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MAKE PROGRESS TO
BROADCAST SENATE

TAKE SURVEY OF CHAMBER
TO ESTIMATE COST

Radio E}Eperts of Army: and Navy to
See What Changes Will
be Necessary

WASHINGTON, D. C.—The Senate last
week passed the resolution introduced
some weeks ago by Senator Howell of Ne-
braska, calling upon the Secretaries. of

War and Navy to have their Radio ex-

verts make a survey of the Senate chamber
to see what changes, if any, would have
to.be made.  to haye  t] L 1]
Tuppe; £ 3

LT i

Senator Lodge of Masgsachusetts, majority -

leader’ of ‘the  Republican party; and a
wnumber of other conservative senators.:
The resolution ‘was referréd to the rules
committee "of " the .Senate,” from whi i
was reported back favorably
action followed. A Survey -of t e
charber will now be.made by. government
Radio ‘experts :to” ascertain the practica-
bility. of broadcasting from the Senate
chamber, An estimate of the cost will be
made.

NEXT IS AIRPHONE
WAR, SAYS EXPERT

Norse Inventor Would Sell U. 8.
“Mechanical Soldier” Remote
Controlled by Radio

o TSy .

NEW YORK.—That the next war will he
fought in the air by Radio electric methods
is the conviction of ‘the Norwegian in-
ventor Niels Aasen, who is now submit-
ting to the United States his ‘“mechanical
soldier’—a series of underground  bombs
hieh can be controlled from a _subter-
ranean Radio transmitting set, so that they
will explode at the moment when attack=

Colorado Senator
Saves Fans’ Wires

Broadcast Telegram from KFAF Tell-
ing of Pledge to Oppose. Pro-
posed Radio Tax

DENVER.,~—That at least one Senator
paid heed to the demands of Radiophans
is shown by the splendid résponse .and
support of 'Senator FPhipps of Colorado
against the now defeated Radio ‘tax of
ten .per cent recently proposed- in. the
Sehate.

Senator -Phipps made clear his position

by a télegram broadcast from Station

KFAF, Western Radio Corporation, here.
Unable to begin even to answer the thou-
sands upon thousznds of letters and tele-
grams addressed l:im by anxious listeners
in, the Senator relicd on the means most
sure of reachirg the invisible audience:
broadeasting. His' telegram, also served to
save further Radiophans the expense of:

ing troops pass over them.

telegraphing him, urging ‘the removal of
the tax, S

Jane Burns Albert
(above), sOprano
who recently gave
a recital from Sta-
tion - KG'W, ' Port-
land. Clarice Balas
(right), solo pian-
ist, who took part
in the first pro-
gram to be-broad-

the twentietll floor.
of the Union Trust
Building, Cleve-
land. This excep-
tionally gifted
young lady is solo-
ist. for ‘the St.
Louis - and  the
Cleveland Sympho-
ny Qrchestras.
Helen Abbott By-
ield (left) soprano,
iz a frequent enter-

tago. Daily. News
Station WMAQ.

FANS’ VOTES
T0 PICK MIKE
KING OF 1924

Radio Digest Gold Cup Award
‘to Go to Most
Popular

ow. Jlore, il
‘Most-Liked “Voice”

WHo. is. the world’s most poinilzu‘ Radio

s far and wide will be given
§ unity to answer this much-debated
question. . With this issug is inaugurated a
competition open to évery broadeasting sta-
tion” antiouncer in the world, and to bs de-
cided . entirely Dy the. balloting of Radio-
phans in' the Radio Digest First Annual
Gold Cup Award. 5

Radio’ Digest, ‘réalizing that no one is
50 "close ‘to the invisible audience as the
announcer, will. endeavor to determine by
an international; vote who is world's chani-
pion master of Radio ceremonies. Listen-
ers In.of the United States, Canada, Mex-
ico,  Hatwaii, Great Britain, in fact, of
every country in the world, are invited to
join in the election of the man or woman
to be “king” announcer for 1924 and
recipient of the Radio Digest Gold Cup
Award.

(Continued on page 2)
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Please credit this ballot as one vote f

(Announcer's name)

Signed

Address

5-24-24

If you desire, tell below in five or less words
whom you have cast this ballot:

Announcers’ Contest
“RADIO DIGEST FIRST ANNUAL GOLD CUP AWARD

Gold Cup Award Editor, Radio Digest,
Chicago, IIL

G con ot Ralomnin vz meie

BALLOT

or.:

. of Station .......i.cea.
(Call lotters)

WHO’S BEST ANNOUNCER?

(Continued from page 1)
Aims and Puypose of Award

It is believed by Radio Digest that not
oﬂy will the favorite announcer be elected
by this listener vote, but that the stand-
ard of quality of announcer’s' work, al-
ready high, will be raised even higher.
From the results of the balloting will
come deductions as to what characteris-
tics are essential to the successful ar-
nouncer. ‘What holds for announcers also
will be to an extent true of all' other
microphone speakers.

Radio Digest believes that the Annual
Gold Cup Award will stimulate the de-
velopment of Radio personality. TUnen-
cumbered by precedent, the announcers’
contest is expected to divulge much of in-
terest to listeners, broadcast -stations,
their artists and the Radio industry in
general,

Announcer Stands for Statiom

Broadcast announcers are. a big factor
in the success of each and every station.
No single person appearing before the
micrephone is so representative of what a
station stands. for.in ‘the minds of the
Radiophans as the man who arranges and
announces the program, Who .tells what
will be broadcast next, and what station
is doing the broadcasting. "Many of these
men and women-have become known . in-
ternationally becaunse of voéal mannérisms
and intonations coupled ‘with charm of ‘wit
or. philosophy.

@old Cup to Be Annual

Radio Digest Gold Tup Award will be
an annual trophy to be presented to the
most popular Radio ‘announcer in the

weorld. Each year Radiophans will- be
given the obportunity to select- a new
“king.”

The golden trophy that will be given to
the victor selected by listeners’ ballots’ in
the 1924 competition is depicted on page
fourteen of this issue. The design of this
beautiful gold cup is based on the micro-
phone, symbolic of the gateway to the lis-
tening world. Its dignity of line and grace
of symmetry are truly worthy of the
winner.

All of Tamily Can Vote

On page fourteén is given the regula-
tions governing the balloting and a nom-
ination certificate by which the Radiophan
may enter his favorite announcer in the
contest, On page two is the first official
ballot form.

The ballot form on page two will appear
for sixteen consecutive weeks.. There is
no limit to the number of ballots sent in
by anyone. This provision is made to
allow all members of the family an equal
opportunity of voicing their approval of
their candidate for the Radio Digest Gold
Cup Award.

Why Sixteen Ballots -

Some Radiophans may be undecided as
to their choice. Three or four announcers
may come to their mind as the most pop-
ular. In this case the sixteen ballots will
afford an opportunity of -splitting the vote
among the three or four announcers.

The rules provide bonus votes when con-
secutive ballots are saved and sent in to-
gether.

