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“B” STATIONS TO GET
400-METER WAVES

SPECIAL LENGTH WILL BE
HARD TO ACQUIRE

Only Super Plants Eligible—New Gov-
ernment Ruling Aimed at
Local Interference

(Special to RADIO DIGEST)

WASHINGTON.—The licensing of Class
B Radiotelephone broadeasting stations by
the Department of Commerce under new
regulations will enable those fans who de-
sire to “histen in"” to the best stations on a
gpecial 400 meter wave without interfer-
ence from some of the lesser lights in
Radieo broadcasting.

But what statlons will be selected? As
the new regulations require a minimum of
500 and a maximum of 1,000 watts in the
untenna, no harmonics, special modulation,
a studio and a supervised program, using
“canned” music only in an emergency or
during intermissgion, it is mnot believed
many of the 487 broadeasting stations can
now meet the requirements. This will
ingure only the best and most dependable
entertainment on this special wave length,
the pulk of stations continuing on 360
meteérs., Of course the object is just that
—an effort on the part of the Department
to permit “A-1" or super broadcasting
stations to send without intereference
from the many stations using 360 meters,
50 that those fans who desire can recelve
high-class entertainment,

Will Have One “BY Station per City

Upon applieation through the nine dis-
trict Inspectors the ‘Department will
license *'B" stations as fast as they qual-
ify, but probably not more than one in each
city or section at first. In the event two or
more stations qualify in a single distriet or
neighhorhood where interference would oc-
our, a s=chadule will be arranged dividing
the time betwcen them,

The "B'" stations will have to toe the
mark in station efficiency and keep up to
seratch on programs, the Chief Radio In-
spector states, or they will lose their
apecial wave length and revert to 360
meters with the general broadcasting sta-
tions,

Publie opinion will undoubtedly soon
eome to the aid of the inspectors and the
Department in, case large numbers of
broadeasters desire Class B stations, and
publi¢ opinion will be the last court; bas-
ing its recammendations on the most in-
teresting and instructive programs. Under
the present law any station can gualify,
but -when they get too thick both in the
genaral and Class B field, the Radio fans
who listen in unay have to aid officials in
making selections,

GOVERNMENT ISSUES
“AGRIGRAMS” TO FANS

TH'E GOVERNMENT has started a

news service for Radio statlons
which will be sent from ths
United States department of agriecul-
ture and will be called “Agrigrams.”
Che department of agriculture has
ed (0 give news that will inter-

| est every o fan. Several stations

S

W. 0. Arzinger of Birmingham, Ala., is th
aerial,

The panel front is shown at top and interior of set at bottom. Mr.

e inventor of the set shown above, which employs no

Arzinger uses only a

good ground and a special circuit for connecting the various instruments

USE RADIO TO MAKE
CAMPAIGN SPEECHES

Aids Backers of Change in Ala-
bama's Constitution

BIRMINGHAM, ALA—Which has the
biggest influence, the newspaper or Radio?
Backers of the proposed port amendment
to the Alabama constitution whiech will
permit state aid in erection of terminals
at Mobile asked themselves that ques-
tion, There are five hroadcasting sta-
tions Iin the state and five leading daily
newspapers. However, as the leaders
have only a short time in which to put
over the campaign they have decided to
use both.

A series of Radio talk are now being
made by leading officials of the state in
behalf of the amendment. The latest one
was by H. Key Milner, president of the
state harbor commission, who is estimated
to have addressed about 50,000 persons a
few nights ago through the medium of
station WEY here. The largest newspaper
in the state has enly 65000 eirculation.

Philly’s Show Opens September 27

PHILADELIPHIA,
adelphia Radio show
poned from June until
held in the Industrial Expoesition build-
ing here, September 27 to 30 inclusive,

A general invitation to dealers is being
sent out by the managers of the show,
who plan to make it a mart for buying
fall and winter supplies. BSpecial days

was post-
this fall, will be

which

! vg_g,'l‘_:b%ﬁqgewad for visiting dealers.

PA.—The first Phil- |

BIBLE INSTITUTE WILL
RIG 1 KILOWATT PLANT

Station to Be One of Strongest on
Pacific Coast

LOS ANGELES, - CALIF.—Announce-
ment of plans that have recently been com-
pleted in regard to the building of a power-
ful one kilowatt transmitter have just been
made by the Bible Institute of this city.
The inerease in power will make it one of
the leading stations on the céast.

The announcement came from Dr. T. P.
Horton of the Bible Institute, *“The new
equipment of our station," said Dr. Horton,
“will include a 1,000-watt set, having four
250-watt oscillating tubes, and in addition
a fifty-watt speech amplifier,

“Our board of directors have authorized
the Installation of this set, IT 1t is neces-
sary to have power to get high rating
among local stations, we are going to have
it,” aecording to Dr. Horton. It is ex-
pected that the new transmitting set.
which will be among the leaders of the
coast, will be in operation by October 1st,

To Describe Tube Detector

WASHINGTON,—A circular describing
how to make an electron tube detector
unit,
previously described by the Bureau of
Standards, is now being prepared for is-
suance. The estimated costi of the com-
plete set is between $23 and $37, including
the cost of batteries. Eventually the de-
seription will be avallable to the publie
through (he Government Printing Office.
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which may be used with apparatus’

WIZARD SAYS
GOOD GROUND
IS ESSENTIAL

W. O. Arzinger, Birmingham,
Ala., Receives Far With-

out Antenna

Disproves Ether Theory

Says Basis of Transmitting Range
is Hydrogen Concentration
in Atmosphere

(By . . Watson, Stafff Correspondent)

BIRMINGHAM, ALA.— Birmingham
has a Radio wizard who has demonstrted
that nerials are no longer necessary for
receiving sets. He is W. 0. Arzinger, man-
ager of the research laboratory here of
the Tlotation Company of Arizona, post
office hox 1447. e i3 the owner of a
flotation patent and is now seeking a patent
on his Radio invention.

Arzinger has proven conclusively to a
number of leading Radio engineers who
have been invited to his laboratory that
an antenna is nseless. Without it he has
picked up concerts sent out by Station
WWZ in New York, KQV in Pittsburgh
and WSB in Atlanta, together with local
stations. No difference in the sound is
detected whatsoever when his set is eon-
nected with an aerial. Dr, Charles P,
Steinmetz is right in reference to ether
waves according to Mr. Arzinger, who says:

“I am positive that those interested in
Radio are all wrong with reference to
ether waves. I have been interested in
Radio for many years and was with the
DeForest company over 16 years ago.
Afterwards I became interested in flota-
tion systems such as are used in the
graphite business to float the minerals or
positive elements on top of the water and
allow the negative elements to sink

Realizes Good Ground Essential

"Wow it may seem strange, but it was
while experimenting with this fotation
work that I first came to realize that the
one important thing in Radio was a good
ground. I found this to De true in con-
nection with the flotation experiments.
We must get away from the ether wave

(Continued on apge 2)

BAN PRIVATE PLANTS’
WORK IN CANAL ZONE

OLON, C. Z.—Government officials

‘ have wvetoed broadcasting by
private outfits in the Canal Zone

and Panama, the latter having granted
all rights of Radio communication to
the United Statés, Thousands of pro-
gressive citizens of both places have
protested and offered to pay all expenses
involved, but without results.. 2
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SET NEEDS NO AERIAL

(Continued from page 1)

fallacy. What we do constantly get in
through the air, are hydrogen fons.

“They bring the messages to us and the
reason we have more trouble in the warm
season than during cocl weather Is on ae-
count of the fact that these elements grad-
ually decrease, until when the thermom-
eter stands at about 95 degrees Fahren-
heit they are decrcased to about one-third
of their concentration as compared with a
temperature around 50 degrees. Condi-
tions for receiving are splendid when the
thermometer is about 50 degrees, while at
32 degrees or the freezing point, condi-
tions are superfine. Then as the tempera-
ture goes down, the conditions improve
with each downward step for the hydrogen
fons, or positive elements are in the air.

Hoars Station WSY Withont Aerial

“Last night 1 sat on my front porech
with the set in my lap and with no aerial
I heard the WS8Y program perfectly. The
only thing necessary is a good ground.'

Although Mr. Arzinger preaches the ad-
vantage of a %ood ground he admits that
the gecret of his machine lies in the cir-
cuit connections which he refuses to re-
veal before he obtains a patent., How-
ever, he sayvs of his hook-up in general:

“Colls are wound now, supposedly to
take care of certain wave lengths. In
realty they do not serve this purpose for
the reason that they act only as resistance
for a certain range. My hook-up is an
entirely new ecircuit without any apparent
weakness, Rest assured of one thing,
aerials are ynnecessary and in a short time
they will be obsolete for receiving.”

Description of Set

Mr. Arzinger has used tweo stages of
audio frequency amplification in his set.
Loading colls are cut in or out and the set
is shielded with aluminum., He employs
gpecinl tube =ockets and no grid leak or
condenser. Both long and short waves are
received, His outfit zapparently is the
sameé as any other. Several Radio ex-
perts have looked over his set without
detecting his secret of doing without any
form of aerial, The set is shown in the
accompanying pictures.

As soon as a patent is obtained on his
improvement, Mr. Arzinger expects to es-
tablish a manufacturing plant here for the
non-aerial set using his special hook-up.
He claims that his receiving set can be
gold at much less money than the sets with
aerials.

CONTROL LOOM FROM
FAR BY ETHER SIGNAL

Cotton Goods Machine Worked at
Eastern Fashion Show

BALTIMORE, MD.—Radio has been
used for the control of ships at sea and
even for automobiles on land, but the first
control of commercial machinery has just
been successfully completed at the recent
fashlon show here, where there was ex-
hibited by the Cohn, Hall, Marx Co., a
cotton goods loom controlled by ether
WAVes.

The idea was conceived and developed
by M. R. Haskel of the Cohn, Hall, Marx
Co., and Mr. J. C. Huffman, of the Man-
hattan Radio Corporation. Although no
commercinl application has been made to
control machinery by Radio signals it is
an important forward step in the possible
development of commercial uses of such
control.

When the first experiments were made,
the controlling apparatus was located in
the Fifth Regiment Armory in Baltimore,
#and the receiving apparatus on the loom
was located in the Richmond Market Arm-
ory, Baltimore.

The loom itself is an ordinary auto-
matie loom such as is sold for general
use, the control devices having Dbeen
worked out entirely independent of the
original loom itself.

WORLD’S LARGEST LOUD
SPEAKER IS 35 FEET LONG

Broadcasts Airphone Tunes Over
20-Mile Area

BAN FRANCISCO, CAL.—A length of 36
feet and an opening 12 feet square are
the measurements of the world's largest
horn for broadcasting music received by
Radlo. This giant horn is in successful
dally operation at Idorz Park, a publle
amusement resort in this state. The
broadcasting capacity of the huge instru-
ment s sufficient to carry Radlo music
throughout an area of approximately twen-
ty-nine square miles.

In addition to the general interest In
its sheer size and amplifying range, it is
af absorbing Importance to the Radio
expert because of the fact that, through
the use of its electro-dynamic reproducer,
such true tones: have been produced as to
have practically mo distortion.

One thousand feet of clear airplane
spruce lumber were used in the construe-
tlon of the horn. The engineers who bullt
it were confronted with difficulties of de-
sign and araction, owing to its glant size.
It is equipped with a Magnavox Radio re-
producer and alao a Magnavox power
amplifier.

Ether Waves Assist Government in

Making Survey of World’s Weather

Naval Station at Bar Harbor Receives Daily Composite Report from
Lyons, France—Service Gives Advance Warn-
ing of Elements’ Actions

WASHINGTON.—There came recently |
to the United States Weather Burean a|
Hadio message composed of curious code
words and figures, which would mean |
nothing to the average fan but which mean
much to the forecasters of the weather.
It was the first dally European meteoro-
logieal report from France, forwarded in!

of the newly arranged Radio exchange,
France collects the information from
22 European stations and send a com-
posite report from the Lyons station
to our Naval station at Bar Harbor. The
United States Government collects its local
data and transmits a general survey every
evening from Arlington to Bordeaux.

. BRITON ASKS HOSPITAL AID

Lord Hambleden, chalﬂr;m of the Lundnn Hospi

makes appeal for institutions during program

cast from Marconi House station in London

© Keystone

exchange for a report on conditions in
North America sent daily by the U. 8.
“Weather Bureau since June 15th.

Radio ha_ts taken a vital part in gathering
and disseminating meteorological data for
some time, especially in the United States,
where the science is farther advanced and
the speed of transmission higher than in
any other country. Now Radio has begun
to serve the Old World with news from the
new. Early in June arrangements were
made between Captailn Wehrle of the
Freneh Meteorological Service and Amer-
fcan Weather Bureau officials for the ex-
change of meteorclogical observations

from about thirly main stations in the
United Btates and Canada, and a similar
report from twenty-two European stations
—the exchange to be made daily by Radio.
Beginning on August 16th, the U. 8.
Weather Bureau incorporated the French
report in its daily staleménts which are
broadcasted from some 80 stations
throughout this country.

Weather Affects All Countries

In France a daily broadcast from the|
Eiffel Tower now carries the American |
weather report to all Radio stations within
its range in Western Eurape. Weather re-
ports from the west are especlally wvalu-
able to Europe, wheres meteorology is in-
ternational, the weather in one country

materially affecting that in another. As
the course of most storms, as well a3 what
are termed "highs" and *“lows’” of baro-

metric pressure, is generally {rom west to-
ward the east, BEuropean countries are |
vitally interested in the weather In North
America today, since it will affect their
country within a few days; ftorms and
cyclones on our two coasts eventually
reaching northern Xurope. By means

WDAP SOON TO LEAVE
WRIGLEY TOWER HOME

Chicago Station’s Power Will Be
Increased With Move

CHICAGO.—Station WDAP, famous
broadeaster of this city formerly bearing
the call letters SCT, is soon to move from
the Wrigley Tower Building to the Drake
Hotel at Lake Shore Drive and Waliton
Place. The move will be accompanied by
the installation of an increased power
transmitter. The new outfit will have a
range and power equal to any of the pres-
ent Chicago statlons, inciuding KYW,

| state officials of Midwest Radio Central,

Inec., owners of the plant.

The old transmitter will serve only as
a modulator for the new equipment. A
spacious studlo, musical direector, and
every adjunet to & modern station will be
features of the new WDAP. The loca-
tion has been given by courtesy of the
Drake Hotel.

Ether Sermon Crowds Church

LONDON, ENGLAND.—A temporary
Radio antenna constructed by means of

clothes-props on the roof of a London
church last evening received a broad-
cast sermon. The Peckham Christian

Union organized the experiment, and the
sermon of the president of the union, Dr,
J, Boon, spoken into & microphone at the
Burdette Aerial Works at Blackheath, was
received &t Christ Church, MeDermott
road, Peckham. 7The church was crowded.
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Panel Units for Your Receiving Sets. Details of
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popular feature has been requested by many
readers,

Broadcasting Directory. Gets better and larger
each week. The only convenient -veference
to aid you in fnding a station beard.
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HETTY GREEN'S SON
CONVERTED TO BUG

TO HAVE MOST COMPLETE
PLANT IN COUNTRY

Col. H, R. Green’s Ether Wave Truck
Tours Rural Districts Enter-

taining Farmers

NEW BEDFORD, MASS.—Round Hills,
the country home of Col. Edward H. R.
Green, son of the late Hetty Green,
sounds like a haunted estate since ita
owner has been bhitten by the Radio bug.

STRONG PLANT WINS
TOWN NEW RESIDENT

IRMINGHAM, ALA.—A. E. Aus-

man, secretary of the Bessemer,

Ala. Chamber of Commerce, re-
cently made a talk from station WSY,
describing the many advantages of
Bessemer. Three days later he re-
ceived a letter from A. B Ausman, of
Hayfield, Minn, asking more about
Bessemer, stating that the Radio talk
had about convinced him that he should
remove to the towm.

APPARATUS EXPORTS
JUMP TO HIGH TOTAL

ASHINGTON.—According to an
Wannuunccment which has just

been made by the Department
of Commerce, exports of domestic made
Radio appariatus for the month of June
was 901,982 -pounds valued at $547.364.
By far the largest guantity of this ma-
|| terial went to Poland and Danzing, the
|| exports to these two countries being
768,288 pounds. The exporits for May
were only one-third the june total.

OF COURSE THERE

ARE LADY “BUGS”!

In the sun room of the h , Stock
quotntions, weather reports, music and
speeches flow all day. In the boat house
come the booming tones of the amplifier
with which Colonel Green expects to en-
tertain the corowds at the coming boat
races. And touring the countryside is the
Colpnel's Radio truck with its receiving
apparatus,

That's all there is now, but Colonel
Green hasn't finished. Within a few days
his new six-room studio, housing the most
complete lbroandeasting station in the
country, will be completed

Entertains Parmers

Colonel Green i= not alone in enjoying
his Radlo pleasures. The first tryout of
his truck was made recently and it
went reolling about the neighborhood reel-
ing off concerts and talk from Newark to
Schenectady before many delighted farm-
Ers.

The large amplifier horn is the Colonel's
pet. This is similar to that used to make
President Harding's Inaugural address
audible to the 125,000 gathered about the
capitol. At Round Hills the sound can be
plainly heard over a radius of five miles.
Colonel Green will place his apparatus
at the disposal of the Commodore to issue
instructions and announcements at the
boat races. He will alse entertain the
crowds with concerts.

“Anybody who has a set of two good
ears has all the required receiving appa-
ratus,” the Colonel says. “I'm so inter-
gsted In this thing that I haven't time
for anything else. I'm like a child with
a new toy, who ecan't be induced to put it
down."

British Makers Work
on Automatic Phones

Haope for Equipment Requiring No
Operator

LONDON, ENGLAND.—Radio englneers
of Great Britain are concentrating upon
the production of an automatic transmitter
and receiver which will send out and re-
ceive distress signals from ships at sea
in such manner that attention will be at-
tracted even though the Radio operator
should not happen to be at his station.

The problem is a wvery important one
to the owners of small steamships, who
cannot afford to fully comply with every
regulation of the International Radio con-
vention regarding Radio operators.

