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Bureau of Standards Uses Oscillograph to Measure 
Wave Length of Transmitters Accurately 

(C. Wide World Photo) 

The large number of transmitting sets now operating makes it necessary to have a means of accurately 
measuring the wave length of different stations. This illustration shows an Oscillograph and tuning 
fork, by which it is possible to photograph the form of an emitted radio wave. l t is thus possible to 
determine the wave length to an amazing degree of accuracy. The Oscillograph is the square box shown 
in the left center of the picture. This apparatus, which is an American invention, is the most accurate 
measuring apparatus of its kind in the world, and is used by the Bureau of Standards in Washington 



RADIO WORLD 

BIND MI MOUI PHOxss 
for repairs. All makes. Satisfaction 
guaranteed. Reasonable charge.. 
llbq, 101 wee$ 4.1a1 M.. Row reek AM 

CABINETS 
Hinged TMyutifully Rubbed 

7:14 $3.88 7:21 $3.88 
7:24 tep 

Ask your dearer for the R.C. Type. 
R. C. MILLS 

38 East 23rd Street New York City 
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Radio Comes to Relief of 
Snowbound Farmer 
FARMERS who were luke- 

warm to radio or who looked 
upon it as a diversion for the 

women and a toy for the children, 
are today convinced that radio 
broadcasting is a real utility. New 
York State, for example, was veri- 
tably buried under twenty-six inches 
of snow. The cities were able to 
cope with the snow after a fashion, 
but the country was practically iso- 
lated, especially after the wind 
churned up the snow and drifted 
roads as rapidly as shovelers and 
tractors opened them. 

MAKE YOUR OWN COILS 
WHITE CEMENT enable, you to wind your own ,elf -supporting spider web coils con- 
struct variometere, variocouplers, etc. No distributed capacity. Prevents shrinking of 
wood. Holds windings securely and permanently. 
"It is only necessary to wind the coils on a core, over either paper or a layer of string, 
then coat the coil with the liquid, allow it to dry and after another coat remove the 
string or paper and the coil will be found to be self -supporting." -RADIO WORLD. 

AMATEURS: -Send 2c for sample bottle. 
DEALERS --Write for our proposition on this new money -making proposition. 

WHITE RADIO COMPANY 
123 EAST 23RD STREET NEW YORE CITY 

Tested and approved by RADIO WORLD and N. Y. EVENING( MAIL. 

''MICON" "' 
,. 'MUD MICA COeVI4f[e 

i .:. .: ,.. l 
"MICON" 

TESTED MICA CONDENSERS 
sise 
ANN 
.8816 
.9d. 
.992 

.pa 
.M8 

Price ASSURE - 
$3 Accueracy 

.35 Navels sae 
.48 Clarity of Toe. 

Constant Capacity 
.1 11 

.7$ 
LO 
LIM 

FRESHMAN PRODUCTS 
Accurate and Dependable 
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Zero te Fire 
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STANDARD RADIO APPARATUS BARGAIN PRICES 
Every item listed in this advt. is guaranteed by us to be new and in 
original cases. Our guarantee of satisfaction or money refunded 
still prevails. 

BARGAINS 
EVERY DAY 
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Koehler Condenser, - 
23 Plate Vernir 88.80 
43 Plate Vernier 4.00 
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The farmer was snowed in. Rural 
mail carriers found it imposible to 
get through for days. In some 
cases the telephone lines were tem- 
porarily out of commission. Not- 
withstanding his isolation the farm- 
er with a radio receiving set was 
able to get the news of the day; 
he kept in touch with market prices 
though he was not able to take ad- 
vantage of favorable quotations and 
during the evening he and his en- 
tire family were entertained with 
music and speeches. 

Action on White Bill 
Developments in radio legislation are 

discouraging in that no action was se- 
cured in the House on Wednesday when 
the White bill was introduced. After an 
afternoon of debate. chiefly due to unin- 
formed members who propounded ques- 
tions, some of which indicated that they 
had not read the bill, the matter was de- 
ferred until a later date. The discussion 
revealed the fact that there were, how- 
ever, no real objectors to the legislation. 

No Free List 
RADIO WORLD has no free list. The 

only copies sent out by the publish- 
ers are to fill the ever-increasing 
orders of the American News Com- 
pany, the large numbers of subscrip- 
tion orders received at the office of 

publication, and one voucher copy to 

each advertiser and advertising agent 
represented in current issues. 
RADIO Wort n. 1403 Broadway, N. `7 
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Canada's Largest Radio Station Broad- 
casts in Both French and English 

By Pierre D'Orsay 
THE most powerful broadcasting station in Canada is 

located in Montreal, and is operated under the direction 
of the French newspaper, "La Presse." One of the features 
of this station is that it is the only broadcasting station that 
possesses a pipe organ as a part of its installation. 

J. N. Cartier, who is announcer, manager and operator, 
was responsible for many of the unique features embodied 
in this station. They are absolutely no motor generators 
used in this station, the alternating current supply from the 
city being used, and rectified by means of large rectifying 
tubes. 

It is the only station in the world that broadcasts regu- 
larly in more than one language, both French and English 
being used. This is done because of the fact that there are 
within its range people that speak nothing but French, and 
therefore it was necessary to enable those people to under- 
stand what was being broadcast. 

For quality, modulation and distance, this station stands 
foremost among the stations of Canada, and a great many 
American amateurs have heard "CKAC." 

These accompanying pictures give a very good idea of 
the station and how it is operated. 

(C. Kadel and Herbert) 
J. N. Cartier, manager of station CKAC, working on the transmitting 
pan.l The first large tube is an oscillator, while the two next to it 
on the right hand aide are rectifiers used to convert the alternating 
current to direct. This was done in order to eliminate the motor gen- 
erators. The first and second tubes underneath are the 1KW modulators, 
and the next small tube is a speech amplifier. While one of the most 

powerful of radio stations, it is said to be most simple to operate. 

r T<. !,1 ,'1 i 

The magnificent pipe organ in the studio of the Canadian broadcasting 
station, CKAC, located at Montreal. This is claimed to be the only 
broadcasting station in the world that possesses a pipe organ as a part 
of its regular equipment, and many people have commented upon the 
wonderful organ redtale that are sent out by this station. The micro- 
phone, as can be seen in the picture, is located directly in front of the 

organ. 

(C. Kadel and Herbert) 
Tite microphone current control used In this station. This device was 
built by Mr. Cartier and is used to regulate the speech intensity and 
quality. It is one of the devices that make the station Simple in opera- 
tion. Mr. Cartier, who designed it, is one of the foremost radio men in 
Canada, and the entire design of the station and of its apparatus was 
completed under his direct charge. This station has been heard over 

great distances. 

In Next Week's Radio World 
The Limitless Possibilities of Radio for the American Farmer, 

by Gen. James G. Harbord 
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Importance of Radio Transmitter 
on Ships of Many Classes 

By B. R. Cummings 

ARADIO transmitter is primarily an alternator. In- 
stead of generating the usual commercial frequencies, 

however, radio transmitters generate frequencies in the 
order of from 20,000 to 1,000,000 or 2,000,000 cycles. 
Obviously the usual form of alternator cannot be employed 
for this purpose, and the system used is usually one which 
is not dependent on moving mechanical parts. 

The function of a radio transmitting equipment is to 
generate alternating current at these frequencies and trans- 
fer its output to the antenna system. The antenna system 
consisting of aerial wires, inductance units, and a ground 
system, or counterpoise, forms a series alternating -current 
circuit, which represents the load on the transmitter. Fre- 
quencies of this magnitude (so-called radio frequencies) 
are essential in order that efficient radiation of energy be 
obtained from the antenna. Of the total power in the 
antenna, the percentage that is radiated decreases very 
rapidly as the frequency is lowered, or (which is the same 
thing) as the wavelength is increased. 

Radio transmitters in order to be applicable for com- 
mercial use must usually be capable of generating any one 
of a number of frequencies, and in many cases must be so 
designed that the frequency of its output can be changed 
by throwing a single switch. This requirement is brought 
about by the fact that, in commercial traffic, it is customary 
to use one wavelength for calling purposes and then to 
transfer to a second wavelength for communication, keeping 
the calling wave free for calling purposes. 

When the transmitter is used for telephony, a modulation 
system is incorporated in the radio transmitter proper. For 
telephony this modulation or control system consists of a 
group of radiotrons termed modulators. The function of 
the modulator is to vary the amplitude of the radio -fre- 
quency alternating current in the antenna circuit in such a 
manner that the envelope of the maximum amplitudes of 
the radio frequency alterations reproduces the wave form 
of the voice. 

Modern radio transmitters are rated gin terms of their 
output in watts or kilowatts, which is in keeping with the 
rating of other electrical machinery. For example, when 
we speak of a "one kilowatt radio transmitter," we mean a 
transmitter which puts one kilowatt of power into the 
antenna system. Radio transmitters are built with outputs 
from as low as one watt or less to as high as several hun- 
dred kilowatts. The largest single radio transmitter was 
built by the United States Navy Department at Bordeaux. 
France, and has a capacity of 1,200 kilowatts. This station, 
known as the Lafayette Station, call letters "LY" sends on 
a wavelength of approximately 23,400 meters, and can be 
readily heard in the United States. 

The proportion of the input into the antenna system 
which is actually radiated into space depends upon a num- 
ber of things, chief among which are the wavelengths at 
which transmission is carried, and the resistance of the 
antenna system, including the ground or counterpoise. 

It is permissible for any one to maintain and operate a 
radio transmitting station, providing a license is obtained 
from the United States Department of Commerce for such 
operation, and providing transmission is carried on in ac- 
cordance with the rules and regulations of the Department 
of Commerce. and in accordance with any restriction placed 
upon the equipment by the manufacturers. 

In a previous paper read at the General Electric Co. 
station, the term "wavelength" was defined. The wave- 
lengths which may be used by Radio Transmitting Stations 
are assigned by the Department of Commerce. All wave- 
lengths below 600 meters are assigned to commercial work, 
those below 200 being assigned to so-called "amateur tran's- 
mission." The wavelengths 360 and 400 meters have been 
approved by the Department of Commerce for radio broad- 
casting, although these wavelengths have not as yet been 
established by law. 

All wavelengths between 600 and 1,600 meters are re- 
served for the exclusive use of the U. S. Government, and 
are used by the various Government Departments, including 
the Army and Navy, for radio communication between 
shore stations, warships of all types and aircraft. The 
necessity for restricting a band of wavelengths for govern- 
ment use, thereby insuring freedom from interference from 
commercial radio traffic, is, of course, obvious. Wave- 
lengths above 1,600 meters are available for commercial 
radio work. 

To secure a license for the operation of a radio trans- 
mitting station, it is necessary that the applicant be able 
both to send and receive the Continental Code at a rate 
depending upon the class of license requested, and to give 
assurance that he is capable of operating his own appa- 
ratus. The restriction that licenses are given only to people 
capable of receiving the Continental Code is based upon 
international regulations which require that all transmit- 
ting stations cease sending immediately and give absolute 
priority to any distress signals from a ship at sea. Ob- 
vously therefore the operator of any transmitter must be 
able to receive and identify such distress signals in order 
that he may comply with this requirement. 

Since 1912 it has been required by law that every ship 
cruising more than 200 miles from shore, and carrying 50 
or more persons aboard, including the crew, be equipped 
with a radio transmitter and receiver capable of com- 
municating a specified distance. Not only must such 
equipment be installed on all vessels but must be inspected 
by an inspector of the Department of Commerce each time 
the vessel puts into port. If the inspector of the Depart- 
ment of Commerce finds that the radio equipment is not, 
in his opinion, capable of carrying on the required com- 
munication and gives indication of unreliability, he reports 
this condition to the commanding officer of the vessel. 
Any vessel which sails without remedying this condition is 
subject to a penalty of $5000.00 

This requirement is, of course. fundamentally intended 
for the, safety of the personnel aboard the vessel, and in 
this connection it is interesting to note that probably no 
other piece of electrical or other equipment is so likely 
to be called upon at any time to be responsible for the 
safety of hundreds or thousands of people, as the radio 
transmitter. The most difficult engineering in the building 
of radio transmitters is not in establishing electrical cir- 
suits which will function as required, but in the selection 
of materials, and in establishing the necessary safety fac- 
tors. which will insure reliable service under the extremely 
varying conditions of installation and operation. 

From all of which it can be seen that the business of 
the sea has been vastly affected by the new science of 
radio. 



RADIO WORLD f 

An Inexpensive Reflex Receiver 
By C. White, Consulting Engineer 

THE REFLEX type of receiver is here to stay and 
this fact is clearly demonstrated by the activity that 
is being shown by both amateurs and manufacturers 

in its development. 
The idea of the reflex receiver is by no means new, for 

the French made extensive use of it during the recent 
World War. While the principle has been simple enough 
in theory, still there has been quite a bit of trouble to get 
the many different types of cicuits simple enough for gen- 
eral construction and use. The trouble has been mainly 
in getting a reliable form of radio -frequency amplifica- 
tion. Although the tuned -plate type of radio -frequency am- 
plification possessed the desired amount of selectivity, still 
when more than two stages were employed it was almost 
next to impossible to hold or get the proper adjustment. 
Radio -frequency amplifying transformers have been 
highly developed so that it is possible now to employ as 
many as five stages with -little or no bother in operation 
since there are no controls on the transformers. For a 
single tube circuit, such as I shall describe in this article, 
the tuned -plate is quite superior in that it is not only a 
cheap but a thoroly reliable method. 

In designing the circuit shown in the accompanying illus- 
tration, I have kept several points in mind. First, to de- 
sign a set that would be simple in operation, having as 
small a number of controls as possible; second, to make 
its action selective ; and, third, to avoid the use of any 
switchpoints or coil taps. It will be noted that there are 
only four controls, the two variometers, the "A" battery 
potentiometer, and the filament rheostat. This means 
not only that a small panel can be used (about 6x14 inches), 
but also, that there need be only four holes drilled in the 
panel. To those who have tried to drill and set switch - 
points and switch arms exactly true this feature will be 
greatly appreciated. 

The theory and operation of the outfit are just as simple 
as the construction. The main tuning circuit or the Ant.- 
Gnd. circuit consists of a fixed mica condenser C-1 of 
.0005 mfd. capacity, and a variometer. After the incom- 
ing signal has been tuned in, the high -frequency waves 
pass on to the grid and filament, taking the path thru the 
fixed mica condenser C-3 instead of the secondary of the 
audio frequency transformer A. T. which forms a path 
of high impedance to high frequency oscillations. 

The capacity of the condenser C-3 should be about .002 
mfd. for the average audio -frequency amplifying trans- 
former, but the amateur will do well to try out several 
sizes, for under some conditions satisfactory operation has 
been obtained with C-3 omitted completely. 

The vacuum tube amplifies the radio -frequency carrier 
wave and passes it on thru the bypass condensed C-4. 
which has a capacity of .001 mfd., to the tuned -plate cir- 
cuit element, consisting of a fixed mica condenser, .0005 
mfd. (C-2), and a variometer. The crystal detector picks 
the voltage from across this variometer and condenser and 
detects or rectifies it. The rectified portion goes on to the 
primary of the transformer, and is reproduced amplified 
in the secondary. Now the audio -frequency waves pass 
thru the tube to be amplified and in the plate circuit the 

phones render them audible. The purpose of the circuit 
is to make one tube play the dual role of radio- and then 
audio -frequency amplifier. 

The virtues of this set do not end in simple construction 
and theory, but above all it is the cheapest and most inex- 
pensive to build as well as operate. For comparison with 
the itemized bill of materials of other receivers I will list 

=. { 
Fis. 1. 3cb.ostto twtrbsg diagram d the mere eat daasthed ir ea 
accompanying tet. The emboli era this tiredt hava been d/t down 
to a mwmtaa By th. use of two varl.stsM.e.r .witehee are taaowars. 
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the parts necessary for the construction of the tuner. The 
following list does not include tube, batteries, or phones: 
2 Variometers $10.00 
1 Audio -frequency transformer 6.00 
2 .0005 nifd. mica condensers ,80 
1 .002 mfd. mica condenser .40 
1 .001 mfd mica condenser .40 
1 Vacuum tube socket 1.00 
1 Filament rheostat 1.3)) 
1 Potentiometer (250 ohms) 1.60 
1 Crystal detector 1.40 
1 Panel 2.20 
Binding posts, wire, etc. 1.00 

Total $26-00 

In the foregoing estimate I have given the average cost 
of the various items, but the total cost should not exceed 
the total of $26.00 unless exceptionally expensive appara- 
tus is purchased. Of course, if the price of a good cabinet 
is to be added the total cost of the set can be approximately 
placed at $30.00, which is indeed very reasonable for a 
high grade receiver for radiophone work. The volume 
obtained will not be lower and most likely higher than that 
obtained from the best single tube regenerative outfit, 
while the quality will be exceptionally excellent, due to the 
fact that a crystal detector is used. 

The receiver is not intended for straight C -W work, but 
is paramount for radiophone reception on the wave lengths 
at present employed by broadca-ting stations. 

Six New Broadcasters 
THE following broadcasting licenses have been issued by the Department 

of Commerce; 
KFGB, Loewenthal Brothers- Pueblo. Colorado. 10 watts; 

w 
WQ_AP, Can - 

dusky Register. Sandusky, Ohio, 5 atti. ,h0 meters; \y1 .\M Lombard 

College, Galehurg. Illnnnis. 100 watts; WOAD, Whitall Fl.rtric Ct Wate 
b -tre. Cuec, t..vt, 10 watts; WSAB, .5nuteast M:asouri State College. Cape 
G,rxdrtu. Mos..0-i. 110 watts; WQA11, Brock -Anderson Electncl Eo- 
g:rrrnrg Co, Lexington. Kentucky, D watts. 
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Two -Way TalkBy Radio 
Broadcasting Station at Rensselaer Polytechnic 

Institute Exchanges Verbal Communication 
Between WHAZ at Troy, New York, and 

CFCN at Calgary, Alberta, Can. 

TROY, N. Y., February 4.-For the first 
time since the discovery of wireless, 

two-way radio telephone verbal communica- 
tion more than two thousand miles overland 
has been accomplished. This feat was per- 
formed at the instance of radiophone station 
WHAZ, the largest college broadcasting sta- 
tion in the world conducted by the Rensse- 
laer Polytechnic Institute at Troy, N. Y. 
The two-way, communication was carried on 
with absolute success and at the will of the 
operators with station CFCN at Calgary, Al- 
berta, Canada, a distance of approximately 
two thousand miles airline, and breaks all 
previous records for two-way overland radio 
telephone communication by a wide margin, 
and it is not believed that this distance has 
ever been exceeded even over water. 

The new radio station at the Rensselaer 
Polytechnic Institute, although established 
only at the opening of the college year last 
fall through a gift of $50,000 from the 
Roeblings, engineering graduates of the in- 
stitute, famous as the builders of the Brook- 
lyn Bridge, has already become well-known 
as the most versatile as well as the widest 
in range and one of the most efficient of the 
Class B installations in the United States. 
Unlike nearly all of its companion high - 
power broadcasting equipments, station WH 
AZ does not confine itself to broadcast- 
ing, but enters into all other phases of wire- 
less activity as well. 

Regularly Heard Over the Continent 
Of course the Troy Polytechnic station, 

like many others, has been heard over con- 
siderably greater distances than that of the 
two-way test. In fact, station WH1AZ an- 
nounced recently the establishment of a new 
world's record for long distance broadcast- 
ing of concert programs, clear reception of 
both music and speech having been reported 
from three communities, Hilo, Wailuku and 
Haiku in the Hawaiian Islands, a distance 
of approximately 5,500 miles. Its regular 
Monday evening concert programs and its 
monthly international midnight programs 
have been heard in France as well as 
throughout the North American continent 
from coast to coast and from Alaska to 
Panama. It is not unusual for its broad- 
casts to be reported heard in all of the 
forty-eight states of the Union, in every 
province of Canada, in Mexico, Cuba, Porto 
Rico and the Panama Canal Zone. Widely 
scattered instances of these reports' have 
come from a Northwest police officer in 
Hodgson, Manitoba, a snowbound prospec- 
tor in Alaska, a sojourner in the eternal 
summer of Miami, Florida, a Cuban planter. 
a minister entertaining his little group of 
parishioners high up in the mountains of 
Lake County, California, a rancher in Mon- 
tana, a government official in Mexico City 
and an engineer in Panama. The point is. 
however, that such listeners have no way of 
replying, except by cable, telegraph or let- 
ter. This has been true, heretofore, even 
of the high -power, long -wavelength trans- 
mission experiments carried on with England 
by the large commercial companies. 