The world’s most popular Radioc an-
nouncer will be decided entirely by the
highest number of votes received.

Who May Be Nominated

Any broadcast station' announcer is
eligible to be nominated. in the Radio
Digest First Annual Gold Cup Award.

Any Radiophan anywhere is eligible to
do the nominating. All that is necessary
is for the Radiophan to clip, fill and send
in the nomination certificate appearing on
page fourteen.

Every listener in has one or more well-
liked announcers in mind. 'But interna-
tionally the question of popularity has
never before been decided. Radio Digest
believes the invisible audience will wel-
come this opportunity to express their col-
lective applause of their favorites.

Be sure to read carefully the rules on

Reveal Origin of Mothers’
Day Through Station WJZ

NEW YORK.—Where, when and how
Mothers’ Day originated, and how it came
to be a national-institution, was a particu-
larly interesting story Statmn WJIZ told
recently in commemoration of that day.

Don’t rush ‘the construction of a set by
making poor connections and using no
solder, and then- blame the originator -of
the circuit if it fails to come up to your
expectations.

| Advance Amateurs’ Time

‘One Hour for Operating

Gives Broadcast Listeners Chance
to Hear without Interruption

WASHINGTON, D. C.—Broadcast lis-
teners throughout the country will be glad
to know that the time for evening amateur
iransmission has been maved forward an
hour during the period of ‘“‘daylight sav-
ing,” by a new order of the Department of
Commerce. .

The nine district supervisors of Radio
have been instructed to advise'all general,
restricted and special amateurs that they
are required to observe a silent period
from 7:00 p. m. to 10:30 p. m., local stand-
ard time, or from 8:00 p. m. to 11:30 p. m.
daylight saving time, and on Sundays dur-
ing church- services, from May 1 until
October 1, 1924. Copies of the above order
will be sent to all licensed amateurs by
the district supervisors of the department
as soon as they are received,

The above order was not issued by the
department ' until the approval of the
American ' Radio Relay league was re-
ceived. ' Credit is reflected on that organi-
zation for-its offer to co-operate with the
department in the effort to prevent a rep-
etition of the confusion and increased com-
plaints of last year following the adoption
of daylight saving time in many sections
of the country.

Civil Service Holds Quiz

to Fill Inspector Vacancy
WASHINGTON, - D. C.—The United
States. Civil Service Commission has an-
nounced that it would hold an examination
on- May 21  for.Radio inspector, Signal
Service at large, at an annual salary of
$2,400.
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Looking Ahead

Installing a Radio Set in Your Dodge and further details of the automobile type of
set, will be told by H. J. Marx in the next issue. This series will continue to
cover all the popular makes of cars.

Details of the Singing and Talking Suitcase will complete S. R. Winters' article upon
the construction of a novel portable receiving set for the outdoorsman. The
circuit used and directions for the assembly will be given.

‘What Radic Shorthand Means is the title of the next article by P. E. Edelman who
will describe just what all the little figures in various circuifs signify. -Did you
ever think of the symbols as Radio stenography? “

A Combination Radio Frequency and Regeneration Circuit by Brainard Foote, a
popular eastern.writer will start soon. Don’t miss it.

Picked Your Favorite Announcer?
continues for sixteen issues.

Annual Gold Cup Award?

Remember the balloting begins this week and
Who do you want to get the Radio Digest First

HOOVER WILL CALL
NEW RULES CONFAB

NEED ONE REGARDLESS OF
LEGISLATION, BELIEF

Will Consider Wave Re-allocation of
and Time Division to Clear
‘Tangled Ether

By Carl H. Butman

WASHINGTON. — Secretary of Com-
merce Hoover will call a general Radio
conference in Washington soon after the
adjournment of Congress in an effort to
secure cobperation of all Radio interests
in clearing up the ether and solving the
problem of distributing wave lengths. A
conference will be called whether or not
new legislation is enacted.

The conference will be similar to those
in the springs of 1922 and 1923, at which
representatives of the manufacturers,
broadcasters, engineers, amateurs, .com-
mercial operators, and broadeast listeners
aided in drawing up voluntary regulations
under which Radio has been supervised
ever since,

Present indications are that broadcast-
ing stations will continue to increase, al-
though wave lengths available for this
use are practically exhausted and sta-
tions are doubling up. Even time allot-
ments in congested sections are becoming
difficult to make.

Secretary Hoover believes
conditions and interference are getting
worse, If present conditions continue, he
is unable to see how we could operate five
years from now, and as a consequence he
intends taking advantage of such sug-
gestions from representatives of the

congested

allied Radio art and industry as may be
made.
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Chart the air
with SHAMROCKS

How one fan did it

OME broadcast listeners grope

in the dark not knowing what is
coming. Others have their enter-
tainment thrust upon them. But I
can get Cuba, Montreal and other
outlying stations—from my chart
which I have made with my Sham-
rock set. And my chart is as ac-
curate as a ship’s log—I know ex-
actly where to get every station.”

Anybody can build this set with
the Shamrock kit. It gives you 3000
mile reception on a loud speaker—
and permits you to log every sta-
tion. The kit contains two Sham-
rock balancing condensers —and
three Shamrock air core transform-
ers, mounted and properly balanced
on U. S. Tool condensers, made ex-
pressly for Shamrock.

Inspect this kit at your dealer’s today. If
he hasn’t it in stock, send us the coupan

below.
Kit, list price $20

Take Radio Digest with You SEND IN THE BLANK TODAY

on Your Vacation

Publisher. Radio Dlgest,
510 N. Dearborn St.,
Chicage, llllnlll

WHEN YOU WANT

Please find enclosed check M. 0. for Five Dellars

® ® (Six, Foreign) far One Year's Subscription to
- : est Radio Digest, lliustrated. .
adio g

YOU WANT IT!
BE SURE OF YOUR WEEKLY COPY

Address ..

CHY. . oiiiiiianannn caanaie State....oociivvenes

page fourteen and the ballot on this page,

BY SUBSCRIBING NOW

SHAMROCE MANUFACTURING CO.
Dept. 29, Market St. Newark, N. J.

SHAMROCK

FOR SELECTIVE TUNING

SHAMROCK MFG. CO., :
Dept. 29, Market St., Newark, N. J. |
Gentlemen: Serid me detailed information on |
the Shamrock Kit. )
'
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LANGUAGE GROWING
BECAUSE OF RADIO

MANY NEW WORDS ADDED
DURING PAST YEAR

Lexicographer Claims Our Speech Has
Been Enriched as a Result
of Broadcasting

NEW YORK.—Nearly 5,000 new words
have been-:added to' the English language
hy the advent of Radio, declares Dr. Frank
H, Vizetelly, lexicographer of many years’
standing. To be exact, the eminent au-

- thority states that 4,998 words, from
“heterodyne” to ‘variocoupler,” equally
scientific and usually of Latin Qerivation,
are used by laymen generally as a result
of the influence of Radiophone broad-
casting,

' “Radio has not only precipitated the
exchange of ideas,” Dr, Vizetelly said,
“but it also has enriched our very speech
with a vocabulary indispensable to those
that would understand mechanism,

War Added Many Words

“The English language has been grow-
ing at the rate of 5,000 words a year.
Certain years the increase is less. Other
Yyears it grows with leaps and bounds as
a direct result of some world event, libe
Radio, or the war,

“The war gave rise to approximately
6,000 new words. These were not merely
military. They added to the chemical,
political and social vocabularies as well.