The device being developed by the engi-
peers will respond to a succession of
letter groups, such as the SOS group, and
does not require automatic transmission
from the ship which is in distress. This
devive Is arranged to fit In with the pres-
ent regulations of the International Radlo
convention, S8OS being the universal dis-
tress call on the high seas.

Broadcast Luncheon Speeches

WASHINGTON.—A novel feature has
just been developed by the City Club of
anhlrlston in connection with the week-
Iy forum luncheons which are held there.
Addresses made by prominent men at these
luncheons will be broadeast by Radio each
week. This is said to be something new
in connection with such luncheons.

WHAS HAS RADIO CLASSES

Louisville Plant Teaches Science to
Kids as Well as Adults

LOUISVILLE, EKY.—Statlon WHAS
here now has a free Hadio school with
four classes a week, One class s for
children and the other for adults, Radio
supply houses are co-operating by send-
Ing their experts to give Instructions. It
is the purpose of these classes to only
touch lightly on the theoretical and to
center effort on the more practical points
involved in the installation and operation
of receiving sets.

SET HEARS 'PHONE TALK

Toronto Amateur Interrupted by Con-
versation from Telephone Wires

TORONTO, ONT. CAN.—Be careful
when talking on the telephone. Radlo
knows all kinds of tricks. One of these
is to induce a conversation from the tele-
phone line into a Radlo receiving set.
Bradford Wickett, 35 Deer Park cres-
| eent, Toronto, while listening in recently,
| had his entertainment interrupted by two
| persons who were carrying on a confab
| over the wires. Mr. Wickett found that
neither party resided anywhere near.

WIRE NET ANTENNA
PROVES A SUCCESS

MAY REPLACE USUAL TYPE
OF OUTDOOR AERIAL

_Tests by Bureau of Standards Show

Efficiency of “Condenser
Antenna”

WASHINGTON.—Tests conducted by
the bureau of standards relative to the
substitution of wire netting for the ordi-
nary aerinl wire, have proved extremely
successful. Two strips of netting from
six to fifteen feet long and from eighteen
to thirty-six inches wide suspended a few
feet above the earth and a few feet apart
were dsed.

The elffect produced relatively large ca-
pacity. The strip arrangement ls spoken
of as a condenser antenna, The efliclency
was found to be greatly reduced when the
stripg were ' hung vertically instead of
horizontally.

J. C, ‘Warner, assistant physicist in the
bureau of standards Radio laboratory, re-
porting these tests, said:

Bmall Antenns Is Success

“Experimental results show that a con-
denser antenna of small dimensions gives
excellent results= when used at wave
lengths below 400 meters. At longer
wave lengths it suffers by comparison with
the coll antenna when the dimensions are
kept smail enough for portability,

“It is useless for directional work un-
less used In conjunction with a coil an-
tenna, but may be used In places whare
the sharp directional characteristics are
objectionable. By proper design and by
taking precautions to keep diclectric
losses low the effective resistance may
be reduced to a value lower than can be
obtained either with the coil antenna or
the ordinary elevated antenna.

Valuable for Portable Sets

“On accgunt of this low resistance and
ease of construction this form of antenna
should be of great valume in portabile
short wave Radio stations, such as are
used for military purposes and on air-
pia!mn. although in the latter case somae
difliculty may be experienced in keeping
down diclectric losses.

“It Is evident that the study of this In-
teresting form of antenna is by no means
complete. Tts use as a transmitting an-
tenna offers a wide field for investigation.
and a large amount of work remains to
be done In following up the investigations
which have only been started In this
study.”

Aviator Tells How It
Feels 40,800 Feet Up

Holder of World's Altitude Record
Talks by Airphone

LOS ANGELES, CALIF.—Radioland had
the opportunity on a recent evening of
hearing of some of the thrills that fall to
the person who is engaged in aviation
work. From the lips of the holder of the
world’'s altitude record, First Lieut. John
A Macready, came the story of just how
it feels to be 40,800 feet up in the air, or
at a distance of nearly eight miles from
Mother Earth.

Statlon KHJ conducted by the Los
Angeles Times, presented Lieut., Macready,
of the Alr Serviece, in a broadeast address
in which he told the listeners-in of thae
flight he made in establishing the rocord.
His talk was of so convincing n nature
that many hearers expressed themselves
a8 almoat feeling like trying to emulate
him,

Lieut. Macready declared in his address
that it is a most peenliar sensation, to
say the least, when vou find yourself up
in what he ecalled “the ceiling” over the
earth. Lileut. Macready is well-known in
aviation cirecles of the United States. He
is best known on account of his work at
McCook Aviation Field, near Dayton, Ohlo.

THE ANTENNA BROTHERS

Spir L. and

Lew P.

Where There’s Music, There Is Radio
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WBAY PLANT OPENS TO PUBLIC HIRE

Ll:“t‘ke studio of :?:5:? everi: e!lorti has
to ex any form.
Felt padding o:bcmt the walls, and carefully
ed arrangement get voice and music
into the microphone with a minimum
distortion

for WBAY, the new toll
& Telegraph Company.

Alveady ' Bndetark
Walker Street soction of N

s of New York
City, the Telephone Building (at right) has taken
on new skyline interest since the installation of its aerial
roadcasting station of the American Telephone

——I T

in the

GOTHAM HAS FIRST
U. 5. TOLL STATION

Fans from Far and Near Praise Plant’s Service

After Opening

NEW TYORE.—On Thursday evening
August 8, over a month ago, in a little
room on the top floor of 24 Walker street,
New York, eight men stood in breathless
silence, listening to the bed-time discourse
of “Uncle Wiggly" that issued from the
loud speaker hung from the cefling. All
of the men were watching the big eclock on
the wall. Seven-twenty-nine, it regils-
tered. daylight saving time,

And then, as Uncle Wiggly's station
signed off and thousands of listening
youngsters theoretically lapsed into wrapt
slumbers, a man standing in front of a
switchboard pushed a button, In the
studio room, two doors down the hall, a |
buzzer spoke, and G, W. Peck began his |
talk that marked the official opening of |
WEAY, the toll broadcasting station of |
the American Telephone and Telegraph
Company, in New York.

Entertalnment Follows

In the entertainment that followed,
musical gelections were rendered by Miss
Graves, Mrs, Swayzoe, Miss Mills, Miss
Hermann, Mr. Joseph Koznick, Mr, ]_-Lnrryl
Armstrong and Mr, F. R. Marion. Frank
Graham who keeps baseball fans supplied |
with the latest diamond chatter with his
stories in the New York Sun, talked to
the Radio fans about the pennant chances
of the New York teams and threw In some
personal sidelights on many headliners. |

Just outside the Radio operating room
stood a long table, on which rested half a
dozen telephone Instruments, Two min-
utes after WBAY began operating, these
phones hegan ringing. Amateurs every-
where had been invited to call the station
and say how they were getting the new-
comer in the field of aerial entertainment,

Phone Calls Come in from Par

From Ceney Island, Princeton, Mont-
elair, Yonkers, Union Hill, River Edge,
Larchmont, Patterson, and dozens of other
towns the culls came in. Men with erystal
sets expressed thelr pleasure at getting
piano music so clearly. An operator in
South Jersey with a two-bulb set com-
plained of a crackling moise, but thought
4 local thunder shower might have had
something to do with it. And from thirty
miles out on Long Island came the report
of a fan with a loop set mounted in his
ear. He was traveling around, he sald,
and picking up WBAY every time he
stopped.

One of the Company's telephone men In
Princeton, N, J., called up and eald if the
boys wanted to see how he was getting
them over his own set they could listen on
lis wire, They did listen, and heard in|
the recelyer the voice of the soloist two |
doors down the hall {n the studio room—
4 voice carried through the transmitting
apparatus to the ether, converted at
Princeton from electric waves to soand, |
#nd then relaved back as infinitesimal cur- |
rents over the telephone.

Why the Station was Established

Back in the days when Radio was De-
ftinning to grip ithe heart of the public with
s faseination, mystery and novelty, re-
nuests begsn to come in to the American

"
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Telephone and Telegraph Company for ap-
paratus suitable for broadeasting, Thea-
tres wanted to broadeast. All sorts of in-
dividuals and groups and organizations
with a message to deliver to the publie
wrote In to ask for prices on equipment
that would enable them ito put their stories
into the air.

There were two main factors in the
situation which these potentinl broadeast-
ers did not realize at the time: First,
that there is such a thing as Interference
when dozens of different stations attempt
to use the ether at the same time. And,
second, that the cost of installing, main-
taining and operating a theroughly up-to-
date station is too high to justify Its ex-
clusive use by the average Individual or
organization.

Toll Station Demand Recognized

More and more It became evident that
a demand had been created for a toll
broadcasting service which might be used
at stated intervals by organizations de-
siring such service for limited time. To
meet this demand, the Ameriean Teélephone
and Telegraph Company set about the
erection of one of the most modern and
best equipped stations that the present
slate of the art permits. WBAY is the
result.

From time to time the opinlon has found
expression that a station operating for
hire like WBAY might work to the detri-
ment of the broadcasting art. It was
feared that a commercialization of Radlo
Lroadeasting might result which would
tend to reduce the high quality-and gen-
eral interest of broadeasting programs.
Such a result would be much regretted by
all. To offset this evil all precautions
are being taken to insure that the pro-
grams of WBAY will meet with popular
approyal. They will consist of only such
entertainment and other material as will
have a general appeal. For It is a fore-
gone conclusion that no one will wish to
Jeopardize his reputation by broadecasting
what the Radio audience generally does
not care to listen to. Whether the mo-
tive behind the broadcasting is to adver-
tise merchandise or a public movement.
or a eandidate for public office, the funda-
mental requirement for the material will
be wide popular interest.

Features of the Btation

Taking up the equipment in the order
In which the sound waves pass through
on thefr way etherward, let's stép into the
studio first. As yvou enter the room you
notice at once that something about it is
different. Your voice sounds unnatural
to you. And the voices of your compan-
lons come to you more clearly enunciated
than they did a moment before before in
the hallway. The room Is echoless. This
has been accomplished through the use of
felt padding on the walls and parts of the
celling, and by glving special attention to
the arrangement of the room.

Like all the rest of the electrieal equip-
ment used in the station, the microphone
was deslgned and manufactured by the
Western Electric Company. With the type

of microphone employed at WBAY it 1s|tional to the amplitude of the sound waves

not necessary for the speaker or singer | producing them.

to stand close to the instrument., This

Some distortion takes

place., With the two-button device this

condition adds materially to the ease of | distortion is ecut down tremendously, I'rom
performance on the part of the artist. |the wirlng dlagram it will be noted that

As one of the illustrations shows he, or |

they, may stand several feet away.
How the Microphone Works

Two buttons, or carbon granule cham-
bers c¢haracterize
microphone used In this station. One but-
ton is located on each side of the vibrat-
ing diaphragm, so that at any given point
in the vibration of the diaphragm, one
button is compressing carbon granules
while the other is releasing pressure.
This means that current flow, affecting
voice transmission, is being increased on
one side of the diaphragm and decreased
on the other,

Distortion Eliminated

Every fan who has studied the action
of the single button microphone knows
that its results are not exactly propor-

the Western Eleetrle |

De FOREST
RECEIVERS

Special Price on MR-6 Tuner and two
stage amplifier outfits. $87.50 includ-
ing 360 Meter coils.

Murdock Variable
Plate, Special $3.00.

Get Our Prices on Standard Equipment

SOUTHWESTERN RADIO CO.

McCOOK, NEBRASKA

Condensers, 43

For Efficiency, Quality,
Tone BUY

ESTRU

LATTICE

VARIOMETERS — VARIOCOUP-
LERS — INDUCTANCE COILS —
RADIl TUNERS

For Sale at All Responsible Dealers, If
Not, Wn'?e Giving Your D;nlur'a h{:me

DALTON, WHITTIER, TRUE CO.
2905 W. Madison St. Chicago

the two buttons of the microphone are con-
nected with one side of the transformer—
or in telephone language, the repeating
coll—in such a way that the resulting cur-
rents are both in the sume direction and
their combined effect is the production of
waves that are quite free from distor-
tion.

Special Prices on
Westinghouse R.C. Sets
as long as they last

. ST

Guaranteed mnew sets
which sell for $132.50
at my price . .

110

ORDER BY MAIL

with money order
also Baldwin phones

and loud speaker horns

I have only a limited number of
these outfits. You can save $22.50
by buying now. Enough to buy
tubes and dry batteries. Get ready
for Fall—‘'hear ’em all’’\during
the long winter evenings. Radio
brings entertainment into your home
for the whole family. You can use
the R. C. with headphones or loud
speaker horns.

WALTER SWEITZER
815 Ashland Ave.

South Bend Indiana

I e~ = . __':‘;:l",‘-{_‘
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Another ‘' resting feature of this mi-
crophone iz the method of damping the
vibration of the diaphragm by means of
air holes, through the framework. These
alr holes glve access to a cushlon of air
that is only about 1/1000 of an inch thick
between the diaphragm and the body of
the transmitter. As the diaphragm vi-
brates, air Is rapldly pumped in and out
of this cushion, Ordinarily one does not
think of air as a viscous fiuid. At high
vibration periods however the diaphragm
finds the alr of conslderable viscosity and
the pumping effect which results from. this
“air pump" actlon renders the instrument
almost equally responsive to all vibra-
tion periods over the whole range of
speech and music.

Use Condenser *“Microphone” Also

The electrical equipment is so arranged
that another type of transmitter may be
used when desired. It is not a “miecro-
phone” at all but what Is generally known
as a condenser transmitter.
little cups
characterize the mlicrophone although it |
has a vibrating steel disaphragm and
makes use of alr damping. It requires
considerably more prellminary amplifica-
tion than the microphone but it has cer-
tain characteristics which at times make
its use desirable.

A glance at the circuit diagram will
show how the electric waves generated in
the microphone by the sound waves are

led, first to the input amplifier and thence

to the Radio transmitter. The Input am-
plifier contains three small tubes and one
50-watt tube and the transmitter uses two
250-watt tubes as oscillators and two

It contains no |
of ecarbon granules which |

A 250-watt Western Electric tube, two of which
are used at WBAY as oscillators and two as
modulators, operating at 1,600 volts

others as modulators. All of these tubes
employ the oxide coated filament which
gives a very coplous electron emission at
a dull red heat. The system of modulation
is of the Helsing type and the general
eircuit arrangements are given in one of
our accompanying illustrations, O repre-
senting the oscillators and M the modula-
Lors.
Lead in Has 84 Strands
The lead-in to the antenna consists of

84 strands of No. 22 copper wire wound |

on a hemp core. This design secures a
surface with low resistance to high fre-
quency currents.

Supported on two steel towers extend-
ing 100 feet, or eight stories, above the

UNCLE SAM ACTS T0
SPEED EXPORT DATA

SEEKS TO IMPROVE SERV-
ICE OF TRADE NEWS

Congress May Oppose Proposed Ex-
penditures for Establishing
Relay

IWASHINGTON,—Since the recent de-
cision of the Department of Commerce to
have foreign commercial data broadcast
from Radio stations in the neighberhood
of its 34 district offices, schemes for the
improvement of this service, particularly
in the saving of time, have been received
from several sources. One of the recent
suggestions is that Radio recelving sets
| be installed at all the branch offices of
tha Department so that commercial data
broadeast from Government stations in
Washington and other important centers
may be received without delay and re-
broadcast locally.

The plan is now being considered by the
Burean of Foreign and Domestic Com-
merce, and if a favorable report is made,
the Department may be in the market for
thirty-four type A-L receiving sets,

Congress Watching Punds

It is readily admitted by officlals that
much time would be saved in relaying
the information from the Washington
headquarters and geting a wide broad-
cast for the whole country, but fears are
entertained that an appropriation for pur-
chasing the receiving sets might not meet
with the aproval of an economically in-
clined Congress.

A great mass of foreign trade Informa-
tlon is received by the Department daily
and released to the press, but much of it
fails to reach all interested parties. For
this reason, a scheme of forwarding it by
wire to the thirty-four central and coliper-
ative offices in different sections of the
country for broadcasting has been under-
taken, and it is to improve this sevice
that the use of Radio for transmitting
the data and news is suggested.

Norfolk Inspector to Cive
Exams for Radio Operators

NORFOLEK, VA.—Examinations for com=
mercial and amateur Radio operator lice
enses will be conducted by a Radio inspec-
tor from the Norfolk office at the follow-
ing points in the Fourth Radio District
on the dates indicated:

Florlida; Miami, Sept. 22;
Sept, 25; Tampa, Sept. 29;
2; Jacksonville, Oct. 4.

Georgia: Savannah, Oct. 9; Macon, Qot.
12; Atlanta, Oct, 14 (amateur only): At=
lanta, Oct, 16 (commercial only),

South Carolina: Greenville, Oct. 21;
Columbia, Oct. 24; Charleston, Oct, 27.

North Carolina: Wilmington, Oect, 31;
Raleigh, Nov. 2.

Key West,
Sanford, Oct,

| on “S" hooks which will part and relieve

the towers of strain by dropping the an-
tenna on the rbof when the load reaches
3,400 pounds.
to which the wires would be subjected
with a wind velocity of 100 miles an hour
and a one inch coating of sleet.

One of the most interesting features
of the station is a remote control circuit
which provides an “on” and “off” button
in the studio, making it possible to dis-
connect the Radio transmitter from the
antenna during the interval between an
announcement and the starting of a num-

B

Here is Robert Fennimore checking up on his
handiwork. He has worked tirelessly for
wu-ks to get WBAY mt.n the pink of operating
di By the ter at the
r right o! the panel just in (mnt of Mr.
cnrumore. it is possible to trace the modula-
tion of the voice of a speaker w the station
is sending. The power panel is on the right
and transmitter on the left

This is the estimatéd load |

CANADIAN BROADCAST

STATION TO DO RELAY:

CFCN Connects Chain of Ameri-
can League’s Stations

CALGARY, ALTA, CAN,—Station CPF-
CN, the broadeaster of the W, W, Grant
Radio Limited, bas volunteered to han-
dle American Radio Relay League mes-
sages throughout Alberta, thus opening
up another territory previously discon-

nected from the League's chain of sta-
tions owing to the lack of suiliciently high-
powered stations. As CFCN has a range
of 1,500 miles, no difficulty is anticipated
in working across the Rotky Mountains
to Vancouver; the districl headquarters
of the Relay League.

