, 
43 plate $3.70; "B" Battery, 45 volt (variable), 
$4.00. EAST WEST RADIO CO., 31 Pleasant St., San Jose, Cal. 

Colleges Are Helping 
Radio 

ONE guarantee of the permanency of 
broadcasting appears to lie in the fact 

that many of the larger universities have 
erected their own stations at great expense, 
and for definite purposes aside from enter- 
tainment alone, says "The Globe," New 
York. 

It would take a page to enumerate the 
various institutions that have followed the 
lead of the University of Wisconsin and 
several other western State universities who 
were early in the field, but apparently they 
have been extremely satisfied with their ex- 
periments and plan to continue their scope. 

Furthermore new recruits are being added 
continually. At Ohio State a campaign 
was begun recently to raise the necessary 
funds for a broadcasting station from among 
the alumni, and at latest reports was progressing successfully. The committee 
reported great interest on the part of the 
graduates, due largely to the fact that eighty 
per cent. of those solicited had already 
acquired an interest in wireless. 

Ohio State has appointed a committee 
from among its engineering faculty to 
supervise the erection of the station; they 
plan to use it for entertainment extensively, 
though its chief purpose will be educational. 
Being situated in the center of Ohio it is anticipated that it will serve the state in 
public emergencies. 

s.m. tar,. t...e 
NOWT TO TI4.04,0 
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BUILD YOUR OWN 
Complete 50c instruction 20e book for 20 cents only. 
Explains radio reception and tells 
how to make 8 different classes 
of crystal and vacuum tube re- ceiving sets. Wonderful informa- 
tion makes you understand radio. With every order we enclose our Price list of parts prepared espe- cially to cover articles used in 
construction of sets described In this book. Nothing else like it on market. Buy direct from factory and save dollars. Instruction book and price list sent on receipt of 20c. only. 

Desk 15 

Radio Parts Manufacturing Co. 
Park Place, Detroit, Mich. 

Variable Condensers 
Compact. I nterchaeseable. Highly Finished, 

All Sizes, 3 Plate, $2.00; 43 Plate, 84.00 Templet for Mounting 
STANDARD WIRELESS CORP. 

HEMPSTEAD, N. Y. 
Manufacturers of 

Tools, Dies, Precision Instruments 

WESTERN ELECTRIC TUBES 
VT 1-$7.50 Each VT 2-$10.00 Each 
Genuine Western Electric Co. Vacuum Tubes made for U. S. Army Signal Corps. The best tubes ever made. VT 1 is for ordinary detector and amplifier service. VT 2 is hard. Use it for power amplifiers, super -regenerative circuits and transmission. Shipt Post -Paid on receipt of check or money order. Your money back if not perfectly satisfied. 

TUEX SUPPLY CO. 1425 Stte áó:1n. 
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Radio Patents 
RECENTLY ISSUED 

Alexanderson Invention to 
Amplify Electric 

Currents 
No. 1,419,797. Patented June 13, 1922. 
Patentee: Ernst F. W. Alexanderson, 

Schenectady, New York. 
THIS latest invention, by one of the 

leading radiotricians of the United 
States, relates to the amplification of 
electric currents of small intensity and 
particularly to currents such as are used 
for transmitting signals. In describing 
his invention, Mr. Alexanderson says : 

In carrying my invention into effect, 
I employ a plurality of electron discharge 
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relays or amplifiers, preferably of the 
high -vacuum or pliotron type, and con- 
nect these relays in cascade. The plate 
circuits of all of these amplifiers are sup- 
plied with current from a common source 
and a high resistance is inserted in each 
plate circuit. The electric current which 
is to be amplified is applied to the grid 
circuit of the first amplifier of the series 
and current in the plate circuit of that 
amplifier is varied in accordance with the 
well-known operation of amplifiers of the 
type mentioned. The result will be a 

Pictures and Facts 
About 

Armstrong Amplifier 
Radio World has published a number 

of pictures, diagrams and descriptive 
articles regarding the New Armstrong 
Super -Regenerative Amplifier. The num- 
bers containing this material are dated 
June 24, July 8, July 15, and August 5. 
They will be sent postpaid on receipt of 
15 cents each, the four copies complete for 
60 cents. Or you can subscribe, $6.00 
year; $3.00, six months; and have your 
subscription start with the number dated 
June 24. RADIO WORLD CO., 1493 Broad- 
way, New York. 

variation in the potential different be- 
tween the cathode and anode of the 
amplifier and this variable potential is 
applied to the grid circuit of the second 
amplifier. 