“Every .season brings in new - styles,
colors and trade marks. The number of
actual new words each season—well, their
name is legion. 'There are many that are
coined and thrown away forty-eight hours
afterward.

“We collect all the new words and then
have to wait for the public to judge it.
Once the public has put its stamp on
a word, and its usage, even misusage, we
put it into the dictionary.”

Station WGY Wins First
Place, Say Bostom’ans‘

Programs Excellent, Splendid Vol-

—During a canvass of Radio
listeners throughout. the state of Massa-
chusetts for the purpose of ascertainin
the . favorite broadcasj: station
Radiophans'it was. fou

80 5to. Statioh "WGY. of 'S

the local'stanidby, WN: n; dicio
From " this. it ta that ' the Bay

their evening’s entertainment. In a city
:picked ‘at random by the. investigators,
WGEY received Tfully eighty per cent of the
ropular votes hecause of the fact that the
programs were excellent and the volume
splendid.

DEALER’S SUPER-HET
LOCATES NOISY LINES

Red Bank, N. J. Fans Learn Source
of Interference

RED BANK, N. J.—Local fans had just
ceased complaining about the amotint of
static mixing up with their reception when
" a worse calamity befell them.” Hven
WEAT, the nearest powerful station, could
not be had through an interference which
puzzled everyone for a time, then the
trouble-maker was found and corrected.

J. C. Gregory, local Radio dealer, placed
a super-heterodyne in his aute and started
out to locate the offender.” He soon found
that the wires in a steel light pole on the
main street were responsible for it all—
poor insulation, the repairing of which
brought peace to the regular listeners-in,

N D e

Don't, if you expect to get hest results,
charge your A battery at the same time
you are listening in.

GIFT OF PEANUTS TO
BAND; PUT ON MIKE

AVENPORT, TA,—One evening not
Dlong ago an orchestra playing

from Station WOC here, found a
basket of roasted peanuts waiting for
them as an appreciation from a Daven-
vort grocer. So that everyone would’
have the benefit of the peanuts, several
were cracked before the miecrophone, :
Reports came from coast to coast, and
from Texas to Canada, that the pea-
nuts sounded very good.

BUGGY BUG LECTURE.
FOR WJY RADIO BUGS

EW YORK. —Radio bugs and

others listened to a talk given

here recently by Dr. Frank .
-Lutz of the Museum of Natural History
on the subject.of bugs. He told why it
was that a “cootie” stuck closer than
a brother, describing their quaint cus-
toms and manners, as well as their
outstanding business methods and re-
liglous rites. An itchy time was had
by all. .

LISTENING IN FOR HER DADDY

ume, Very Little Fading e

Staters as a whole depend uporn WGY for

Little Helen Marie Ludgate is listening in for hexr

ESD. Although only two years
every night, especially when her
t0 make her smile?

of age,

she is an ardent
dad’s station is on the air.

A

daddy who is an overator at Station
Radiophan and listens in
I wonder what is on now

Marconi Gets Concessions
WASHINGTON, D, C.—Control of Radio
broadeasting in Portugal is being- sought.
by the British Marconi company, which
has obtained a concession from Portugal

to operate broadcast stations, Reports
reaching the Department of Commerce
also state that this company is already
active in Spain, and Radio interest at Lis-
bon ig growing rapidly.

CINCINNATI SUMMER
OPERAS NOW ON AR

SEASON OPENING JUNE 23
CONTINUES TO AUGUST
[Cincinnati Zoological Park Association
to Give Shut-Ins Opportunity
to Enjoy Performances

CINCINNATI.—Operas to be given this
summer at the 'Cincinnati Zoo will be
broadeast, beginning June 23, through
‘WLW, the Crosley Radio Corporation sta-
tion here, each Monday evening during the
season, The Radio audience will hear the
operas through the courtesy of the Cinein-
nati Zoological Park Association, which
hopes to give the shut-ins an opportunity
1o enjoy the performances, which are at-
tended by thousands eVery suminer.

Although no definite schedule has been
arranged, the operas to be given will in-
clude the first presentation here of Donni-
zetti’s “The Elixir of Love”; while “Mar-
tha,” “Lakme,” “Manon,” “Barber of Se-
ville,” “Rigoletto,” “Mefistofeles,” “Lohen-
grin,” and two by Puceini, are the old
stand-bys.

Artists Who Will Sing

They will be directed by Ralph Lyford.
‘William Kopp will lead the large orches-
tra, composed of players from the Cinein-
nati Symphony Orchestra.

The: principal artists will be Edith
deLys, “dramatic soprano; Josephine Lu-
chese, coloratura soprano; Stella deMette,
mezzo-soprano; . Anita: Klinova, mezzo-s
prano; Regelio Baldrich, lyric tenor; Ludi-
vico. Tomarchio, dramatic tenor; Murio
Valle, baritone; Millo Picco, baritone; Ttalo
Pacchi, basso; Natale Cervi, basso-buifo.
A fine chorus will augment the soloists.

It is also possible that some of the hand
music and other features which precede
and follow the opera season. will be broad-
cast through Station WLW.

Premiere of Play Goes
on KYW Before Stage

Innovation Presented in Opening
- of Comedy “Easy Street”

CHICAGO,~—An _innovation:in the pre-
miere - of. a theatrical performance was
given Radiophans tuning in Westinghouse
Station KYW recently when the new play,
“Hasy - Street” broadcast its first public
presentationprior to the “opening. of the
lay. at the Playhounse theater here 3
£ i " were not:limited by this.
B except by the qualification that -
a’ recelving 'set ‘was requireds Ralph
Thomas Kettering, of Chicago, author of
the play, introduced the players'to the in-
visible audience.

The innovation of a Radic opehning night
is said to have had its reflection in a com-
pletely sold out house for the actual open-
ing of the comedy at the Playhouse,

WGY PLAYERS ON WJZ
VIA CONNECTING WIRES

First Time Schenectady Program
Goes on New York 1

NEW YORK.—The nationally famous
“WGY Players” were heard for the first
time- through Station WJZ here recently,
when the drama “Billeted” was simul-
taneously broadcast by the two stations.