It is expected that this new link in the
relay chaln will bring. many of the pre-
viously isolated fur-trading posis in
Northern Alberta Into communication with
the outside world, and messages of a
purely personal nature addressed to these
points will be accepted and transmitted
free of charge.

Federal Crystal Receiver

Zﬂ l?h l?rallNSTRUMENTS

| —ARE SUPERIOR=—

Federal Junior Amplifier No. 20

RADIO

The Federal CRYSTAL RECEIVER

is a highly efficient instrument for the reception of RADIO Pro-

Circuit diagram from ot crop through v o f .
Lyt Koy - grams in a clear, soft, pleasant tone—when used within a radius of

=

the _muﬁmwthm;htntbem:iut.
WmBA‘\’.Mr u:. nldm:d;miun ;.“ﬁﬁm'ﬁn“f:ﬂ 30 MILES of a broadcastmg station.

ined to the

= WITH THE ADDITION OF

Federal

muns mﬁ as aliévn. practically .u ‘of the distor-
tion of the ordinary be eliminated

microphone can

iﬂeberal

\ JUNIOR

J&

No. 226-W Voice
Frequency Amplifying THIS TRANSFORMER

Transformer

i § JUNIOR .
: AMPLIFIER A“&PLIE(‘)ER
"~ Speech wr NO. 20 ’ is equipp.-.-ac:\;m Two of the
| S B G | B e No. 226.W
ating p Low ice I'n
= e | 100 MILES B gl Tt

THESE INSTRUMENTS
are exceedingly simple to
operate—No knobs and Dials—

Gererator
an alti=' bher., The button is operated by the an-
Each nounecer.

was used in ARMY and

roof, the T-shaped antenna has M AN Fesdio saninmens. throlERac

tude of 488 feet above the street.

tower is provided with a platform 7 feet

In uccordance with the time schedule

by 20 feet to enable the men to work aloft 4¢ present assigned by the Department of

with ease wnd safely.

| Commerce, WBAY will operate dally from

A four-wire antenna is used, each sec-' 11 to 12 in the morning and from 4:30 to

tion being made up of seven strands of | 5:30 in the afternoon.

The statlon will

No. 14 copper wire. The towers have been |also broadeast every Thursday evening,

‘designed to withstand x|
,g_omdu. The antenua W

-

ind load of 5,000 | starting at 7:80 daylight saving time,
5 are mountaa Lastern Standard,

merely operate control arms until
reception is loudest.

Feveral Telephone & @Ze[egraph Company

BUFFALO, N. Y.
CHICAGO BRANCH OFFICE: 805 STEGER BUILD

the war and has been used continu-
ously in commercial equipment,

ING, CHICAGO, ILL.
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COMMERICAL RADIO
TRAFFIC HAS BOOM

IS HEAVIER NOW THAN ANY
TIME BEFORE WAR

Communication Companies Construct
New Facilities for Taking Care
of Increasec

(&pecial to RADIO DIGEST)

WASHINGTON. — Communication sys-
tems throughout the world were so gen-
erally affected by the war that the traffic
handled on every route in operation after
the armistice was greatly in excess of any
previous record, says FP. E. Nagle, com-
munication expert of the Department of
Commerce, This increased traffic he main-
tains was partly due to the suspension of
service on such important communication
routes as the Indo-Eurppean Telegraph
Company, The Great Northern Telegraph
Company, and the various German and
German-Dutch cables. The officials of
American companies were for a time gen-
erally of the opinion that with the restora-
tion of service on the Troutes mentioned
there would be a noticeable falling off in
the volume of messages handled by Amer-
jean companies. Ewvents, according to Mr.
Nagle, did not bear out this view, however,
and at the present date American cable
and Radio companies are handling more
{raflic they they ever did except during the
war and the two vears immediately fol-
lowing the armistice.

Growth Eeeps Up Interest :

“The result of this steady growth in
traffic has been to keep up the interest
in plans for mew cables and new Radio
stations, and every American Communica-
tion company is mow actively engaged in
the construction of additional Tfacilities
and in plans for new routes and methods
for the improvement of operating con-
ditions.

“In the field of Radio telegraphy, the
provision of American facilities for com-
munication with foreign countries is I:Ie—
pendent to a large extent on the erection
of the corresponding stations abroad,
Sinee, with the possible exception of Latin
America, Radio telegraphy is a govern-
ment monopely jn foreign countries, t_ha
development of the art in foreign countries
und the provision of the requisite funds
§s a preliminary to any Pprogress in the
United States.

"Most of the Latin American republics
permit the erection in their territory of
foreign-owned Radio stations for inler-
continental work, at the present date con-
struction work is in progress dat Buenos
Aires on a high power transmitting sta-
tion and its corresponding receiving sta-
tion, and on corresponding umnils at Rio de
Janeiro. It is said that the Buenos Alres
stations will be completed within the next
vear and the one at Rio de Janeiro within
two years from this date.

Atlantic Coast System Progressing

«he gonsolidation and co-ordination of
the system of high power Radio stations
on our Atlantic Coast is going steadily on,
and is keeping pace with the development
abroad. Regular Radio service from the
{Inited States is now maintained by com-
smercial companies with the Hawailan
Islands, Japan, Norway, the United King-
dom, Germany, and France, and by land
wire distribution from many of these
countries to peints beyond. In addition
the United States Naval Communication
service is handling commercial traffic to
the Philippine Islands, China, Siberia,
Siam, Dutch ast Indies, portions of
Australasia, and to Italy, and Belgium.
Many of these foreign centers receive
Radip messages from the Navy and dis-
tribute to points beyond. The Belgian
eircuit, it should be noted, is a one-way
route only, as Belgium has not yet a high
power statlon capable of irans-Atlantic
communication.

" American Radio companies are also de-
veloping systems of communication with
Central America, with New Orleans as the
main center for American reception and
transmission.

“A new high power station is in course
of construction in Poland. Another is
nearing comuletion mear Christiania, and
various other are prejected in the smaller
Luropean countries. A new high power
station has just been completed at St
Assise, Department of Seine et Marne,
France, which is designed to communicate
chiefly with the United States, replacing
the Lafayette station at Bordeaux. With
this station and with those at Christiania
and Warsaw, communication will be di-
rect with the United States.”

District of Columbia Jail
to Have Set for Prisoners

WASHINGTON.—Radio connection with
the outside world soon is to be enjoyed
by prisoners in the District of Columbia
jafl. It was planned to install instru-
ments in time to have prisoners and at-
tendants listén to a concert last Wednes-
day might. Much of the $500 the Radio
will cost, has been subscribed already by

two hund or more prisoners as a testi-
monial to Captain W. L. Peak, assistant
J .

Book Reviews

Radio Receivers for Beginners. By Snod-
grass and Camp. Answers the universal
question, “How can I receive Radio?”
Price, $1.00.

Elements of Badiotelegzaphy. By Elery
W, Stone. The text was written for the
guidance . and instruction of Radio stu-
dents in the communication service of the
Navy. It is an instruction book for Hadio
schools. Price, $2.50.

Radio for the Amateur. By A. H, Packer
and R. R, Haugh. The underlying prin-
ciples of Radio thoroughly explained in
simple language and understandable il-
lustrations. This book will teach.you how
to construct and operate & receiving set
successfully. Price, $1.50.

Radio tiom.

Communica By John Mills.

The fundamental principles and methods

upon which recent developments are

are emphasized. The vacuum tube

is tremted in a simple, fundamental and

up-to-date maner. Present methods and

tendencies of the art are explained In a

chapter which is non-mathematical. Price
$2.00.

Wireless Telegraph and Telephony. By
A. P. Morgan. In this book the author has
endeavored to furnish a comprehensive ex-
planation in simple language and without
making any real attempt to enter into any
engineering or constructive details of
the theory and practice of Radio teleg-
raphy and telephony. - Price, $1.50.

The A B C of Vacuum Tnbes. By E. H.
Lewis. Is a book for beginners who have
no knowledge of either Radio or electricity
and sets forth the elementary principles
of theory umnd operation of the vacuum
tube, No attempt has been made In this
book to describe all the possible cireunit
arrangements, but those shown may serve
as sugestions to experimenters who de-
sire to evolve their own cireuits. Price,
$1.00.

Experimental Wireless Stations. By S
1. Bdelman, This book assumes that the
reader has some knowledge of fundamental
eleciricity and mathematics and is a read-

Fily understandable text for beginnpers in
the art of Radio communication who de-
sire to start with the elements. Earlier
editions of this book were published dur-

ing the war. The 1922 edition has been
revigsed and enlarged so as to cover the
grt:)g;‘ess made in the last few years. Price,

3.00. )

The hook department of the Radio Di-
gest is prepared to send you any of the
kooks on Radio published, whether listed
in onr Book Review or mot. Let ns know
what book yon want, send us your check
and we will see that the book is mailed to
you. Postage stamps in payments for
books not accepted. Send money order or
check, Book Department, Radic Digest
Illustrated, 123 W. Madison St., Chicago,

Canadian Relays Broadcast

HIGH RIVER, ALTA, CAN.—Radlo-
phone listeners in the wvicinity of High
River were recently aslounded by hear-
ing on simple crystal receivers a program
from Seattle, over five hundred miles dis-
tant, as lopd and as clear as a local sta-
tion. At the end of the performance, the
truth came out when the announcer in-
formed his invisible audience that the
concert had been picked up on a specially
designed directional aerial and retrans-
mitted on a different wave length by the
atation of the High River forest patrol.

Lieuf. William Grant, the engineer in
charge of the station, is believed to have
the honor of being the first man in Can-
ada to accomplish the feat of Radiophone
relay transmission.

* Radio Bugs! *

Try This on Your Cat’s
Whisker

To the tune of Yankee Doodle

'10

" Price

Grepp's Listen In set,
Is n mnarvel, you bet,
Through which the waves coms
abuzzin’,
Attach to the phone
You now use alone,
And the program is heard by a dozen,

Yes, a dozen hesr tne news,
A dozen hanz it ¥.

Everyone shonid have Gregg's Bet,
Because it 1s so handy,

The family should get
Grege's Listen In set,
Does for all, ewen uncle and cousin.
No more all alone
Does one use the phoneg,
The set sends it out to & dozem.

Write for Catalogue

Gregg Company

Room 505, 35 South Dearborn Street
CHICAGO

GOVERNMENT BOATS ON
MISSISSIPP1 HAVE SETS

Eight Barges Communicate with
Memphis Station

ST. LOUIS, MO—The TFederal Barge
Line, a government owned and operated
institution, has at present eight boats on
the Mississippi river equipped with Radio,
and a land station at Memphis, Tenn., with
which reliable communication is main-
tained by these boats all the way down
the river from Bt. Louis, Mo, to New
Orleans, La.

The apparatus used is a modern re-
generative receiver, with a receiving range
of from 250 meters to 8,000 meters, and
a two-step audio frequency amplifier. For
transmission the hoats have a standard
2 KW G00-cycle spark transmitter, with
both quaneced and synchreonous retary gap
and four wave length changes that can be
made instantaneously. The land station
uses a i KW transmitter of the same gen-
eral characteristics. A wave length of
1,100 meters is used by the boats, and
1,200 meters by the land station.

Operator Has Multifold Duties

The operator carried by each boat, in
addition to the Radio duties, keeps the
accounts and other “office work” and as
some of the boats tow as many as eight
barges, has something to keep him oceu-
pied most of the time.

A rveport is made to Memphis every
three hours, from 6:00 A. M. till 9:00 P.
M., telling at what light the boat is. Thus
an accurate record of the progress of each
boat is always available.

The general nse of Radio on these boats
is similar i many ways to the telegraph
system of a railroad. Reports are made
when =z boat leaves a terminal, telling
what barges are in tow and any other in-
formation that may be desired. Changes
of barges from one hoal to another,
transfer of pilots from one boat to anoth-
er and modification of orders are all ar-

ranged by Radio, making the system a
useful and pracfically indispensnble ad-
junet to the operation of the service.

Toronto Theaters Catch Music -

TORONTO, CAN.—The Canadian public
is evidently looking to Radio for much of
its entertainment. Several theaters in
Toronto and throughout the provinee have
installed receiving sets in their buildings
for the purpese of giving Radio concerts
EVEry evening.

16 Stations Licensed in
Week of August 19 to 26

(Special to RADIO DIGHEET)

CHICAGO, TLL.—Sixteen limited com-
mercial licenses were issued to publie
service broadcasting stations during the
week August 19 to 26. The licensees are:

WLAD, Arvanette Radio Supply Co.,
Hastings, Neh.; KI'EN, Borch Radio Corp.,
Oakland, Cal.; WLAF, Johmson Radio Co.,
Lineoln, Neb.,; WIKAM, Adam Breede,
Hastings Daily Tribune, Hastings, Neb.;
WKAL, Gray & Gray, Orange, Tex.,; WK
AR, Michigan Agrieultural College, East
Lansing, Mich,; WEKAK, Okfuskee County
News, Okemah, Okla.; WMAM, Beaumont
Radio BEquipment Co., Beaumont, Tex.;
WEKAT, Frankfort Morning Times, Frank-
fort, Ind.; WMAH, General Supply Co,

Lincoln, Neb.; WLAB, George F. Gross-
man, Carroliton, Mo.; WEKAWV, Laconia

Radio Club, Laconia, N. H.; WKAS, L. E,
Lines Musie Co., Springfield, Mo.; EFDE,
John D, McKee, Lombard & Kearney, San
Fgancisco, Cal.; WNAL, R. J. Rockwell,
Omaha, Neb.; WKAW, Tumer Cycle Co.
Beloit, Wis,

Radio is rapidly being introduced info
the Chautauqua sessions. 1t will soon be
used as a medium of supplying education-
al material to the Chautaugua circles.

MARKED SAVINGS
dial $3.50, 45 plate with

RADIO SUPPLIES —

Okay 24 pinte variuble with 4,

dinl $LO0. €300 Detector Tubes $4,50. 0301 Tubes
$6.00. Switch Levers, * Radius, 350  Nickeled
Blnding Posts Te.  The Okay V. T. Recelver recilyes
Broadeasts, bodlt to an idesl that reflects superiority
even to the Mahogany eabinet. The recelver you want,
$26.60.  Dealors, .-\#lm, get our proposition.

OKAY RADIO APPARATUS CO.. Brazil, Indianz

CAR
head sets at same time: takes ALL types
of cord tip terminals. Price $1.50 each.
If Your Jobber 1= Unshle to Bupply, Write Us

RADIO MAILING LISTS

6900 Retuil Radio Deulery covering ko T
by wiato, price per tha
annlust

nited
usand < . . 5 5_T.50
(BT < sa nwwn s = GEENRE 10700
ly Jobibors « -« s 2 0ea ' 10.00
e T ibﬁf.aliuln.-.-.- sper ™ 400

o AmRieurs st

tulln Heations - s sper M, T.50
you_an teanipt

These are mestly typeweitim and seady to mend
i tug ShE 3 . 1 085 correct.

ol sriug
Trade Circuls 1Addcessing Co., 166 W. Adams St., Chicago, I}

260
13000

For Those Who Contemplate Making
Their Own Outfit

We RecommendﬁggSEDEVRadio Parts

Better—Cost Less

The following are the CROSLEY parts
necessary for a combination tuner and

audion detector set.

These parts are of

the highest quality and at these prices
you cannot afford to be without one,

1 CROSLEY Vario-con
and dial gt

1 CROSLEY Model “A” Variabl

denser with knob and dial
1 CROSLEY V-T Socket........i.eu
1 CROSLEY Tap Switch......c..cn..
1 CROSLEY Rheostat ..
6 CROSLEY Binding Posts........x.s
1 CROSLEY Cabinet 534" x
1 CROSLEY Formica panel

with knob
s ene o Sl e Ll

Con-
1.65

.50

.30
.60
30
3.30
2.10

R R I

13147 % i
5}4: 14"

EPAE R i 4 e s 4 B B
In addition to the above, all you will need

is a sma

Il amount of wire and grid leak con-

denser which may be had for about 75 cents.
This Combination can be made into a very

efficient
and will
meters.

outfit with a range:of sewveral miles
receive wave lengths from 200 to 600
Any dealer can show you how to

hook up the various parts.
NEXT WEEK we will publish in this space the parts
necessary for a two-stage avdio frequency amplifier unit.

Send for catalog and wiring diagrams

CROSLEY MANUFACTURING COMPANY

DEPT. RD1 7

CINCINNATI, OHIO
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RADIO DIGEST

ILLUSTRATED

S

TAP switeh, if properly mounted, |
A will always improve the appearance

of any panel Poor and careless
mounting will do much toward detracting
from the appearance of the set. In addi-
tion to the uniformity of mounting there
are a' few other polnts that must be taken
into consideration. The switch must make
positive connection with the contacts, and
its construction must be such that the
parts will not loosen up under wear. The
bearing should not be supplied by the
panel itself, but rather by a bushing or
collar fastened to the panel. The knob
ghould be neat in appearance and have
proper insulating qualities so that leak-
age Is not experlenced.

Well Constructed Tap Switch

The type of tap switch illustrated Is
manufactured by the Radio Electric Co.,
of Pittsburgh, Pa. Its construction offers
many advantages. The wiper or arm Is
rigidly mounted to the knob and is pinned
to prevent loosening or turning. A bush-
ing {8 mounted through the panel which
supports the knob shaft. The arm con-
tact pressure ls adjusted by a studded
collar in the rear.

What to Do with “Third” Tip

Telephone headsets, at the terminal wires
have an extra piece of woven fabric
which is often a puzzle to fans. It has
an important part to play, however. It
should be fastened to the binding post
in such a manner that when the receiver
terminals are pulled the tension will be
on the short end of the cord and not on
the wire. This prevents the tips from
pulling off, something that happens fre-
quently when the terminals are given 2
sudden Jerk

Knowledge of the Code
A knowledge of the code is necessary in
order tu be able to tell who that s buszing
away s0 londly while you are trying Lo
recelve a distant concert. It may not be
that amateur on the next block whom you
haye beéen blauming for all your troubles.