Many Difficulties Overcome 
As all radiophone listeners know, it is one 

matter to "pick up" a program broadcast 
from a station, say two thousand miles away, 
by accident, and an entirely different thing 

to "receive" from a particular station at 
that distance, by design, at a definite time 
and regardless of all kinds of interference. 
Yet that is what both stations WHAZ and 
CFCN did early on the morning of Janu- 
ary 13 last. 

A previous test, hastily arranged and quite 
casually after the midnight transcontinental 
program from station WHAZ at Troy on 
the second Monday of the month, was a 
partial failure because of interference from 
other radiophones near Troy. Work was 
then hurried on a new super -selective re- 
ceiving set, which had already been almost 
completed by the engineering instructors at 
the Rensselaer Polytechnic Institute, and a 
more complete test was scheduled for four 
days later. That time, in spite of very 
severe local electrical disturbances, commu- 
nication was established during the pre -ar- 
ranged period and was maintained as long as 
desired, actually for more than an hour. 
The communications of the test were re- 
ported heard at many remote points. There 
was a heavy snowstorm in progress in Troy 
at the time and the static was extremely 
bad. Sparks were continually jumping 
across the antenna series condenser and it 
was possible to operate a small electro -static 
motor by connecting it across the antenna 
and ground wires. 

A Powerful Receiving Set 
The radio engineers at the Rensselaer 

Tech describe the new receiving set, which 
they used in this record -breaking test, as a 
conventional type of super -heterodyne, em- 
ploying a maximum of eleven vacuum tubes. 
Eight were used at the time of the test with 
Calgary. The 400 meter wave length of the 
incoming signal is first changed to 3,000 
meters; the signal is then amplified by a 
five -stage radio frequency amplifier and 
passed on to a detector tube. Additional 
audio frequency amplifiers are used when 
it is desired to use a loud speal$er. Pacific 
Coast stations were heard with this receiver 
on the night its construction was completed. 
Varied experiments are being carried on now 
by the Institute engineers with other sets of 
this type which are less conventional, and 
the Institute is providing a large amount of 
equipment and measuring apparatus. 

Short -Wave Experimentation 
Short-wave telegraph experiments of all 

kinds are being conducted by the radio staff 
and Station 2XAP, the chief radio telegraph 
installation of the Institute, has been re- 
ported QSA in Hawaii, France and Eng- 
land and at all points between. This sta- 
tion was one of the first successful contest- 
ants in the transatlantic tests last Decem- 
ber. A larger telegraph transmitter of a 
newer type is now nearing completion, and 
several smaller sets are in operation for 
short distance work. The two operators at 
the Institute station state that they will be 
glad to use both 2XAP and 2CDC in inter- 
collegiate communication and in American 
Radio League work as much as their rather 
limited time permits. 

From all this it is apparent that the Mon- 
day evening concert programs, with which 
the radio public of the country is now so 
familiar, represent but a part of the wireless 
activities of the Rensselaer Polytechnic In- 
stitute's versatile radio station. 

Birds, Song, Mystery 

t, auu tterbert) 
At recent demonstration, three mechanical 
birds were made to move their heads and 
sing In the most mysterious manner. The 
birds sang the Mendelssohn "Spring Soag" 

and moved in very natural manner. 

Makes Deaf Hear 

(C. Keystone View Co.) 
Geo. Farrar, 12 -year -old lad, attending the 
California School for the Deaf, claims ka her 
perfected a means of enabling the deaf to 
hear by means of vibrations. Power amp& 
fie» are used in connection with phones whose 
diapbrams are unusually thin, se that the 
vibration against the dead ear drums are 

as strong as possible. 
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The "Farthest North" Broadcasting 
Station 

By J. L. Wilkie 
TO amateurs, sitting in nice cozy, 

warm rooms, with loud speakers 
and all the newest accessories which 
make the up-to-date radio set, this ar- 
ticle is addressed. Imagine, if you 
will, that instead of being where you 
are, you are up in "the farthest 
north," where the wind is biting cold 
and where the snow lasts for ten 
months in the year instead of ten 
weeks. Add to all this the hardships 
of working under the most adverse 
conditions possible, and you will have 
a slight idea of what the crew of the 
"World's Farthest North Radio 
Broadcasting Station" has to con- 
tend with. 

This broadcasting station in ques- 
tion is the one located on Jan Mayen 
Island, a tiny cone of an extinct vol- 
cano, in the Arctic Ocean, -north of 
Iceland. This station is financed by 
the Norwegian Government, and is in 
charge of Akbard Ekerold, an Ameri- 
can citizen. 

This station was erected by Norway, 
as a Central Weather Broadcasting 
Station, because of the fact, well un- 
derstood by scientists, that all weather, 
be it good or bad, warm or cold, windy 
or calm, originates in the Arctic zone. 
This is the first of three stations that 
will be erected in the Arctic, and when 
the three are in operation, it is ex- 
pected that weather predictions, orig- 
inating from the chain of -stations, will 
be so accurate that storm warnings can 
be sent out with amazing accuracy, and 
many lives and millions of dollars can 
be saved. 

Imagine the captain of a large ocean 
liner crossing the vast expanse of 
water. Suddenly, the radio operator 
picks up the telephone that connects 

(C. Gilliams Service) 
The Ekeroid party that established the station. 

this station, is the second man on the right 

with the bridge. "Yes, sir. Jan 
Mayan Island just sent out a storm 
warning of a hurricane originating 
over latitude , longitude -, and 
sweeping rapidly southeastward." The 
captain, plotting his course, and the 
course of the hurricane, finds that if 
he continues on the direct course he is 
pursuing he will cross the path of the 
storm in a certain number of hours. 
Therefore, secure in the knowledge 
that he possesses he is able to either 
change his course or make such 
changes as he thinks necessary for the 
safety of his passengers. 

Mr. Elkerold, who is in direct charge of 
The man at his left is chief operator. 

These daring pioneers of this out- 
post of "radio communication" are to 
be commended. The service that they 
render to the public in general cannot 
be measured in terms of dollars and 
cents. 

(C. Gilliams Service) 
Transmitting apparatus used., As travel la 
impossible for nearly seven months of the year, 
it was not thought advisable to install the 
regular telephone apparatus. Therefore, regular 

spark transmitting apparatus is used. 

(C. GI Jill MS Service) 
The antennae used by the world's "farthest north" broadcasting station, established by the 
Norwegian Government for the purpose of broadcasting weather forecasts, marks the outpost 

of civilization. It is located on Jan Mayen Island, in the Arctic Ocean. 
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Radio Frequency vs: Audio Frequency 
Amplification 

By M. C. Batsel 
Radio Engineer, Westinghouse Electric & Manufacturing Company 

CUNSIDERABLE confusion exists in the minds of the 
public regarding the functions of radio frequency 

and audio frequency amplifiers. In this article I shall 
endeavor to give the distinguishing difference between 
these two methods of amplification, and to point out the 
advantages of each. 

If music or speech is received by means of a detector 
tube only, without regeneration or other amplification, 
the music is not very loud, even when received from a 
nearby, powerful station. Distant stations, though received 
distinctly, may be so weak that they are heard with difficulty. 
When weak stations are heard distinctly, they may be made 
as loud as desired by using audio frequency amplification. 
If head phones are to be used, there is little or no advantage 
in using more than one stage of audio frequency amplifica- 
tion, as experience has shown that if the music or speech 
cannot be heard distinctly with one efficient stage of 
amplification and good head phones, they cannot be heard 
with any amount of audio frequency. 

If an efficient loud speaker is used two stages of audio 
frequency amplification will give about the same strength 
as an ordinary phonograph, provided the music can be 
heard distinctly on the detector tube alone, and if sufficient 
power can be delivered by the last amplifying tube. It is 
often advisable to use two tubes in parallel in the last stage 
of amplification unless a much higher plate voltage is pro- 
vided for this stage than is used for the first stage. Addi- 
tional stages of audio frequency amplification can be added 
to make the music or speech as loud as may be desired. 

In order to preserve the quality of music and speech, the 
audio frequency amplifier must be capable of amplifying 
practically all audible frequencies. All noises due to bat- 
teries and tubes are, therefore, amplified to the same extent 
as the music. For this reason it is necessary to use plate 
circuit batteries especially designed for use with vacuum 
tube amplifiers and to have all parts of the circuit well 
insulated. 

Audio frequency amplification is absolutely necessary for 
satisfactory operation of a loud speaking receiver. Since 
the advent of radio broadcasting much development work 
has been done to improve the audio frequency amplifier, 
and as a result amplifiers hay: ' ;en developed which pro- 
duce practically no distortion of music or speech, and loud 
speaking receivers are now available that reproduce music 
so accurately that it meets the approval of the most exact- 
ing critic. 

All radio detectors that can be used for the reception of 
music are least efficient when the received currents are 
weakest. For this reason radio frequency amplification is 
desirable. 

Radio frequency amplification strengthens the received 

currents before they are changed to audio frequency by the 

detector. Thus by using radio frequency amphfication, 
stations can be heard distinctly which cannot be heard on 

a simple detector and with any amount of audio frequency 
amplification. 

The most widely used and simplest form of the radio 

frequency amplifier is the form represented by the Arm- 

strong regenerative circuit. This is also the most efficient 

means of obtaining radio frequency amplification. No 

additional tubes are required, the same tube being used as a 

radio frequency amplifier and a detector. Most all efficient 

radio frequency amplifiers, that operate on the wave lengths 

used for broadcasting, function on account of regeneration. 
The regenerative detector tube produces about the same 

amount of amplification as can be obtained by using two 

stages of radio frequency with transformers. If more 

amplification is desired than can be had with a regenerative 
tube it is necessary to use at least three stages. 

The benefits accruing from the use of a great amount 

of radio frequency amplification are: it gives greater sen- 

sitivity ; smaller antennae or coil antenna may be used; and 

due to the greater sensitivity very loosely coupled antenna 

and secondary circuits may be used, resulting in a greater 

selectivity. 
The greatest use of multistage radio frequency amplifiers 

is where receivers are located in apartment houses or in 

other locations where an efficient antenna cannot be erected, 

or when extremely weak stations are to be received. The 

loud speaking receiver with three stages of radio frequency 
amplification usually has at least six vacuum tubes. The 

expense of maintaining the tubes and batteries is, of course, 

greater in proportion to the number of tubes used. 
During the summer months there is a greater freedom 

from atmospheric disturbances when small antenna or coils 

are used with the radio frequency amplification. This is 

due to the fact that the small antenna is less affected by 

atmospheric disturbances, than is the large antenna, m 

proportion to the energy received from the transmitting 
station. 

The development of tubes requiring a small amount of 

filament energy and operating on dry cells should give a 

considerable impetus to the development of multistage radio 

frequency amplifiers. 
The elimination of the storage battery as a necessary part 

of the receiving equipment makes it possible for those who 

desire to operate a radio receiver in a well furnished room 
to do so without danger of injuring the floor coverings and 

woodwork. The entire equipment using dry cells may be 

enclosed in an attractive cabinet and requires no attention 
except an occasional renewal of dry cells. These can he 

purchased at any electrical supply house. 

Gov. Alfred E. Smith's 
Noon Hour Address 

Broadcast 
Governor Alfred E Smith of New 

York, who appeared before a special 
noon hoar meeting of the New York 
Board and Transportation on 

Saturday, Feb. 3, outlined his plans and 
policies toward the big problems that con- 
front him in his second administration. 
Governor Smith's address was broadcast 
direct from the clubrooms of the New 
York Board of Trade and Transportation 
at 41 Park Row, New York City, on a 
360 meter wave length by WJZ. 

The broadcasting of this address made 

it possible for business men in New Yuri 
State to get the Governor's viewpoint at 

the same time or perhaps a fraction of a 

second before the gathering at the club- 

rooms. Sound waves travel by radio over 
a million times faster than they travel 

through the air; namely, 186,000 miles 
second by radio and only a thousand fed 
a second through the air. 
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Efficient Radio Control of Battleships 
By Garrett F. Erskine 

NE of the latest inventions tried 
out recently by the United States 

Navy is the control of a battleship by 
means of radio from an airplane above 

fact, everything that is possible with 
a full crew of men was attempted and 
successfully carried out. 

Of course, the principle of radio con - 

News hvenu) 
Broadside mho d I2 -Inch 'MY being, tired by means d radio control from as airplane 1yis 
above the strip. This Is One .f the latent inventare tried out by the United State Oweert, 

and le a perfect soecaoa. 

-also from another battleship miles 
distant. The apparatus installed con- 
trolled the speed of the vessel, steering 
it at the will of the operator on the 
remote vessel, fired the guns ; and, in 

trol has been known of for several 
years, and many small models of both 
ships and automobiles have been 
successfully built and worked; but this 
is the first time that radio control has 

ever been attempted on such a tre- 
mendous scale. While the maneuver- 
ing of the ship was in the hands of 
the operator in the airplane or on the 
distant ship, there were still enough 
men aboard the radio -controlled ship 
to enable the men to take the ship back 
safely in case any trouble was experi- 
enced with the control apparatus. 

In this maneuvering of the ship a 
special wave -length was used to pre- 
vent any trouble being caused by in- 
terference. 

The mechanical details, such as the 
loading of the guns and the starting 
of the fires in the boilers, were, of 
course, impossible by remote control, 
and were done by the gunners and fire- 
men aboard the ship; but the actual 
firing of the guns and steering of the 
ship was independent of the few men 
aboard. 

The United States Government is 
the first to successfully utilize radio u 
a means of controlling vessels, and. 
although many other governments have 
been attempting it, we are the first to 
really do it successfully. This, of 
course, will be of the utmost impor- 
tance in case of any future trouble 
necessitating the use of men and battle- 
ships. It will mean a great saving of 
life in case of war, and will also mean 
that the immense number of men that 
have heretofore been a necessary part 
of a ship's complement will be reduced 
as all the necessary maneuvers can be 
executed from an airplane above. 

Col E. H. R. Green an Ardent Radio Fan 

(C. Fotograma, N. Y.) 
Colonel Edward H. R. Green, milion.ka man of tbs late Hatt, Greer. I. a radio tae of the Brat water. He bee btdt ens d the inset catie 
laboratories la the United Stabs, and sine d the meet umiesat radio +:parts to the world ara wearing mut their ideas M W Wrgrr, whig be 
bee gleam ever to the purpose d br ,raving radio. Cod. Grana Is an ardent experimenter himedl, and spun& many hares each day working M bis 
laboratory, and the radiophone station at Round HIS., Mass., hoe ber heard at great distances. The photo shows or corner of the Warder,. 

with Cot. Green In the center right -band side spending a element few momenta latanitt 1st 



10 RADIO WORLD 

Latest List of Broadcasters Totals 570 
By Carl H. Butman 

WASHINGTON, D. C.-For the first time since 
broadcasting began in September, 1921, fewer new 
stations were licensed during the past month than 

dropped out, indicating that the field for broadcasting is 
practically filled. This is not to be wondered at, officials 
point out, because the "saturation point" has been reached, 
Many fans say, "Well, there are enough anyway; we don't 
want any more; let the better ones survive." 

Today there are 570 broadcasting stations, 28 of which 
are in the B Class on 400 meters, the balance being on the 
more popular 360 meter wave. On January 1 there were 
576, showing a loss of six during the month. While there 
were 28 new stations licensed in January, 34 old ones failed 
to renew their licenses. 

On the first of February last year, there were only 36 
stations licensed in the new pastime of broadcasting- 
today there are almost 16 times that number. Many peo- 
ple believe that this is far too many, particularly since they 
are not well distributed on the 360 meter wave. The radio 
bill, however, provides for the distribution of a large num- 
ber of new waves, which will aid in decreasing the inter- 
ference. Competition is creeping into the game. The 
best equipped stations giving the best service to the fans 
will probably become the permanent ones in the long run, 
it is believed. 

Within the past week, seven new broadcasters were 
licensed by Mr. Hoover's Radio Section, and two Class A 
stations were transferred to the B Class, on the 400 meter 
wave. 

List of New Broadcasting Stations 
WRAV-Antioch College, Yellow Spring, Ohio, 200 

watts. 
WQAO-Calvary Baptist Church, New York, N. Y., 100 

watts. 
WPAZ-Koch, Dr. John R., Charleston, W. Va., 20 

watts. 
KFCV-Mahaffey, Jr., Fred, Houston, Texas, 50 watts. 
WRAJ-Pickering Co., M. H., Pittsburgh, Pa., 500 

watts. 
WQAR-Press Publishing Co., Muncie, Indiana, 10 

watts. 
WSAA-Sprague, B. S. Elect. Co., Marietta, Ohio, 25 

watts. 

Transferred from Class A to Class B Stations on 
400 Meters 

KFI-Anthony, Earle C., Inc., Los Angeles, Calif., 500 
watts. 

KPO-Hale Bros., Inc., San Francisco, Calif., 500 watts. 

Broadcasters Which Have Stopped 
The thirty-four broadcasters which have not renewed 

licenses and consequently were deleted from the records 
of the Commerce Department during January follow : 

Broadcasting Stations Deleted 
WLAO-Anthracite Radio Shop, Scranton, Pa. 
KZY-Atlantic-Pacific Radio Supply Co., San Fran- 

cisco, Calif. 
WNAJ-Benson Co., Chicago, Ill. 
KFBN-Borch Radio Corp., Oakland, Calif. 
WOE-Buckeye Radio Service Co., Akron, Ohio. 
KDYO-Carlson & Simpson, San Diego, Calif. 
WPE-Central Radio Co., Inc., Kansas City, Mo. (Re - 

licensed at Independence, Mo., Jan. 5th.) 
KFBM-Cook & Foster, Astoria, Oregon. 
WSX-Erie Radio Co., Erie, Pa. 

KDZW-Gerdes, Claude W., San Francisco, Calif. 
KFAC-Glendale Daily Press, Glendale, Calif. 
WDAQ-Hartman-Riker Electric & Machine Co., 

Brownsville, Pa. 
WKAZ-Landau's Music & Jewelry Co., Wilkes-Barre, 

Pa. 
WKAD-Looff, Charles, East Providence, R. I. 
W BA J-Marshall-Gerkin Co., Toledo, Ohio. 
KVQ-McClatchy, James, Sacramento, Calif. 
WDAV-Muskogee Daily Phoenix, Muskogee, Okla. 
KDZP-Newbery Elect Corp., Los Angeles, Calif. 
KFC-Northern Radio & Elect. Co., Seattle, Wash. 
WBAB-Potter, Andrew J., Syracuse, N. Y. 
WAAX-Radio Service Corp., Crafton, Pa. 
KYY-Radio Telephone Shop, San Francisco, Calif. 
WNAG-Rathert Radio & Elect. Co., Cresco, Iowa. 
WGAS-Ray-Di-Co. Organization, Chicago, Ill. 
WFO-Rike Kumler Co., The, Dayton, Ohio. 
WPJ-St. Joseph College, Phila., Pa. 
KFBQ-Savage Elect Co., Prescott, Arizona. 
WHW-Seeley, Stuart W., East Lansing, Mich. 
WSN-Ship Owners Radio Service, Inc., Norfolk, Va. 
KJC-Standard Radio Co., Los Angeles, Calif. 
WCAQ-Tri-State Radio Mfg. & Supply Co., Defiance, 

Ohio. 
WJAL-Victor Radio Corp., Portland, Me. 
WNAH-Wilkes-Barre Radio Repair Shop, Wilkes- 

Barre, Pa. 
WJAU-Yankton College, Yankton, S. D. 

First American Aircraft 
Licenses Issued 

By Washington R. 
Serv 

ice 
WASHINGTON, D. C.-Radio as a safety measure 
for the protection of pilots and passengers has 
come into its own in air travel as well as on the 

sea, where its value was first realized. Seven airplanes and 
flying boats are now equipped with radio and answer to 
regular calls. 

The first American aircraft, other than those of the 
Army and Navy, which are all radio -equipped but not 
licensed, to be licensed as a limited commercial station was 
one belonging to the Airline Transportation Co. of Cali- 
fornia. 

Aircraft Licensed as Limited Commercial Stations on 
525 Meters 

KFBI-Airline Arrow, No. 1, Airline Transportation 
Co., Los Angeles, Calif., Aug., 1922. 

KFBY-Balboa, Aeromarine Airways, Inc., New York 
City, Jan. 18, 1923. 

KFBA-Buckeye, Aeromarine Airways, Inc., New York, 
Dec. 22, 1922. 