The direct-wire connection between Sta-
tion ‘WJZ, Radio Corporation of America
in New York, and Station WGY, General
Electric Company in Schenectady, has
linked the two stations many times during
the past season for the joint broadcasting
of major events occurring in New York,
but the recent presentation of the famous
Radio dramatists through both stations
was the first instance where the proceed-
ing has been reversed and the New York
Station has rebroadcast a program sent
from Schenectady.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Part IIl—Even Grandpa Succumbs

LEW 'LEW { wHAaT
ARE YOU DOING
FOLLOWING THAT,
WOMAN AROLND ¢

CAN YOUL BEAT .
IF? IGET STUCK
For #1998
AND  THEN
ALONG COMES
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‘NEW two-tube RADIOLA —designed and built

At $35 by world-famed engineers in the great RCA
Radiola TiL. Two Radiotrons WD-11. Head laboratories—priced at less than you could build it )
lephones. In brief, hi ¢ . . ]
16 8, biseilie sad or i o for at home! A real RADIOLA—including the tubes ;
Py v and the headphones. A new model. Improved in ‘
Ou an 6,0 * » * L3 *
Radiola Loudspeaker . . $36.50 sensitivity and selectivity. Getting distance on the
Radiola Balanced Amplifier (push-pull) to headphones, and near stations on a loudspeaker. Re-
get long distances with' a loud ker. In- . e . .
cluding two Radiotrons WDAL .+ $30 ceiving clearly—reproducing truthfully. Its thirty-five
‘ dollar price means at last that every home everywhere
Or Buy Complete : = ‘th‘ 1 5 buil
RADIOLA IIL-A, the amplifier combined can tune in on the fun with a small receiver built
with Radiola TII in one cabinet; with four M T
Radiotrons WD-11, head telephones and for blg pe:ffo ANce. . i
Radiola Loudspeaker . . . . . $100 %erek a Rﬂdiolaﬁr Wev)pun_e!

Qb erctes on Dy Barteries Radio Corporation of America

There are many Radiolas at many: prices. Send Sales Offices:
for the free booklet that describes them all. 233 Broadway, New York 10 So. La Salle St., Chicago, Il 433 California St., San Francisco, Cole

11

REG. U.'S. PAT. OFF.

RADIO CORPORATION OF AMERICA
Dept. 315 (Address office nearest you.)
Please send me your free Radio Booklet.

Name
Street Address
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WINS BALLOON RACE AIDED BY RADIO

Mrs. Van Orman, wife of the pilot spoke
to her husband from WTAM, Cleveland.
He received her message while traveling
northward over Oklahoma.

Weather Reports
Help Goodyear Il

Winning Pilot Thanks Broadcast Sta-
tions Much for Success—Music
Helps Break Monotony

By H. G. Wilson
l \OR the first -time in the history ef

free ballooning, Radio reception
proved its value to pilots high in the
air and drifting with ‘the winds.

Ward T. Van Orman, pilot of the Good-
vear III, winning entry in the National
Ilimination, Balloon race, April 25, says
that Radio. played. an important part in
the wvictory
seven contestants for first honors.

Van Orman, veteran pilot of five nation-
al and two international races, and C.
K. Wollam, his aide, who has spent
thousands of hours in the air, flying both
lighter and heavier-than-air craft, said
that Radio added a new thrill to balloon
racing besides keeping them in touch with
advantageous weather currents and giv-
ing them the positions of the other con-
testants.,

Receiving et Designed by Pilot

The receiving set of the Goodyear TIT
weighs exactly nineteen pounds. Tt is
all contained in a cabinet less than a
foot high and eight inches square. Van
Orman tested the outfit which he him-
self built, over a period of six months.

DRY LAW HITS HIS
TRADE, SAYS SOUSA

John Takes Crack at Volstead and
Dill Bill for American Society
When Heard Before Com-
mittee

WASHINGTON, D. C.—In a declaration
before the House patents committee here
recently, John Philip Sousa stated that
the eighteenth amendment had sent the
light opera industry to the “how-wows.”
His reason, upon being questioned, was
that people wanted the old time drin king
songs, but the inspiration to the writers
of said songs was lacking.

No longer do the trumpeter and: the
fellow who works the slide tromhbone look
with longing eves at a glass of ancient
amber fluid, thinking that after the song
they could go out and quaff a tank or two.
Ah, no, “them days are gone forever,” says

John. And John Philip himself ought to
" know.
Both Mr. Sousa and Vietor Herbert

were in Washington as “star” witnesses of
the American Socicty in opposition to the
Newton bill, which would relieve the broad-
casters from the payment of unnecessary
royalties to the owners of musical pro-
ductions. .

Mr.. Herbert said sales of sheet music
was decreasing at an alarming rate.. He
also said the poor “renders” of such music
{at present was getting on the merves of

Jthe beople.

of the-'Goodyear III . over]

Van Orman’s, set was made by himself,
It enabled him to get weather reports
which were of advantage in winning

i the race. 1

to get the. results he was after.. The set

/is'a, four-tube dry cell outfit, the lagt two

8t which ‘are: reflexéd ‘back upon:
selves, giving the' volume outpu
tubes.  The antenia system used on -the’
balloon consisted of -two wires, each 200
feet long, suspended .half-way up the
sides of the -balloon and -opposite each
other, The two wires were fifty-three Teet
apart, the diameter of the- balloon- en-
velope., . =

Because the balloon had no ground con-
tact, use of this type of antenna system
was necessitated, one of the wires acting
as a counterpoise, and the other .serving
as aerial.

Sixteen stations, including Los Angeles,
Springfield, Mass.,, Chicago and  Daven-
port, the stations farthest away from
the start of the race at Kelly IMield, San
Antonio, were picked up. Reception from
every station was both clear and strong—
stronger than with sets that are on -the
ground, Van Orman said. The stations
were heard at levels varying from 2,000
to 10,000 feet,

Weather Reports Aid to Navigation

By means of the frequent weather re-
ports broadcast from stations. all over
the country, Van Orman was able to pilot
the Goodyear III into air currents that
carried him around or over storm areas
and helped him select the most favorable
winds both for direction and for speed.

The Radio receiving set also served a
purpose in detecting storm areas and
giving advance information about both
snow and thunderstorms by picking up
the static generated.

Programs - broadcast .during the flight
from WTAM, Cleveland, under the aus-
pices of the Goodyear Radio club, were,
distinetly heard by the pilots who were
traveling at that time over Oklahoma at
an elevation of about 2,000 feet. During
the evening, Mrs. Van Orman, wife of
the pilot, spoke to her husband through
the microphone, and Goodyear company
officials also sent greetings to the  bal-
loonists. Every station that was broad-
casting reports or messages to the
balloonists at specified times\was dis-
tinctly received. 7
Tocate Other Ballooms by Broadcasting

A coincidence of the trip came while
the balloons were passing over Kansas
City low enough to have becn seen. R.
S. Herman, manager of The Goodyear Tire

| & Rubber Co. branch in that city. was

speaking over the ‘microphone at WHB and
sending his regards to the balloonists.
This Radio-contact from WHEB gave the
Goodyear IIT men information about the

landings made by iwo contestants in the

Ready for the hop-off. ~Van Orman’s baloon, Goodyear IXI, in the foreground. It

landed at Rochestexr, Minn., covering a distance of 1100 miles from the starting

point. Photo at the right shows Ward T. Van Orman, pilot of the Goodyear III,
$uning in before the dscent at Kelly Field.

race and the positions of the others as
observed at other points.