An Efficient Loud Speaker

The amateur who does considerable ex-

perimenting will, at some time or another,
tackle the making of a loud speaker. The
illustration shows a wvery simple way to
construct a loud speaker that is both neat
and efficient. All parts are placed m‘thln
a box except the horn and one recaiver.
In the lllustration, A represents the mi-
crophone; B a 1,000 or 2,000 ohm receiver;
C, three or four dry cells; D, a loud speak-

er horn (wood, paper, or metal); E and
F, pleces of felt to cover recelver; G, a
four-ohm receiver. All connections are
made as shown in the illustration.—H

Bank, Philadelphia, Pa.

e . -

The Radiophonist’s

Compact Vacuum Tube Control Unit

NDIVIDUAL detector units without the
I tuning panel are not new on the mar-
ket, but at the same time they possess
certain advantages and features which are
distinctly desirable to the amateur inter-
ested in the construction of his own set
The tuning panel is easily constructed at
home but the vacuum tube, socket and
rheostat are instruments usually pur-
chased, For this reason any apparatus
combining these parts In a compact and
reasonably priced unit is of interest to the
amateur;
The Paragon VT control is manufac-
tured by the Adams-Morgan Company of
Upper Montclair, N. J. It may be used

with any tuner or receiver as a detector |

or osclllator unit, or together with a suit-
able transformer as an amplifier to be
used In connection with a erystal detéctor
or another vacuum tube.

The control comprises n socket, mica
grid condenser, grid leak, rheostat and
nine terminal posts, all molded In to a
panel unit of black condensite. The socket
is deslgned for the standard four-prong

tube, The shell Is of nickeled brass and |

projects through the base. The two con-
tact springs in the rear of the socket are
phosphor bronze, The grid condenser has
brass plates and mica dislectric.

The resistance unit of the rheostat con-
gists of a special wire on an insulating
core so wound Lhat it cannot become short-
circunited. Neither will the turns loosen
with use, The spring leader in contact
with the resistance is exceptionally smooth
running. The current carrying capacity

iz 1.5 amperes and the resistance six ohms.
The grid leak is of the pencil mark type
and can be easily varied to suit the char-

acteri

s of e tu it belng necossary
r A istance of sufficiently low
value to enable excessive grid charges to
leak off and thereby prevent paralyzation
of the tube. Two binding posta are for
the telephone recelvers, two for the A bat-
tery, two for the B battery, and three for
tuning. Arrangement is made so that con-
nection to the grid can be established
either direetly or through the mica erid
condenser. The unit may be used in a
horizontal po=zition on a table or mountad
vertically as on a panel

Fool-Proof Charger Is Automatic

his storage battery at home needs a
charging device that is a perfect rec-
tifier, fully automatic and fool-proof in
every respect. In addition, it should be
simple enough so as to be operated with-
out unnecessary instructions. The Hom-
charger is manufactured by the Automatle
Electrical Devices Company of Cincin-
nati, 0. When connected to any alternat-
ing current socket it will operate and re-
charge the usual form of A battery over
night. It is self-polarizing. In other
words, one need pay no attention to the
posts to which the charging leads are con-
nected. The charger automatically sends
the current in the proper direction through
the battery.
Another important feature is the fact
that it automatically disconnects the bat-

THE AMATEUR who desires to charge

tery when the power is interrupted, but |

starts charging again when connections
are restored. It is automatically adjust-
able for any frequency, voltage and wave
form. A distinct feature is a minimum of
moving parts and wiring. These parts
are replaceable at very low cost. A socket
connection is furnished and {n addition

The ammeter in the
front indlicates ‘the charging rate. The
vibrator parts are protected by a guard
plate over the front. The instrument can
be mounted over or on & panel, as desired.

Ground Antenna When Not Used

Always ground the antenna during the
time It is not in use, especially during
thunder storms. A switch should be pro-
vided outside the window for this pur-
pose.

battery terminals.

Slate Used for Panels

Slate has good Insulating qualities, can

be cut with a carpenter's saw, and is
drilled as easily as iron. It may be se-
cured to a ecabinet containing Radio in-

struments in the same way as any of the
other panel materials,

The common grade school siate that
can be purchased cheaply may be used
with good results. These slates can be
purchased at any school supply store;
therefore, those who desire to make their
own sets should have no trouble in se-
curing an efficlent panel—Milton Mat-

jeads are furnished for snapping to the! thews, Omaha, Nebr.

T el
WWW americantacion s on cormn E—

one of the many new Radio frequency

transformers that are now on the
market. This type is manufactured by
the American Radio and Research Corp.,
of Medford Hillside, Mass.,, and is known
as the Radiformer,

Minimum distributed capacity In the
windings of a Radio frequency amplifying
transformer is of utmost importance to
obtain satisfactory performance. This is
attained to an unusual degree in this
transformer by sandwiching special uni-
versal wound cofls. In addition, highest
eflicieney Is assured by the use of spe-
afally treated Radio frequency iron In the
construction of the core. This feature en-

THE‘. ILLUSTRATION shows another

New Radio Freg y Transformer
nbles it to amplify over a considerable
band of wave lengths without any appre-
ciable core loss,

As this band of wave lengths is neces-
sarily limited, various Radiformers are
available for different ranges of wave
length, 1 h instrument is so bullt that
it may be quickly inserted in any stand-
ard tube socket, and automatically con-
nected. Or, if a socket is not avallable,
the connecting wires may be clamped to
the terminals of the Instrument by means
of four knurled thumb nuts supplied for
the purpose. These nuts are removed
when the instruments are used with tube
sockets.

Where several stages of Radio fre-
quency amplification are desired, the trans-
former used in the first stage differs from
those In subsequent stages. At present
there are two types available, No. 3057-1
and No. 3120, Both are intended for 360
meters reception, although amplification i=
obtained over a wave length range from
300 to 600 meters, which is the broadeast-
ing wave band. In recelving 360 meter
wave lengths, No. 3057-1 ig used In the
first stage of amplification, and No. 3120 in
all subsequent stages. Other types will
be awvailable later for higher and lower
wave length bands,

Fill Batteries Before Charging

If a rectifier is used for charging the
storage battery, be sure to add the neces-
sary distilled water before charging and
not afterwards.

Crystal Detector Mounting

A neat mounting for a crystal may be
made from an old broken electriec bulb,
used on an automobile. These may be
procured from a garage or electric shop.
All inhat s needed i= the base of the
bulb with the terminals on which the
filament was mounted. The crystal is
mounteéd between the terminals.  Tests
are made to find the sensitive spot. When
properly set, procure a2 small vial or bot-

tle that will slip over the erystal and
fit on the base of the bulb. The vial or
bottle Is held in place with sealing wax.
The illustration clearly shows this con-
truction.—Wesley Cowles, Memphis, Tenn.

.
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Corrected Every Week.
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o pm, concert,
Sum, ln 12 am, charch service. l:.ulurn.
WOH, Indianaoplis, Ind. L0480 ml Hatfleld Elwe, Co.
(Indianapolis Star.) Dl.ltr ex Sun, I.ll-l.i um,
10:15, financisl, markets; 1-2 pm, music; 1:20, mar-
kets; 4-5 pm, music; 4:15, pollco notea: 450, basoball.
Mon, Wed, 8Sat, 8:30-10 pm, Concert. Central,
WDI, Ames, Ia. B00 mi Jowa State College, Dally,
9:30 am, 19:40 pm, weather. Central
WOK, Pln.mnﬂ Ark. 1,000 mi. Arkansas Lighl and

Power Ca. Daily, ‘I.M-sopn. baseball, markets, weather

Doge. Tues Fri 8030 pia, concert. _Hum, 11 & nd

745 pm, chureh service. Central

Eansas City, also, Western

W iio G mu:éb’ -~ halt hoor 930018

pm, markets; 11:30 am ml. A0, markets, westher,

R ettt T-6 ) e, vendemle Bem, ¢

OR, ewark, Fe L B & Co,
WOR, N N. J. 150 ml am

Daily ex Sun, 20 m mmh.ll.thm:z 16 50

m:o $:30 pm, Esstern, daylight aav-
woz. ‘Blchmm:ﬂ. L Richmond Psl-

laditum,

mm-trr ex Sn:xi ‘12-!!.15 m,. r.uuhu 4-:

lecture.
WF& Foanﬂil.Ie m:hu. 500 mi ?ﬂﬂWonh
Daltsu*un. 1130 w.::-u::g; anns
3~ 130, Sum, 3-3:30 pm, 6.30, atral,
Eanss= City, Mo, 300 mi Ceniral Badio (h
on, Fri, Sun, T:45 pm, concert. Sun, 8:15 pm,
mneu.e. Daily, afternoon, bassball scores. [‘mtul
WP), Philadeiphia, Pa 30 mi St Joseph's Culltlt
Dally ex Sun 2:30 pm, 3:30, spocts, news._ Sup,
noon, 7:45-8:30 hurch service.

w}u Wishingean. D G200 mi nm-.z:““uum
sD a\nunf . 2
pm,
*Fﬁ mtpms. Tenn. 200 ml Unllad hlamul Co.
{News-Scimitar.) Daily, 7-§ pm, concert, mews. Cen-
WRK, H.mmm. 0. 1,000 ml. Doron lhu. Elec. Co.
Mon, WWed, Sat, 8:30-10:30 pm. concert, ¥ri,
7;30-2:30, mmt. 8 10:45 am lml T30 pm,
church service,
\ﬂll.. Senuu:m. N. Col!

program. Eastern.
WRI Lrhml m. -uo also. 200 mi. Undv. of Il.l
§hm —ai_sa pm, 9:05 of, Dews, lectut

w l}nnden. N. J 200 mi. Federal Inst of Radio
'Ie.lu. Bxur Sat. sud Sun, I0-10:45 pm, Instrue-

wsn Dailas, s, d"“ﬁ" ebso. oo
aily wr San,

30 pm,
muhets news: i-‘! 15, pullcu news § H..;I'IL' musie.
Sun, 11 am, church ‘service; -8 pm, police news,

chnreh service. Centra
Taﬂ‘ﬂuw Radla
um. sun,

Jour-

 mi C‘ll.! of Dallas.

500 mi.

s
10:80 am, 2 pm, 10-65 “s‘:“.;enﬂ"a
am,

ws‘a: Atlanis, Ga. 455 "also, lubam Attt
ex Sunm, 12-1 pm,’ _coneart. for ustrial
: 4-4:30, theater
mmrt 180 markets; 5-6, base markets, musie,
bedtime storles; 7-8, concert, ete.: Fu Tty 310, muslo

Sun, 11 am, 5 pm, church ervice. Central.
WSN, Norfolk, Va. 100 mi.  Shipowners Radlo Berviee
ilu: Mon, Wed, Set, 8:15-8:30 pm, concert, East-

HSX. Erle, Pa. 76 mi. Erle Radlo Co. Tues, Thurs,
10-10:55 pm, news, concert, lecture, Sun, 12:15-
l o m, sermou, Elsu dn:ilum. snving.
Ala, Power Co,
i, marnm. mcll:l 8, concert,
ntral.
. 480 only. 75 mi, Kan, State
él{rl College. Daily sx Sun, §:66 wm, wnnﬂm (eade),
ertral,
WTK. Parls, Tex. 300 ml. Pari Radlo Ele Dlﬂ!
Sun, 10 am to 1° &lﬂﬁu

un. 11 to 8 rmt.
(:1 Mich, ml, Ra-Do 00 D
X ﬂmg‘-s % gn : §pa°"’"a,°_3g 10-11, ennuerﬁ.“ Daschall,
W Dearborn. Mich. 800 mi nard Motor Co. Wed,
10-11 pm. Eastern,
| WW3, Detrait, Mich. 455 also. 1,000 mi. Datrolt Nows.

px Sip, 9:80-10:30 am, hints (o housowives,
cm:nerr., weather; 10:55, timo simuls 12:05-12:45 pm,
concert: 8:80-4:15, markets, weather: 5-6, nows, base-
ball. Week of July 10 and every other weelk, 7-8:30 g,
eoncert, lecture, Fill in weeks, 8:80-10
leettire. Sun, July 0, wk eote, 830 ame 380 pm
chureh pervices and upncm 4-6 pm, special. 1
m wk 2.4 ﬁ :Ho.mm

wwx. W o G 1 Iﬂ only, 600 mi, Post
Mee Dept. e weather; 10:30,
mltt!ll 5§ pm, 7:30, 8. mnhﬂ.l ku;ﬁ westher. Hast-

\V\H! New Yark, N. #.cnm'
R “'sm“nm‘ zf-g&'u? HWS
eon
“’\mn.’ﬂ.ga . C lnﬂuml. X':;.'I Radio Inst
, instru e,
AR andovitie, Ba 00 oaly 200 mi Derrell A,
Downsrd, Mon, Wed, 8 pm, police news, concert

RECEIVING RECORDS?
SEND THEM IN—

The complete list of reécelving record hold-
ers, appears only once each month. The
pext complete list will appear in the Sep-
tember 23 issue of RADIO DIGEST. The
last complete list appeared August 10,
Amateurs who have beaten old records or
made new ones will have their names listed
each weeck. Makers of new records or
amateurs who have brokem old records
during the past week are:

Station, Miles Record and by Whom Heard
CFCA—350—E. A, Van Wart, Springfield,
Mass,

(IBBC-—-!JSG-——J Kurtz, Brooklyn, N. Y.

#0—L, C. Hurd, Madison, Mian.
CEECG—S"O—A. H. Gray, Mattapan, Mass,
DN4—1,150—1L. Cushman. S8an Dlego, Cal
K]il&h(«'—-&ﬂb—'-ﬁ. A. Van Wart, Springfield,

=1,
KDYY—500—M, 8. Miller, Sioux City, Ta.
KFAF—1,150—L. l"u.shmn.Sm Diego, Cal.
KFBF—1,860—Wm. Douglass, Guthrie,

Okla.
KFI—780—Wm. J. Jones, Righy, Idaho.
KFZ—3, EOU—‘F Stonton, Vicks urg Miss,
KIR—580— J. Jones, Rigby, 1daho.
KQ\’-—SEG—K. J. Dunlap, Amsterdam, N.

KIIY—" 188—Roland Smith, Hilo, Hawail.
KWH—710—Wavne Huber, Alhany Ore,
EKEYG—21,300—J. F, Means, 01l City, Pa.
WAAB—S§00— Champlin, Indianola, la.
WAAK—IH0—A, H. Gray, Mattapasn, Mass,
WAAO—ED00—T. Kurtz, Brooklyn, N, Y.
WAAT—1i0—K. J, Dunlap, Amgterdam, N.

¥
WBAB—200—A, H. Gr!BP
O

Mattupan. Masgs.

Wgﬁﬁ—l 200—Wm, uglnss, Guthrie,

Okl
H00—.1. Kurta. Brooklyn, N. ¥,
ringfield,

ﬂrt'. Bn

WCATI—300—L. C. Hurd, Madison, Minn.
WCAU—53T0—Ray W h:-lqel Noblesville,

Ind.
LW CAV—800—A. B. Higdon, Henderson, K.
WCJ—775—J. M. Lambert, Kankakee, IIl
WOCX—690—L. C. Hurd, Madison, Minn,
WDAE—1.400—J. Kurtz, Brooklyn, N. ¥
WDM—325—K. J. Dunlap., Amsterdam, N
WEW—510—L. C. Hurd, Madison, Minn.
W‘F‘Oi:L‘E—I.si'o—Wm. Douglass, Guthrie,

.

WFAF—100—J. Kurtz, Brookiyn, N. Y,
WFI—340—A. H. Gray., Mattapan, Mass.
WG Y—150—J. Kuriz, Brooklyn, N. Y.
“';iAZ——GGD—Rar Whetsel, Noblesville,

nd.
WHI—§80—I. C. Hurd, Madison, Minn
WHEK—575—A. H. Gray, Mattapan, Mass,
\\’H“ —525—K. J. Dunlap, Amsterdam, N.

WJ’K———EUD-—K. J. Dunlap, Amsterdam, N.

WMB—SES—J M. Lambert, Kankakee, TIL
WMH—0—A. H. Gray, Mallalml‘l. Mass,
WMU—325—K. J. Dunlap, Amsterdam, N,

bt
WOC—1,300—F. J. Madford, Jr,, St Pelers-
burg, Fla.
WOS—] 200—7J, Kurtz, Brooklyn, N. Y.
WRK—‘ni—-t. H. Gray, Mattapan, Mass,

W‘SYﬁBEB—E. A. Van Wart, Springfield,
"XA—}.EU—J Kurtz, Brooklyn, N. Y.