KFBF-Gov. Cordeaux, Aeromarine Airways, Inc., New 
York City, Jan. 18, 1923. 

KFBJ - Nina, Aeromarine Airways, Inc., New York 
City, Jan. 18, 1923. 

KFBM-Ponce de Leon, Aeromarine Airways, Inc., 
New York City, Jan. 18, 1923. 

KFBZ-Santa Marie, Aeromarine Airways, Inc., New 
York City, Jan, 18, 1923. 
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A Hookup That's a Wonder 
By George TY. May 

ONE of the old-time devices used for tuning was the 
tuning coil having one, two or three sliders. Many 
are in use since the idea of broadcasting swept the 

country, probably because they can be constructed quickly 

Honeycomb 9oi/ 

A new single -circuit, one -tubs set that win 
keep the experimenters busy for a while. The 
grid leak in this set Is very critical. By the 
use of the honeycomb coil, any wave length 
may be reached. When short waves are de- 
sired, the variometer alone is used. Extreme 
care should be taken in the wiring of this est. 

and easily, but their efficiency is not to be compared to the 
results obtained with variometers, or honeycomb coils. 

Several new hookups have appeared from time to time, 

but there is shown herewith a hookup that is the "cat's 
meow" when it comes to breaking in on DX stuff. You 
don't have to throw everything you have into the paper 
bag or into the furnace, but just make a list of its parts and 
look over the ones needed. The parts consist of a vario - 
meter, a 22 -volt B battery, 43 plate variable condenser, 
vernier type, a grid condenser and leak, a vacuum tube and 
its etc., and also a honeycomb coil with switch. 

The leak in this hookup is a very critical part of the 
sketch and most careful attention should be given the tube. 
Also it permits the amateur, with the use of the honeycomb, 
to get up on the higher waves and listen to the trans- 
oceanic stations as well as the shorter ones. It utilizes 
a simple circuit by carrying a wire back from the plate 
to the antenna lead so that a honeycomb coil can be used 
with the variometer. RADIO WORLD of Nov. 25 showed 
the original May circuit-a diagram similar to this. Under 
ordinary circumstances this would constitute a tickler coil, 
but in the present case it is only in the apparatus. 

The tuner takes in all wave lengths from the amateur 
to transatlantic by merely shifting coils. It is simple to 
assemble and admirably serves the purpose of the radio- 
phone novice. For the beginner or the amateur getting out 
of the crystal class it is, in my opinion, "the goods." 

Never mind the mounting of the parts of the panel. 
Just take a brief glance at the diagram and proceed to the 
makeup. A set of coils covering the desired range should 
include D.L. 75 up to 1500 inclusive. 

Using this set and hookup without any coils gives you a 
range within the broadcast limit. With a D.L. 1500 coil 
most of the high-powered stations such as POZ, FL, YN, 
MUU and IDO could be read with ease. Very little dif- 
ficulty is experienced with the set in tuning or oscillating. 

The beginner should make a study of the circuit and 
proceed easily until he masters it, and he will find that 
after while he will start to add a two stage amplifier for 
volume or louder signals. 

A Literary Critic for Broadcasting 
ALL 

over the country, KDKA, the radio 
telephone broadcasting station of the 

Westinghouse Electric and Manufacturing 
Company is recognized as having about the 
best trained announcers of any broadcasting 
station. 

The reason for KDKA's reputation, which 
is deserved, is because that each announcer 
is trained carefully preceding each program. 
A supervisor who acts as a literary critic 
listens to the reading of each annount.c,za:ut 
prior to its being broadcasted and corrects 
any inaccuracies or grammatical errors that 
may be found. 

This voice culture is an important part 
of the broadcasting plan. Each announcer 
is chosen because of the quality of his voice, 
for each broadcasting station is known 
through its announcers. 

Since KDKA was first started three years 
ago, this constant supervision has been ex- 
ercised over the men who tell the radio fans 
what is being done. 

At East Pittsburgh is located T. H. Bailey 
Whipple, Literary Critic of the Publicity 
Department, who exercises a constant sup- 
ervision over all those who speak from 
KDKA, in the broadcasting studio. This 
supervision has been the cause of KDKA 

receiving a great deal of praise for its 
"voice." Each day any number of letters 
are received which state that KDKA was 
heard best at any station because of its 
good voice. Part of this praise is due to 
the radio engineers and part of it to the 
quality of the announcer's voice. 

It has been a long time since any error 
has been broadcasted from the Westing- 
house station. Theoretically, there is no 
reason why any mistakes at all should be 
sent out, but as it is impossible to read proof 
on a man's voice, as can be done with print, 
errors do sometimes occur. 

It is astonishing to find how quickly er- 
rors are caught and how many people write 
ir. about them. It is, of course, entirely 
possible, that in an audience of several hun- 
dred thousands, there are many literary 
critics, but it seems the radio fan is more 
critical than any other class of people. 

An instance of what a broadcast error 
will stir up happened many months ago at 
KDKA. A new announcer, who had been 
rushed into the breach to fill an unexpected 
vacancy, unconsciously mispronounced the 
name of an Italian composer. His slip was 
slight and hardly noticeable, but within the 
next few days letters from all parts of the 

Union, including those from musical circles, 
college professors, and other widely diverg- 
ent paths were received, all calling atten- 
tion to the fact that KDKA had been in 
error. 

Since that experience, which was painful 
to the pride of the radio officials, very, very 
few errors have been allowed to go un- 
noticed, and the announcer who makes an 
error always corrects himself immediately 
or knows that he will hear about it from 
those "higher up." 

It is only by constant supervision and 
training that a broadcast program can be 
made perfect, and it is felt that KDKA has 
set an example for other stations that will 
tend to make the average broadcasting in- 
tellectually higher, and what every critic 
wants-grammatically correct and elocution - 
ally perfect. 

Youmer 
Jibbs: "Have you got Davenport yet?" 
Fibbs: "No, we decided to get twin 

beds instead." 

Subscribe for Radio World, 116.00 a 
year, $3.00 six months, $1.50 thted months. 
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The Radio Primer 
A Weekly A. B. C. of Radio for the Beginner, in which Elementary 

Facts and Principles Are Fully and Tersely Explained and all 
Words and Terms Used by Amateurs and Experts Defined 
ilAT is the purpose of the radio 

compass? 
By means of the radio compass 

(direction finder) a person is enabled 
to determine the location of a trans- 
mitting station. In locating stations 
generally two or three sets are 
employed, usually some distance apart. 
By plotting the direction of each of 
the received signals on a map or chart 
the exact location of the transmitter 
can be found. 

* * * 

Upon what principle does this 
apparatus operate? 

A radio compass, or direction finder, 
operates upon the principle that, when 
a coil is turned so that the plane of 
its windings is perpendicular to the 
direction of an emitted electric 

to, 

the induced E. M. F. is at a minimum; 
but when the coil is turned so that the 
plane of its windings is parallel to the 
direction in which the waves are travel- 
ing the lines of force cutting the coil 
will be at a maximum, and the signals 
will be the strongest. In the operation 
of such a coil (loop antenna) used for 
direction finding there is what is 
termed a broad "maximum." By that 
is meant that there is not a critical 
position in the rotation of the coil at 
which the signal intensity in the re- 
ceiver will be of such intensity as to 
be readily distinguishable from other 

signals originating within a number of 
degrees on either side of it. This is 
overcome, however, by rotating the 
coil so that the plane of it is at right 
angles to the incoming signals. When 
this is done a sharp "minimum" signal 
will be heard, and more accurate bear- 
ings may be determined. 

* * * 

What are some of the advantages of 
using a loop antenna for receiving 
sets? 

By use of the principle above out- 
lined it is seen that loop antenna 
lessens interference by providing a 
directional effect. It is therefore 
easier to tune out stations that are not 
desired. Static or atmospheric dis- 
turbance is lessened. Inductances are 
unnecessary, the tuning generally being 
accomplished by means of a variable 
condenser in parallel with the loop and 
changing the plane of the loop in rela- 
tion to the direction of the signals. 

* * * 

Can an outside antenna be said to be 
directional? 

It is a generally accepted fact that a 
straight -wire antenna is more or less 
directional in the direction of its plane. 
By this is meant that, if the antenna 
lies east and west, the signals will be 
slightly stronger from either the east 
or west than from the north or south. 
This slightly different intensity, how- 

ever, is not noticeable, as the difference 
is so slight that it matters little. 

* * * 

Which antenna is considered to be 
best for general use? 

A one -wire aerial from 60 to 100 
feet in length and 40 to 70 feet in 
height is generally considered to be 
most efficient for average use. 

* * * 

In erecting an antenna, what precau- 
tions are necessary? 

When erecting an antenna it should 
not be allowed to touch any walls or 
iron structure. It should be well in- 
sulated. It should not cross any power 
lines. It should not be too long, other- 
wise trouble will be experienced when 
short-wave reception is desired. The 
lead-in should be brought in to the set 
through an insulating bushing. If 
more than one wire is used in an 
antenna the diameter of the lead-in 
should be approximately the combined 
diameters of the number of wires used. 

* * * 

What is the purpose of a "ground 
switch"? 

The purpose of. a ground switch is 
to connect the antenna directly to the 
ground when it is not in use. Accord- 
ing to the new regulation of the Board 
of Fire Underwriters they are not 
necessary if, a device called the 
Vacuum Lightning Arrester is used. 

An Accidental Discovery 
By D. P. Metzgar 

AFTER spending considerable time in 
experimental work, and building all 

of the popular circuits and a few of my 
own, I had one of the most puzzling 
things happen with my outfit that I have 
ever experienced. 

One day I wanted to get a local con- 
cert, and not having a suitable circuit 
at hand, I built the well known vario - 

I 

o 

Coupler 

o 

How the amplifiers das mounted. 

meter circuit. Completing this, I placed 
it in my cabinet. 

I am -using a well known two-step am- 
plifier which is enclosed in a steel, oval - 
shaped cabinet. I mounted the two-step 
in the center on the lid of the cabinet 
and proceeded to replace battery and 
phone connections. I placed in the grid, 
a .0005 condenser without a grid leak. 
After a moment of tuning, I knew that 
something was wrong. I went over the 
circuit -three times and found things in 
perfect order. 

In one last effort I lighted my tubes, 
but got no results. I started to raise the 
lid of my cabinet and immediately "The 
Star Telegram" came in loud and clear, 
and within the course of an hour I had 
copied nine phone stations, including 
WSB, the Atlanta Journal. 

I found that tuning with variometers 
and with secondary had no effect what- 
ever on the music while I had the lid 
open at different angles. 

Most of you radio fans will know that 
the induction from the two-step through 
the lid of the cabinet was the cause of 
this, yet how many of you can take this 
little incident and work out a simplified 

tuning device that may aid the coming 
radio? 

Tuned by raising and lowering top. 

. 
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WJZ Heard from Coast to Coast 
By John Kent 
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May chewing the ladraeae ramie of the broadcasting fallen WJZ at Newark, N. J. The little Mach draw nee pla, which were drawl le 
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rr HE map of WJZ's distance record shows the range 
1 of one of the largest eastern broadcasting stations. It 

is what you would see were you to visit station WJZ, the 
Westinghouse broadcasting station at Newark, New Jersey. 
By this method, originated by the operators at the station, 
when they receive a letter or a telegram from some locality 
hitherto unheard from, they place a colored pin in the city 
mentioned. This gives them a ready reference as to where 
they have been heard. 

In all the operators have charted over 188 towns, the 
furthest west being located in California and Oregon. Fifty 
reports have been received from England and a number 
from France, telling of entire programs received, and one 
ship at sea has heard this station on a crystal detector using 

two steps of audio frequency amplification while 1,750 
miles out of New York harbor. 

This station receives so much mail during the day, that 
were it to announce the names of letters received over the 
"air" they would not have any time for the rest of their 
program, and so they just stick a pin in the map and ac- 
knowledge the letter otherwise. This was impressed on the 
writer on his visit to this station. An enormous pile of 
mail, from all parts of the continent, and some from foreign 
countries, was in stacks in a large table, and being read 
by two girls. It looked like the mail room of a mail order 
house instead of a broadcasting station, and vividly im- 
pressed on our mind the enormous range of this most 
powerful station. 

Has it"Ever Happened to You? 
YOUR Set is working fine-in other words, "it's the 

cats !" Your door -bell rings, and your next door 
neighbor steps in. "I just thought I would invite 
myself over to hear the set that you have been bragging 
so much about." "Sure; step right in. Chicago is just 
on with some fine dance music." 

You go into the room, light up your tubes. adjust 
your phones comfortably, and start tuning. Nothing 
happens (it never does) and you start to get worried. 
"Oh, may be he has just shut down for a little while." 
"Oh, well, I see where they have Senator Glabbout 

talking at Newark tonight. Can you reach him?" 
"Can I reach Newark! Don't make me laugh. It comes 
in so loud that you can't wear your phones-wait, here 
is somebody. Hear that squealing noise?" "Ves, who 
is it ?" "«'ell, I don't know; wait until he talks." 

A very faint and weak voice announces. "Senator 
Glabbout. will now entertain the radio audience with 
a very interesting talk on 'My Travels Through Wash- 
ington in a Flivver.'" 

"I thought that he was talking at Newark, tonight?" 
"Yes. something must he wrong. It never acted this 

way before." 
And then you wonder what your friend thinks of you. 
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Transmission via Westinghouse 
By D. G. Little 

Radio Engineer, Westinghouse Electric and Manufacturing Company 

S OME very interesting things have 
been discovered about radio transmis- 

sion since broadcasting began. The pur- 
pose of this talk is to tell you something 
about the peculiarities of radio transmission, 
something about the difficulties encountered, 
and something of the development that is 
under way to overcome these difficulties. 

Consider for a moment some of our dis- 
tance records: KDKA has been heard on 
board a ship in the Pacific Ocean a distance 
of over 5,000 miles from Pittsburgh; also 
in Chile, South America, a distance of 
4,00(, miles. Our Newark station "WJZ" is 
being heard almost nightly in England and 
France and has been heard on board a ship 
in the Mediterranean, 200 miles east of 
Gibraltar. There seems to be almost no 
limit to the distances the radio waves travel 
under exceptionally good atmospheric radio 
conditions-the average range of these sta- 
tions is of course not nearly so great as that 
mentioned. 

We are in the habit of thinking that 
radio signals travel incredibly fast, with the 
speed of light, at approximately 186,000 
miles per second. Of course this is fast 
compared with our fastest automobiles and 
airplanes, but it is nevertheless a perfectly 
definite rate of speed. Let us figure out 
the length of time it took that artist's voice 

.each the listener in the Pacific Ocean. 
5,000 miles away. The artist probably stood 
two feet from the microphone in KDKA's 
studio. It required two -thousands of a sec- 
ond for the sound wave from the artist's 
mouth to reach the microphone. Another 
two -thousandths of a second elapsed while 
this sound was being turned into electrical 
vibrations and then placed upon the trans- 
mitting antenna. The 5,000 miles was then 
traveled in twenty-seven thousandths of a 
second. Another one -thousandth of a sec- 
ond might be required for the electrical 
vibration to be turned back into sound at 
the receiver; giving a total elapsed time of 
thirty-two thousandths of a second. Now 
since we do not readily think in thousandths 
of a second this, to use an old familiar illus- 
tration of the speed of sound, would be the 
length of time required to hear the stroke 
of a hammer if you were standing thirty- 
five feet away. 

One might think offhand that the radio 
waves originating at the broadcasting station 
would travel outward with an equal strength 
in all directions, and that at a certain dis- 
tance a receiving set would give a signal of 
whether the receiver was north, south, east 
or west of the transmitter. One might also 
think that this signal would be constant in 
strength whether the season were summer 
or winter, daylight or dark. The broad- 
casting listener is learning that this is far 
from being the case. Distant signals are 
much stronger in the winter than in sum- 
mer. Signals are received much louder at 
night than in the daytime. As to the direc- 
tion from the transmitter, each broadcasting 
station seems to cover certain localities much 
better than others. 

Take for example reception in Boston 
from Station WBZ at Springfield, Mass, 100 
miles distant; from WJZ at Newark, 250 
miles distant; and from KDKA at Pitts- 
burgh, 550 miles away. On the average 
KDKA is received better in Boston than 
either WBZ or WJZ; although it is over 
twice as far away and in the same general 
direction. Likewise KQKA is received 
better at Springfield than in Newark. On 
the other hand the States of Ohio, Indiana 

and Michigan seem to receive Newark 
better than KDKA, although Newark is 
twice the distance. In other words, the 
area covered by each broadcasting station 
has some dead spots where this station is 
received but poorly, and likewise some local- 
ities where reception is very good. 

In addition to the effects just described 
there are variations in signal strength from 
night to night which seem to sweep over 
t4e country like a cloud. In a certain local- 
ity for example, eastern stations may be re- 
ceived well, and western stations will be 
weak on a certain night, while the next night 
the reverse may be the case. On a third 
night, however, both eastern and western 
stations are loud. This then would be con- 
sidered an exceptionally good night for radio. 

Then there is fading, a name which has 
been applied to rather rapid changes in 
signal strength. This effect is noticeable 
only with stations over 100 miles away. A 
distant station may be loud for a few sec- 
onds and then may die down or be lost al- 
together for a relatively short space of time. 
Fading, no doubt, has been noticed by a 
large number of broadcasting listeners when 
trying to hear distant stations. To say the 
least it is rather annoying. Dead spots are 
generally constant; seasonal variations can 
be expected, but good and bad nights and 
fading cannot as yet be predicted. Observa- 
tions have been made by the United States 
Bureau of Standards on this fading with- 
out anything being proved exaept that this 
effect seems to follow no definite laws nor 
be caused by any particular condition of 
weather. 

Broadcasting difficulties due to the above 
conditions are more or less beyond the power 
of the radio engineers to correct. Of course 
as a general remedy, more power may be 
used at the broadcasting station, but this 
may cause trouble due to interference, par- 
ticularly in congested areas where there are 
a number of broadcasting stations. The 
maximum output is now designated by law 
as 1,000 watts. 

The quality of transmission must be im- 
proved to the point where the speaker's 

voice becomes again a reality at the receiver. 
Extraneous noises must be kept out of the 
radio transmitter so that they will not in- 
terfere with the speaker's voice. The wave 
length of the broadcasting station must be 
kept constant so that the listener may be 
able to adjust his tuner dial always to the 
same point to hear a certain station. 

Before any improvement in this direction 
may be noticed however the Government will 
be obliged to limit the number of stations 
in use at one time in a given locality, and 
assign separate wave lengths to those sta- 
tions that operate at the same time. 

You may be interested in some of the 
precautions taken at Westinghouse stations 
to insure that grams are not interrupted 
through failure of apparatus. The most 
vital part of the broadcasting set is the 
vacuum tubes which generate the radio fre- 
quency carrier wave, and modulate this 
wave according to the voice frequency. 
These tubes are exactly similar to the small 
tubes in your receiving set, except that they 
are many times larger. Every Westinghouse 
station carries a complete spare set of nine 
of these tubes for replacement in case of 
failure of one or more of those in use. Each 
station also carries spares of such parts as 
condensers, inductances, etc., which may fail 
in time. In addition a large stock of tubes 
and parts is carried at the East Pittsburgh 
works ready for immediate shipment to any 
station. 

The studio equipment at Westinghouse 
station is installed in duplicate, that is, there 
are two sets of entirely separate sound 
pick-up and amplifying apparatus. Either 
set may be used, leaving the other set al- 
ways in reserve. 

It is absolutely essential that we keep on 
improving or else the listening public will 
say we are slipping backward. Experi- 
mental work is constantly going on at the 
East Pittsburgh works towards perfecting 
each part of the rather complex system. 
With proper government regulation and the 
co-operation of all broadcasting stations 
with the listening public radio broadcasting 
will become the service that it should be. 

Electrical Experts Hear First Transatlantic 
Phone Message 

(C. International News Photos) 
The foremost electrical expert* d the United Kingdom !intoning in on the first wireless 
telephone message transmitted between England and the United States by the American 
Telephone and Telegraph Co. Signor Marconi can be seen seated in the middle of the grasp. 
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Radio Transforms Life for the 
Lighthouse Keeper and Lightship 

IT is fairly well agreed that where men 
are called upon to perform rigorous and 

exacting service there should be some means 
provided for healthy and needed reaction. 