“In the old days of ballooning”  said
Van Orman, “when the balloon was going
along at a good rate of speed and there
was nothing particular to do for the
moment, a fellow got pretty lonesome and
fell.to wondering what the folks on the
earth were doing, " But now, with Radio
contact with any number of points on
the ground, not only the portion directly
above the balloon’s course, but the old
home. town as well, the pilot’s morale is
buoyed up to a considerable extent.

“We give Radio a good share of the
credit in the winning of this race” he
continued. “Knowing about the conditions
ahead and being able to figure out a
course “in- advance was a decided ad-
vantage.”

Balloon. Acte as Loop -Aerial

Among the Radio: observations made by
the "Gloodyear IIT pilot were the- direc-
tional. features of his ‘antenna system.
He discovered that, when the plane of the

wires, which hung from the opposite sides
of the. balloon was perpendicular to the
direction in which the sending station
was located, the receptive properties were
at the maximum, while the swinging of the
balloon into another. position diminished
the set's receptibility. Checks . of this
were made with the craft's compass so
that the pilots found this ‘to be an in-
variable rule.

Van Orman and  his aide, Wollam,
winners of the American contest th
vear, are placed as eniries in the Inter-
national Tree Balloon Race to be held in
Brussels, Belgium, in June. They will
gail for Burope on May 28.

Tollowing are the stations which Van
Orman and Wollam heard.

IWOAI, San Antonio; WEHAZ, Troy, 2
Y.; WDAP, Chicago; WFAA, Dallas; WOC,
Davenport; KHJ, Los Angeles; WTAN,
Cleveland; KDKA, Pittshurgh; KSD, St
Louis; WBZ, Springfield; WEHN, Akron
(code); WNC, Memphis; WGY, Schenec-
tady; WJIAX, Cleveland; WHB, Kansas
City. 2

tion agencies.

or renewal.
Greatest collection Radio information,

5-tube neutrodyne.

2

In addition to_these features the
current issues give you all the live
news in Radio; advance broadcast-
ing station programs and a correct
and authoritative list. ‘of all broad-
casting stations licensed. - The first
and last word in Radio.

Today is Your
Radio Day

0 T T T U VI, O, T

Serving as a Radio Reference Library

You receive 52 issues with your subscription and 13 issues
in each bound volume

Bound volumes 3, 4, 5 and 8 are now ready for immediate shipment.

The supply of hound volumes 1, 2, 6 and 7 is exhausted.

This offer good only in United States and Canada.

To reccive a bound volume free with a year's subscription it is necessary for your
subscription to come to us direct with full remittance price.

We cannot extend this offer for subscriptions received through dealers or subscrip-

Make your remittance by check, money order or drait.
Your prompt action gives you one bound volume with each annual subscription, new

A-B-C lessons for Radio beginmers. 2, 3 and 4 tube reflex circuits. The famous

Miloplex with various hook-ups: Reinartz long distance circuits—ultra Reinartz.

Flewelling popular “Flivver” circuit. Single tube reflex circuits—super-heterodyne.
Special R. D. hook-ups.

Valuable Question and Answer Department.

Department on How to Install and Operate sets.

e e e e A e
RADIO DIGE‘IST 510 N. Dearborn St., Chi

Name

TN N AT SN SRR RGN SR AR SO0 SNGY SN AR e iR s

heck Offer Desired
One year's subscription, and clioice of
one volume.  Send Vol...... Inelose. ..., $5.00
One year's subscription, and choice of
two volumes. Send Vols..... Enclose...... 7.00
Additional Bound Volumes ul §2.00 each.
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DEALERS BROADCAST
T0 SELL EQUIPMENT

ORGANIZATION FORMED TO
BENEFIT PEOPLE

Keep Stores Open Evenings so- that
Prospective Purchasers Can
Have Demonstration

BUFFALO, N. Y.— “Open Evenings”
siyns on the business places of some of the
Radio dealers of Buffalo have incidentally
done the broadcast listeners of the vxcm-
ity considerable good.

It all came about this way:

There was a time in the good-old, bad
0ld days when Radio parts and equipnmient
could he sold because of the novelty of
the thing, But gradually things changed
and the public began to demand to be
shown concerning the capabilities of Radio
apparatus. Now, evervone knows that it
is rather difficult to show off Radio equip-
ment if there is little or nothing on the
air.

Moreover, the Radio dealer in the out-
lying sections of the city was getting a
lot of business hecause he saw fit to keep
his shop open evenings. In fact, if the
truth was known, that is practically the
only way some of these people could
“make a go of it.”

Dealers Fut On Paid Talent

The result of this was for the bigger
dealers to  start something in order fo
land more business. So they formed the
Radio Dealers’ Association of Western
New York, composed of about seventy-
five members. Someone conceived the
bright idea of putting on programs from
Station’ WGR/in the afterncons and giving
them a real chance to demonstrate their
wares.

To the credit of the Radio dealers it
may be zaid that from the first the pro-
grams which they put on have been of
a high-grade nature and the people have
benefited thereby. The programs run from
2:30 ‘to 4:00 every afternoon except Sum-
day. Only paid talént is used, and & pro-
gram director, A. J, Erisman, spends his
entire time arranging programs. The
programs are a  hit.  Incidentally,: they
sell’Radio equipment,

DAILY FINANCIAL DATA

~ ARE VACATIONISTS' AID

New Service by WJZ: Ts Val tiable
" Summer Feature

NEW YOREK. —Starting vecently, Sta-
tion "WJZ here began broadcasting a daily
finaneial summary feature. of particular
appeal to business men throughout the
country,

The summary, which bears the title,
“The Day's Financial. Developments,” is
compiled by ‘the financial specialists of
the Dow and Jones company, and. gives
Radic listeners the closing stock market,
exchariges, money, and cotlton quotations,
the standardized Dow and Jornes Averages,
and a brief digest of the important oc-
currences on ‘“the Street.”

The service, is particularly suited to
summertime Radio as it enables men to
whom happenings of the financial world
are of first importance, to keep in close
contact with the movements of the market
oven though they be far removed from the
city. The service is broadeast from 7:20
to 7:30 p. m., Eastern daylight saving time,
every night except Saturday and Sunday.

Church Attendance Not
Hurt by Broadcasting

CKY Check Shows Even More
People at Worship

WINNIPEG, MAN.—CKY, here, was the
first station in Canada to broadcast a
service from a church and claims the rec-
ord in the number of services broadecast
from various Canadian churches to date.
Over twenty churches of the principal
denominations are connected with CKY
by special wire and a service is broadecast
from a different one each Sunday ‘eve-
ning.