Triton Shell Makes Horn

A triton shell of porcelain which rests
on the few existing mantel-pieces, when
tried out with a loud speaker, has been
found to produce & sounding horn effect.
It not only intensifies music and speech
when the tip is ground off and the shell
is attachaed to a receiving set, but per-
forms as well a most remarkable feat of
bringing out every sound to the smuallest
détail,

The most northerly Radio station on

o population of Us0 skimos,

c¢ert,  Sat,, 8 15 Uusunuse rﬂiew Bun, §-10 am nn:l .
5:80-6 pm, Ea l:r.ed concert, Central

WOE, .&ern, 0. 50 miL Bun.km Ill(ﬂu Berrlco Co.
Mon, ¥ri, 7-8:15

the globe is probably at the willage of
Noorvik, just inside the Avotje Chiels, with

State, City, Call

Alabama:

Birmingham, WIAG, WSY
Mobile, WEAP
Mc{et omery, WGH,

Arizona:

Phoenix, EDYW, KEFAD
Tueson, KDZA

Arkansas:

Fort 8mith, WCAC, WGAR
Little Rock, WCAYV,
w WSV

Pine Bluff, WOK
California:

Altadena, KGO
gnkﬁrf:ﬂeh;.: KYI
erkeley, KRE

El Monte, QUI'Y
Eureka,
Fresno, KDZH, KMJ
Glendale, KFAC

Gridley, KFU

Hanford, KFED =
Hollywood, KIFFAR, EKGC
l.ong Beach, KSS

Los Altos, KLP

Los Anl;geles. KDZD,

KDZF, KDZP, KFI1,
KHJ, 'KJC, KJS, KNN.,
KNE, KNV, KNX, KOG,

L{?‘g' KQL KUS, EWH,
\Iode-sto. hOQ EXD
Monterey, KLN
Oakland, ‘KFBN, KLS, -

tLX, EZM, KZY
Pasadena, K_‘DYR, KLB
Pomona,

wood City, KDYN
Sacramento, KFBK, KVQ
San Diego, EDPT, KDYM,
e b
an Francisco . 5
KDZG, KDZW, EKDZX.
KIDB, KPO, KSL, KUO
Sanq.‘tl:ose KFAQ, KQW,

KE
San Luls Oblspo, KFBE
Santa Ana, KFAW
Stockton, KJQ,
Sunnyvale, KJ
Venlce, KFAV

Colorado:

Boulder. EFAY

Colorado Springs, KHD

Denver, DN4, KDYY,
K IDZQ, l\[‘AI ]‘LLZ
KOA

Connectiout:
Greonwlch WAAQ

Hartf i
New Eﬂ.ven. R0Gy, wean

Delnware:
Wilmington, WHAV
District of Columbiaz
Anacostia, NOF
Washington, WDM,
WEAS, WHAQ “’IL
WIAY, WJH, WMU,
WEPN, WWX, 8YN
‘Plorida:
Jacksonville, WCAN,
WDAL

Miami, WFAW, WYAZ
Pensacola, WGAN
Tam l:iWWDAE' WEAT,

West Palm Beach, WKAR

Georgia:

Atlanta, WAAS, WDAW,
WSB! 4CD

College Park. WDAJ

Savannah, WGAV, WHAO

Idaho:

Doise, KFAU, EFBJ
Lewiston, KFBA
w, EFAN

Tlinols:
Chicago, EKYW. WAAF
WE WDAP, WGAS.
wG U WIAZ, WQX
Dealrnur W BAO WCAP,

Peoria, WBAE, WFAP,
WJIAN

Quincy, WCAW, WCAZ

Rockford, WIAB, WJIAM

Springfield, WDAC
uscola, WDZ

Urbana,

Indiana:

Anderson, WMA

Foirt Wayne, WFAS
Frankfort, WKAT
Huntington, WHAY
Indlanapolls, WLK, WOH
\Inrion.FWI
Hichmond, W
South Bend, WBAQ, WGAZ
Terre Haute, WEAC
West Lafayetie, WBAA

Iown:

Ames, WO

Burllngw WIAS
Cedar Rapfds, WJIAM,
WEKAA

Centerville, WDAX
Davenport, WHAI, WOC
Des Moines, WGF

Fort Dodse

Iowa City, WHAA

Le Mars, WIAU

Newton, WIAH
Shenandoah, WGAJ

Sioux Clty, WRAU, WHAE
Vinton., WIAE

Waterloo, WUAA. WHAC

Eonsas:
Anthon
M.woo "WHEAD
I(I.Urndo. WAH
Emporia, WAAZ
Independence, WHEFAY
Lindaborg, W‘DAD
Ma h TG

| ropﬂu. fw.mq.

State, City, Call
Wichita, WAAP, WEAH,
WEY, WHAN

Eentucky:

Louisville, WHAS, WKAG,
SARU

Paducah, WIAR

Lounisiana:

New Orleans, WAAB
WAAC, WBAM, WCAG,
WGV, WIAF, WWL

Shreveport, WAAG,

“D » AQ

Maine:

Aunburn, WMB

Portland, WJAL

Sanford, WFAR

Maryland:
Baltimore, WCAO, WEAT,
WEKC

Massachusetts:

Boston, WAAJ, WFAU

Holyoke WHAX

Medford Hillside, WGI

New Bedford, WDAU

Springfield, WBZ, WIAP

Worcester, WCN, WDAS,
WDAT

Michigan:

Bay City, WTP
Dearborn, T

Detroit, KOP, WCX, WWJ
East Lansing, WHW,

Lansing, WHAL
Saginaw, WIAW
Minnesota:
Duluth, WJAP
Hutchinson, WFAN
Minneapolis, W.
WEBAD, WBAH,
WCE, WLB
Northfield, WCAL
s Cloud, WFAM
St. Paul, WAAH

Mississippi:
Corinth, WHAU
Missouriz

Brentwood, WFAK

Cameron, WFAQ

Carrollton,

Columpia, WakN
efferson v,

Joplin, WHAH, WJAC

Kansas City, WDAF,
WHE, WOQ, WFPH

Marshall, WJAT

St, Jose h. WEAK

St. Lous. KSD, WAAR,
B, WEW

CASB,

CK, WBH
) !ngﬂeld. w‘n_r. WIEAS
WIAT

rkio
Honta.na.:
Butte, KFAP, KFBF
Great Falls, KDYS
Havre, KFBB
Nebragka:
Hastings, WEKAM, WLAD
vitsalty WeAL WEAL
WEKAC, WLAF, WMAH
Norfolk, “’JAG
Omaha, WAAW, WIAK,
WNAL, WOU, WOV
Rushv illg. W. I.‘.AV
Nevada:
Reno, KDZK, KFAS, KOJ
New Hampshire:

Berlin, WEAQ
Laconia, WKAYV

New Jersey:

Atlantic Clity, WHAR

Jersey City,
Moorestown, WBAF
l\ewark WAAM, WEBS,

WIxX W’J&. WOR, 2XAT
N. Plamﬁeld. WEAM
Ocean City, WIAD
Paterson, WBAN
New Mexico:
Roswell, KNJ
State College, KOB
New York:
Albany, WNJ
Bl.nghm\i.:tou. WFAX,

AV

WI1

Brooklyn, WGAC

Bufialo, WGR,

Canton. WCAD

Ithaca, WEAI

Newburgh, WCAB

New York, EDOW, WBAY
WDAM, WD

" VP,

WWZ
Poughkeepsie. WFAF
Rochester, M, WHQ
Ridgewood, WHN
Schenectady, WGY, WRL
‘Syracuse, WBAB, WDAI

WFAB
Tarrytown, WRW

WHAZ

Troy,

Utica, WSL
Waterford, WFAG
North Carolina:

Asheville, WFAT
Charlotte, WET

North Dakota:
Fargo, WDAY, WEAJ

Ohio:
Akron, WOR
Athens, WAAV

Canton, WWERB

Clincinnati, WA.&D
WMAG. WI1Z, WLW,

L.IE\ehnd KDPM, WHK,

WJ
Columbus, WBAV, WCAH,
WEAO
Dayton, WAl WFO,
WIA
WCAQ
I‘airﬁald.

WL-2
Granville, WJID
Ha.milton. WBAU. WREK

mmw&\.w

Defiance,

State,’ City, Call
Portsmouth, WDAB
T S

oledo, i ¢
WIK

Wooster, WGAU

Youngstown, WAAY,
Zaumf\r!ue. WeL W

Oklahoma:
Muskogee, WDAV
Okemah, WKAK

Okslg‘homs City, WKY,

Tulsa, WGAF

Yale, WHAT

Oregon:

Astoria, KFBM
Central Point, EFAY
Eugene, KDZJ, KFAT
lloud Ri\rm KQP
Klamath Falls, KDYD
Marshfield, KFBH

I‘urtland Y KF.
YG. KGN, x%w xq?‘
FPennsylvaniaz

Allentown, WIAN
Altoona, WGAW
Bridgeport, WBAG
Brownsville, ‘}'DAQ

tElrearﬂ{zv

. WSX
Hnrrlﬁlmr;, WEBAK
Lancaster, WGAL
McKeesport, WIK
Parkeshur aXwW

“’ I)A 1‘{ ‘I,FWCAU

P!ttsbursh KDEA, KQV,
WAAX, WCAE, WHAF,
WJIAS

Villanova, WCAM

Wilkes-Barre, WBAX

Rhode Island:

Cranston, WEKAP

Edgewood, WEAG

East Providence, WEAD

Pawtucket, 10J, 1XAD

Providence, W‘EAN WJIAR

South Carclina:

Charleston, WFAZ

Orangeburg, WGAM

South Dakota:

Rapid Clty, WCAT

Bioux Falls, WFAT

Yankton, WAJU

Tennessee; 3

Memphis, WKN,

Nashl:rula. WD&AWPO

Toxas:

Amarillo

aust n, WCM LR
eanmont,

Da WDAO, WFAA
w’?ﬁ 3

El Pa WDAH
Fort Worth WBAP, WI'A
Galveston, WHAB, WIACQ

Houston, CAIL, AY,
WEV, Wi AL.‘WE‘ES_

Port Arthur, WFAH

Ban Antonio, WCAR,
WIAR

Waco, WIAD, WLAJY

Wichita Fallg, WKAR

TUtah:

Ogden, KDZL
Salt Lake City,
KDZV, KZN

WDAG

EDYL,

Vermont:
Burlington, WCAX
Virginia:

Norfolk, WSN
Richmond, WBAZ
Washington:
Aberdeen, KNT
Bellingham, KDZR
Centralia. ZM
Everett, KDZZ KFBL
Lacey, KGY
Pullman, KFAR
Seatue KDZE, KDZT.
Kffg KHQ, KJIR, KTW,

Tpakane, KFZ, KOE
acoma, KFBG, KBG,

\\ennlch e, KDZI sz
Yak mu,'xl-'\"
West Virginia:
Bluefleld, WHAJ
Charleston, WAAO
Clarksburg, WHAK
Huntington, WAAR
Morgantown, WHD
Wisconsin:
Belolt, WEAW
Madison, WGAY, WHA
Milwaukee, w;\.k]gl
WCAY, WHAD, o
Neenah, WIAJ
Superior, WFAC
Waupaca, WIAA
Hawall:
Honoldly, KDYX, KGU

Porto Rico:
Ensenada, WGAD
San Juan, WKAQ

Canada:

Caé? CHBEC, CHCQ,
Edmonton, CJCA

Fort Frances, CI'PC
Halifax, CFCE, CICS
Hamllton, CKOC
Kitchener, CJCF
Lundon‘:’ CHCS, CJIGQC,

2 o ST

Monireal, CFC

CIBC, CKAC-‘;
Nelson, CICB
Ottawa, CHXC
Rugina. CRCK i
ohn, CJCI, CKCR

T rm:ln. o F(,A. CI‘TC
HCB,

CIcD (‘JLN. CIse,
CKOH

-
=
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Value of the Radio Compass

Ships Are Easily Located with This Instrument

T A point off the shores of Newfoundland, the
A Onataneda became a wreek and the Radio compass
was the o jnstrument to find the loeation. A boat
quickly ed the spot and saved the crew. g

The compass makes it possible for a navigator to pick

a definite signal a hundred or more miles from the
:&ﬁon from where it was sent. The Radio compass
Has proved so successful wherever it has been tried that
installations are rapidly being made on all mavigable
waters.

Yol.

Government Offers Radio Service
Both Telephone and Telegraph to Be Used
TB’EKE ARE fifteen stations operated in connection

with the air mail service by the post offiee depart-
ment. Plans are now being considered for changing at
Jeast n few of these stations so as to provide Radio tele-
phone as well as telegraph service.

The Washington station has had both Radio telegraph
and telephone serviee for mime momths, Besides main-
taining an hour to hour record of progress of air mail the

t office department Radio stations now send out other
f:;ormation. Complete weather reports go out daily.
Also reports of grain, dairy, and live stock prices travel
the ether waves to the farms and farming communities.

It’s Good to Be an American
Foreign Countries Impose Licenses to Listen In
T YOU are an amateur in this country and have some
grievance, remember that you are much better off by
being an American. Tf, for instance, you were in Eng-
land you would be required to secure a license to receive
Radio signals. There are about ten thousand lcensed
receivers in the British Isles today. In America there
are hundreds of thousands of receiving sets and over
fifteen thousand transmitting stations. At present there
are only eight broadeasting stations in England and the
amatenr gets part of his amusement from listening to
stations in Holland and France. The United States has
over four hundred broadeasting stations and the list

grows day by day.
Higher Priced Sets in Demand

Tendency Is Toward the Better Instruments
HERE NOW comes from the advertising fraternity
word that the general tendency of manufaeturers

is to follow similar lines in Radio as was followed by the
phonograph and motion pictures. The higher priced and
more efficient sets now predominate over the cheaper out-
fits.

Not so0 very many years ago there were numerous five
cent. theaters and the pietures were cheap, single reel
melodrama—pictures that could scarcely be spen. Sim-
ilarily the phonograph had to go through the same stages
of construction to reach a point of efficiency, With both
pictures and phonographs the cost was greatly inereased.

There is no question but what Radio sets will go
through the same procedure. The cost may he relatively
large but it is hoped that a greater efficiency will be
obtained.

Aid to Americanization Work
Foreign Speaking Citizens Learn English Language
WE HAVE many groups of foreign born eifizens,

They come from almost every place in the world.

This country resembles a veritable Tower of Babel as far
The foreign born citizens
settle down in ome particular place when they eome fo
this country. Those of the same nationality who follow
almost always go to the same city and even to the same
section of the city that has already been populated by

their peoples.

One of our largest cities, New York, is an example of
this segregation. In this great city there are entire see-
tions of peoples of different nationalities, Rassian,
French, Spanish and many others, all of whom live apart.
When they converse with one another they do so in their
.mother tongue. They read newspapers and books printed
in the langnage of the country where they were born,

Officers of the Americanization work hail Radio as
the best means to bring the English language and Amer-
iean ideals to these foreign spenking sections of our large
cities, Radio will penetrate this almost impogsible bar-

‘rier. The voice speaking in Fnglish language and the
voice propagating the American ideals and literature
will go far into the homes of these foreign born citizens.

. mll‘heilﬂani:g ning in to the Radio voice and hen
rm ‘l’:y'it,__whethor ey want .t':. or n’:l. p g e
J

Condensed

By DIELECTRIC

Seems as though erystal sets would be known and used
in nearly every land on the globe, yet they’re not. If
vou should go to the Canary Islands, you'd find them
broadeasting the late news by whistling signals, which
carry for some distance. It’s true they ean’t transmit
a song or jazz in that mamnner. No, they’ll all have
aerials up some of these days, reserving the whistle to
signal the reception of a long-distance Radio message.

Of eourse, I'm not going to comment, one way or the
other, on the new broadeasting schedules applying to
the vieinity of New York. It did seem a pity not to
be able to hear but one powerful station every evening,
until this ngreement was reached. There they were,
several stations, trying to entertain us and only one
of ’em could he tuned in. A fan has the most fan in
picking up distant stations. He also likes the variety
of listening in on several loeal broadeasts. But I have
no remarks to make on the subject.

Tots of men are annoyed when they visit a barber
shop, by having waves of garlic direeted at them from
the talkative wielder of the razor. There’s no selectiv-
ity about it; yon have to receive them. In such a case
a receiving set would be a fine thing to keep your
annover busy listening (providing he wasn’t a duplex).
But heware the ehap who keeps time to the music with
his steel blade on vour face. He's a likely transformer,
shunting across your jugular and dissipating your life
eurrent.

What 3 pleasure to listen fo 3 good program with
sleeves rolled up seated in 3 big comfortable chair and
pipe lit! T answered to that deseription the other
evening while hearing an exeellent coneert from WOR.
They have a woman amnouneer at that station whose
voice just soothes you ordinarily. At the close of their
program I conld hardly believe my ears, when the an-
nouncement eamp in that we should all join in eom-
munity singing. It is supposed that the idea had never
been put into effect, prior to this. Think of the thou-
sands following the lead of the artists at WOR in the
singing of ‘‘My Old Kentueky Home,”” and other old
favorites. Why not have the Radio audiences join in
singing hymns'at the ehapel services on Sundays?

You remember those Edison phonographs using eyl
indrical reeords, on which you could do your own re-
mfﬂiqagi Buppose one of these was nsed after the fash-
jon of Dunmore’s relay recorder, with which messages
are received during the absence of the operator. All that
would be necessary with the phonograph would be a sta-
tion tuned in, the machine started—then leave it, When
you returned to play the record, you should hear code;
musiec and really heautiful statie blending together. Or
you might play a record notifying you of a bill long
overdue! Tts possihilities are many.

Tn ease any reader (but who eould it be) is of the
opinion that Radio patents are no more numerous than
any other hreed, just hold te this wave length until yon
get the following: There have already been issued ome
thousand Radio patents, with nearly three thounsand
pending in the United States Patent office. Dont let
this discournge yon from working out something new,
but keep your signals elear of interference in the nature
of infringement préceedings

Dr. DeForest is anything but pessimistic about the
future of Radiotelephony. He recently the state-
ment that in his opinion there would be 20,000,000 re-
eeiving sets in operation by 1927! It’s impossible to
travel anywhere today and not find serials, from a few
feet to over & hundred, strung above tiny cottages as
well as large mansions. Spotting antennae will prove a
poor eriterion by which to judge the number of sets,
though, for very soon many fans who will have no visible
acrials will be twirling the dials. Ultimately no one, ex-
cept he be a deaf-mute, will admit without apology fail-
ure to own some kind of receiving set. Yes, I hope
they "1l be lower in price by that time,

The toe of one of my shoes needs repairing. T was
listening recently to the excellent broadeasting of music
by the Philharmonie Orehestra, of New York, made possi-
ble by WJZ. During the playing of a eertain selection,
some fellow in the audience at the Stadium (where the
concerts were given) began coughing. T was so en-
grossed in the work of the woodwind instruments that
such an ineident annoyed me. Well, I started kicking at
the offending one, without cheeking him in the least.
When the musie stopped and I eame to, I found my ox-
ford had been damaged by kicking the leg of a perfeetly
innocent table. Moral: Music lovers should sit in their
stocking feet when listening in. You might tune out
the musie, but never the congh.