The variable potential between the 
cathode and anode of the second ampli- 
fier is in turn applied to the grid circuit 
of the third amplifier, and so on through- 
out the series. The last amplifier of 
the series is organized to give an in- 
telligible indication of the signals which 
are transmitted by means of the current 
which is amplified. 

One of the objects of my invention is 
to provide means for supplying the 
operating current to the plate circuits of 
the amplifiers in such a way that a source 
of current of somewhat variable poten- 
tial may be employed without injuriously 
affecting the operation of the amplifiers. 
Another object of my invention is to 
provide a connection which will prevent 
the transmission from one amplifier to 
another of potential variations of 
undesired frequency, which may he set 
up in any of the circuits. 

* * * 

Radio to Relieve 
Monotony 

AN intensive campaign to relieve the 
monotonous life led by light -house keep- 

ers is being launched by George R. Put- 
nam, United States Commissioner of Light- 
houses. Much has already been done to im- 
prove the life and living conditions of these 
men, and Mr. Putnam hopes that the radio- 
telephone will prove the greatest boon to 

bring into close contact with the world gov- 
ernment servants who have, in the past, 
often been cut off for weeks and even 
months at a time. 

Why use an Outdoor Antenna 
when an 

ELECTRIC LIGHT 

SOCKET AERIAL 
serves exactly the same purposes 
but precludes all hazards and costs 
a great deal less. Made to connect 
instantly with any Electric Light 
Socket. Guaranteed to operate. 
Money refunded promptly if re- 
turned within 5 days if unsatisfac- 
tory. 

Price Postpaid $1.10 

The Tousek Engineering 
Corporation 

228 Jelliff Ave. Newark, N. J. 

BUY "RITE" 
$5.00 Variometer $3.20 
$5.00 Variocoupler 3.20 
Firth S. C. Jack .55 
Rite Rheostat .75 
Klosner Rheostat 1.00 
Rite Detector Units 5.50 
Rite Amplifier Units 11.95 
1250 Honeycomb Coil 3.30 
1500 Honeycomb Coil 3.80 
CRYSTAL RECEIVER complete-Aerial, 

Lightning Arrester-Phones, ready to op- 
erate 20.00 

Dealers write for Catalogue 

"RITE" RADIO SHOP 
4th Ave. and Pacific St., Brooklyn, N. Y. 

Sterling 8513 

THE BAYLEY VARIABLE CONDENSER 
THOROUGHLY INSULATED 

The 43 plates are assembled as a 
solid integral part of the whole, by 
the die cast process. Impossible 
for any plates to loosen in service. 
This is the condenser you need. 
Of good and pleasing design and 
high class workmanship, long bear- 
ings, insure true running. No side 
last. Binding posts are drilled, and 
have tightening screws, lock nuts, 
and soldering points. Three ways 
to hook up. 3 inch dial and knob, 
with recessed white enameled de - 

with dial 

grecs on black ground. Diagram 
label for panel, to show where to 
drill holes for spindle and screws, 
insuring perfect registration with 
condenser without injuring the 
panel board. 

Packed in strong box 
Complete $4.50 

D,'als, Shafts 75c 
MONEY BACK GUARANTEE IF 

AS WHENNED 
IN SAME 

RECEIVED WITHIN 
CONDITION 

AS 

To Jobbers and Dealers, We Offer a Splendid Proposition 
IV rite for Particulars to 

BAYLEY CONDENSER COMPANY 
105-109 VANDERVEER STREET BROOKLYN, NEW YORK 

Telephone: 0500 Glenmore 
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All necessary parts 
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Free with the above-The 
struct and operate this 

- 

Manufacturers 

BROADCASTS 

- REGENERATIVE 
for this 

panel, filter unit, 
and manufactured 

Kenneth Harkness 
receiver. 

Through 

Zbc 1Labto 
of the "Vox 

Specialists 

256 West 

wonderful 
choke 

by 

Booklet, 

Humana," 
in Radio 

34th 

WITH 

coils, 

Your 

THIS 

receiver, including 
of correct 

us. Ready for 

showing how 

Dealer 

it 
the Receiver 

Frequency Amplification 

Street, New 

values, 
wiring 

to con- 

uttb, 

ON A 

RECEIVER 

or Direct 

inc. 
with the 

York City 

LOOP 

Living Voice 