The Lighthouse Service solved one prob- 
lem by giving the light -tenders along the 
coast a very liberal amount of shore leave. 
Until the radiophone came along, however, it 
could not solve the problem of occasional 
diversion while the lonely sentinels of the 
deep were on duty. Now that the radio- 
phone is here with its myriad attractions, the 
Lighthouse Service has lost no time in bring- 
ing it into play, not only for intercommuni- 
cation between lighthouses and lightships, 
but also for the entertainment of the man 
or men on duty. 

With this latest addition to their already 
powerful apparatus, the big lighthouses and 
lightvessels will have as comprehensive an 
array of instruments as any station ashore. 
The Fire Island Lightship outside of New 
York, for example, has a complete telegraph 
and telephone transmitter, and an up-to-datt 
regenerative receiver with amplifying unit 
complete. It has also a radio beacon de- 
vice, with which it can throw radio waves 
in one direction much in the same manner 
as the lamp on its foremast throws out rays 
of light. 

All lightships, however, are not so well 
equipped as the one guarding the approach 
to the busiest harbor in the world. To some 
lightships, the radiophone will come as a 
boon, and will be the first radio apparatus 
of any kind to come on board. Think of 
those lonely old ex -mariners sitting in won - 

(C. Kadel and Herbert) 
Preparing the bop aerial an the Ambrose Chai - 
ad Lightship, used la omnsction with *reetlon- 

fínding service. 

By Albert J. Fieldson 

(C. Kadel and Herbert) 
The Ambrose Lightship, which has Just been equipped with the latest radio apparatus to aid 
ships at sea. It has a complete direction -finding equipment, as well as the most up-to-date re- 
ceivers mad transmitters. This lightship guards ene of the channels of New York's harbor. 

dement before a radio outfit, and you have 
one of the most interesting pictures the 
science can give. The almost continuous 
concerts coming from broadcasting stations 
in New York or its vicinity have made life 
something more than the undying sense of 
duty so marked in these men. 

Not only the lighthouses and lightvessels 
offshore need the radiophone. It often 
happens that stations situated within sight 
of land are cut off from the shore for 
months at a time, while the winter's wind 
howls and the stormy seas rage. Even the 
government tenders are unable to reach the 
near -by station with provisions and other 
supplies. During these long periods of en- 
forced isolation, the keeper needs a cheering 
word now and then, and there is no better 
way to give it to him than by way of the 
radiophone. 

Rather early in the history of radio com- 
munication, the value of wireless on board 
lightvessels was demonstrated by two trial 
outfits placed on board two lightships in the 
English Channel. At that time, radio was 
good for short distances only, thirty-six 
miles then standing as the record distance. 
This was in 1898, while Marconi was carry- 
ing on his now famous experiments before 
the Post Office officials in Great Britain. 

The set at East Goodwin Lightship has not 
been installed more than sixty days when a 
heavy sea struck the lightship and tore part 
of her bulwarks away. The mishap, the 
first ever to be reported by wireless, was 
repaired in record time. This was in Jan- 
uary, 1899, and as if the incident were not 
enough fully to demonstrate the value of 
the radio equipment, the East Goodwin had 
the misfortune to be run down by the S.S. 
R. F. Matthews on March 3, of the same 
year. This accident, seriously endangering 
the lives of the crew, was reported by wire- 
less to the South Foreland Lightship, and 
lifeboats were promptly dispatched to the 
rescue. 

In the interval, the other radio set, which 
had been placed on South Foreland, had not 

been idle. She had sustained no accidents, 
but the first message to go across the Straits 
of Dover was sent from that station, and 
received in France at Chalet d'Artois, 
Wimereaux, near Boulogne. It sounds in- 
significant in the light of present day prog- 
ress but at that time the spanning of the 
channel was considered a feat. Although the 
distance was not greater than the thirty-six 
mile record, yet it was the connecting of 
France and England without visible wires 
and the wonder of the day. 

(C. Kauel and Herbert) 
First Officer G. H. Peters operating the direc- 
tion -finding loop on the Ambrose. The receiving 
est consists of detector and six Magee of audio 
frequency amplification, as assn in the right rear. 
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(C. Underwood & Underwood) 
Receiving station of the Western Electric Co., Southgate, London, which received the first 
official radiophone message from New York to London. The loop antenna shown In the photo 
was the only one used in this work. and remarkable reception was reported. J. I. Carty. 
vice-president of the American Telephone & Telegraph Co., wre the first man to enjoy the 
distinction of talking direct to London by the agency of a radiophone using low wave length. 
In order to make absolutely sun of good reception, both radio frequency amplification and 
audio frequency power amplifiers were used. While this is not the first time that radiophone 
has been used to span the Atlantic, it is the first time that radiophone speech as been heard 

over such distances on low wave length, using loop antenna for receiving. 

Topical Radio P1 

Caught for 

Radio World Re 
Captions by 

Robert L. Dougben, 

William J. Burns, bead of the Department of Amara osa 
the Secret Service in the apprehension of fugitives. The 
be noted, Is one of well-known mare. Mr. Barns, non 
is firm believer in the idea that radio will make the am 

fia the United States almost an impowmility. The Deere 
has on record several cases of criminals appeabsie 

This is the +71 
nuunramc 

first installation of transmitter of this type a 
powerful In use at the present time, having a railed/ rar4 
an the left in the oscillator, and the two miler owes s 
Wireless Operator L. H. Tampiin, of the S. S. Baeagar4 
mitten. By means of this new Installation it is porous i 

communication with land durb* her 

(C. Under, r-,,,1 & Underwood) 
Spark trans, . h,ch will be used to keep the police stations of the City of New York in 
touch wirl r. The photograph shows a squad of men being instructed in the use 
of the rc, These men will be later detailed as regular operators in the 

various stations throughout the city. 
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I the S. S. Bermagarla. 
le. It le one of the meet 
N mhos. The large tube 
leech modulators. Chief 
tara oloratIng the teeme- 
d"' te hate In telahenic 

(('. International Newsreel 
l'hotos) 
Constable Woodin, of the Met- 
ropolitan Police of London (up- 
per right hand), who is a reg- 
ular "bobble," and the eat be 
constructed. lt'a "regilor 
wt." Constable Woodier was 
one at the Bret to report Amer- 
ican eigealo heard in Leaden. 
A. will he noticed, radio frm- 
Vummy amptüicatfon le used, 
each amplifier being to a separ- 
ate eabinst. Constable Wooden 
constructed the wt In hie off 
hours, aid with the exception of 
the tubes and fffybeg horn, 
it wee built sae.* by hieelf. 
As there le lye hour.' differ- 
ence In time between New York 
and London ,is order te hear 
a program broadcast at New 
York at f+ o'clock P. M. he 
would helm to stay up istll 2 
A. U. which le ceneidwable, 
even Nita Owl, a the 
programs are just 
tbet time, and mime d g 

at 
eta-. 

theme de not have their hip fea- 
tures on until after IL 

(i. Wide World Photos) 
Broadcasting has become pop- 
ular in the Far East, as drawn 
In the accompanying Illwtratioa 
on the right. Viscount Shlbuwwa 
recently broadcast the address 
which he made in Hiblys Park, 
Tokio, on the oceaeloa of the 
fourth anniversary of the cele- 
bration of the Armistice. The 
fact that radio has take euch 
a tremendous hold cm al the 
civilised countries of the world 
shows the important pou tisn It 
commands among the tacot nee - 

(C. Wide World Photo) 
A scene Irma "The Traveling Saluai" as lt was broadcast by the players at the General 
Electric Compsay s station at Scieiscdy, N. Y. This particular scene le laid ta a serail 
railroad station and this accounts for the telegraph instrument »hewn In the photograph. Te 
keep check on how the program is Wag broadcast, the director le equipped with a pair 
of padded phoebes and in this way he is able te hear the play as It le being broadcast. 
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Radio and the Woman 
By Crystal D. Tector 

AFRIEND of mine has written a letter to me and she claims 
that she has at last solved the problem of assuring herself that 

everyone that she invites will attend. She writes: "I simply put 
'Radio Party and Tea' on the bottom of the card, and then I know 
that every single soul of them will be there on time. I have never 
had one person disappoint me, and occasionally the invited guest 
brings along 'a very good friend of mine." Well, what are we 
going to do when every one of us has a set? Then we will have 
to find some other way of enticing all the young men and "debs" 
to attend "our teas." 

* * * 

LAST week, after reading the radio programs for the eve- 
ning, we decided that we would listen to a speech by William 

A. Brady, that eminent producer of Broadway plays, and accord- 
ingly tuned in for Newark. Imagine our surprise when we were 
told that it was impossible for William A. Brady, Senior, to be 
present, but that his son, Wm. Jr., would come to his father's rescue. 
He gave a very interesting speech on conditions in the American 
theatre, and as F. H. said later, "He must be a chip off the old 
block," but I think that the proverb "Like father like son" more 
aptly fits the case. 

* * * 
AFEW of the girls interested in radio, in my town, decided 

to take a trip through one of the large factories now making 
radio apparatus. Of course, they left all the details to me, so I 
wrote a letter to the president of one of the large eastern manu- 
facturers and received a very courteous reply, in which he said that 
at any time we felt so inclined, we should have no hesitancy about 
coming "right in." We did go "right in," and I really have not 
recovered yet. I never, never thought that the radio business was 
carried on in such a tremendous scale. I couldn't even start ex- 
plaining it, because I don't know where to begin. All I can say 
is this one thing: by the number of girls working, winding coils, 
varnishing coils, soldering, etc., I think that there are more women 
radio experts than men. 

* * 

I E (meaning F. H. and myself) attended a neighborhood . "radio dance" given by a well meaning radio enthusiast, the 
other evening. Instead of dancing to radio music, we had to be 
content to listen to a phonograph. The main reason being that 
the program for that evening was made up mostly of vocal selec- 
tions and classical music. I never met such an apologetic man in 

my life. If he apologized once he apologized a dozen times. I know that I listened to about ten of them. "I believe that if he could have had a 'real good cry' that he would have felt much better," sarcastically remarked F. H. on the way home. 
* * * 

AVERY dear friend of mine, very well acquainted with a girl 
who is a school chum of a young woman that occasionally 

sings at little formal teas and gatherings, stopped me on the street the other afternoon, all excited, and in a voice that just shook with emotion, said: "Gene is going to sing at - broadcasting sta- tion. Don't you think that terrible! Why, she is lowering herself 
to the level of a common performer." Well, I never! "Lowering" 
indeed, I think that she is indeed honored to be allowed to have the hundreds of thousands of radio enthusiasts hear her voice. I notice that the stations never lack entertainers of the very highest 
type, even going so far as to dip into the ultra -exclusive operatic 
circles. 

* * * 
IRECENTLY found out that if while I am wearing the "ear 

muffs" I put my hand near the variable condenser, shunting 
the primary of the second step for a few seconds, the signals in- 
crease almost 100 per cent, and then fade to normal. I happened 
to do this the other evening while our neighbor, who is an expert, 
and consulting engineer for a large radio company, was making a neighborly call. He looked surprised for a few seconds, then called "What circuit are you using?" "Oh, look inside the cabinet and 
figure it out," Friend Husband very airily told him. Now our 
neighbor is working feverishly nights, and his wife said that he won't even sleep nights. I wonder if he has discovered som 
that we have been doing right along, and never took time to fin 
out what caused it. "There goes another chance to make a million, 
maybe two for all you know," remarked Cousin Kate, "just be. 
cause this one time you were not inquisitive, and now you won't 
ride in Rolls-Royce." 

e * 
H. and myself have started a "Radio Supper Club." We 
have gathered together all our enthusiastic radio friends, 

"chipped in, each to the full extent of his or her means, and 
have bought a real DX set, which is now installed in the draw- 
ing room of one of our more fortunate members, who has more 
room in her home than she can use. Every Friday evening 
about 10:30 we dance and nibble on a few choice tid-bits, and 
"a good time is had by all." We find it much more convenient 
to do our dancing and eating in a radio atmosphere than to 
endure the unpleasant necessity of having amusement superin- 
tended by a police officer or a plain -clothes man. 

Radiograms 
THE first actual attempt of two amateurs-one George H. 

Pinney, of South Manchester, Conn., and the other Leon 
Deloy, of Nice, France-to establish two-way communication 
between America and France was not entirely successful. Mr. 
Pinney, while heard in France, could not pick up the French 
amateur at his station. Mr. Deloy was heard attempting to 
answer by E. F. Laufer, owner of station 2AQP, located at 699 
East 137th Street, New York City. The delay in reporting the 
French amateur's signals was due to the fact that Mr. Laufer 
wished to verify the signals before making the story public. 
It would seem that the French amateurs are paying more atten- 
tion to their receiving apparatus (which must be really up to 
date, from all reports) than to their transmitters, but just give 
them time. That's all they need! 

* * * 
THE American Legion Show of the- S. Rankin Drew Post, 

which is composed entirely of theatrical and publicity men 
of this city, will broadcast the entertainment for the benefit of 
the radio public. The Legion will have the use of the Times 
Square Theatre through the kindness of the Messrs. Selwyn, 
and will broadcast by means of relaying the signals over special 
wires to the broadcasting station. 

* * * 

BY the aid of radio, the Aeromarine flying boat, "The Buck- 
eye," was recently called upon to perform an unusual service. 

Shortly before the eleven -passenger flying boat left for its first 
scheduled trip from Miami to Nassau, a wireless message was re- 
ceived from Carter De Gregory at Settlement Point, stating that 
his mother was seriously ill and that he had to be taken immediately 
from the west end of Grand Bahama Island to Nassau. Mr. De 
Gregory was instructed to board a ship in the harbor, and the 
flying boat would come alongside and pick him up, and take him 
to his destination. 

* * * 
IT has recently been proved that long waves are not necessary 

for transatlantic communication. During the recent tests, radio 
communication was established between Europe and America by the 

use of short waves, the longest of which was 400 meters. This 
conclusively proves the fact that it is not necessary to use waves 
of 15,000 and upwards in order to transmit long distances. 

* * * 
THE bane of a radio operator's existence may soon be 

eliminated, if a new call bell system, developed by an officer 
of the Portuguese army, proves successful. By means of the in- 
tended system, it will be unnecessary to continue long watches. 

S.S. Empress of Scotland's Radio 

(C. Photonews) 
The Empress of Scotland has one of the best equipped wireless rooms 
on trans -atlantic steamers. It is equipped with the new 3,800 meter wave 
transmitter and direction finder, and has a most complete radio room. 

Wm, J. Howlett, Chief Radio Officer, is listening in. 
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The Week with the DX Nite Owls 
All on One Tube 

From Marshall Beaman, Sharps«Ile. Iaaaaa. 
IAM a constant reader of RADIO Woºt». 

In the January 20 issue I see Mr. Sheron 
has receiver 1,500 miles with his set, which 
is described as having three tubes. I 
only use a detector and I have a record 
of 2,200 miles. January 23 I received 
KNJ, Roswell, New Mexico. I received 
Cuba, PWX, several times. My set in- 
cludes a 23 plate variable condenser, a 
variocoupler which I constructed, a grid 
leak and grid condenser, phone condenser, 
pair of Federal phones 2,200 ohm, one U. 
V. 200 one socket, 6 volt A battery, 2234 
volt B battery, rheostat. My antenna is 
125 feet long. Here are some I have 
heard: WWJ, WC7X, KOP, WLK, WOH, 
WLW, KDKA WGY, WOC, WBAP, 

WSB, WHU, WOR, WAAF 
* * * 

Henry Is 12 Years Old 
From Henry Deibert, 1p South Monroe Street, 

Columbus, Ohio 
LAST night February 2, I heard the 

following stations with a one -bulb set 
very clearly: WGY, WMAQ, WWJ, 
WBF, WOR, KDKA, WLAG WDAD, 
WCX, WCAH, WOC, WAAII, WDAP, 
WJD, WSB, WSY, WJAX, WLW. 

I am twelve years old, and I built the 
set myself, using a regenerative hookup. 

I trust you will print this in RADIO 
Woiu.D under the DX 'Nite Owls." I think 
I have made a good record for one night, 
but am hoping for better luck. 

* * * 

Mr. Keating's Competitor 
From Lae Schuster, MS Semple Ave.. St. Louis. 

IWAS surprised and interested to note 
how similar Mr. Keating's and my own 

results are. I am the owner of a crystal 
set without amplification. Music and 
signals from our local station, KSD, can 
be heard distinctly all over the room, 
without using the loud -speaker. Mr. 
Keating believes that his results can be 
duplicated. They have been. The list of 
broadcasting stations are as follows: 
WOC, WCX, WWJ, WDAF, WHB, 
WDAP, WSB, WGM, KDKA, WBAP 
WGY, about a thousand miles distant! 
My set consists of Western Electric 
509W, 2200 ohm phones, a home-made 
1 -slide tuner 434 inches long, wound with 
No. 26 B & S wire; aerial, 2 -wire, 85 feet 
long and 36 feet high. No phone con- 
denser used. These stations have been 
received with both galena and silicon. 
There is nothing strange about the hook- 
up. It is a simple one, known to all ama- 
teurs. 

Now why don't other owners of crsytal 
sets get the same results? There are 
many who discredit my reception, too, 

rge HE Editor of RADIO WORLD will be 
I phased to receive sketches of hook-ups 

draws carefully in black ink or heavy 
pencil from the "DX Nits Owls" who asad 
in records with a view to publishing them. 

Send hook-ups of your sets, provided 
they contain something unusual. send. 
also, the names of the various makes of 
apparatus you are using. 

Make your letters brief and informative. 
Writs on on. aids of the paper only. 

The letters and hook-ups will be pub- 
lished in the earliest possible mmbars of 
RADIO WORLD. 

Mr. Keating, but my set is not a freak. 
My reception is not due to reradiation. 
The above stations have been heard con- 
sistently before and after local broadcast- 
ing, sometimes as many as four or five 
stations an evening. They may discredit 
our results, but they are welcome to come 
and see for themselves. 

A Record of 267 
From Carlton D. Shulta, Fat Plain, N. Y. 

As 
you ask me for some of my DX 

records I wrote you once before and 
gave you my report but since then I 
have built this set to five bulbs and I now 

2/ 

heard by voice. It must be remembered 
that I have heard 267 different stations 
in all. As I am not able to read code I 
can give you only what was heard by a 
friend who called one evening, who can 
do so. He recorded several ships, both 
from the Atlantic and Pacific, and many 
stations located in different parts of the 
United States. I would like to hear from 
any one using this hook-up. 

With a Combination Long and 
Short Wave Receiver 

Ñ Y. NWißß, Roadie 2CAF,sa w St., 
New York City. 

IAM enclosing a drawing of a combina- 
tion long and short wave radio re- 

ceiver which may be of interest to some 
of your readers. This set has given me 
excellent results over a period of 25 
years. 

Using one U. V. 200 and Baldwin 
phones I have copied broadcasting sta- 
tions in the United States as far west as 
Denver and, from Winnipeg, and amateur 
signals from every district in the country 
and parts of Canada. 

The short wave part of the set is very 
efficient. It is possible when using de- 
tector and vocaloud to copy nearby sta- 
tions such as WJZ, WEAF, and WOR, 

/7 
/8 

/9 

L 

7 8, 6__,S, 26, 
fiNOTE: 

L*riometer 6 
1 Vaciocoup/er 
Shielded 6 
Shafts Grounded 

Shematic diagram illustrating the hookup described in William W. Crosby's fitter on 
this page. Change over from long to short waves is accomplished by means of anti - 

capacity switches. 

send you the following: I hear KDYX, 
Honolulu, quite often, and on one occa- 
sion I heard KUG, also Honolulu; WLAY, 
Fairbanks Alaska; KDYO, San Diego; 
KQI, Berkeley; KDZG, San Francisco; 
KDYQ, Portland, Ore.; PWX, Havana. 
These are the most distant stations I have 

Radio Fiep Tiansformer 

21tla/I x/as' MOM + -IV 7aps 

6VOhms 

each 
+ B 22 V. ¡ I 222 V ¡f 

Diagram of the hookup with which Mr. Schulte (see letter) has heard 287 stations. The first 
last two as audio frequency amplifiers. 

over one and two rooms quite distinctly. 
The short wave part of this set is very 

carefully shielded, all metal parts not in 
the circuits being grounded. 

I should be glad to furnish any further 
information desired to any of your read- 
ers upon receipt of stamped envelope. 

`Nanometer 

22Turnsit22 
on 3"Tube - -- 

AA 
ì :,--ConnectinAerio/wtAandB 

two tubes are used as radio frequency amplifiers, the 
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Much Experimenting Decided New 
York City to Establish Municipal 

Station at Elmhurst, L. I. 
By Hon. Grover A. Whalen 

Commissioner of Plant and Structures of Greater New York 

GROVER 
A. WHALEN, Commissioner 

of Plant and Structures of Greater New 
York, announced a few days ago that the 
installation of the Municipal Broadcasting 
Station is to proceed without delay. 