Another marvel in Radio’s rapidly growing list! We
are becoming aceustomed to the idean of hearing the
human voice from great distanees, however, the speed
with which it travels is still awe-inspiring. When you
realize that a message from the new station at Nauen,
Germany, reaches Long Island one-twentieth of a second
later—Iless time than is required to move a dial—it puts
new meaning into that popular phrase, ‘1711 tell the
world.”! Should a ereditor of yours die in Germany, it
wonld be possible to learn of it before the doetor had
left the bedside,

Just between friends, 1°d Tike to ask a question. Do
you tune out Dieleetric before he finishes hrosdeastin
his gossip? d ;
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back into style.—Youngstown (0.) Telegram.

They Licked the Ether Clean
Jaek Spratt likes jazz an’ that—
His wife wants classic song;

He had to buy a coupla sets,
And now they get along.

Coiffure Notes for QSA Signals
ing in*’ with the Radio is bound to bring ears

0. K. Garcon, Send Us Some!

A FPrenchman has invented a sysiem by which ehecks
ean be sent by Radio.

Plaint of a Radio-Oaf
By Edward Anthony

I've just been pernsing ‘‘The Radio Book,””

And, ob, what annoyance it brings,

For mine is a dome that is hardly at home,

JIn the realm of meehanieal things.

My neighbor, who boasts of a Radio set,
Insists that the volume is elear,

And doubtless it is, but if anyone'd quiz
Me I’d flunk rather badly, 1 fear.

For batteries, buzzers, condensers and loops

Look alive to my mite of a brain;

And as for vibrators and eke alternators,

They leave me a-writhing in pain.

And then there sre spark ecoils, deteetors and ares

To give an additional pang,

And, oh, whoen I start on the broadeasting part

Igo liﬁwn for the count with a bang.

And then, if my memory serve, there are valves,

And sinece I’'m no mental trapezian,

They puzzled me so that T got vertigo

And, I fear me, a valvular lesion!

That isn't enough to perplex, you remark?

Perhaps; but I alse might add

There are violet rays to bewilder and daze

And drive a poor simpleton mad.

And filament rheostats, sliders and gears,
Rechargers and vacuum tubes

That await to destroy the composure and joy
Of mechanic'ly ignorant boobs.

Oh, Badiomaniaes, purchase the book

And read every sentemve with glee;

But kindly don’'t quote from the same to this pote,

For Radio isu’t for me!
—Toronto Star.

Oscillations Versus Osculations
“‘Kiss me by Radio?*’
Oh, no! 1t isn't done
For the very simple reason
It would be no fun.

An Electronic Panegyric
What brings the sunshine to my room
Chasing far the shades of gloom
And makes the day pass all too soon

My Radio!

I hear the news from far-off shore

Of busy mart—the baseball score

And list to songs I sung of yore
By Radio!l

With song and story I'm beguiled
And go to sleep like a happy child
To dream an Angel passed and smilod
On me and Radio! ; -
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Radio Telephony for Amateurs and Beginners

Part XII—Useful Information. Section III—Formulas
By Peter J. M. Clute

LARGE majority of the Radio ama-
A teurs have an experimental and

creative turn of mind and concern
themselves with the arrangement, adjust-
ment and manipulation of the component
parts of their receiving units rather than
with the sort of signals or messages comn-
ing in. The design and constructional de-
tails of the receiving and sending appa-
ratug together with information concern-
ing the theoretical functioning of the var-
ious elements offer such a strong induce-
ment to the average Radio enthuslast that
he soon becomes imbued with the desire
to make something himself.

Formulas are both useful and necessary
in the design, constructlon and operation
of any set, and for a thorough knowledge
and understanding of the theory under-
lying Radio telephone communication they
are indispensable. The relative values of
the component parts and the correlation
between them can only be determined by
caleulation, which operation pre-suposes
a working knowledge of the formulas.

In the center of the page there is given
a list of the abbreviations commonly en-
countered in Radio literature. It will
prove quite useful to bear them in mind
when studving the accompanying form-
ulas.

No attempt will be made in the suc-

ceeding paragraphs to give the derivations
of the various formulas given, since it is
not within the =scope or province of the
present series of articles on the elements
of Radio telephony., Wherever it has been
deemed advisable, an explanatory state-
ment accompanies the general formula

Ohm's Law: A method of expressing
the relationship existing between the elec-
tromotive foree, curréent and resistance,
and is practically the basis of most elee-
trical computations: 5t

I1=—
R
whereiln T is the current in amperes, E
the electromotive force in volts and R
the resistance of the circuit in ohms.

The above simple form of Ohm's Law
applies only to D. C. circuit and to A. C,
cireuits having no inductance. For A. C,
circuits,

1=

T e
z
where T i=s the current in amperes, E the
electromotive force in volts, and Z the
impedance in chms
Impedance: That quantity which rep-
resents the combined resisting effects of

the ohmie resistance and the reactance,
or the opposition due to the counter 108
AL ¥. self-induction and capacity. Since
the effects of resistance and reactance dif-

fer in phase by 90 degrees, they cannot
be added arithmetically. The following
formula obtains:

Z=VvV R F X2
wherein, Z is the impedance, R the resist-
ance and X the reactance of the circuit,
all in ohms.

Induective Reactance: The opposition
offered to the flow of alternating currents
due to the counter E. Al F. of self-induc-
tion. The formula whereby the inductive
reactance in any A. C. circuit may be com-
puted {s:

XL =—68281L
wherein Xt is the inductive reactance of
the clrcuit in ohms, © the frequency in
cyeles per second, and L the inductance In
circuit in henrles.

Capacity Reactance: The opposition of-
fered by capacity to the flow of alternat-
ing current. The equation for capacity
reactance is:

Xe= ———
G628 £ C

wherein X, is the capacity reactance of
the eircuit in ohms, £ the frequency in
cyeles per second, and C the electrostatic
capacity of the circuit in farads.

Power: FPower in D. C, circuits is egual
to the product of volts and amperes. Ex-
pressing this rule as a formula:

P=E 1 (walts).

Alsgo, since from Ohm's ldw, E IR,
then, P = I*H (watts).

These formulas may be applied to A, C.
cireuits which are non-inductive. For
A, C. circuits:

P=1% X p 1. (Watts),
where p. f. is the “power factor,” the
name given to that quantty by which
the product of effective volts and am-
peres In a cireuit must be multiplied to
ohtain the true power in watts taken by
the ecircuit. It is equail to the cosine of
the angle by which the current lends or
lags behind the impressed E. M, F.

Wave Length and ¥Freguency: The
length of a single wave may be determined
from the formula:

w.

1

g N p—
f

wherein, W. L. is the wave length in

meters, v the velocity of waves in meters

per second, and [ the frequency in cycles

per Av = 300,000,000 meters per

me;mo.m per second).

From the above it is also evident that,
i

f=
W.L.

Wave Length: To find the wave length
in meters, when the eapacity and indue-
tanee are known, use either of the follow-
ing formulas:

WEk =56V L XC
wherein, L is the inductance in centi-
meters and C the capacity in microfarads.
Or W.L. = 1884 vV T % C
wherein, L is the inductance in wmicro-
henries and C the capacity in microfarads,

Natural Wave Length of Antemna: The
natural period of wave length in meters
of an antenna may be calculated approxi-

frequency of the transformer, or the com-
mercial freguency.

Frequency: The frequency at which
capacity and induetive reactance are
equal is termed the natural period of the
circuit and, assuming negligible resistance,
the following formula can be deduced:

i

=
6.2832 VL XC

wherein L is the inductance of the aerial
in microhenries and C the capacity in
microfarads.

Antennn Beries Condenser: The capac-
ity of the series condensor, necessary to
reduce the natural wave length of an
antenna to a desired wvalue required for
reception, is found from the relation:

(WL;)*

mately by using the formula: Ci= XC
1X42 62 X L X C— (Wlay)*
WL = wherein C, is the series condenser capac-
3.048 ity in microfarads, WL; is the desired
TERMS OR UNITS ABBREVIATIONS TERMS OR UNITS ABBREVIATIONS
. C. AU T R A R R e

Resistance .
Resistor
Rheos tat

Voltage ...
Voltmeter ...
Watt
Wave-Length

sbura bt T

whereln, WL ig the wave length in meters
and 1 I= the total length of antenna, lead
in and ground wire in feet,

' Condenser Capnecity: To find the capac-
ity of & con. _nser, use the following form-

ula:
K8 KBS

C =
4X%u416 x d 1257 X d

wherein, C is the capacity In farads, S the
area of one plate, or set of plates, in sq.
¢.m., d the thickness of dielectric separat-
Ing the plates, and K s the “dielectric
constant.’ A table of dielectric constants

was given in the previous article,
Capacity of Condensers in Parallel: The
capaeity of condensers connected in multi-

ple is computed from the formuln:

C=0C + C+ G + G ete.
Capacity of Condensers in Series: The
total capacity of a number of condensers

connected in seories may be determined
from the relation:
1 s ! 1 1
—=—— e e — o — ElC,
C G G G &

Resistances in Parallel: The total re-
sistance of a number of resistances in

paralléel may be obtained by using the
formula:

1 ik 1 | 1

—_——— e —— 4 — - — ete.

R Ry R: Rg Ry

Besistances in Series: The resistance
of a series combination equals the sum of
the resistances of the components. This
relation may be expressed as:

R=R; 4+ R: + R; + I, etc.

Inductance of Single Layer Coll: The
inductance of any single layer round coil
isolenold) may be computed from the

formula:
38 X X NP X K

1
wherein, L is the inductance in ¢m, r the
radius of the coil in em., N the number of
turns of wire, 1 the equivalent length of
coil in em, and K i=s a varlable depending
upon the value of the ratio of the length
of the coil to Its diameter. A table of
values of K for various values of the ratio
of 1 to D waa glven in the previous article,
. Capacity (Transformer): The capacity
necessary for any transformer may be
determined from the formula:

EW X 10
C =

Erxt
wherein, C is the capacity in microfarads,
KW is power In kllowatts, B is secondary
voltage and f Is the frequency of the spark
diseharge.

Spark Frequency (Transmitter): To find
the spurk frequency of a Radio transmit-

ting =et, use the following formula:
0 X REM,
= + ¥
120

wherein f is the spark frequency In cycles
per sec., n is the number of points of gap,

R.P.M. Iz the speed of moter in revolu-
tions per minute, and ¥ is the primary

wave length in maters. C is the nerial

capacity In micro. L Is the
aerial inductanee in cn.
_Antenna Circuit Capacity: The formula

below may be used io determing the ca-
pacitance of the antenna elrcuit, contain-
Ing a series condenser:
(WL)* — (WLy)®
Cs —_— X G
(WL, )*

wherein C; is the capacitance of the an-
tenna cirfenit in mfd., C, the capacity of
the =erios condenser in mfd, WL the nat-
ural wave length of the entennz in maters,
and WL, the wave length with the series
condenser in cirenit.

Antenns Circuit Inductance: The in-
ductanee of the antenna circuit, contain-
ing a coil in series with the antenna, may
be computed from the formula:

(WL)=

L;_' B e —— x Ll
(WLy)* — (WL)® '
wherein, L; is the Inductance of the anten-
na circuit in em., L, the inductance of the
series coll in cm., WL the natural wave
length of the antenna in meters, and WL,
the wave lenzth with the coil in series
in the circuit

Inductance of Tuning Coil Primary: For
any desired wave length, the inductance
of the primary coil of a tuning trans-

former or coupler may be expressed by
the relation: .
(WL;)® L
Ls = ——
3652 X C 3

wherein, I is the inductance of the tun-
ing coil primary in cm., L the antenna in-
duectance in em., C the antenna capacity
in mfd, and WL; the desired wave length
In meters.

“ALL-AMERICAN"’

Amplifying Transformers
Two yhars of successful use all over the
world guarantees permanont satisfaction.
Radio and Audio Frequency.

SEND FOR CIRCULARS

RAULAND MANUFAGTIJRING CO.
35 South Dearborn § Chicago

All Parts for the

ARMSTRONG

Super - Regenerative

CIRCUIT

Prices Reasonable :

Send for Circular

Kramer Radio Company
4713 Sheridan Rd., Chicago, IIl.

’ Al Types

Inductance of Coil Secondary:
For any desired wave length, the secondary

tuning inductance may be calculited from
the formula: g

(WL,)®

2662 X C,

wherein, L, is the inductance of the tun-
ing coil secondary in cm., C, the capacity
of the condenser In multiple with the
secondary, and WL; the desired wave
length in meters.

Antennn Series Loading Coll: To in-
crease the wave length, a loading coll is
connected in series in the antenna circuit,
To ecalculate the necessary inductance of
the loading coil, use the formula:

(WLy)? L
=_———— — (— + La)
3552 X C 3

wherein, Ls is-the necessary inductance of
the series loading coll in em., L the anten-
I‘.I# inductance in cm,, 1y the inductance of
e tuning coil primary in em.,, C the
antenna capacity in microfarads and WL,
the desired wave length in meters.
Note: In the above formulas, the fol-
lowing relations hold:
1 meter = 35.37 inches
1 meter = 3.281 feet
1 foot = 0.3048 meter
1,000 centimeters = I mjcm‘hnnry
1,000,000 centimeters = 1 henry
1,000,000 microfarads = 1 farad

—THE END—

A Double Phone Connector
If you do not bave a double conmeéctor
for two head sets, one can be made easily
from two spring type binding posts taken

from a familiar type of dry cell. The
two connectors are joined by means of a
small screw or bolt as shown in the fllus-
tration.—Oral Harris, Harrisburg, 111

WHY TAKE A CHANCE?
Protect your radio apparatus, your
life and property against li

exterior use,
Eliminate the uncer-

of the Around
lwl;:’;a. For l‘anl':

wkl'n
on receipt of $1.2
Deslers Write For Prices!

ELECTRICAL COMMODITIES C0.
730 ROSCOE ST. CHICAGO, ILL.

Distr;butora
DeForest Radio Sets

IMMEDIATE SHIPMENT
Head Sets
Vario-Coupler
Variometers
and all necessary parts
for constructing your

own set.

Write for Complete Price List

Special Discounts to Dealers
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New Type of Sliding Coil Inductance

Secondary Coupler Coil
Moved with Spiral Shaft

HE AMATEUR who delights in

I making his own apparatus is al-
ways on the lookout for mnovel
“glunts” and new ways of doing things.
In past Issues we have given directions
for making the conventional type of tick-
ler coil inductance and a loose coupler.

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out at home that would
aid vour fellow Radio worker if
he only knew about them. There are ]
new hook-ups, nmew ways of making
parts and various unique ways of op-
erating sets that are discovered every
day. RADIO DIGEST is very much in-
terested In securing such material
Send them in with full details, includ-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copled.
RADIO KINKS DEPARTMENT,
RADIO DIGEST,
128 West Madison St., Chicago, 111.

In this article we propose to explain the
construction of a sliding coil inductance,
the actuating mechanism of which is, to
say the least, novel. It will be found
slightly more difficult to make than the
foregoing, but when completed it will be
found to offer the advantage of great
compactiness, and easy to fit In a small
Epace or mount in a cabinet which-offers
but little depth, inasmuch as the coil ex-
tends but 31 inches back of the panel
Use Large Tunbes in Making

To obtain this compactmess the tubes
—of waterproofed cardboard—are chosen
pf somewhat larger diameter than usuval.

inches In outside diameter and 3§ inch
‘thick, The length should be 3% inches.
The smaller secondary tube is only 1 inch
long and 41 inches in diameter. These
fire shown under I and P, respectively,
in Figure 2.

Four brass clips are used to fasten the
large tube to the panel; which is 9x6
inches in size, but can of course be made
any size desired, according to individual
requirements or preference. The clips
are made of brass strip, about 4 inch
thick, bent at a right angle. Clips of that
type, by the way, will be found in any
Meceano or other mechanleal construc-
tion set.

If you lack the equipment to do it your- |
self have your cabinet-maker turn up two
disks, about % inch thick, one 4% inches
in diameter to form the rear cover of the
primary tube, and one 43§ inches In diam-
eter to fit snugly into the secondary tube.
Bafore assembling, drill all necessary
holes into the disks, as shown by detail
dimension drawing A and B, Figure 1.
The holes for the rods should be wvery
slightly undersize in the larger disk to
allow n force fit, but in the smaller disk
they should be reamed out to allow the
disk to slide freely over the rods. The
other ends of the rods should fit into two
holes drilled at the proper points intg the
back of the panel, but omnly about half-
way throngh the latter. This is shown
fn cross section in Figure 1. It will be|
wise, therefore, to have a fairly thick |
panel, at least f; inch. If this is impos-
sible to obtain, an alternative is offered
by cementing two pieces of wood or bake-
lite to the back of the panel and thus in-
creasing the thickness where the holes are
to be drilled. The brass rods should be
3% inch in diameter, but their length has
mot been indicated on the drawings, as
this depends on the choice of construc-
tion, thickness of the panel, etc. A mneat
Job will be obtained if the rods are left
slightly projecting beyond the disk dur-
ing construction, and neatly eut off flush
with the latter after final assembly.

Helix Adjusts Coupling
. If you refer to the drawing Figure 1
representing a cross section showing all
the parts and a rear view, you will see
that the dial is attached to a shaft which
in turn rotates a helix, or long pitch
. screw, It will be evident that turning
this screw will cause the secondary tube
to slide back and forth according to the
direction of turning.
. The construction of the halix will be
found to be the most difficult operation
in making this onit. It is indeed likely
that you will not get it perfeet at the
first attempt and that a little experimen-
ing will be required. The material used
is o copper strip of generous léength,
about & inch thick and not more than
1% inch wide. Do not try to use tin or
any other material, for unless you have
special machinery at hand you will not
be able to foree it into the required shape
without tearing, Bven the copper will
~be found too hard and will have to be an-
. L - YOu can twist It

. nealed before
- mmmg  doné by heatiug the cop-

e e _ .

CABINET MOUNTING FOR COIL
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about 2134 inches, and try. If the helix
after turns out to be too long take a
new strip and try again, starting with
a smaller distanee., 1If it is only a little
too short, it may perhaps be pulled to
the proper length. Two or three attempts
will surely produce a satisfactory result,
providing a litile gray matter is used.
After the helix has been made it may
be smomewhat strengthened by re-heat-
Ing it as before and quenching it In cold
water. Or it may be coated all over with
solder, preferably by dipping into a solder

as the annealed copper; a coating of it
; will, therefore, put a harder shell around
the helix and make less liable to aoccl-
dental bending.