Often two scrvices in a day are broad-
cast, and occasionally three. If Radio
adversely affects church attendance, as it
has heen claimed to do, Winnipeg churches
should he suffering more than those in
any Canadian city. According to local
newspapers, however, church attendance
an a recent Sunday exceeded that of any
previous year. Churches of all denomina-
tions were crowded to the doors on the
Sunday in question. Certainly it hag
heen demonstrated in Winnipeg that the
churches have nothing to- fear in broad-
casting their services. -

PREDICTS VISION USING RADIO

Pyrof. Arthur C, Hardy, of the Massachusetts Institute of Technology, Boston, who
recently predxcteﬂ to a large andience of engineers that movies would soon be sent
by Radio, is here seen with a small working example of what the future machine will

be based on. ®Keystone Photo

French Like KFKX Plan carry the Paris programs clearly over

PARIS. — Suggestions are being ad-| the entire country. The system would

vanced at the moment in France to organ-|Tesemble somewhat the plan of the Amer-
ize a system of broadeasting stations to|ican relay station at Hastings, Neh.

BUFFALO FLAT HAS
SETS FOR TENANTS

“Cliff-Dwellers” De Luxe Get Six-
Tube Sets with Their Rent

BUFFALO, N. Y.—The modern apart-
ment house! Cliff-dwelling, de luxe! It
isn’t de luxe any more unless it is Radio
equipped.

By Radio equipped is meant just that;
individual equipment for each apartment.
It is that sort of equipment which has been
installed in Buffalo in the recently com-
pleted exclusive North Court apartments.

There are twelve six-tube Radio sets and
twelve separate concealed aerials. Each
set is incased in a special mahogany cahb-
inet which also contains the A and B bat-
teries and recharging equipment. Several
tests were made before the installation
was made and the set manufacturer has
made a guarantee to the installing firm
that there will be no interference between
the sets.

The experiment was tried one night of
placing two of the .sets side by side and

running aerials to opposite ends of the

building. * On one receiving set they tuned
in WDAP, Chicago, and on the other,
WHAS, Louisville, without the slightest
trace of interference. At the same time
WGR, Buffalo, was putliing a concert on
the air but there was no interference from
that in any way

It is estimated roughly that $175,000,000
was spent during 1923 by Radiophans for
sets and accessories, including batteries.

RADIO RECEPTION SIMPLIFIED TO
SINGLE CONTROL DIAL

It Is an Easy Matter for Any Member of the
Family to Operate a Set Like This

BRISTOL
Single Control Radio Receiver

Using Grimes Inverse Duplex System
Patents Pending

A good illustration of the absolute simplicity
is the fact that-a set is installed in the home
of "a blind woman Who operates it herself,
and is able ‘to bring it station- after statton
at ‘her will:
Powerful enough to get long distance récep-
It is a four-tube: set using Grimes In-
hich - makes. t equal

fication.
Non rerac’lmtmgf\nll ot disturb your neigh-
bors” reception when you tune in.

Many refinemernts including panel with tele-
phone jacks on the back of the case for
making connections.

Used with aerial or loop, and in some loca-
tions short inside antenna will give good re-
sults, When aerial and loop are both pro-
vided, it is only necessary to operate a lever
to change from one to the other.

The case is solid mahogany finished with
walnitt stain, It 15 handsome in appearance
and at the same time provides a rugged
protection for the working parts.

Price of Bristol Single Control'Radic Re-
ceiver without accessories........ $190.00
Bristo! Audiophone Loud Speakers, made
in three models:

The most recent dmelopmcnt in these
models is the Fiber Hoin with which the
Baby Audiophone is now furnished.
V\/réte for Bulletins Nos. 3013 and AY-
301

THE BRISTOL COMPANY

WATERBURY, CONNECTICUT
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BEFORE THEY THOUGHT OF “MIKES”

Eugene S. Goebel, WDAR
HE middle initial stands for Shall-
cross; just what he shall cross we
don't know-—but he shall. Born in

the quiet old Quaker city of Philadelphia

in 1902, he had a fine siart for a Radio
man,
From 1902 until he was sixteen he did

about everything that any other kid|

would do, then he decided to become a
Radio operator on a merchant ship.
result, “he spent about two-and-on
vears: cruising around the world, wvisiting
among other places the bund at Yoko-
hama, Iceland, Mexico and all points east.

After listening to a reeruiting officer
for about an hour, he was strong. for

This is one of
the greatest an-
mouncers (in size,
at least) in the
middle west. He
is worshiped by
thousands of
children,

Pred Smith (right) an-
. nouncer at Station WI'W,
Cincinnati. Engene .
Goebel {helow), one of
the annomuncers ab
W D AR, - Philadelphia,
wa$s the yonngster shown
last week, sitting in the
iate ‘mpdel automobile,

GBI

joining the Navy during the war, so that
he could pick up German SOS signals,
but the powers that be ruled him out as
too ‘young, so he spent his time teaching
the sea-going gobs ~around Boston the
way to “pound brass.”
Among other things Mr. Goebel Dos-
sesses @ fine baritone voice. It is re-
portead that during a:typhoon in the China
Sea the captain: of the ship he was on
asked him to come out on deck one morn-
ing to sing to the wayes. ’
He'is credited with being the originator
of dual broadecasting via telephone, that

is, the singing Yo of a person in one
outlying place is joined to the accompani-
ment of music from another.

The GREBE
'CLARIFIER

tion of the problem of radiation
receivers.

THE first practical, workable solu-

from regenerative

R

Fred Smith, WLW
ES, it WAS Fred Smith; the chubby-
‘! faced youngster who founded his,|
baby talk ‘vocabulary on ‘the word
“good-night”; to hear him repeat it night
after night, thousands of Radiophans re-
main tuned in to WLW till he signs off.
To some, perhaps, Smith’s “good-night”
may sound different now, for he. went
off and. got married the other day after
he had assured the girls that he wouldn't
do anything of the kind.
At the age of 21 he was the victim of a
nervous breakdowrn resulting from over-
study. : Impaired sight, almost to.the de-
gree of blindness, followed his recovery,
and he set out for'a iour of Hurope.
He  spent five .years “in' - Spain’and. three

4 vears in. France, Belgium, Holland; :Ger-

many and . England.

Wheén -America entéred the: war, Smith
went to" Paris and offered his services
to his mative country. Because of his

This youngster,
‘hardly able to
walk is now an-
nouncer at Sta-
tion W—, own-
ed and operated

a . laxge

newspaper.

knowledge of Spanish he was sent back
to Barcelona and placed in charge of
transportation for the purchasing depart-
ment,

Before leaving Germany at the close of
the war he submitted to an eye operation
and his vision was restored 'to mnormal,
practically.  Upon his return to America
he started out for a Radio career by pro-
ducing ‘the first Radario, a short play de-
signed. especially for ‘Radio production:
Up to the time. of going to press Smith
had mot told when that baby picture was

taken outin California.

And—

Unlike ‘the “wave-trap” it increases
signal intensity. T

$30

Increases Selectivity
Increases Signal Intensity
Improves Quality
Prevents Radiation

Is Easily Connected

Ask your dealer or
write for literature

A, H. GREBE & CO,, Inc. ,
Richmond Hill, N. Y. ~
‘Western Branch—451 East 3rd St., Los Angeles_, Cal.