This enterprise was authorized by the 
Board of Estimate and Apportionment on 
June 2, 1922, but the actual installation of 
the apparatus was deferred pending the com- 
pletion of exhaustive tests and experiments 
conducted with the co-operation of the 
Western Electric Company, in order to ob- 
tain necessary information so as to assure 
such installation as would be absolutely effici- 
ent in operation. 

"The result of these experiments," said 
Commissioner Whalen, "has been of great 
value to radio science and has necessitated 
radical changes in plans, which will assure 
New York City having one of the most 
effective broadcasting stations in the 
country. 

"The studio, reception room and control 
rooms will be in the Municipal Building, as 
originally planned, convenient to the City 
Departments and to the people. The trans- 
mitting station will be erected on city prop- 
erty at Elmhurst, L. I. The antenna towers 
will be 200 feet high and 300 feet apart. 
The transmitting station will be connected 
by cable to the studio and main broadcast- 
ing station in the Municipal Building. 

Perfect Radio Service for New York City 
"The location of the station at Elmhurst 

has been carefully chosen for its electrical 
advantages in launching the electrical waves 
into the ether. In addition, it is in the center 
of that locality from which it is expected 
from the results of the tests that strong 
signals will be obtained meeting all condi- 
tions of perfect service for the people of 
the city and for those at large. 

"These changes in the original plans had 
their inception in the desire to locate the 
transmitting equipment so as to assure the 
sending of strong signals to all parts of the 
city for the benefit of the owners of small 
crystal receiving sets as well as the owners 
of the more expensive tube sets throughout 
the country. 

"It was realized that the Municipal Build- 
ing, a steel structure, 580 feet high, set in a 
nest of tall steel structures, presented cer- 
tain prima facie difficulties as a site for the 
location of the transmitting apparatus, and 
it was decided to determine definitely exactly 
what these difficulties were-whether they 
could be overcome or whether the adverse 
conditions made another location advisable. 
The officials of the Western Electric Com- 
pany, which was the low bidder on the con- 
tract, agreed cordially that preliminary 
tests were desirable in order to give assur- 
ance of the efficient working of the station, 
and decided to conduct these tests with the 
department engineers, supplying all neces- 
sary apparatus, without cost to the city. 

"The Municipal Building, as far as the 
launching of radio waves is concerned, has 
unusual dimensions not calculated from an 
initial survey to be beneficial, but not pre- 
cluding failure. It is higher than other 
buildings used for this purpose, being 580 

feet in total height. It has a centrally lo- 
cated tower, above which it would be im- 
possible to locate the antenna and the shield- 
ing effect of this tower was feared. It is 
also surrounded by and is in close proxi- 
mity to other steel buildings of a massive 
structure, such as the Woolworth Building, 
and the absorption, deflection and shielding 
from this source had to be considered. 

Temporary Installation for Test 
"In order to make the test, it was de- 

cided to install temporarily in the building 
a 100 -watt transmitter, erect a small an- 
tenna, using the tower of the building as 
one of the supoorts, transmit sigsìals, and 
actually measure the strength of them, at 
different points on the circumference of a 
circle surrounding the building. The meas- 
uring instrument used was a specially de- 
signed extremely sensitive receiving set, em- 
ploying what is known as the double detec- 
tion, intermediate frequency amplification 
method. Reception was made on a loop an- 
tenna and the signal strength recorded on a 
microvoltmeter. By means of a separate os- 
cillator energy of a known amount enough 
to produce the same deflection on the scale 
as that prduced by the signal was then sent 
into the antenna and the electrical character- 
istics of the antenna being known, the 
strength of the field produced by the signal 
in microvoltmeter was then calculated. In 
this way, it was possible to know exactly 
what may be expected of a broadcasting 
station at this location. 

"On September 15, 1922, the temporary 
antenna was erected. It was of the flat top 
inverted L type, made up of four strands of 
No. 18 phosphor bronze wire, 75 'feet in 
length. It was supported between the bal- 
cony above the 39th floor of the building 
and the roof of the 25th floor on the north 
side and the lead-in taken from the lower 
end to the transmitter on the 25th floor. 
Testing under an experimental license was 
begun on September 28, 1922, and continued 
until December 27, 1922. Lloyd Espencheid, 
of the American Telephone and Telegraph 
Co., and R. A. Heising, of the Western 
Electric Co., had supervision of the test and 
their experiments were carried out by E H. 
Hall and I. C. Crowley, under the direction 
of S. H. Willard, all of the Western Elec- 
tric Company, in conjunction with men from 
the Department of Plant and Structures. 

"When the operating conditions had been 
found giving the best field strength, meas- 
urements were made with the measuring 
set at Atlantic Highlands, N. J., Cliffwood, 
N. J., Rahway, N. J., Maplewood, N. J., 
Passaic, N. J., Englewood, N. J., Yonkers, 
N. Y., New Rochelle, N. Y., Great Neck, 
L L, and Lynbrook L. I. 

Results Are Most Interesting 
"At the same time field strength meas- 

urements for comparative purposes were 
made of the signals of the Western Elec- 
tric Company's station WEAF, on the same 
wave lengths, this station being recognized 
as a very efficient one. The results ob- 
tained from this test were most interesting. 
The curves of field strength for the two sta- 

tions were similar in shape. In certain di- 
rections, such 'as Passaic, signals were 
strong, while in other directions, such as 
Yonkers, signals were weak. This condition 
is evidently caused by the absorption and 
deflection of the waves caused by all of the 
steel buildings in lower Manhattan taken as 
a whole, to the contour of the land rivers, 
valleys, etc., and finally to local receiving 
conditions at the points where measurements 
were made. This condition would therefore 
exist for any station located in lower Man- 
hattan and could not be improved. 

"The strength of our signals was, how- 
ever, much less in practically every direc- 
tion in comparison to the strength of the 
signals from station WEAF. This condi- 
tion we encountered in all of our tests: 
namely, weak signals on the 360 to 400 meter 
wave lengths upon which we will be re- 
quired to operate, and strong signals on the 
550 to 600 meter waves which we will not 
be permitted to use. This effect is attn 
uted to the dimensions of the Municipal 
Building itself. The building is 580 feet 
from the curb to the top of the tower or 
approximately one half of a 400 meter wave 
length. It persists in oscillating, therefore, 
at a frequency which causes opposing volt- 
ages to exist between the free end of the 
antenna and the ground. Throughout all of 
the experiments attempts were made to 
prevent the building from oscillating by 
employing various combinations of antenna 
counterpoise shields and filter circuits placed 
between counterpoise and ground, etc. Some 
measure of success was attained, at least 
enough to justify continued efforts, but not 
with satisfactory results. Efforts were made 
to change the oscillating period of the build- 
ing to one which would strengthen instead 
of weaken the signals, by the use of reso- 
nant and anti -resonant circuits between 
counterpoise and ground, and between an- 
tenna and ground, but with no greater suc- 
cess. 

"It was then decided to locate the trans- 
mitter in a room on the thirty-fourth floor 
of the building at a height above the street 
level of approximately 450 feet. An um- 
brella type antenna was erected consisting 
of eight strands of wire extending from 
above the thirty-ninth floor of the tower 
to the roof above the twenty-fifth floor on 
the north and south sides of the building. 
The tower was completely surrounded by a 
shield consisting of twelve wires extending 
its entire length, and counterpoises consist- 
ing of six wires each were used above the 
twenty-fifth floor, on both the north and 
south sides of the building. On November 
28, tests were begun here similar to the ones 
made on the twenty-fifth floor and better 
results were obtained, but they were still 
not what they should be. In this case the 
antenna was driven from the top down, and 
it was from this location that the tests for 
field strength made from different locations 
on the circumference of a circle surround- 
ing the building previously mentioned were 
made. 

"In the final effort a very novel experi- 
ment was tried in which the antenna wires 

(Continued on next page) 
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Commercial Interests May Take 
Over Naval Radio Stations 

Closed Recently 
SECRETARY of the Navy Denby has di- 

rected that four naval radio stations be 
sold, four others abandoned, and two radio 
compass stations be closed and dismanteled, 
which proposed action was predicted in 
R,wto WORLD recently. In carrying out the 
recent recommendations of the Rodman 
Board in the interests of increasing fleet ef- 
ficiency, particularly in communication, the 
Secretary is disposing of unnecessary radio 
stations. 

The stations at Cape May, N. J., will be 
closed and abandoned by naval personnel at 
once. Its work hereafter being handled by 
the station at Cape Henlopen. At Seattle, 
another station will be abandoned as soon 
as the Navy Yard at Puget Sound can take 
over the traffic. Grande Isle in Louisiana has 
been ordered closed and abandoned, as has 
also the station at Navassa Island in the 
West Indies. 

Radio stations at Baltimore, Md., Mobile, 
Ala., Miami, Fla., and Port Arthur, Texas, 
will be offered for sale as soon as Invita- 
tions for bids can be drawn up. It is also 
planned to dispose of the station at Man- 
agua, Nicaragua, when commercial facilities 
are provided at that place. 

The War Department has been asked if 
it desires to take over any of the ten naval 
radio stations on the Great Lakes, but it is 
not likely that the Signal Corps will accept 
any except those at Buffalo and Cleveland. 
Such stations as the army does not take 
over will remain closed, as the navy does not 
need them and cannot afford to continue 

their operation. Three compass stations on 
the Lakes, however, will probably be opened 
in the Spring as aids to navigation. 

Radio compass stations at Pass a Loutre, 
La., and St. Petersburg, Fla., will be dis- 
mantled and the land vacated by the navy. 
Several other stations are being held sub- 
ject to abandonment as soon as the handling 
of existing traffic is arranged. 

In closing the stations, the Navy Depart- 
ment does not desire to interrupt traffic in 
radio, but, on the other hand, as commer- 
cial traffic was only handled when other 
facilities were lacking, officers are of the 
opinion that commercial interests may now 
be induced to open general traffic stations 
at points previously covered by the navy. 
The prime purpose of naval shore radio sta- 
tions is to aid the fleet, and when a station 
ceases to benefit the fleet, it becomes a lia- 
bility to the Government instead of an asset. 

Can It Be So? 
"Pa, what does broadcasting mean?" 

asked Clarence. 
"Telling a secret to a woman, son," re- 

plied Pa.-Cincinnati Enquirer. 

A Matter of Hair 
Now that the White bill has been 

passed, a lot of amateurs will have to 
have their "permanent wave" re -hooked, 
or they will be completely out of style. 

(Continued from preceding page) 
were lengthened so that they extended down 
the sides of the building to a point below 
the eighteenth floor. The total length of the 
antenna wires was equal to one half the 
height of the building. By this arrange- 
ment it was hoped that the voltage in the 
antenna, and in the upper half of the build- 
ing would oppose and neutralize each other, 
leasing the lower half of the build- 
ing free to radiate. This condition, theo- 
retically would be the same as operating 
from a building one-half as high or one - 
quarter higher, in which case the height of 
the free end of the antenna would be one - 
quarter or three-quarters of a wave length, 
and the voltage at the free end would be a 
maximum instead of a minimum. This test, 
however, did not give the results desired. 

"In view of these results it was decided 
that efforts to operate the broadcasting 
transmitter from the Municipal Building 
cease and a new location be chosen for it. 

"It has been realized that the radio public 
has been anxiously awaiting the advent of 
the Municipal Broadcasting Station, and has 
been wondering why it has not been placed 
in operation. It has been necessary to exer- 
cise patience in regard to the time required 
for the tests mentioned and for many rea- 
sons. It was desirable, if possible, to op- 
erate from the Municipal Building, one rea- 
son being that in this case it would not be 
necessary to erect towers, the central tower 
of the building being used for the support 
of the antenna. The information and data 
obtained from the tests are of much scientific 
interest and value, there not having been 
much data obtained previously in regard to 
the functioning of antennas when erected on 
the tops of high buildings. In order that 
this information obtained be of value it was 

necessary to make the tests with precision 
and thoroughness and this, of course, in- 
volved time. 

"The idea of a city -owned broadcasting 
station was promulgated on March 17, 1922, 
when, at a meeting of the Board of Esti- 
mate and Apportionment, a resolution was 
adopted approving the suggestion of Maurice 
E. Connolly, President of the Borough of 
Queens, relative to the establishment of a 
Municipal Broadcasting Station and recom- 
mending the appointment of a committee to 
conduct a thorough investigation. 

"To carry out the purpose of this reso- 
lution, Mayor Hylan appointed a committee 
on which the following gentlemen were 
asked to serve: Rodman Wanamaker, 
Philip Berolzheimer, Maurice E. Connolly, 
Lloyd Espenchief, S. G. Rhodes, Merritt H. 
Smith, Arthur S. Tuttle, Sanders A. Wert- 
heim and Grover A. Whalen. This com- 
mittee in its report to the Mayor on May 2, 
1922, after having sought the advice of many 
radio experts and after having gathered 
considerable data on the subject, stated that 
it believed it was the duty of the munici- 
pality to immediately take steps to erect, 
under city control, the most modern and best 
equipped radio broadcasting station in the 
country, and that the importance of munici- 
pal broadcasting was so far-reaching, and 
its possibilities so limitless, that it felt the 
city would be derelict in its duty were it 
not to take the necessary steps at once. 

"On June 2, 1922, the Board of Estimate 
and Apportionment appropriated the sum 
of $50,000.00 for the purchase and installa- 
tion of a complete radio telephone broad- 
casting station, including antenna structure, 
power supply and voice amplifying apparatus 
with loud speaking, receiving, and amplify- 
ing sets." 

RA41lT"DEPAR -t:=... -.- 

V,1/ó Wireless Receitling 
set is complete 
without_ 

WHEN your boy 
points to the Mag- 

navox trade mark and 
says "Dad, that's the real 
reproducer," he sums up 
pretty much the whole 
story of Magnavox 
supremacy and radio 
enjoyment. 

To enjoy all that radio 
offers in the way of daily 
concert, lecture and news, 
ask your dealer for a re- 
ceiving set equipped with 
Magnavox Radio, the 
Reproducer Supreme 

R-2 Magnavox Radio with 
18 -inch horn: this instru- 
ment is intended for those 
who wish the utmost in 
amplifying power; for large 
audiences, dance halls, 
etc. 

R-3 Magnavox Radio with 14 - 
inch horn: the ideal instru- 
ment for use in homes, of- 
fices, amateur stations, 
etc. 

Model C Magnavox Power 
Amplifier insures getting 
the largest possible power 
Input for your Magnavox 
Radio. 2 Stage 

3 Stage 

When you purchase a Mag- 
navox product you possess an 
instrument of the highest 
quality and service. 

Magnavox products can be 
had of good dealers every- 
where. Write us for copy 
of new illustrated booklet. 

THE MAGNAVOX CO. 
Oakland, California 

N. Y. Office: 370 Seventh Ave. 

AGNAVOX 
cRpUZo 

Uhe9 eprodueerSupreme 
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Hoover Loses Test Case 
THE District of Columbia Court 

of Appeals recently overruled 
Secretary Hoover when he refused to 
issue a license to broadcast to the 
Intercity Radio Co., of New York 
City. The license was withheld, the 
court was told, because the station in- 
terfered with the transmission of gov- 
ernment messages from naval and 
military stations. 

Recognizing the fact that inter- 
ference would be caused, but that this 
fact was also recognized by Congress, 
Justice Van Ordsel declared that the 
law under which all radio licenses are 
issued embodied provisions for the 

minimizing of such interference, and 
that that was no reason for refusing 
the license applied for. 

The court said in part: 
"The only discretionary act is in 

selecting a wave length within the 
limitations prescribed in the statute 
which, in his judgment, will result in 
the least possible interference. The 
issuance of a license is not dependent 
upon the fixing of a wave length. It 
is merely a restriction entering into 
the license. The wave length named 
by the Secretary merely measures the 
extent of the privileges granted to the 
licensee." 

Heard at the Radio 
Counter 

Episode XIV 
"Good morning. Is there anything that 

I can do for you?" 
"Why, yes, I wonder if you could tell 

me if it is possible for me to purchase a 
set that does not need an outside wire." 

"Certainly. The latest thing in radio 
sets is a set using a loop, in connection 
with radio frequency." 

"I don't understand anything about 
that at all. The only thing I know is 
that my wife wants a set, and the owner 
of the house refuses to let me put up a 
wire on the roof. So I thought I would 
try and get one that didn't need any 
wire." 

"If you will step over here, I will show 
you several different types that operate 
on just a small inside loop aerial." 

"But I don't want anything that will 
freeze us all out." 

"Freeze you outl I don't understand?" 
"Well, don't I have to keep the win- 

dows open when I use those things 
there?" 

"Why, of course not. This set will 
work in a closed vault under the 
ground." 

"Oh, I must be dense, I thought that 
you had to leave the window open in 
order to catch the music and talk." 

"Absolutely not. Now, here is a nice 
little set, and it uses only three tubes. 
Positively the most economical set on 
the market. Then here is another type 
that is very popular, but it uses five 
tubes." 

"Well, which is the more efficient? I 
don't care if it costs a little more.' You 
see, my wife is an invalid, and the best 
isn't half good enough for her.' Yon just 
pick out the best one you have in the 
shop-say, is all that music coming from 
that little set?" 

"Yea, sir. That is. this set over here, 

using an extra power amplifier, but that 
is not necessary, if you want to use it in 
one room only. In that case, the outfit 
as you see it is sufficient." 

"Well, send it up to my house, and 
have a man up there tomorrow after- 
noon, to show us how to work it will 
you?" 

"Most certainly, I will attend to it my- 
self personally. Is this your address?" 

"Yes. Will you see that it gets up 
there soon." 

"Yes, sir. Good day." 

Half Million Dollar Order 
for Westinghouse 

BECAUSE of a large increase in traffic, 
the Long Island Railroad, which 

handles probably the heaviest suburban 
traffic in the world, has just purchased from 
the Westinghouse Electric & Manufactur- 
the Company 40 motor car equipments, 20 
trailer car equipments, and four baggage 
mail car equipments. The baggage cars will 
be equipped with Westinghouse type 308 
D-7 field control motors and Westinghouse 
electric -pneumatic control. In order to take 
care of the increase in power demand when 
this new equipment is put into service, it has 
been necessary to increase the sub -station 
capacity of the railroad, and an order has 
been placed, also with the Westinghouse 
Company, for one 4000 kw., and one 3000 
kw., six phase, 25 cycle, 650 volt, converter 
with the necessary transformers. 

The entire order amounts to over a half 
a million dollars. 

Coming Events 
PERMANENT RADIO FAIR FOR BUYERS, 

Hotel Imperial, New York City. Opee from 
September, 1913, to May, 1921. 

SECOND DISTRICT RADIO CONVENTION, 
Hotel Pennsylvania, New York Qty, Irarck 1, 2, 
and 3, 1923. 

FIRST UNIVERSAL EXPOSITION OF .IN. 
VENTIONS AND PATENTS, Greed Central Pal- 

ie. New York City, February u to In. baeta 2», 

New Radio Firms 
(The new firms and corporations men- 

tioned in these columns can be reached 
directly or by communicating with the 
attorneys, whose addresses are given when 
ever possible.) 

Eagle Radio Corp., Manhattan $5,000; J. J. 
Reiss, W. C Johnstone, L K. B1nowlson (At- 
torney, J. E. Kinsley, 120 Broadway, N. Y. C.) 

Electric Service Engineering Corp., Manhattan, 
electric supplies, $50,000; L Gottlieb R. B. Davis. 
(Attorney, J. E. Ankus, 35 Park Row, N. Y. C.) 

Newburgh Radio Shop, Newburgh N. Y., $10x000; 
M. M. and J. H. Hinemon, Jr. 'l'. Grey, ((At- 
torney, W. Olsen, 30 East 42d St.. N. Y. C.) 

Nowak Electric Co.. Buffalo general contract- 
ing, $50,000; J. J. Nowak, R. F. Hori P. )Maser. 
(Attorney R. W. Werner Buffalo, N. 

Y ) Nelson 
(Attorney, 

Corp. Manhattan, $50.000; J. H. 
Nelson, W. A. Blue, J. W. Wilford. (Attorney, 
Subway Electric Shop, Richmond Hill, N. Y.) 

Radio Stocks 
(Quotations as of February 7, 1923, fatr- 
ntshed by Frank T. Stanton & Company, 35 
Broad Street, New York City, Specialists 
in Wireless Securities.) 