Attaching to Moving Secondary

Next, the shaft must be fitted to the
hellx. This is best done by taking two
pleces of If-inch brass rod (a smaller
diameter will do) and cutting a slot in
one end of each with a hack saw. The
flat parts at the ends of the helix are
forced Into this and soldered to the shaft
| Of course great care must be taken to
| have the shafts and the helix “line up”
|:m that there will be no wobble when the
shaft is twirled.

The hole in the center of the small disk
B was made large enough to let the helix
pass through. You must now provide a
guide so that the helix in torning will
canse the disk to move. The simplest way
will be for you to bend two pieces of
stift iron wire to a V-ghape and to drill
four holes near the large hole in the disk
for the wires to pass through. The small
view in Figure 2 explains this operation
much better than it can be done in writ-
Ing. The exact distance between the
parallel wires cannot be determined until
that stage of construction has been
reached. Once you are at that point, how-

per strip in a gasoline torch or gas flame
until it just begins to become red hot,
and allowing it to cool slowly. This
makes the copper soft and pliable and
not 80 apt to crack or break off.

Making the Helix

As we see from Figure 2, one and one-
bhalf complete twists are required. The
distance from beginning to end of the
twists is to be 1% Inches, that is to say
the pitech will be just one Inch, and that
is the distance that the secondary tube
will travel for one revolution of the dial
The total lensth of the helix should not
be shorter than shown on the drawing,
but there is no objection to making It
longer, if preferred, as long as the piteh.
is kept at the above figure,

The twisting is best done by means of
a4 bench vise and a monkey wrench,
Clamp one end of the strip in the vise
and grip the other end well with the
wrench, If you cannot get a good hold
bending the strip over the head of the
wrench will probably remedy that. Just
how long the strip should be between the
vise and the wrench cannot be deter-
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mined beforehand, as it depends on the | ever, you will have no difffculty. WNote

that the helix has to be put through the
hole before the second wire has been at-
tached, as the wires will be too close to-
gether for the shaft to pass through.

exact thickness of - the copper, the de-
gree of hardness, etc. The begt thing
to do is to choose a length equal to one
and one-half times the required length or

RPN

o -

pot. Your plumber around the -:-_-rru_-ri
will probably be willing to do this for
you. Solder is fairly soft, yet not as soft

Soldering Flux for Use
With Brass and Copper

FProbably one of the most difficult phases
of Radio work encountered by the ama-
tour Is the art of soldering. Good, elean

and substantial soldering is absolutely
essential for Dboth appearance and efli-
cleney. .

It is a well known fact that the solder-
ing iron must be clean and tinned (covered
with solder) before attempting to use it,
l‘h?refore. this article will treat the flux
only.

A flux that can be used by the manu-
facturer as well as the amateur can bae
made economically by mixing finely pow-
dered rosin with enough wood alcohol to
glve a consistency of light maple syrup,
The solution or flux should be allowed to
stand for twenty-four hours before us-
ing.—H. E. Jameson, Milwaukee, Wis.

The short end of the shaft may be ma-
chined down to provide a shoulder to bear
against the end disk as shown in the cross
section; or a collar with a set serew (also
found in a Meccano set) can be adopted
Instead.

Winding of Coils and Assemhly

The remainder of the assembly of the
panel is evident to the Radio fan, and
should offer no difflculty. Seven taps are
the least that may be satisfactorily used
at the tap switch, and nine can be used
if available. The dianl should be grad-
uated for a full revolution, though one
graduated 180° only is shown in the
illustration. The secondary winding is
attached through flexible leads—use brald-
ed wire if possible—to terminal posts
which are shown as mounted on the
large disk, though they may be attached
to the wall of the outer tube, as far back
as they can, if there should be not enough
space in the cabinet.

The winding on the primary coil should
consist of 74 turng of No. 28 enameled
wire. This winding wlill cover just one
inch in width and require 116 feet of wire.
Before applying the wire give the tube
a thin coat of shellac to make the wind-
ing adhere, If a 7 contact switch is

2

Fred

used, tap the 14th, 24th, 34th, 44th, Hith,
G4th, and 74th turn. If a nine contact

switch is used. tap the 10th, 18th, 26th,
34th,
turn.
__The secondary should be wound with
75 turns of No. 30 enamel covered wire.
These windings will give an inductance of
1,085,000 centimeters.

42nd, 50th, 58th, 66th, and T74th
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RADIO DIGEST

ILLUSTRATED

Simple Instructions for the Beginner

Bj Harry J. Marx
Making and Using a Wavemeter

I the operation of his receiving set car
be traced to an incorrect wave length
range in the primary or antenna circult
Often conditions are such that the an-
tenna capacity and inductance cannot be
correctly estimated, making wave length
caleculations impossible or inaccurate.
Under such conditions the advantages of
a wavemeter are obvious,

Before taking up the construction and
operation, it ia advyisable to give a little
attention to the theory of the wavemeter,
In Figure 1 is shown a coil and variable
condenser In series. Every coll has an
inductance value, and condenser a capac-
ity. The two Instruments connected In
parallel as shown have a natural fre-
guency or elecirical rate of vibration. This
is rather difMicult to understand for the
novice unacquainted with eleetrical terms,
For this reason the following analogy is

offered.
Plano Wire Analogy

A plano wire has thickness—this thick-
ness in conjunetion with the amount of
tension when stretched between two
points decldes its rate of wibration or
tone. By changing the tension the tone
or rate of vibration is altered. Naturally
the tone can also be varied by substitut-
ing a plano wire of another thickness.

Similarly the frequency or electrical
rale of vibration can be altered by chang-
ing the capacity, likewise a variation can
be obtained by substituting a coil with
a different inductance value. This fre-
quency or rate of electrical vibration is
expressed in terms of so many per sec-
ond.

Electrical waves travel

through the

ether at a rate of 300,000,000 meters
(»)
Nk
Ffﬁ-z
F16.3
(186,000 miles) per second. 1If in one
second’'s time they travel 300,000,000

meters and the number of vibrations per

second is known, then it is a simple mat-

ter to find the length of each vibration

or wave by dividing 300,000,000 by the

number of vibrations. The length so ob-

tained for a vibration is its wave length.
of Calculation

Principle _
When the inductance and capacity are
known, the natural freouency of the coll
and condenser can be found by means of
the formula
1
f =
2r VOCXLs
where C equals the capacity in farads and
L equals the inductance in henries. Now,
if 800,000,000 is divided by the frequency
the wave length is obtained. Therefore,
the wave length
300,000,000

1,

W -

2

Ve XL
= 600,000,000 X » VC X L
= 1,884,960,000 v C L,
The figures In this formula are very

onwieldy. For that- reason the terms C
@and L are expressed in microfarads and

10

microhenries (1, 000 ono mierofamds equal
one farad and 1,000,000 microhenries equal
one henry). This, then, reduces the for-
mula to
W= 1885 V€ X L
Obviously, then, the greater the value
of C or L, the longer will be the wave
length W, If the inductance T. is kept
fixed but the capacity C is wvaried, then
the adjustment of the condenser will
control the wave length of the two in-
Etrument nomblnutiun.
dyln of opaﬂtim

T 18 a known fact that most of the dif jof 100 milllamperes, is added in series.
ficulties that confront the amateur In| When the instrument s placed within the

magnetic fieid of any alternating current,
there is induced in the coll of the wave
meter, an alternating current of the same
frequency =as the original and a deﬁec-‘
tion of the ammeter will be noted. The
frequency of this eurrent may not be thsl

In addition the flow of current may not be ahove

great enough to give a deflection of the
ammeter. Therefore, another form of
wavemeter is commonly used. If the
coil and condenser are connected 10 a
crystal detector and phone receivers as
shown in Figure 3, then the wavemeter
i= complete In its simplest form for
amateur use.

In this form, the test for maximum
current flow, is by means of the intensity

.
— 3
l..
*
e
| Ao F
FlG-5,

same as the natural frequency of the coil
and condenser but this does not prevent
induction.

But if the condenser Is adjusted, it will
be found that the deflection or reading of
the ammeter will vary also. When the
condenser has been adjusted so that the
resonant frequency (or wave length) of
the coll and condenser corresponds to
that of the induced current, the deflecticn
of the ammeter will be greatest.

In other words, the flow of current will
be greatest when the freguencies of the
wavemeter and the induced or original]
currents coincide. It will be noticed that
the full wvalue of the ammeter reading
does mot enter in the wave length calcu-
lations.

Telephone Head Set System
Unfortunately ammeters are expensive.

————————

D

&=
of sound in the receivers. When the
tone in the receivers ig the loudest, then
the wavemeter Is adjusted to the proper
frequency.

It is customary to graduate the con-
denser scale In terms of wave length In-
stead of microfarads or the degrees of
adjustment. Another method would be to
have a table of values showing the wave
length for each degree of adjustment of
the condenser.

Coll Calculations

In designing a wavemeter the range
musi first be taken in consideration. Let
it be assumed that the maximum wave-
length to be tuned is 800 meters. TUp to
1,000 meters the capacity of the wvariable
condenser need not be more than .001 mi-
crofarad. For cvery thousand meters

WAVE LENGTH VALUES
Inductance CAPACITY IN MICROFARADS
AMiibenties L0050 00040 00050 00060 0N0OTO
002 osioas 188 204 23
211 23
231 252 292 3
267 292 237 ans 377
298 426 37T 400 421
326 318 413 458 462
353 586 446 473 499
aiT 413 477 506 533
400 438 nog L3 a65
421 462 033 ohs a6
462 506 H54 619 53
499 546 631 669 705
o33 H84 674 715 Thi
565 G619 7156 Th9 S00
Ho6 G533 754 800 843
666 T30 8438 894 042
T30 BO0 023 979 1.032
843 P23 L) 1,066 1,181 1,192
942 1,082 ] 1,102 1,264 1.854
1,032 131 - 1,306 1,385 1,400
1,115 1.221 = 1,410 1,496 1,077
1,192 1,306 . 1.5 1,500 1,680
1,264 1,385 1,406 1.509 1,69 1,788
1,333 R0 1,577 1.686 1.7 1,885
1460 1,509 1,527 1,840 1958 2,065
1.577 1,027 1,866 D806 2 6 2,230
1.686 1,846 1,005 e b 2282 2,184
1,788 1,959 2,116 2262 22 2,529
1,885 2, 2,230 2,484 2.529 2,665
2,108 Rl 2827 2950
2,380 2920 3097 3264
2,665 3,372 3.476 3770
20980 264 5.526 5770 4,000 4,214
3.264 23578 3,863 4129 4379 3617
3.526 3.863 4,172 4,460 4,751 4,987
3,770 4129 4,460 4,768 5,057 5,331
3.998 4,379 4,751 o057 5 4 A
4214 4,617 4987 5.431 H.654 5,060
4 617 5,057 0,402 5,840 4,192 6,52¢
4,987 0462 5.0900 6,300 6.603
5,331 5,840 6,206 6,741 V102
5,054 2 " 7152 7,587
5.960 7,539 [ B,
6,663 8,420 8 9,
1,299 9,233 9, 10,32
sS40 10,660 11,310 11,920
9,423 11,92 12,640 13,330
32 13.060 13,850 14,0600
14,100 14960 15,770
15,000 15,990 16,860
15,4090 16,960 17,8580
16860 17,880 18,850
18460 19,590 20,650
19,050 21,160 22300
"‘l R 0 22620 23,840
1iL560

that it is adwvisable to add one
one-thousandth microfarad more. The next

tance of the coil

The formula W =
changed to

L =

~W2

. 3,663,000 ¥ C
and substituting, it becomes
800 X S00
L =

3.653,000 X .001
= 180 microhenrie or .18 milllhenries,

The table of wave Icngth values s re-
printed from the June 24th issue of RA-
DIO DIGEST, to save the amateur un-
necessary caleulations, With the wave-
length and capreity-known the inductance
cun be read at a glance or at least vovy
closely approximated,

An TG0 honeycomb coll (Inductance
= 160 mierohenries) will come very close
to covering the required range. Hows
ever, assume the use of a 180-microhenry
coll and that the minimum capaclty ob-
tainable In the condenser is .0001 mi¢vo-
farads., Agaid using the formula derived

above.
W = 1885 V C_X L
= 18835 0001 X 180

= 250 meters.

The approximate range, therefore, will
be about 250 to $00 meters using an in-
ductance of 180 microhenries.

Construction of Wavemeter

The coil should be wound on a tube
three inches in diameter and four inches
long. Exactly 60 turns of No. 18-single
cotton covered wire should be wound In
a single layer on the tube, this will allow
gbout 1% Inch margin on each end of the
tube. The base should be & Inches by 10
inches and about i inch thick. The
condenser preferably should be of the
enclosed type.

If the ordinary efreular plate condenser
is used, the graduations will be |lrregu-

larly spaced around the half revolution.
If uniform graduations are desired a con-
denser of the type similar to that shown
in Filgure 6 is necessary. This form of
plate permits uniform variation of capac-
ity over the entire scale.

The condenser should be mounted or
fastened to the hase. The crystal de-
tector and binding posts for the head re-
ceivers are indicated in the {llustration.
The dotted lines indicate the necessary
connections.

Calibrating the Instrument

For accurate calibration the wavemsler
should be packed and shipped to the
Bureaun of Standards, Washington, D. C,,
who will make the necessary calibration
markings at a nominal cost. This may
tuke considerable time however.

Another method would be to get tha
proper capacity of the condenser for auch
angle of rotation and then caleulate the
wave length for each angle. This, how-
ever, will not give absolutely accurate
results since it does not take into con-
sideration the natural winding capacity of
the coil and the wvariations in inductanese
and capaeity for dlﬂerenr. frequencles. The

7

=ki |

calculatlons, howwer will be elose enouh
for the auverage amatewr's requirements..
Use of Instrument _ '

It Is a simple matter Lo adjust the wave=
meter to find the waye length of a transs
mitting station. All that is necessary Is
to sel the wavemeter coil only c¢loge
enough to one of the leads, either gro
or aerial, so that it is within the mag
field set up by the high fregquency
rent,

With a receiving station It wi
tle mm A cui!,. gzw

step is to ecalculate the necessary indue-.

1885V C X L can be,

TN T T R pe————
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RADIO DIGEST ILLUSTRATED

Use of the Radio Receiving Set in the Home

Part I—Principles of Transmission and Reception
By H. M. Towne

underlying principles of Radio. Let

us, therefore, review only a few of
the factors which may pave for a better
understanding of what will be discussed
later, Radle is made posasible by the fact
that electro-magnetic waves are able to
be produced at one point and detected at
some distant point. The medium through
which 1tlhese waves are propagated is
called ether, Ether is not matter but is
merely the name given to that property
of space which permits light waves and
electro-magnetic waves to exist.

These electro-magnetic waves travel at
the same wvelocity as light waves, which
is 186,000 miles, or 300,000,000 meters, per
second. Putting this in a more signifi-
cant form would be to say the waves
travel a distance of more than seven times
around the earth in one second. The elec-
tro-magnetic waves are produced at the
transmitting station and received at the
recelving station,

Any number of recelving

VOL‘UMES could be written on the

stations can

rocelve the waves from a transmitting
atatlon without reducing or affecting the
further propagation of the waves. The

e m——

Figure 1

waves radlate out in all directions from
the transmitting station, though the in-
tengity of the radiation may be made
greater In some one or more definite di-
rections by special design of the trans-
mitting antenna. Uniform radiation in all
directions is; however, generally desirable,
Al the transmitting station there is a wire
or system of wires elevated above the
ground which form the antenna or aerial,
The antenna must be well insulated from
its supports. It is connected to the trans-
mitting apparatos in the station and the
apparatus is also connected to earth.
Inductance and Capacity -

The antenna-to-ground clreult possesses
twe factors which we are Interested In.
They are inductance and capacitance.

Inductance (designated by L) is largely
governed by the length of the antenna
from ground to the most distant end, while
capacitance (designated C) Is governed
largely by the height of the antenna above
ground and the number, spacing and size
of wires in the antenna. These two fac-
tors In combination with the transmitting
{nstruments cause the electro-magnetle
waves which are produced to have a defi-
nite frequency or wave-length, Frequency
and wave length are interchangeable
tarms. Wave length is the distance that
& wave will travel during one complete
ceyele of the transmitting untenna oscil-
lation frequency. Wave length is there-
fore the velocity (300,000,000 meters) di-
wvided by the frequency, and conversely,
frequency is the velocity divided by wave
Jength. The frequeney is always stated
in cycles per second; while the wave

is generally stated in meters.
Intensity of Signals Diminishes

The intensity of the waves produced
by a transmitting station are proportion-
ate to the amount of electric energy or,
power used to cause the antenna system
oscillations. The energy Iin the waves
diminishes as they travel due to absorp-
tion in the medium through which they
pass, so that for a given amount of power
for producing the waves, there is a limit
to the distance they can (ravel and still
enough energy in them to operate
& recelving set.

The receiving station also uses an an-
tenna which, however, docs not need to be
as large and complicated as a transmitting
antenna. The receiving antenna is con-
nected through the receiving instruments
and then to earth. The Inductance and
capacitance of the receiving antenna in
eombination with the recelving instru-
ments will give the antenna system a defi-
nite rnnge of wave lengths. As the waves
produced by the transmitter sweep across
the recelving antenna the electric field in-
tensity along the receiving antenna alter-
nates in value.

Gets Maximuom

If the receiving station ls to get the
Ereéatest amount of energy from the trans-
mitted waves it is important that the re-
‘eelving wave length be the same as the
transmitting wave length. This adjust-
ing of the wave lengths s called tuning,

In . that o receiving station can re-
nlv ‘the waves of many different trans-

mitting stations of various wave lengths,
the receiving instruments are made to
embody a certain component of the L. and
C factors of the antenna system. These
factors in the instruments are variable so
that the wave length to which the receiv-
ing station will respond may be varied at
will.