Federal No. 102 Swpecial Set
is «CONVERTIBLE” g

< ONVERTIBLE” is the only word that even
nearly describes the Federal No. 102 Special
Receiver.. It is a complete ““portable’ set, with
Edry batteries, head phones, ete., ready for im-~
mediate camp or road use,—PLUS the capacity
for quick and -easy changing to wet battery for
city or country ““home” use. True to Federal
Standards, the No, 102 Special incorporates ex~
ceptional tone beauty, selectivity and distance
range. Federal flexibility pervades throughout,
—ithe No. 102 Special will operate perfectly on
any tube interchangeably,
Ask any Federal dealer for a demonstra-
tion of the Federal No, 102 Special Set
FEDERAL TELEPHONE & TELEGRAPH CO.
", Buffalo, N. Y.

Sndard R A DI () rosce

Boston, New York, Philadelphia, Chicago, Pittsburgh
San Francisco, Bridgeburg, Canada, London, England
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WGY EXPERIMENTAL
STATION PROPOSED

RESEARCH WORK REQUIRES
LARGER QUARTERS

General Electric Company Will' Erect
Special New Structure to Improve
Broadcast Transmission

SCHENECTADY.——A large hew eXperi-
mental station will be built here shortly
by the General Electric company for use
in the research of Radio phenomena. It
will- be located on land recently acquired
by the company and will cost.approxi-
mately $150,000 to construct,

While no plans have been drawn for .the
new experimental station, it is wunder-
stood the General Hlectric company will
build a powerhouse capable of delivering
higher power at various frequeéncies, and
antenna structures will be erected for a
wide range of wave lengths so that sys-
tematic investigation can be made of theé
advantages of various wave lengths in
solving the many problems with which
Radio now has to deal.

Present Space Limited

The - requirements of the present-day
broadcast program, including stock re-
ports at noon, an afternoon programn for
those at home, evening stock and market
quotations, weather reports, musical pro-
grams, plays, and religious services, have
filled up the available time. It has also

RELEASES OFFICIAL STATEMENT

H, B. Thayer, president of the American Telephone and Telegraph company, when

inta.rv:Lewed recently Trelative to Radio broadcasting, said:
Radio ission and in con 1 with that development, we shall continueé to
broadcast. 'But, until' regulations have heen established we shall not enconrage the
multipli i of b deast stati i ©United
=

been found tbat the space available in
the power house and operdting section of
the big broadcasting station is not suf-
ficient to permit experimental work with-
out interfering with the regular programs.
On this account a new station was consid-
ered necessary for experimental work,

“We intend to develop

The broadeast station now known the
world over as WGY was originally built
several years .ago for experimental pur-
poses. Operating under the experimental
license 2XI, .it had . conducted various
Radio experiments and added materially
to the fund of available knowledge. It

At all stores

cation of weak signals.

? For Super-

Especially vital to success in Super-Heterodyne,
Ultradyne and all straight radio frequency and reflex
circuits is distortionless and yet powerful amplifi-
This problem has been in-
comparably mastered in All-American Long Wave
Radio Frequency Transformers, as the most ex-
haustive and all inclusive tests have shown.
only are these latest All-Americans supreme value

e!\

eterodyn

Six Doll'ars‘

at around six dollars. They are the best long wave
transformers that can be purchased at any price! .

-Watch for.the new All-American Low Wave Radio
Frequency Transformers.
RAULAND MFG. CO.

2648 COYNE STREET, CHICAGO

- Pioneers in the Industry

Not

Booksellers See Sales
Aided by Broadcasting

Hoxie Neale Fairchild Addresses
Book Men at Convention ’

NEW YORK.—“Broadcasting Books,”
was the subject of a talk by Hoxie Neale
Fairchild, lecturer of English at Columbia
University, at the recent convention of the
American Booksellers association here.

Mr. Fairchild has been broadecasting
Browning for some time, and said that he
has found that his Radio talks have re-
sulted in countless and immediate sales.
The booksellers feel with Mr. Fairchild
that broadcasting books increase sales.

is known by those familiar with the
workings of the station that the regular
programs have béen broadcast for many
months at two wave ‘lengths—the regular
wave length of 380 meters available to
those using standard recéiving outfits and
also a lower wave length of 107 meters,
well adapted to rebroadcasting.

GIVE YOUR SET
A REAL CHANCE

to show the tome
and velume it can
develop with this
sensationally suc-
cesstul, long range
reproducer! Ex-
clusive microm-
eter adjustment
‘means more sta-
tions, better
values, real music,
No extra batteries
er coils— matural
reproduction.

Costs no more than others
but yields resuits that
ean’t be egualied—Ag fine
in appearance as in per-

A big,
tial, well Finished musical
ingtrument —any dealer
can be proud to stand
back of it.

JEWETT RADIOC &
PHONCERAPH COMPANY
§680 Twelith Street

DETROIT MECHIGAN
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OURT GIVES DE FOREST RIGHTS

JUSTICE SAYS
PRIORITY NOT
ARMSTRONG’S

“Father of Radio” Comes into
Own Finally After Seven
Years’ Battle

Decision Revolutionary

(By Special Correspondence)

NEW YORK.~—‘‘It took seven years,
but truths and justice have triumphed at
last.”” Such was the brief reply of Da.
Lee De Forest to the inquiry of your re-
porter who had asked the famous inventor
what it felt like to be entitled. to legal
priority as the inventor of the audion or
regeneration as a means of producing sus-
tained eleetrical oscillations in Radio re-
ception and transmission or otherwise.

The doctor, truly father of broadecast-
ing, was delivering a Radio lecture before
the student body of his Alma Mater, Yale,
when he was informed of the court’s de-~
cision favoring him.

Takes Victory Quietly -

Elated, but quiet withal, Dr. De Forest,
whose hair is now white from his years of
experimenting and litigations seeking to
defend his rights, told of the important
legal victory and his future plans,

The far-reaching decision, so important
to. the Radio industry, was. that made
May b, by Justice Van Orsdel of the Dig-
iriet of Columbia Court of Appeals. .In it
Dr, De Forest was'declared entitled to pri-
‘ority as inventor of ‘regeneration in trans-
mitting and receiving and the oscillating
audion,

Major Edwin H. Armstrong was dex
clared to have conceived regeneration sev-
eral months-after Dr. De Forest had ac-
tually put the prmc)ple into practice as
vouchsafed by dogument evidence.

‘e

patents, who had awalded pl‘lOI‘lty to Bd-
win H. Armstrong. Claims to be the in-
ventor had also been made by Dr. Alex-.
ander Meissner of Germany and Irving
Langmuir.

In' reaching the decision Justice Van
Orsdel said the question was one of fact
merely as to whether De Forest, who ad-
mittedly first conceived the. idea, had mnot
abandoned it after reduecing it to practice.