Stock Bid Asked 
American Marconi Stamped 5c 20e 
Am. Marconi Unstamped... $5 $7 
American Tel. & Tel 122X 1225, 
Canadian Marconi ... 2% 354 
De Forest Radio 7 10 
Dubelier Condenser ... 6 634 
English Marconi corn. 11 15 
English Marconi pfd. 1154 15$4 
Federal Tel. Calif. 554 6 
General Electric 18754 188 
Mackay Company corn...... 105 107 
Manhattan Elec. Supply.... 5454 55 
Marconi Int. Marine ... 8 10 
Radio Corporation corn 354 334 
Radio Corporation pfd 31A 33! 
Spanish Marconi 1 3 
Western Union 112% 113 
Westinghouse E & M 6254 63 

Western Electric in the East 
THE Western Electric Co., whose 

headquarters were formerly in Chi- 
cago, have moved to New York. This 
change was brought about by the build- 
ing of a large plant in Kearney, N. J. All 
department heads, with the exception of 
C. G. Stoll, will hereafter be located in 
New York City. 

The Recent South Sea Storm 
ALL 

EFFORTS TO REACH SAMOA 
BY RADIO, after the seisomographic 

observatories throughout the country re- 
ported a terrific 'quake in the Pacific, in 
the region of the Hawaiian Islands, were in 
vain for several hours. The later reports 
showed that the earthquake had caused tidal 
waves in the vicinity, seriously damaging 
the station, and communication was not pos- 
sible until the damage was repaired. The 
reports from the observatories stated that 
the records showed that the shocks were 
the worst in years, and had been recorded 
all over the western hemisphere. 
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Answers to Readers 
IWOULD like to know how to make a 

good one tube set. Where can I get a 
description for making ones -Clifford Ves- 
sey, 104 East 16th St., University Place, Neb. 

We refer you to RADIO WORLD No. 43, 
dated Ian. 20, in which you will find an 
excellent article, with all plans in full work- 
ing size, and everything minutely described 
for you, by Ortherus Gordon. 

1. What is the best type of receiving ap- 
parotus to enable nie to receive from 1000 to 
1500 milest 

2. Is an inside antenna as efficient as the 
regular outbids antenna, 

3. What is the probable cost of such out- 
tßtse 

4. Where can I get a book, that will ex- 
plain radio to met -Thos. Ross, 43 Brooks 
St., Sanford, Me. 

1. We advise either the popular three unit 
regenerative circuit with one or two steps of 
audio frequency amplification, or a radio 
frequency set, with two steps of radio fre- 
quency, detector, and one or two steps of 
audio frequency. 

2. If you intend using radio frequency, we 
advise the inside loop. Otherwise, use the 
outside antenna. 

3. We cannot discuss the various prices of 

Complete Regenerative 

BULB SET 
$1345;,STPAID 

Outfit Imdudes 1% Volt Bu-Ptg Tad 
V.rioomgaMr with 14 tape -4 stop. -GL 
Plate Variable Condenser -3 Knob. and 
Dials - Rheostat -Socket -Odd -Leek Ca> 
doseDry Cal 54 Volt Plate BMW , - 
7 BWing Posts-,A1.o Drilled Paaai-Eaq 
t. A..sméls. 
With 
Standard 

Extra 
eadset.ep V .70 

Fisher 
Brand« bPhases up'« 

Fisher Varlomoar a Plate Condensers 
El Plate Condemners 
W.D. 12 Transformer 
1% Volt Frech Tube far Dry Ciii, 

Guaranteed to Work 

1s.ss 

ELM 
MR/ 
11.2s 
fe.ss 

14.ís 

MARTIAN BIG FOUR 
The Wonderful High Grade Crystal Set. 
Cam be used with 1, 2, 3, or 4 head sees. 
The whole tamely ketone In. 

No e71I 1D 
Costs nothing 

Batteries a to keep up. 

Any ao. esa IastaD and operate the 
Big Fear. 

GOODS SENT PROMPTLY ON RECEIPT 
OF MONEY ORDER OR CERTIFIED 

CHECK. 

PHILIP'S 
123 Nassau St., Now Yodc City 

competitive apparatus through these col- 
umns. See advertisements. 

4. We refer you to the books sold by 
The Columbia Print advertised in current is- 
sues. 

1. Kindly give me the details of the vlario- 
coupler, used by Mr. F. I. Rumford, in hs.e 
article on the two tube super -regenerative 
receiver. 

2. As the English Government makes all 
owners of radio sets submit their diapetalns 
with details of all the receiving circuits and 
sets, would it be permissible for me to build 
this sett I understand that this circuit it 
an American patent. -C. H. G. Crarsman, 17 
Hou ouinont Ave., Waterloo, Liverpool, 
England. 

1. A suitable coupler for this circuit can 
be made as follows: On a tube 454 inches is 
diameter, and 6 inches long, wind 100 turns 
of No. 22 SSC wire (single covered silk 
wire), taking taps off the first 10 turns, and 
then tapping every 10th turn. Do not shel- 
lac the winding. Wind the rotor full of 
the same size wire. The rotor should be 
3y4 inches in diameter. No taps are taken 
off the rotor. This coupler will tune to 
approximately 1000 meters with an ordinary 
antenna, with a .001 condenser shunting the 
primary. 

2. We do not believe that there is any in- 
fringement on a patent in this case, as you 
are constructing the set for your own use, 
but we advise you to take the matter up 
with an English patent attorney, as the laws 
vary in different countries. 

1. What are the sixes of the Prtur42r7. 
secondary and tickler coils used in the hook- 
ups published on page nine of RAmo Wost[.D 
dated December 30? 

2. Will this circuit bring in :ends any 
louder than the regenerative set using the 
regular 6 -volt tubes! 

3. Can all three windings be made on 
the same tubes -William E. Johntou, 
Wayne, Neb. 

1. The construction and arrangement of 
the coils used in the hookups you mention 
were fully described in RAMO Wotan, No. 
26, dated September 23. 

2. If these circuits are carefully hooked 
up and the directions followed out, remark- 
able results can be obtained with them. 

3. See explanation of bow these coils 
were constructed in issue of September 23. 

1. How can a test be made to determine 
if there it a broken wire in a tronsforinert 

2. 1s the enclosed diagram of one stage 
of audio frequency correct, 1 hove con- 
nected it as in diagram, but cannot get it 
to work. -L. C. Comic, Anthony, Kan. 

1. The simplest and best test as tc 
whether there is a break in the wire (open 
connection) is to test the windings 
separately with a pair of phones and a 
battery. If, when the current is made and 
broken, there is a click in the phones the 
transformer is O. K If there is no re - 

D -X - 
(DISTANCE/ 

The Ambition of Every Fan 
D.X.RADIO COMPANY models« In 
Radio instruments designed ter DZ (Dis- 
tance) Work. To recel-. distant stations 
your inurement must be built with 
equipment. And that mesas the POT 

dito CCqty caltait since l 
parts.tt lowest 

we= 

SPECIAL 
GENUINE FISCHER 1W 

VARIOCOUPLER 

14 TAPS, SEVEN Hf UNITS 
3OL111tRED LEADS READY TO USE 

REGULAR PRICE..eN 
SPECIAL PRICE -SUS 

CbRemittance seki 
meat ss .oe aeeetpesd, [ar. Ys9 tmst paid aase d 

FREE CATALAOUt ON MUM 

D -X -Radio Co. 
IM Liberty least Now Yack OW 

sponse there is a break in the windings. 
Test both the primary winding and 
secondary windings separately in this 
manner, and use a very weak current. A 
single dry cell or flashlight cell is sufficient. 

2. Your diagram is correct. Test the 
transformer as described. See that your 
tube is making good connection with the 
lugs in the socket, and that the positive 
connection of your B battery goes to the 
plate. 

A GILBERT & SULLIVAN '?he 
Pirates of Penzance," will 

cast by WGY; the General Electric Com- 
pany station at Schenectady, N. Y.. Tuesday 
evening, February 20. Practically the same 
group that sang "The Mikado" and "Pina- 
fore' at WGY will be heard in this 
tion, which is put on as a result of many 
hundreds of requests for more light operas. 

BIG MONEY IN 

RADIO RADIO WORLD 

PARTS PRICES SLAUGHTERED 
312.00 K. A011t. La ..m d 

M r Horn, . ..30 53 
3.00 Varie C.volen..... 2.50 
3.73 V.rl. Guilder, . .. 1.73 
7.00 A11 Were O..Oi.r 

Noon ars e.s3 
3.00 Vari.n.lre . 2.73 
1.73 3 Pial. VsAJM 

0.114,.rr 1.23 
1.73 73 1410 Var/aM. Gale.sr 1.01 

14.13 43 M% SWIMS* 

1.511.. l .311 f1$ 
1.30 1111.6114, Virils, 

11444tat I. is 
I.011 7" Mart Reber MI. .43 

60 V. T. *Pik eh .55 
1.50 27 v, V. (bennes S a+ttr1U .77 

aatwr 1. I s 
1.73 22% V. Clew B. 

Tb sled delays dust lima nad total 

AIICL L WITHPS 'ROC. 
U PAl0 

33.05 D.twbr Tabes aor.31... 
e.011 Anodise/ Tubes 3.35 
0.30 Our. I1S Volt 

Tube, IS.0.ear aal aasbar ) 4.55 
W. O. 11 Trim - 
firmer sad for all 

cry rill tubes - 4.11 
Pb..,..16,. peed 041411e.2700 itn. 3.73 aa .ml 

B. B. RADIO CO., sale Mermaid Avenue. BROORLY N. N. T. 
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Ex -President Wilson Has Badge 
EX -PRESIDENT WILSON was the first 

and probably only honorary Chief Radio 
Inspector of the United States. Although 
few fans will recall it, President Wilson 
was presented with the badge of Chief 
Radio Inspector by Secretary of Commerce 
Redfield during the Safety Exposition at the 
National Museum in 1916. At the opening 

of the exposition Secretary Redfield, who 
was waiting to welcome the President to 
his exhibits of radio and other safety air 
paratus, "robbed" the Chief Inspector of his 
badge, so that he might add to the cere- 
monies by decorating the President. Some- 
where among his possessions, it is under- 
stood, Mr. Wilson still cherishes this title. 

Suffer Lemoine, Radio Engineer of the 
Royal Swedish Telegraph Board, is in 
the United States studying the American 
radio systems and to confer with Gov- 
ernment radio officials. 

A Wonderful Opportunity 
The Tamara Division it THE RADIO 

CORPORATION OF AMERICA accept no new or loupe - 
Monad appttcaota In their services u Wireless Op.wum 
other that our Graduates. Inveaunte the advantages d - 
fared through taktna either our ROME ITI DT or REBI- 
DENta course in Radler 

RADIO INwIITOT' OR AURICA 
Formerly Marconi Institute 

stIA Broadway New reek City 

A FLASH LIGHT 
WITHOUT A BATTERY! ! I 

A Clear, Steady. Brilliant White Light 

Lute 
ledaSalt.b 

Un ltlw 
Cent 

Prepaid 84.00 
D.srlptly. Cheeky 

se Restrest 
Karl W. Knight, Dept. R 

19 Neeaver St. 
Belpe. Mau. 

A 
Dyaams 
Into 

Palm el 
Your Heul 

Super V.T. Socket 
White Porcelain 111111 

Brawn Preselale 35e 
Cussen Bakelite 10. 

50% discount in 
100 iota 

L =. It Mottle Mfg. Os 
132 Pitman Street 
Prsvidea s. R. I. 

SIMPLER SPECIALS 
Airlift Sr. R.eslvr 600.00 
Awhile 2 -Step Amp11I.r 81.20 
Baldwin Type "C" Please 10.10 
Crewel Fixed Debaters 1.00 
Metre 2800 -Ohs Meals 5.09 D.Nllr Drees Aerials I.I P 
Telugu Battery Charger 15.01 
Dletairapi l -Ohs Please 

Resolver 
0.10 

Kennte 521 2-bt Aiepller Ìf.55 
Burgaas 22% V. 'B" Batteries 2.55 
Grebe CR -5 er CR -9 Reecho, 44.14 
Grebe KORK 2 -Step AsplIGr 15.59 
Cnh. CR -9 R.eitvr and 2 -Step 112.51 
West Viet. Horn and 3 -Step 122.50 

CASH WITH ORDER 
SIMPLEX RADIO SUPPLY CO. 

1400 LAFAYETTE AVE. ST. IADIS. MO. 

AIR -MUSE Receiver. 
Range 50 to 500 Miles ;' 

The famous AIR -MUSE receiver consists 
of Oak cabinet, Bakelite panel, selective 
and primary tuning. So simple a child can 
install and operate it. Broadcastingsta- 
tions programs heard perfectly. Th re- 
ceiver is absolutely guaranteed sr money 
refunded. Sent poet paid anywhere in the 
U. S. A. on receipt of Express sr Poet 
Office Money order. 
í000 Ohm double headset 00.11 
Set complete as illustrated 12.11 
All other radio accessories at manufac- 
turer' price.. 

Detroit Radio Company 
ONF ` 34th STREET 

NEW yr Dope W 

Broadcast Bill's Radiolays 
By William E. Douglass 

MY wife has got a habit, Tuesday nights, 
of "lissnin' in" when they send out 

their talk on styles. Of course I can't 
blame Min but last week when the parson 
came to make his monthly call she had him 
listen to the talk. It pleased him??? Not 
at all. The chap who did the s' 
seemed to me to be right clever but Parson 
Brown wax horrified. You'd never guess 
why, never. The talk begun by tellin' how 
the girls should wear their hair an' then 
he told the ladies too what they had ought 
to wear. Now while I'd like to tell you 
more I haven't got the heart so I'll Just 
quote some extracts so you'll get, at least, 
the part that Parson Brown objected to. 
Perhaps he's justified but as fer me an' 
puny gals I'm always on their side. "The 
skirts this spring are longer without going 
to excesses ;" `Behind Dame Fashion's last 
decree regardin' length of dresses the ones 
with skinny props, of course, are glad 
enough to hide but for the rest, oh well - 
you know -let conscience be your guide" I 
tried to calm the parson, but as soon as 
I'd begin he'd interrupt me sayin' "It's an in- 
strument of Sin." "What's that?" I sez real 
peevish like, "You let me have my say. If 
you had one of these here sets you wouldn't 
talk that way. Last week I heard four ser- 
mons each one from a different place. I 
tell you Radio's a boon fer all the human 
race." We both got so excited Min thought 
there would be a fight, but I convinced the 
Parson, after while, that I wuz right. He's 
comin' over Sunday after church to "listen 
in" an' pick up other services as fast as 
they begin. I told the boys about it when 
I met 'em at the store. They thought that 
it wuz funny an' you'd ought to heard 'ein 
roar. Next Tuesday night the boys are 
comin' over só s to hear some more about 
the fashions we expect to have this year. 
An' if they get too noisy 'bout the sights 
they'll be denied, I'll tell 'em that the rule 
still holds "Let conscience be your guide." 

Copyright, 1922, Westinghouse Electric er 
Manufacturing Company. 

Rado Club Formed at Colby 
Academy 

Colby Academy Radio Club recently or- 
ganized at New London, N. H., is an- 
nounced by the school. Officers have been 
elected from the student body as follow.: 
V. C. Buhler, president; Roy Knight, chief 
operator; Albert Laidbought, vice-president; 
Quinlon Dodge, secretary -treasurer. Meet- 
ings are held in Colgate Hall Saturday 
nights at 6:30. 

A Record 
According to letters just received by mail 

from three different communities in the Ha- 
waiian Islands, the radio -phone station 
WHAZ at the Rensselaer Polytechnic Insti- 
tute in Troy, the largest station in any edu- 
cational institution, has established a new 
torld's record for long distance broadcast- 
ing of concert programs, clear reception of 
both music and speech having been estab- 
lished at a distance of approximately 5,500 
miles. -N. Y. Mail. 

Marion Davies Thru the 
Air 

Marion Davies, the motion picture 
star, gave a talk over the radio a few 
nights ago on "How to Make Up for the 
Movies." The star of Cosmopolitan Pro- 
ductions told how to apply powder or 
grease paint to achieve ust the right ef- 

fect for the camera. O he message was 
picked up all over the country. It was 
broadcast from station WEAF, 24 Wal- 
ker Street, New York. 

We'll Say It Is! 
Isn't it cheaper to invest in some kind 

of protective fuse in your filament circuit 
than to find yourself saying, "And that 
was such a wonderful detector, too -they 
don't make 'em like that any more?" 

STANDARD MERCHANDISE 
AT CUT RATE PRICES 

List 
Pries 

Framingham Plain Rheostats 5 .75 5 .15 
Fnmlashu Vernier Rheestats 1.25 1.15 
Kluwer Verlier Rheeetat. 1.59 II 
K hmer Vander with Dial 1.10 1.30 
0 V.H Deteetr Tube 1.00 2.23 
O Vitt Amelia Tube 1.60 2.73 
Freshman Variable Grid Lank 1.60 .71 

CASH OR MONEY ORDERS WITH ORDER. 
RAPCO PAYS ALL PARCELS POST CHARGER 

RADIO PRODUCTS CO. 
117 West 23rd Street. New York City. N. Y. 

RADIO GOODS 
AT BARGAIN PRICES 

ISM Detector Tubs. $3.45 
10.59 Amplifier Tulle il sB 
$1.se 1%-1. Detector or Amplifier 

(fits standard .Debt) WTI 
2214-V. Everready B. Batt No. 71111 =11S 
1214-V. Cyclone B. Batt. $1.00 

An Merchandise Guaranteed, 
Bend for FREE Price List. 

Bergen Radio Supply Co. 
me Bergen Ave. New York Oty 
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Tested 

VARIOMETERS 
W Its 

Sys' Dla ROTORS-flab. Satan. Spsew 
aase Coatait Bushings, 250 to 000 M.bn. Z 

Prompt Attention to Mail Order. 
B. E. JARVIS, Inc. 

113.115 Messaals Street Newark, N. 1. 

WE ARE MANUFACTURERS OF FINE 
RADIO FURNITURE-CABINETS TABLES 
AND ROLL TOP DESKS. 
imad-rubbod, makmgemy sad oak 
Sleigh. Postage wed Express paid by as. 
It you tesand for prion and 

THE SOUTHERN TOY COMPANY 
Radis Division Hickory, N. C. 

j SUPER - 
CRYSTAL L. RCRYSTAL 

"Tim Vacuum Tube's Only Rivel" 
Will Make Year Crys41 Set Seaad Like Souse's 

s. 
Rased -50. Each. 

RA and R. F. Crystals-$1.00. 
JAYNXON LABORATORY 
57 DEY STREET. NEW YORK CITY 

HEADQUARTERS,, 

..ai., 'tore ts C.orpóratlon 
we W. M at. egriCaarre 100114086 

ELKAY RADIO 
From Factory to You 
3000 ohms adjustable had 
band, S foot cord, every 
phone guaranteed to give 
entire satisfaction, sr money 
refunded. Equal to any 
lESO phone on the market. 
Pria HBO_ postpaid, C. O. D. 

er Mealy Order. 

The Ella; Cs., 207 Market St., Newark, N. I 

PHONE 

PAT-- 
To the Man with an Idea 
I offer a comprehensive, experi- 
enced, efficient service for hie 
prompt, legal protection, and ths 
development of his proposition. 

Send sketch or model and descrip- 
tion, for advice as to cost, search 
through prior United Statee patents, 
etc. Preliminary advice gladly 
furnished without charge. 

My experience and familiarity with 
various arts frequently enable me 
to accurately advise clients as to 
probable patentability before they 
go to any expense. 

Booklet of valuable Information, and term 
for properly dtseleatna 70ov Idea. tree en 
request. Writ. Belay. 

RICHARD B.OWVEN,Petent Lawyer 
32 Oase Building, Walblestes, D. C. 

2278-P W»a.rtb Bldg., New York City 

Radio World, 52 issues, $9.00. 

Subscribe & rect or through your 
news dealer. $4.00 a year, $3.00 six 
months, $1.50 three months. Ratio 
World, 1493 Broadway, N. Y. C. 

Government Broadcasts 
Educational Data Twice 

a Week 
To reach the general public, as well as 

school workers, with educational informa- 
tion and to spread it promptly, cheaply and 
widely, the United States Bureau of Educa- 
tion sends out messages twice a week from 
NAA, the naval aircraft station at Radio, 
near Arlington, Va., on a wave length of 
700 meters, says the New York Times. The 
messages are sent on Monday and Thursday 
evenings from 6:45 to 7 o'clock. 