The inductance I. in the receiving in-
struments is represented by one or more
coils of wire which ure generally tapped
at every few turns and the taps brought
out to a multi-point switech, or two ceils
may be arranged in series so that the field
of one coil may be made to buck or boost
the field of the other coil

Punctions of Tnning Instruments

This latter method iIs used in a variom-
eter and the range of inductance varies
from about zero (when flelds are buck-
ing) to slightly more than the sum of the
Individual coil inductances (when fields
are In boosting relation). The capacit-
ance C in the receiving Instruments Is rep-
resented by one group of metal plates
which interleave, but not touching, an-
other group of similar metal plates, the
space between the plates usuvally taken up
by alr, oil, mica, waxed paper or other
dieleetric. This alternation of métal
plates and dielectrie constitutes a con-
denser. The amount of area by which one
group of plates interleayves the other group
of plates is made variable go that the effec-
tive capacitance C c¢an be wvarled. These
two variable components of L and C, In
counection with the fixed components of
L and C represented by the antenna, pro-
vide for a certain range of wave length
adjustment. The combined effective L and
C govern the wave length as follows:

frequency = =
VX1

i

and wave length— velocity -+ (requency

Then, wave length=3xX10825xVC XL

= 18853100 VXL

Therefore, the wave length adjustment
of the receiving circuit Increases with the
nerease of Inductance coil dimensjons and
also with increase of condenser plate area.

Elimination of Static

The reception of Radio signals is quite
severely jeopardized by “static” during
the summer months. The “static” causes
a scratehy or cracking sound In the re-
celvers which may, under bad conditions,
be =0 loud and continuous as to almost en-
tirely drown out the telephone speech.

The s=tatic is produced by charges of
electricity in the surrounding atmosphere
which discharge to earth through the an-
tenna, and also by electro-magnetic waves
caused by distant lightning flashes. There
is no simple and satisfactory way to slim-
inate these static disturbances except by
using the indoor coll or loop antenna,
This, however, requires much more elabo-
rate recelving apparatus to get the same
intensity of telephone slgnals and is not
recommended for this locality.

The indoor loop may be used with an
ordinary receiving set where the receiving
statlon i& only a few miles from the
broadcasting station. Do mnot try to re-
celve during lightning storms or when a
storm Is approaching.

Antenna and Gronnd for Receiving

There are many types of antennae which
can be used, but for receiving only. the

Figure 2

single wvertical or horizontal wire has ob-
vious advantages in the way of simplicity
and low cost. If well erected, the single
wire antenna will give very good results
for recelving—and in most ¢ases is to be
recommended for home finstallations. It
does not require rugged masts Lo support
It and can be erected without defacing
property or appearing conspicuous in a
nelghborhood. The antenna snould be
erected as high ns possible withoul going
tq unmrrutted expense,

The height which will suffice to give
good results depends largely upon local
conditions, having to do with general to-
pography and the presence of high build-
ings, trees, electric power, circults and ob-
Jects in general which will absorb energy
from the waves.

If the locality is in open flat country
with few objects to shield or absorb, a
very low antenna, perbhaps 10 feet, above
the ground, can be used successfully. but
for the average case In this locality and
assuming average streel residence sur-
rounded by more or less buildings and
trees, the antenna should preferably be
equal to or higher than the surrounding
objects,

The antenna wire will usually be hori-
zontal unless one has some high structure
adjancent to his house which would pro-
vide for supporting the wire wvertically.
In any case, the antenna wire does not
have to be strictly horlzontal or vertical
bul may incline at any angle.

Antenna Erection

Try to have one end high even though
the other end must beé low. A good height
for antenna in residental distriets is from
40 to 60 feet. If this helght cannot be
conveniently had a lower elevation will
give results, but remember that other
things being equal, the higher the an-
tenna, the louder the signals and the great-
er the distance over which stations can be
heard.

There is practically no advantage of two
or more parallel wires for receiving. The
disadvantages are that more ruggad sup-
porting fixtures are required, considerable
more installation work represented, and
greater cost in extra wire. It Is a beller
expenditure fo put this extra money and
labor toward the proper supports to hold
one wire at a greater helght.

The length of the antenna is the chiaf
factor In governing the natural wave
length, especially in single wire type. The
natural wave length I8 the wave length
of the total antenna system from ground
connection up through the lead in wire
to the far «nd of the maln antenna wire,
and not including any coll in the ecircult,

Natural Wave Length

The antenna wire has a certaln éapac-
itance C to ground and the total length
of the antenna represenis a certain induc-
tance L, both of which combine to give
the so-ealled natural wawve length. The
natural wave length of a single wire an-
tenna may be approximated by mualtiply-
ing the length (ground to far end) In
meters by 4. The natural wave -length
should be slightiy less than the lowest
wave length that will be received. Ama-
teur transmitting stations operate on 200
metér wave and the receiving antenna
should preferably be designed to immda
this wave length.

Applying the above method of approxi-
mation backwards, we can divide 200
meters by 4 to get the total length, which
la 50 meters or about 165 feet (1 meter
=2+ 3,28 feet). This means the total length
of wire from ground connection te the far
end of the antenna. Thus, if the lead in
or vertical portion is 0 feet, and the
ground wire is 10 feet, the horizontal por-
tion should not be greater than 105 feet
in order that the totnl length described
does not exceed 165 feot.

Good Average Slze Antenna

A good average totel lengih for the an-
tenma is from 125 to 165 feet which en-
ahles reception of 200 meter stations, Add-
ing more capacitance or inductance in the
receiving set the recelving wave length
will generally extend up. to 608 or more
meters, thus taking in pmateur, broadeast-
ing, commercial and ship station wave
lengths. Much shorter +or much longer
antennae will give results but the above
are good recommended dimensions.

The antenna should be insulated well
from [ts supports. This la quite import-
ant, especially to insure good results dur-
ing damp, rainy weather. About the sim-
plest insulator for the recelving antenna
is o standard 3%-inch procelain cleat hav-
Ing a glazed surface. The antenna wire
may be fastened In one end hole of the
cleat and the supporting wire or rope in
the other end hole, thus giving about 2-
inch of porcelain between as insulation,

Two cleats may be used in series to give
twice the insulation, These cleats, how-
éver, are not very mechanically strong
and should never be used where z falling
antenna wire would be serious, such as
when the antenna Is hung above telephone
or electriec light wirés entering a house or
where the wire spans neross a strest or
roadway., In such cases the insulators
should have a good [netor of safety in
mechanical strength. Moulded or com-
position Insulators are generally recom-
meénded by Radio manufacturers.

Iasulation of Lead In

The lead in wire coming Into the holise
must pass through a suitable poreelain
bushing or insulating tube. This tube
may be put through & narrow strip of
wood, which, by lowering the top sash an
Ineh or so, will it between the top sash
cand the tep of the window easing. This

is recommended where the landlord objects
ta having a hole made through the sash.

The antenna should preferably be spaced
well away from or at right angles to elec-
tric light wires and telephone lines so
that these circuits will not ecause a “hum"
to be heard in the receiving set. Also for
best results, it should not be close to large
metal objects, such as steel frame build-
Ings, metal roofs, steel towers, ete. If
the antenna is supported by a tree at
either end, the insulators should be far
enough out from the tree to keep the
branches away from the antenna wires
in a wind storm. Also the lead in wire
should be s2 arranged that wind will not
blow it in contact with objects. When
using a tree for support be sure that
enough slack or sag is allowed so that
the backward sway of the tree during
high wind will not break the antennna
wire. One simple method of caring for
the sway i= to use a pulley and sash cord
with a weight on the end of the sash
cord which will be heavy enough to just
keep the antenna wire reasonably taut.

Size of Wire to Use

The antenna wire may be of any size,
but a good size I8 about No. 12 or No. 14
B, & 8. gauge, corresponding to .081 inch
and .064 inch in diameter respectifully.
The wire may be elther single conductor
or standard eable, and should be bare, that
is, have no insulation. The presence of

Figure 3
insulation does not affect the results but
the bare wire is cheaper., Aluminum or
phosphor bronze wire may be used but
copper has better conduectivity than either
of the other two. Copper clad steel wire
is very suitable. The steel cors of such
wire gives increased tensile strength and
the copper afflords good surface conductiv-
ity. The wire must be strong encugh to
withstand the weight of sleet. All joints
or connections in the antenna wire should
be soldered so that the oxldation and cor-
rosion caused by cxposure to weather will
not destroy the conductivity of joints,

on of Antenna

The longitudinal direction of the receiv-
Ing antenna wire has in general slight
effect upon results but noticeable improve-
ment in strength of slgnals is claimed for
the antenna which has the far end point-
ing in the opposite direction from the
transmitting station to be received.

Figures 1 and 2 show single wire re=-
ceiving antennae.

The receiving set must be connected to
a good ground. This is just as important
ags a good antemma., Connection to the
steam radiator system or to gas pipes
glves fairly good results. The best ground
connection’ can be had on the cold water
pipe supply preferably as near as possible
to the peoint where the pipe enters the
céllar from the street. 1t is difficult to
solder the ground wire to a cold water
pipe and therefore a small ground clamp
is recommended for making the connec-
tion. These clamps can be bought at
Radlo supply stores at a small cost. Tha
water pipe must be well scraped all around
at the desired place so that the metal is
bright and clean. Adjust the elamp at
this bright spot and clamp it tightly. The
clamp is provided with a detachable ter-
minal to which the ground wire can be
carefully scraped and then clamped ga-
ecurely under the lock nut

The size of the ground wire should

(Conting !l&l‘l on page 13}



www.americanradiohistory.com

e . - -

RADIO DIGEST

ILLUSTRATED

15

- Questions

Pickard Super-Regenerator
101011) WAW >

Attached is a clireuit showing the
eéxact position of each plece of apparatus
for Plckard's Simplifieation of the Super-
Regenerator. My coils, tubes, condensers,
ete,, are all in perfect condition. They
are mounted on 10 x 22 inch board, used
a8 an experimental panel All connec-
tions are No. 14 hard drawn copper wire
and all leads are soldered,

At times thesecond tube oscillates O, K.,
but something =eems to be wrong with the
detector circuit as 1 can lhear stations
five blocks away only about as loud as I
ordinarily hear on one tube. When the
set was oscillating 1 could hear NSS and
WSO and other long wave stations. The
condenser across primary coil had no ef-
fect on tuning. The grid battery (3v)
killed all signals when connected. When
this battery is connected an audible squeal
can be heard withonut phones commected.
This evidently comes from the first tube

In case grid bias baltteries are neces-
Sary, insert them in the leads to the grids
just before the tubes. Hardly think you
will need them with WE, VT-II tubes,
FPlease note relative positions of wvari-
ous D. L. colls used. See that turns of
tickler and primary (or secondary if pri
is used) D. L. coils are running in same
direction. TUse wery close coupling here.

See August 12th number, also. Pages 6
and 7 contain matter of interest to you.

Locations of BStations
(783) SM
I have been reading vour paper for some
time and wish to ask some guestions.
| 1. Would you please give me the name
| and address of the owner of Radio station
| WCX at Detroit, Mich.
2. The name and address of owner of
station WCAX at Burlington, Vermont?
3. Have you heard of a station owned
| by the Barlington Gazette, Burlington,
| lowa, and what are their call letters?

and the frequency of this squeal varies A.—1. Detroit Free Press, You won't
&3 you change the capacity of condenser | need address.
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between grid and plate of second tube. 2. TUniversity of Vermont, Burlington,

I have retraced my wiring against your
original circuit but it seems to be 0. K.
As I intend to use this get for demonstra-
tion purposes I would appreciate it very

much if you would correct my copy of
wiring In red ink and return it as soon
as possible. “The tickler coll variations
make no difference in tuning.

A—l suggest that you lay DL 1250
down so as to be at right angles to DL
260 and DL 1500. Also try a DL 400 in

place of the DL 250 now In use. The DL
400 has 11 millihenries inductance and is
a4 better value to use for thig eireuit.

You will note many corrections on your
circuit. On this page you will find the
corrected cireuit. l

Vi, will get them.
1. No Have no record of such a
station as yvet

Wave Length Too High
(3T1)PLW

For some time I have been trying to re-
celve concerts from KDEA, WWJI, ete,
but have not met with much success due
to the terrible static or rumbling of some
sort.

I have absolutely no trouble in receiving
the different station whistles, which are
very clear. My greatest trouble after get-
ting the mugic ig trying to clear it from
Induction or whatever it is.

The aerial I have is 230 feet long with

USE OF RADIO SETS

(Continued from page 14) J
agree with the rules forth by the
National Board of Underwriters.
This board has 1 i the rules

set

} recel

applying to Ead ing apparatus so
that the ground wire has been specified
to be not smaller than No. 14 B. & 8
gauge. For convenience the use of the

same wire as is wsed for the antenna Is

recommended.

The rules also call for a ground switch
or protective device to be inserted Dbe-
tween the antenna lead in and ground,
and located as near as practicable to the
point where the antenna lead in wire en-
tors the building. The renson for this re-
guirement is that an elevated wire which
is well insulaied from earth is subject
to atmospheric electrical charges which
are for the major part induced charges
from charge clouds,

There is furthermore a possibility,
though remote, that the antenna may be
struck by lightning. Such an occurrence is
very rare considering the number of elec-
tric storms and the large number of anten-
na¢. The average antenna does not, in real-|
ity, In any way effect the probabilty of di-
rect stroke, either on your house or in the |
neighborhood. On the other hand, if
lishtning is destined o strike, the ef-
fects will be much less disastrous if the
stroke can be conducted from the antenna
direct to ground and this preferably out-
side of the building. While the lightning
stroke 1s possible but decidedly improb-
able, the induced charges are very com-
mon and occur mostly during electric
storms, Local lightning flashes and shift-
Iing of cloud charges cause these induced
charges on the antenna. The energy of
these induced charges is of no great ac-
count, but unless there is a lightning
switch or the protective device which
forms a shunt path from antenna to
ground, the induced charges will dis-
charge through the receiving set with
the attending danger of spark causing
fire. Hence the Fire Underwriters require
the shunt protective path between an-
tenna and ground provided by switch or
the protector.

The protector is generally regarded mors
satisfactory. TUnlike the swiich it re-
quires no manual operation, but is aunto-
matic in operation and requires no at-
tention. Most of the protectors on the
market consist of an alr gap or in an air
exhausted chamber. The latter are com-
monly called vacuum gaps. The specifi-
cations of the Underwriters call for the
protector to have a spark-over value
of 600 volts D. C. or less. This require-
mwent makes the vacuum gap type of pro-
tector perhaps more rellable. Figure 3

shows a protector of the vacuum gap type
The antenna lead in wire Is connected to
the bottom terminal, while the ground wire
iz connectad to the terminal on the side of
the clamp. With such an gement
the induced or other atmospheric eflects
the antenna are réendered bharmiless to
the Radio set, the building and the oper-
ator, It is good practice, however, o
avoid using the receiving set during severe
local thunder storms.

Arra

and Answers

Insulators placed 12 feet away from steel
poles that are 30 feet in height, over 35
foot buildings. My lead in wire from aerial
to set is approximately 75 feet long.

The wire 1 tapped on to the aerial about
18 feet from one of my insulators. I may
also state that this lead In wire goes
through a wall covered on the outside
with tin, (of course through a porcelain
tube), then through other wooden parti-
tions to my set,

My set is o Westinghouse R A type with
detector and two stages of amplification,
I am using a f-volt A battery and two

32.5-volt Burgess B batteries. My connec-
tions to =et are exactly as was shown in

vour RADIO DIGEST of Saturday, May
6th.
If you ean advise me of any way to.

overcome this awful rumbling 1 shall

be more than pleased.

A.—Your aerial has too great a natural
wave length. Cut it down to about half
its present size, Are you mnear any power
lines or stations? If so run aerial at
right angles to such lines. Reduce length
from 230 to 160 feeLl

MAKING WAVEMETER

(Continued from page 13)
vacuum tube type, the tube in oscillation
will furnish suofficlent current in the en-
tire receiving circoit so that measure-
ments can be e, !

Another method would be to connect a
buzzer to a battery as shown in Figure
7. It is advisable to connect a .001 mfd
fixed condenser between the coil and the
vibrator as illustrated. If the sound of
the buzxzer is too loud in the recelvers,
making it difficult to adjust the condenser
for maximum sound intensity, then place |
the wavemeter coil further away making |
the coupling weaker, The amateur must
realize that the sound test will not be as
accuratle as the ammeter would be.

Every amateur with a recesiving set
containing a wariable condenser has a
wavemeter without the calibrations. This
is illustrated in Figure 4. The inductance
should be fixed or complieations in scale
calibration will be encountered.

Measuring Inductance and Capacity

The wavemeter can also be used for
measuring the inductunce of coils or capac-
ities of condensers. In the hoock-up shown
in Figure 8, either the condenser or the
coll may have an unknown value. The
other must be known. The busger is used
to excite oscillations in the circuit, The
wavelength is measured. With the wave-
length and either L or C known, the other
can be found very quickly.

For example: The known inductance
is twenty-five microhenries. Using the
wavemeter the wave length is found to be
600 meters. By substitution in the for-
mula

W 6500 X 600

3,653,000 X C 3,553,000 X 23

=004 microfarads,

In using the wavemeter for such meas-
uyraments care must be taken to keep tho
wive length wvalues within the range of
the imstrument. A Jlittle judgment must
be used in selecting the known values for
inductance or capaeity so that this con-
dition may be adhered to.
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16 RADIO DIGEST ILLUSTRATED

A San_ Francisco theater
muirpcd with a transmitting
outfit gave a first showing
of a film which was starred
%{ Miss Gloria Swansan.
e star is shown receiving
the good news of the ap-
proval at the studio in Hol-

lywood.
© INT.

A chief detective, Clifford
Grant, at his Kolt in Washing-
ton, D. C,, broadcasting re-
ports on stolen automohiles to
nearby towns. [In this man-
ner the authorities are able to

© INT.

What more could this up-to-date fisherman want? While
waiting for the fish to bite he listens-in on the Radio, using
his motor in the rear for his ground connection. This vaca.
tionist, William Nigey, was caught fishing on the Belgrade
Lakes in Maine. -

@ K. & H.
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