The first of the radio talks was given 
on Dec. 7, the subject being the economic 
loss due to illiteracy. Later messages dis- 
cussed the money value of education, visual 
aids to education, the necessity of education 
in a democracy, the work of the Bureau of 
Education in Alaska and the shortage of 
school buildings. 

"The Bureau of Education has started this 
service because it is the duty of the bureau 
to reach not only technical experts but also 
the general public," says the announcement o the innovation, "and it is the opinion of 
Dr. John J. Tigert, United States Commis- 
sioner of Education, that the public can be 
reached more quickly and directly by radio 
than in any other way. 

"Radio has the advantage of intimate con- 
tact between speaker and audience, and since 
the bureau's messages will be sent on a 
regular schedule, they will have the con- 
tinuity necessary for informing the public 
on educational matters. Since public edu- 
cation cannot progress any faster than the 
state of public opinion about education, 
the Commissioner believes that the in- 
auguration of the radio is an important 
step in advance. Newspapers in California 
and Washington have requested permission 
to broadcast the bureau's messages to the 
Pacific Coast States, since the Anacostia 
radio reaches only to the Mississippi River. 

"Such subjects as the combating of illiter- 
acy, the consolidation of rural schools, health 
work in the schools and Americanization 
will probably be taken up in future mes- 
sage. Those hearing the talks are urged to 
write to the Commissioner of Education and 
to comment on the material presented and 
upon its form. Tell him whether you de- 
rived any benefit." 

Reaching 8,000,000 People 
CARRYING on educational propaganda 

among people who are working all day 
long and cannot attend university classes, 
is one of the great uses of radio, according 
to Prof. Michael I. Pupin in New York 
"Evening Post." Think of the potential 
audience within listening distance of Colum- 
bia University by radio. There are 8,000,- 
000 people within a radius of fifty miles: 
You can reach them by radio with the 
simplest and most direct medium of com- 
munication, the spoken, the living word! 

Think of what it would have meant to 
St. Paul if he had had such a medium of 
communication. Then, while he traveled 
from Jerusalem to Cyprus, Caesarea, 
Corinth, Ephesus, Philippi, Thessalonica, 
Athens, and Rome, he could have sent the 
words of his mouth to all the churches every 
day. Those marvelous epistles would have 
been given a most powerful reinforcement. 

We need St. Pawls in our universities to- 
day-men who will rise up and preach the 
doctrine of truth and democracy. People 
who work all day, people who will not 
leave their homes to attend a lecture course, 
people who tire of reading the dry printed 
word, will listen if all they have to do is 
to use a radio. There are millions of peo- 
ple who are thirsty for knowledge whom 
we could not reach by the old methods. 

The singing of carols in the U. S. was 
distinctly heard by an Aberystwyth wireless 
amateur. Nevertheless, nothing daunted, he 
proposes to continue with his hobby.-Lon- 

Pictures and intimate 
gossip of some of the 
entertainers you hear 
via radio. 

ARE YOU 

INTERESTED 
in 

FOOTLIGHT 

NEWS AND 

GOSSIP? 

If you want to keep 
posted on everything 
connected w it h t h e 
American stage read 

NEW YORK 
STAR 
$4.00 a year 

(52 issues) 

$2.00 Six months 

$ 1.50 Three months 

10 cents a copy 

Trial Sub. Offer 
NEW YORK STAR 

14513 Broadway, N. Y. C. 

Send New York Star to my address 
trial sub. for three months (thirteen 
issues) for the accompanying N.M. 

Name 

Street No. 

City and State 
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IF YOU ARE INTERESTED IN RADIO YOU NEED THESE BOOKS 

BEST RADIO BOOKS 
Telling How to Operate a Radio Set-How to Build a Set-Principles o 

Vacuum Tubes and Other Radio Problems 

Radio Hook -Ups 
By M B SLEEPER 

A book that gives you not only clear dia- 
grams for all kinds of telephone and tele- 
graph receiving and transmitting sets, but 
simple descriptions of each circuit shown 
and spaces for notes of results obtained. 

PRICE Tic. 

Construction of New TypeTrans- 
atlantic Receiving Sets 

By M. B. SLEEPER 
There is a peculiar fascination about re- 
ceiving radio messages from the high - 
power stations of England, France, Ger- 
many, Russia and Italy, as well as those 
located in the Pacific Ocean and the Orien- 
tal countries. Several types of simple re- 
ceiving seta for this purpose are described, 
with detectors and amplifiers to accompany 
them. Suggestions are also given for oper- 
ating relays and reproducing the signals on 
a phonograph. Schedules of operating time 
for high-powered stations are given. In 
addition, there is some valuable data on home-made wavemeters for testing and ex- 
perimenting PRICE 75e. 

Wireless Telegraphy and Tele- 
phony Simply Explained 

By ALFRED P. MORCAN 

One of the most complete and comprehen- 
sive treatises on the subject ever published. 
A study of its pages will enable one to 
master all the details of the wireless trans- 
mission of messages. The author explains 
in simple language the theory and practice 
of wireless telegraphy and telephony. 154 
pages, 156 engravings PRICE. $1.51 

Design Data for Radio Transmitters 
and Receivers' 

By M. B. SLEEPER 
The only book that gives tables and data 
for designing, receiving and transmitting 
apparatus so that you need no knowledge 
of mathematics. It's the first book a Be- 
ginner buys after he bas learned the use of 
hie phone receiver PRICE He. 

Construction of Radiophone. and 
Telegraph Receivers for Beginner 

By M. B. SLEEPER 
The man who wants to feel the real thrill 
of accomplishment, and who is not satisfied 
in the merely making use of what others 
have done for him, builds his own radio 
apparatus. Radio men can follow the data 
in "Radio Phone and Telegraph Receivers" 
with full confidence, because each piece of 
apparatus described was first made, tested 
and found efficient before the final design 
was accepted. Special receivers, both crys- 
tal and audion, are shown in detail. Regen- 
erative circuits as well as audio and radio 
frequency amplifier. are described with 
clear photos, diagrams, and working draw- 
ings prepared especially for the novice and 
the man who wants to receive the radio 
telephone broadcast. A special feature it 
the phonograph type radio set and the loud 
speaker. Fully illustrated PRICE 75e. 

The Radio Lxperauenicr's Hand- 
book 

By M. B. SLEEPER 
Throughout the preparation of this book, 
one purpose was kept in mind-Answer the 
Practical Questions of the "Novice," of the 
"Beginner," and the more advanced "Stu- 
dent." This book will help in the selection 
or construction of simple apparatus for the 
transmission and reception of radio tale. 
graph and telephone signal.. In the chap- 
ter. on radio receivers the simplest crystal, 
the simple audion, and the regenerative 
types are described in quite some detail. 
The question of antennae, both for trans- 
mitting and receiving, are taken up. A good 
many helpful suggestions are given which 
will be of considerable aid to the experi- 
menter. 16 chapters. Fully illustrated. 

PRICE $1.15 

The A B C of Vacuum Tubes 
Used in Radio Reception 

By E. H. LEWIS 
Asaoe. L R. E., and Radio Instructor 

Written particularly for the person who 
"knows nothing about radio," but who 
would like to gain an understanding of the 
elementary principles of operation of vac- 
uum tubes and various circuits in which 
they are used for the reception of radio- 
telegraph signals and radio -telephone music 
and speech. Illustrated PRICE $1.i5 

Books on Electricity 
Arithmetic of Eleetrkity. 
By PROF. T. O'CONOR BLONE preeal 
treatise on electrical tabulations d all kinds re- 
duced is a mris of rules. all d the Leplaet forma, 
and involving only ordinary arithses*ie; eseb rule 
Illustrated by ors er more prsattesl problems with 
detailed whitlen of each es. This beet L classed 
among the most useful works published a the 
seisms d electricity, storing en it dim the 
mathmatice d eleetrieity in a manner that will 
attract the attentive ef those who are not laminar 
with algebraical formulas. 100 pages. New Re- 
vised and R ilarred Edltie. Pries. 11.1E 

Commutates dsatrestiae. 
By WITJ.AI[ BZ7EIN JR. The bodneaa end it dynamo er meter d Use direst-eatrrat pprpep Is 
the sommutatar. This twat gos into the desla7- 
leg, building and maintenance d semmgtetere. 
Mows how to locate trouble' end bow to remedy 
them: who fumeswith dynamos needs ed this. edition. Pries. it web 

Dynamos and ElutI. Nettie and Ali Abut Them 

prrstlbsi direetieee for building a tw, 
relies HLP 

Dynems er the Luisea type apable et ösbeag 
about fifty mama lama d the fen -watt ulna I. 
addition. it Otte direetien to banding two meal 
edilluess. 

Theconmotors cluding 
for 

dseribwethe eon- 
feostroor 

running 
a wimple blehnamte battery adapesd 

illustrated with detaildoe* 
main >tsepaps. I11eB7 

Pries, HAM 

D ababed al Fifty Watt 
Amateurs 

D 
w New b llea- 

By ARTHUR J. WEED. pnallml Mateo 
Lowing cceetrublon et a mall =er motor, the entire w, hine «et self 

can be done on small foot lathe. Dimen- 
sioned waking drawings are given far es* plise 
ef machine weft, and each aperstle is Needy 
deeatbed. This machine. when mod es a dynamo. 
has an 'abut d fifty watts; when aced ow a 
motor it will drive a smell drill prase or lathe. It sn be used to drive a sewing mediae se 
any and all ordinary wort. The book is unr- 
ested with man than sixty original engravings 
showing the ectoil eonstrmdan it the 

Prise.iereet 1.09 par 

tt ' Any of Thew Books Seat Prepaid on Receipt of Prise. 
The 11 Books for $10.00, te One or Different Addresses. 

ADDRESS THE COLUMBIA PRINT 
ROOM 326, NO. 1493 BROADWAY, NEW YORK 
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Exaltait 43 Plate Condenser .001 $1.30 
Excellent .0005 Variable Caaba r 1.10 
Varlometers, Baldwin Style. Woad 1.50 
King Aeglttn» Lord Teika* 4.50 
Four-Cas-Lietse Multiples». 2.00 

CASH WITE ORD&B 

Radio Engineering Co. 
2 West 75th Street New York City 

Mr. Dealer: - 
We are jobbers for Framingham Plain and 

Vernier Rheostats; Rimeurs new and old type 
Bheostata; Scranton Button Dials 2-1noh and 
3 -inch, and Imitation 3 -inch Martre» Dials. 

Write for quotations 
IMPORT NOVELTY CO.. INC. 
147 West 23rd Sreet, New York City. N. Y. 

Quality Radio Products 
Olepi d 

L Waskleuttla 
and Loudspeakers 

Coltina Radle Sets 
Ualverse' 3 Plate Vernier, 23 and 43 Plats 

Radie Staran Batter en 
leben s. Dealers: Write er *ln 
Fer the Bissest Prosesltlen la Radio. 

Frederick H. Pruden Incorporated 
Liner Boildln0 

083 Bergen Anas lsraey City, N. 1. 

GALENA CRYSTAL 
mounted in specially prepared metal 
30c. Unmounted 25c. All guaran- 
teed. Manufacturers, Dealers and 
Jobhers write for quantity prices. 

We also manufacture 
Radio Parts to order 

Precision Tool & Mf g. Co. 
102 Lewis Strebt, New York 

n n a a a aa n n u n n a 
SURPRISED? 

Detectors 
!!AISEO 

Amplifiers 
liiaüfíí -1U' 

Beurrens Is Sabra. 
WE REPAIR 

Broken and Ba snd-0et 

VACUUM 

TUBES 
and Quarante, Thal 

Yew dealer Weald know. but 
N e des nef. Nod direst . 
HARVARD RADIO 
LABORATORIES 

Boston e. Masai 
Tubes retira« Parsie Pat O.L.B. 

Let Radio 

Radiate Your Home 
List Our Price 
$8.00 Federal Phones 28.25 
1.50 %loaner Vernier Rheostats .90 
1.75 Bright Star 'B" Bat- 

teries, 22 y volt 1.15 
7.70 43 Plate Vernier Con- 

denser 5.00 
8.60 23 Plate Vernier Con- 

denser 4.50 
5.00 WD -11 Transformer 3.75 
1.00 WD -11 Becket .50 

80.00 Cutting Washington Re- 
generative Tube Set 27.50 

4.75 Variable Condenser 43 
Plate 2.00 

Write for free catalogue. 
Perfection Pays Parcel Pest 

Perfection RadioCorp. 

Broadcast Coast 
Guard Stories 

WHEN the Coast Guard has good stories 
of life saving at sea to tell, they are 

broadcast by radio Tuesday and Thursday 
evenings, from NAA on 710 meters. This 
ultra -modern method of keeping the general 
public informed as to Coast Guard activ- 
ities has proved so popular that it is rumored 
the scrapping of the typewriters and mimeo- 
graphs at the Bureau, used for press items, 
is being considered. Recently a broadcast 
from Uncle Sam's sea protectors reached 
one of his own outlying stations at Manitou 
Island in northern Michigan, as well as sev- 
eral of his cutters on duty at sea. The 
ninth story on Patrol of Regattas and the 
tenth on a shipwreck rescue were trans- 
mitted last week. 

Banneker Radio Club of 
Maryland a New One 

535 Presstman Street, Baltimore, Md. 
January 28, 1923. 

Dear Sirs: 
I am forwarding you the names of our 

present officers. 
Roland Carrington, president ; Clarence 

Fax, vice-president; Tecumseh Wood- 
land, secretary ; Ralph Reckling, treas- 
urer; John Hebron, chairman of execu- 
tive committee. 

Yours truly, 
R. CARRINGTON, 

President. 

Manager Keeps Track of 
Theatre While on Ocean 

WHILEWHILE S. L. Rothafel, manager of the 
big Capitol Theatre, New York City, 

was on the high seas last week, bound for 
England, he was able to keep in touch with 
the program at the Capitol Theatre by 
means of the radio which was installed in 
his stateroom on board the Berengaria. A 
wireless report from the liner reports that 
he is receiving the music which is being 
broadcast direct from the theatre through 
the American Telephone and Telegraph 
station, WEAF. 

Why Not Try It? 
Editor, RADIO WORLD: 

If somebody wants to try something 
that will make him so excited he can't 
sleep nights, let him try the hook-up 
described in RADIO WORLD, page 19 of the 
issue of December 23, and make the fol- 
lowing changes. 

Put in a grid leak of about 1 megohm 
and a condenser of .0005 mf. Then take 
the phone condenser out and throw it 
away. Put in a WD -11 tube and a pair 
of Brandes 2000 ohm phones. Then take 
the old storage battery and give it to 
somebody, because you won't need it any 
more as long as you live. Hook up a 
dry cell in its place and that's all. Then 
sit down and turn the rheostat about half 
way on, twist the variable condenser dial 
around until you hear something that 
sounds like the stock yards, adjust the 
tickler and the rheostat, and oh boy! 
Another bug .added to the list! -A 
READER 

Cannot Make It Too Strong 
THE minister of our church gave us a 

little talk the other evening at the 
meeting of the Ladies' Society, on the way 
in which radio has helped the human race 
in general. After the meeting our pas- 
tor appealed to me, asking me if he had 
made his point strong enough or if I 
thought it was too strong. I thought it 
was just wonderful, as did all the others. 

AMATEURS. SEND FOR DATALOSUE 
"B" Batterie That Last Fer Flew Years 

V / ' M 
RADIO EQUIPMENT MPS. CO. 

Dent. "B1 1863 lenze Ave., New York, N. Y. 

-"B" BATTERIES 
221/2 Volt, Small $0.65 
221/2 Volt, Large 1.85 
221/2 Volt, Medium 1.10 
45 Volt, Medium 2.25 

No More Tubes at Bargain Prices 
Ont of nuira Dials 

Those Hiving Ordered Will Be 
Shipped Next Week 

RADIODISTRIBUTING & 
AUTO SUPPLY CO. 

54 WEST 11th ST. NEW YORK CITY 
Pens Delusbne 1554 

Bes Ade. Nast Wake RADIO WORLD 

REAL 114DI0 BARGAIN 

Murdock Condensers 
23 Plate Var. (list (3.25) $1.65 
43 Plate Var. (list $4.75) 2.55 
W. D. 11 Socket .49 
Variable Grid Leaks .69 
Rheostats -Acme .69 
Murdock Crystal Sets - 

Complete with 3000 Ohm 
Phone Aerial, etc 6.98 

Acme 2 -Step Amplifier (Est 
$35.00) 19.75 

3 -inch Dials .19 

German 
Phones 

$3.25 
French 4000 Ohm 6.75 
Murdock 3000 Ohm 4.25 
Brandes -Superior 6.65 
Dictograph 5.95 

ECLIPSE RADIO C 
414-W-42^';,ST. N.Y.0 

American Radio4tores 
TUBE SET 

1 Rheostat 
I W. D. 11 Socket 
1 W. D. 11 Tube 
1 Grid Leak Condenser 
1 "B" Battery, 22% volts 
1 "A" Battery, dry cell 
1 Varlocoupler 
1 '73" Plate Condenser 
Wire for Hook Up Free 
1 Panel, 7%x50% 
Hook -Up Only Given with Set 
Complete 15. so 
Crystal Set Complete, tested, List 

$1BN0 Special "7.50 
Federal Set with Phones, tested, 

List $2s.50, Special 10.00 
LOUD SPEAKERS 

Western Electric, Complete 
Magnavox 
Path. 
Jolley Phone 
Woodehorn 

VARIOMETERS 
Baldwin MM 
Emco Moulded 0.0M 
Queens 3.50 

Emco ide 
VARIOCOUPLERS 

Baldwin W 
33.75 
3.75 sr 3.00 R. M.C. 100011 LM 

AU Way. (Capital) 7.11 
Multl-Wave (Cardera) 7.11 

American Radio Stores 
235 Fulton Street, New York City 
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DO YOU WANT TO BUY, SELL OR EXCHANGE RADIO OR OTHER GOODS? TRY THIS 
DEPARTMENT AT fa 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 QUIC[.ACTIOH CLASSIFIED AD. DEPT. is 5c. per word (minimum of 10 words, 
including address), 10% discount for 4 eo sesoutive insertions, 1S% for LI consecutive insertions (3month_s). Changes will be made 
in standing classified ada. if copy is received at this office ten days before publication. RADIO WORLD CO, 1493 Broadway, 
N. Y. C. (Phone, Bryant 4796). 

BATTERIES-Edison Storage "B" Battery 
Elements, 5c per pair; 18 will make one 22.5 
volt Battery. GILMAN'S BATTERY SHOP, 
Chelsea Sq., Chelsea, Mass. 

ADVERTISING SOLICITORS to represent 
RADIO WORLD. The beat quick action radio 
advertising medium. State territory you can 
cover. Tell us about your past experience. 
Write Fred S. Clark, Manager, RADIO WORLD, 
1493 Broadway, New York. 

VACUUM TUBE RESULTS WITH A CRY- 
STAL SET! Cover distance with a "PT" ULTRA- 
SENSITIVE CONTACT in your crystal detect- 
or. Beats gold and other ordinary catwhiskers. 
DOES NOT JAR OUT. Myrle Wood Rhineland- 
er, Wisconsin, writes: 'That TT' Ultra -Sensi- 
tive Crystal Detector Contact I purchased is 
sure a wonder. Using the 'FT' contact and 
galena, I have heard over 43 different broadcast- 
ing stations, up to 1,000 miles distant" The 
"PT" has received code 3,300 miles. Price, only 
twenty-five cents. "PT' CRYSTAL CONTACT 
COMPANY, Box 1641, Boston. 

VARIOMETERS, $1.50 each. These are regular 
4y5 -inch square variometera. Couplers, $1.00 each. 
Both usually sell at three times the price. THE 
RADIO SHOP, 261 East Broadway, Milford, Conn. 

PHONES, TRANSFORMERS REWOUND. L 
Wert., 409 Saint Julian St., Pekin, AL 

EXCHANGE LETTERS with friends everywhere. 
Pleasant pastime. Information for stamp. Smith, 
Box 3125, M. Portland, Ore. 

AMATEURS-LOOK! Send in 15 cents to 
RADIO WORLD for issue of January 20 con- 
taining panel layout, hookup and full explanatory 
data on the construction of a D -X receiver, 
which simply laya the long distance on your 
tabla Or start your sub. with that issue. 
RADIO WORLD, 1493 Broadway. New York City. 

MODEL MAKING-By Raymond Francis Yates. 
A new book for the mechanic and model maker. 
This is the first book of its kind to be published 
in this country, and all those interested in model 
engineering should have copy. The drat eight 
chapters are devoted to suck subjects as Silver 
Soldering Heat Treatment of Steel Lathe Work. 
Pattern Making, Grinding, etc The remaining 
twenty-four chapters describe the construction 
of various models such as rapid fire naval guns. 

Wedspeed 

boats. model steam engines, turbines, eta 
301 illustrations. Price, $3.00. The 

î.olumbu Print, 1493 Broadway, New York at,. 
STANDARD ELECTRICAL DICTIONARY- 

By Prof. T. O'Conor Sloane. Just issued an en- 
tirely new edition brought up to date and greatly 
enlarged-as a reference book this work is beyond 
comparison, as it contains over 700 pages, nearly 
500 illustration., and definitions of about 6,000 
distinct words, terme and phrases. The defini- 
tions are terse and concise and include every 
taras used in electrical science. 767 pages, 477 
illustrations. (See page 18 for fuller description.) 
Price, $5.00. The Columbia Print, 1493 Broadway, 
New York City. 

PATENTS-Inventors should write for Free 
Guide Books and Record of Invention Blank be- 
fore disclosing invention. Send model or sketch 
of your invention for our Free opinion of its 
pateatable nature. Radio, Electrical, Chemical, 
Mechanical and Trade -Mark experts. VICTOR 
J. EVANS & CO., 924 Ninth, Washington, D. C. 

OLD MONEY WANTED-$3.00 to $505.00 EACH 
paid for hundred, of Old and Odd Coins. Lisp 
all old mon Scud 10 cents for New Illustrated 
Coin Value Oaf. You may have valuable 
coinsGet We pay CASH. Clarke Coin 
Company, Ave. 83, La Rqy, N. Y. 

HAVE YOU SEEN IT7 My unusual fully i1= 
Iustrated radio catalog is complete. Only a dims. 
N. E. Risley, Spring Grove, Minnesota. 

RADIO TUNING RODS 
(Patent Applied For) 

Eliminates body capacity when tuning in. 
With Tuning Rod In your hand you can stop 
unnecessary noise* and shrieking. Everyradio 
fan should have Radio Tuning Rod. d IS 
cents stamps or money order. Radiophona Co., 
505 Fifth Avenue, New York City. 

EXCHANGE JOLLY INTERESTING LET- 
TERS through our dub. Stamp appreciated. 
Betty Lee, Inc., 4254 Broadway, New York Qty. 

CASH FOE OLD GOLD Platinum, Silver 
Diamonds Liberty Bonds War, Thrift, Unnood 
Postage Stamps, False Teeth, Magneto Points, 
Jobs, Any Valuables. Mail is today. Cash -emit. 
return ,fail. Goods returned in ten days If you're 
not satisfied. OHIO SMELTING CO., 337 Hip- 
podrome Bldg., Cleveland, Ohio. 

ATTENTION Amateurs!! Have you seen the 
RADIO WORLD'S page of book -ups in the Oct 
21 issue? 15e a copy or start your subscription 
with that Number. Many people are writing in 
for the hook-ups listed here. 
RADIO WORLD, 103 Broadway, New York City 

MILLION POINT TESTED CRYSTALS- 
Mounted in Woods Metal. These Adbria Crystals 
are tested and are guaranteed or money refunded. 
With so many sensitive points, it is impossible 
to miss contact. Stop wasting time and send us 
30e for one Adbrin Crystal or send $1.50 for six, 
mailed prepaid. Also write us for information 
an we have other styles, including our new type 
combination twin Galena and Rariecite. Diolite 
Radio Panel Boards, insulated, rubber base, cut, 
bored and drilled with ordinary tools without 
spoilage. Sises can be furnished cut to your re- 
quirements up to 21c21x3/16. Write to us fer 
ppri_ces or ask your dealer. DIOLITE Di- 
SiJLATOR CORPORATION, 267 New York Ave- 
nue, Brooklyn, New York. 

A COURSE IN MECHANICAL DRAWING- 
By Louis Rouillion. The author has written a 
most practical book on the subject of Mechanical 
Drafting. It fully explain, the art of Drawing, 
Lettering and Dimensioning. It is, by far, the 
most practical book ever published on this sub- 
ject, for use in day and evening schools, and 
more especially adapted for the teacher and for 
self instruction. Fifteenth edition, revised and 
enlarged. Puny illustrated Oblong. COLUMBIA 
PRINT, 1493 Broadway, N. Y. C. Pria, $I.M. 

RAND-McNALLY RADIO MAP OF UNITED 
STATES-Is 28 x 30 inches in size. The locations 
of broadcasting stations are shown by distinc- 
tive symbols. The call letters of each station 
are given, also the wave lengths of each. The 
Radio Districts with numbers are shown in red 
and the Radio Relay Divisions are in blue. Time 
zones are included. Alphabetical lista of stations 
and alphabetical lists of call letters are in the 
margins. Convenient pocket form with cover. 
Price, 35c. The Columbia Print, 1493 Broadway, 
New York City. 

BROADCASTING MAP 
of the United States appeared in RADIO WORLD 
No. 8. Sent on receipt of 15e, coin or stamps; or 
,tut your subscription from that number ($6.00 
for 52 issues). 
RADIO WORLD, 1483 Broadway, New Yuri 

BEND CS TUE NAME 

OF YOUR RADIO CLUB 
Aloe the names of your president and other officers. We want to add these to a list of 
radio clubs and officer, we are preparing for publication In an early Issue. RADIO 
WORLD. 14511 Broadway, New York. 

STUCK f-Let me selva your Radio rosa! POCKET RADIO SET 
problems Service eiarge, 25c gtseat O Talk of New York Radio Show. Super -fine 
crick Barber, tif Jasper St.. Syractta.. N. Y. crystal. Patented tuning coil. Just the thing 

for hikes, bicycle trips, eta Send $1.00, cash or 
M. O. J. DEMLER, Ill Sherman Ave, N. Y. C 

MAKE MONEY silvering mirrors, all kinds 
plating, knives, spoons, auto headlights. Outfits 
furnished. Free booklet. International Labora- 
tories, Dept. 310, 311 Fifth Ave., New York. 

ASTONISHING RESULTS, ROKAY SINGLE 
CONTROL HOOK-UP. Don't buy, build or 
change your receiver until ou get particulars 
ROKAY ELECTRIC COMPANY INGO 
OHIO. 

MAKE MONEY AT HOME MAKING TOYS 
and novelties. Send Sc. for samples and particu- 
lars. New Specialty Co., 417 E. 71st St., New York. 

RADIO BUILDERS AND BUYERS! Send S3 
for (1) Any hook-up or diagram to meet your 
special needs. (2) Any special or general in- 
formation in answer to your questions. R. F. 
CHASE, 29 Bradlee St., Dorchester, Mass. 

NEWS AND GOSSIP OF THE STAGE-Send 
lOc. for specimen copy of NEW YORK STA=, 
the great illustrated theatrical weekly. $4.01 
year, 00 six months, $1.00 three months. New 
York Star Cs., 1493 Broadway, N. Y. 

SUPER-SIMPLCITY CIRCUIT 
Hear Europe, Asia, Africa and Australia's long 
wave stations and LOCAL broadcasting, on ONE 
TUBE, one control. NO rheostats, storag, bat- 
tery, vriocouplere, varlometera, three -coil 
mounting, variable inductance, tape, switches, 
dead end looses or radio frequency. Cuts, hookup 
everything. Nothing to guess about. Price $L00. 
RADIO EXPERIMENTAL LABORATORY, Bos 
194A, Berkeley, California. 

TWENTIETH CENTURY BOOK OF RECIPES. 
FORMULAS AND PROCESSES-Edited by Gard- 
ner D. HIscox. This book of 800 pages is the moat 
complete book of recipes ever published, giving 
thousands of recipes for the manufacture of valu- 
able articles for every -day use. Hints, helps, 
practical ideas and secret processes are revealed 
within its pages. It covers every branch of the 
useful arta and tells thousands of ways of making 
money and is just the book everyone should have 
at his command. The pages are filled with mat 
tern of intense interest and immeasurable prac- 
tical value to the photographer, the perfumer. 
the painter, the manufacturer of glues pastes, 
cements and mucilages the physician, the drug- 
gist, the electrician, the dentist, the engineer. 
the foundryman, the machinist, the potter, the 
tanner, the confectioner, the chiropodist, the man 
ufacturer of chemical novelties and toilet prep- 
arations, the dyer, the eleetroplater, the enameler. 
the engraver the glass worker the gold -beater. 
the watchmaker, the jeweler, the ink manufac- 
turer, the optician, the farmer, the dairyman, the 
paper maker, the metal worker, the soap maker 
and the technologist in general. A book to which 
you may turn with confidence that you will find 
what you are looking for. A mine of information 
up-to-date in every respect. Contains an im 
mouse number of formulas that everyone ought 
to have that are not found in any other work_ 
New edition. 807 octavo pages. Cloth binding 
Price, $4.00. The Columbia Print, 1493 Broadway. 
New York City. 

Redo World, 5t issues, ;6.00. 

Subscribe direct or through your 
news dealer. $0.00 a year, $3.00 six 
months, $1.50 three months. Radio 
World, 1493 Broadway, N. Y. C. 
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PATENTS 
exzwbeg d odeed. in the 
17. 8. end abroad. Call or vit. FREE ADVICE. 
Phone, Vanderbilt T 818. 

RADIO MAILING LISTS 
12.400 Radio Dealers, osarle, U. S. by State& 

1.0111 Radii Mfrs. merles U.O. by Brats., sr list. 0 
M. 

1110 
1.757 RadM MIm1 e Jobbers, ewertM U. S. by 

240 ladle Illation. per list 044.00 
207 Mfrs. at. erat aid amiable w01Ns 

ladle 
25.064 Radio AestaerPer 

IIrs 
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(Patent Pending) 

A S}atietle CRYSTAL DETECTOR 
eelaaave seer its marina surface 

Eliminated all detester troubla Extraordinary 
clearness and volume. Endorsed by radio experts 
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It's the contact 
that counts 
The spial phosphor 
broom clips of the $.1J4 
W. D. 1l socket malatain 
perfect contest 
of any variali.m tube 
prongs and bases. 
Moulded from genuine 
Condensite, them sockets 
are made for taw with the 
famous W. D. Il 
operated by a single 
battery. 

The Na-ald De Lame V. 
T. Socket la of highest 
quality throughout Its 
laminated phosphor 
bronze strips press hrmly 
with a side wipe action 
JAI the contact pens, keep- 
ing surface clean and In- 
suring perfect contact 
Theca socket. retail 

at 75c each 
Send stamp for dial. 
small -space socket coo - 
denser and R. F. Trans- 
former circulars. 
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If Your Regenerative Receiver 
Won't Oscillate 

Under the heading "Not in the Text 
Books," a writer in the New York "Mail" 
gives the following "tips": 

"If your regenerative receiver doesn't 
oscillate there are several possibilities to 
investigate. The grid leak should be varied 
either by the insertion of tubular leaks 
of various resistances or by the addition 
or erasure of pencil lines between the 
grid condenser terminals. The phones or 
the first amplifying transformer primary 
should he shunted by a fixed condenser of 
about .001 mfds. capacity. Tickler leads 
should be reversed. Also the "A" battery 
leads should be changed around, al de- 
tector tubes sometimes are improved in 
thiir operation in this way. 

"A leaky socket is a very common 
cause of this trouble, too. A socket hav- 
ing a few thousand ohms resistance be- 
tween terminals will prevent a circuit 
from oscillating. High resistance joints in 
the circuits through which sufficient cur- 
rent might pass to give fairly good signals 
will sometimes prevent regeneration. 
Hence all pressure contacts should be 
thoroughly cleaned with sandpaper and 
all other joints soldered." 

President Tries It Out 
President Harding is said to have tried 

out his radio set for the first time during 
his recent illness, without satisfactory 
results. He succeeded in getting a local 
station and one in Newark at the same 
time. hut, being unah'e to disentangle 
what sounded 'Ike a conference report, he 
gave UP. 
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TRADE "VAC-iJII1L1 L1JA7$$MARK 
bring in DX 

The invention of this 
non-magastio shield 
cuts out *ketre~sta- 
le effects between 
vacuum tubes, over - 
c o m e s inttrnfage coupling, which 
causes distortion and 
unnecessary noise s 
which make it diffi 
cult to tune in dis- 
tant stations - also 
guards tubes against 
breakage. Your tubes 
should have them. 

Attached in a minute 

If your dealer oanrtot 
supply You we will 
ship immediately by 
mail postpaid on re- 
ceipt of $1.00. 

ORANGE RESEARCH LAB. 
41 North lath Street Fast Orange, N. J. 

Difficult for Ordinary Set to Tune in NAA 
THE opening of the powerful Arlington 

station as a broadcasting station should 
be of considerably more than passing inter- 
est to the millions of radio fans, says the 
New York Globe. No broadcasting organ- 
ization has the facilities or the staff to com- 
pete with the government in the operation 
of a first class station. Whether the re- 
sults will be on a par with the possibilities 
will soon be known. 

But the opening of this station is at the 
same time a disappointment to many thou- 
sands whose sets will be incapable of reach- 
ing up to the wave length of 710 meters on 
which Arlington transmits. Many sets 
whose makers or sellers optimistically cred- 
ited them with an upper wave length limit 
of 800 meters will just about tune in NAA, 
but the short wave sets using variometer 
tuning in the plate circuit are quite certain 
to be far below the range. 

To load up a three circuit regenerative set 
is a task requiring patience and above all 

WALCON 
Radio Frequency Transformers 

Brings la distant stations on a loop-perfect reproduetien. B. 
distortion. 

THE BEST YOU CAN BUY 
WALCON Transformers are tested and guaranteed. FarOenkariy 
adapted for use with W.D.11 tubes. 
Four new hook-ups, including a new rafle: circuit furnished 
without charge with each transformer. 

Price, $4.00. We pay postage. 
Dealers and jobber.: Write for our attractive sales 

proposition, backed by national advertising. 
Manufactured by 

THE RADIO CENTRE, 2 W. Broadway, N.Y., N.Y. 

DELICATE S O LD E RING 
Both the manufacturers' and amateur,' problem on an Ana work M readily 
solved by the instrument eaastructed for this particular purpose. 

THE POST SOLDERING IRON 
Platinum Heating Unit-Interchangeable Tips-Universal Current 

(Large and Small) 

ONE-HALF ACTUAL SIZE 

$6.00 
From lour Dealer or Write 

Awarded Certificate of Eaosllancy. N. Y. Evening Mail Radia Institute 
POSI ELECTRIC COMPANY, (Div. 509) 30 E 42nd St., New York 
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WORLD If e. 14. dated Dee. 2. Na 4-91asle Rik-Oneed Wire. RADIO WORLD, Na 1t. DatedDee. Is. 
Na F. -Datable Bilk -Cowered Win. RADIO WORLD NAIt. dated Dee. 18. Rot te sal adrbso psetpaie st 
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Pee amateur builder eh m euld have these tables maw at band. The mob et la avbess 

in ADIO WORLD. 1493 BROADWAY. NEW YORK. N. Y. 

FILL OUT AND MAIL NOW 
SUBSCRIPTION BLANK 

RADIO WORLD 
RADIO WORLD 1493 Broadway, New York City. 

Please send me RADIO WORLD for months, for lstbic* 
please find enclosed $ 
SUBSCRIPTION RATES: 
Binds Copy .$ Al 
Three Months 1.30 
Six Months 3.00 
One Year (52 I.eues) 6.00 
Add $1.00 for Foreign 
Testae, ,an Foot - 

else a spirit of research. The primary of 
the average set is well able to reach 710 
meters, but the secondary and tickler kir. 
cuits must be loaded with additional induc- 
tances. Compact coils of the honeycomb oe 
duolaterals type are probably best suited foe 
this purpose. 

For the average fan to load a cirant 
means a makeshift set. If the owner of an 
outfit wishes to tune effectually to 710meten 
a triple coil mounting using compact coils 
is the best arrangement. The usual vario. 
coupler and variometers are then discon- 
nected and the three coils employed as pri- 
mary, tickler, and secondary, respectively. 

Limitless Possibilities 
IT APPEARS not to have been under. 

stood by all who have written about this 
new achievement of General Squier's, that 
the wire cable is used only to direct the 
"broadcast" message, as a telephone win 
directs ordinary line -radio conversation, sap 
Dr. Henry Smith Williams in his new bock, 
"Practical Radio." The electric -light wire 
is not functioning as an aerial. It does nos 
catch up signals from the ether, but only 
conveys messages-lectures, music, oe 
what not-sent directly from a transmitter 
in the power -house, the transmitting appa- 
ratus being connected to a socket, just a 
is the receiving apparatus at the other end 
of the line. 

It would appear that such use of an 
electric -light system offers at least one solu- 
tion of the broadcasting problem. To Ili 
Iustrate : In most village communities, the 
electric light goes everywhere. Concerts and 
other entertainments could, of course, be 
heard by line radio wherever the electric - 
light system is installed. Half a dozes 
different programs could be sent at the 
same time along the wire, by using different 
frequencies. It would thus be possible foe 
each household to select the particular en- 
tertainment that it wished to hear. 

It would be possible, apparently, to have 
different entertainments in various rooms of 
the same house. Father could listen to the 
sporting news in ,his study; mother to a 
concert in the sitting -room; and the children 
to some juvenile entertainment in the play- 
room. Meantime, people whose houses are 
not supplied with electric lights might 
gather in various public halls, say school- 
rooms and churches, to listen to entertain- 
ments of various types. The possibilities of 
the method seem limitless. 

The College on the Hearth 
"The National Radio Chamber of Coen. 

merce is developing a scheme to establish 
radio extension courses in American col- 
leges and universities."-News note. 

I've taken half a year of Greek, 
And studied that exacting 

Profession, 'til I've learned to speak 
Quite casually of acting. 

And, all the time, I've never had 
To go to school for knowledge; 

By radio I am a grad- 
Uate of Broadcast College. 

BEAU BROADWAY- 
in New York "Telegraph" 

A Matter of Cost 
The reason that the super -heterodyne, 

sometimes called "The Rolls-Royce of 
Radio," is not more popular is the same 
as for its big brother-"The upkeep is 
too high." 

Broadcasting map, 1Sc. That is, r 
complete h-nadcasting map appeared in 
RAnrn \\'nuLn. No. 8. dated May öI 
Mailed on receipt of 15c. Radio World 
Company, 1493 Broadway, N. Y. C. aga 
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Orange Label Tea 
Special Tins 

Hasa 
body to it 
that 
men liL_e 

For smacking flavor, delicacy of aroma and a cheerful 
invigorating influence, drink the best tea - Ridgways Tea. 

Also sold in ! lb., '/ lb. and '/ lb. TINS 

A Gumtrees Sample will b. ..a! on request. Ad/from Ridsway., lac, 
D.parta.at [, M Warren St., Now York 

idgrcearys 
GOLD MEDAL San Francisco 191S GRAND PRIZE S.:n Pî.'c« 191b 
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R. U. INTERESTED IN 

RADIO ? 
Radio is one year old now! What are its possibilities in another year? 
Over 1,500,000 Radio Receiving Sets are in daily use. Estimated daily 
radio audience is 10,000,000. What will the radio audience be, 5, 10, 20 
years from to -day? 

FREEADVERTISING 
PRIZE CONTEST FREE 

FOR RADIO FANS 
FIRST PRIZE 

$250.00 Radio Set Free 
Six Tube Radio -Audio Frequency Set 

SECOND PRIZE 
$150.00 Radio Set Free 
Four Tube Set, Detector and 3 stages Amplification 

THIRD PRIZE 
$100.00 Radio Set Free 
Three Tube Set, Detector and 2 stages Amplification 

To advertise our business we will give the above prizes to the three per- 
sons sending us a list of five or more names of Radio fans and who com- 
pose the best slogan or phrase of words we can use for our advertising 
matter. We are interested in sending our catalogue and price lists to 
Radio fans. 
If you are interested in Radio and in its future possibilities don't over- 
look this opportunity to get acquainted with us, secure low prices on 
your purchases and an opportunity to win one of the above prizes free 
of charge. 

In the event of two or more persons submitting the slogan judged the best, second best, or 
third best, each will receive the full amount of the prize tied for. All entries must be 
received by us not later than March 31, 1923. 

We retail at wholesale prices. 
Lowest prices on standard radio goods in the U. S. A. 

National Radio Products Corporation 
509 FIFTH AVENUE NEW YORK 