As neither Meissner nor Langmuir could
go back as far as October, 1912, when Arm-
strong evinced to have conceived regenera-
tion, the two were eliminated, leaving the
question merely between Dr., De Forest and
Armstrong. The eminent doctor had re-~
duced his invention to practice in August,
1912, and testimony failed to disclose that
he abandoned it, Justice Van Orsdel
found, 5

Counts De Forest's Suit Included

The case which brought forth the. final
decision from the court of appeals, was
brought by Dr. De Forest, Langmuir and
Meissner from the decision of the com-
missioner of patents, which had awarded
priority to the invention to Armstrong.
There were also appeals by De Forest
against Melssner and Langmuir jointly,
and against Langmuir individually on the
following counts:

“l—Means for producing sustained elec-
trical oscillations - comprising an oseil-
latory circuit having two electrodes in an
exhausted receptacle and a second circuit
coupled thereto having a conducting body
interposed hetween the electrodes.

“2.—Means for producing sustained elec-
trical oscillations comprising an oscilla-
tory eircuit having two electrodes, a second
circuit coupled thereto having a conduct-
ing body interposed between the electrodes,
and means for wvarying the frequency of
the produced oscillations.

“3.—The method of producing electrical
alternating currents which consists in
causing currents to flow in one of two
coupled circuits and varying the flow of
current in the first circuit by impressing
the potential induced in the second ecireuit
upon a conducting body interposed be-
tween twao elctrodes in the first eircuit.”

Basis of Revolutionary Decision

“De Iorest was the inventor of the
epoch-making invention, the audion, which
he patented both as an amplifier and a de-
tector,” the decision stated. “Prior t6 1912,
he had devoted much of his time to experi-
ments on the audion, and to the. various
uses to which it might be put. At the
time he discovered the oscillating audion,
he was investigating telegraphone record-
ing, the -telephone two-way repeater and
the -amplifier for. Radio work.

“It appears from his note book records

TRUE INVENTOR OF REGENERATION

De Forest is here shown wi
Phonofllm respectively.

Dr. Lice De Forest, often known as “Father of Radio,” inventor of the vacuum tube in
use by millions of Radiophans today, was recently awarded legal priority as and de-
clared to be the true inventor of regeneration in Radio receiving and transmitting.
The patent, now held by Major E. H. Armstrong, will be set aside, 1t is believed. Dr.
ith one of his first and latest inventions, the tube and the

©Fotograms Photo

that the first discovery of the feedback
circuit occurred in connection with: his
work on the amplifier. 'There ‘is some
testimony that prior to August, 1912, the
oscillating properties of the audion were
discovered by De Forest. It is unneces-
sary, however, to go beyond the written
records of August 6, 1912, -‘This record,
with the accompanying  drawing, clearly
shows a feed-back circuit,
Do Forest Undemably ithe Inventor

be, that this. drawing and the .notes, not

only disclosed the invention, ‘but disclosed

it in a clear,  workahle manner, - It mat-

ters 1little whether :the case ‘be disposed

of upon the: theory that what was done'in

August,- 1912, amounted to reduction ;1o
ct.

patents’are reversed’
to De Forest.”! ‘
~While no mformation is gvailable at thig
time, “an ;appeal to. the decision’ of- the

“It is generally conceded, indeed it must

court’ of appeals by the Radio’ Corporatl n'fd
of “Amierica or alhed mterests is beheved :

inevitable. However the case presented
by Dr. De Forest is_ believed. to be so
strong that no such appcal can hope to 1e-
verse Justice Van Orsdel’s decision.

“It has been a long fight,” Dr. De Forest
said,” “and I°am, of course, highly grati-
fied over the outcome.” He would make 1o
further statement.

:E'ougllt Against Big Interests
The: hlstory of .the litigation reads l)ke

1nwent10n, Whlch until now, had

been upheld Dr.» De Forest, struggling

against untold disadvantages and powerful

financial’ backing, hung on:doggedly, al-|

ways asserting he was ught Now. he has,
t, d: ot

This remarkable adjustable grid leak is endorsed
by Flewelling, Cockaday, Amrad, Kennedy, Cros-
ley, and many other prominent radio expents, It
enables you to get the -exact grid leak resistance .-
for the best -operation .of your tubes. Every con-.
ceivable resistance is obtainable without steps and
jumps between ¥ and 10 megohms,

ALLEN-BRADLEY CO., 290: Gr

E Everytubie requires some panticular grid leak

value for maximum.eficiency. Fixed-step

grid leaks donot fulfill the exacting require-

ments of grid. leak. control. The Bradleyleak,

which is unafiected by temperature or moisture,

."Gives a permanent setting and precisely the value
xeqmred for beﬂ opexanon. Try one, tonight.

whose work
strides it has.,

It is interesting to note also that Harry
Houclk and -Armstrong, who developed the
super-heterodyne receiver while in the
service of the United States Army, may
lose the title to this patent owing to a
claim of the government that inventions
made by its employees belong to the gov-
ernment.

" Future Plans of De Forest

While undecided definitely what the
next step will be, Dr. De Forest, speaking
for“the De TForest Radio Telephone and
| Telegraph company, holder of the disputed
patent, stated that an effort would be made
to get patent papers on the sixty claims
awarded by the decision and request that
the” Armstrong patents be set aside.

No dlﬂ‘iculty in: accomplishing this is

helped the art make the

Janticipated and it seems certain that re-

generation ‘in all forms for both trans-
mission, and réception will be taken away
from Armstlong and given the De Forest
.organization. The ‘award of Justice Van

-/|.Orsdel is so.broad, it is claimed, that the

patent ‘may also cover the mneutrodyne
principle.

. The Radio Corporation of America and
allied interests will make no statement re-
garding  the decision so unfavorable to
them, or what their plans are.

Hear Station WEAF in Apia,

Says American Vice-Consul

NEW YORK, — American Vice-Consul
Quinecy T, Roberts, at Apia, Samoa, 7300
miles from here, reports the reception of
Station WEAT’s program from 7:18 to
7:50 p. m, on Friday evening, March -14,
which was from 1:48 to 2:20 a. m. New
York time. A special program by Paul
Whiteman was being broadcast on this
occasion. The equipment uged by Vice-
Consul in Charge Roberts consisted of a
single-circuit regenerative set with two
stages of audio frequency amplification.

D:sta.nge C’rystal nd

‘rorna.s bal}
N Fans Ang

xhaust “any.

~STEINITE is the

ngmal long di
more ﬁnal 1y

ne reproduced.
Freehmk-upu show how toget* s
‘distance: end’ clear. reception.
Ala Portable Tuba Set illus-
tnr vncaﬁon tlme. Ynu ll

00D be
ntan. llslen In nl SIEINIIE ni my llsll.

Steinite !.nbornturlua, Jan. 28,1928
Atchison, Kans, %

" Pres nma you like to know when one is
pleased, K was skeptical, as I suppose many
Ors are; howeve am now conyinced

Steinite erystnlu will bring. in outsida
stations. I have heard hesides Kmu
Cit; 3 Stations, KFEX, Butings
AW, Omahn: WDAP, Chic
Cincinnats, and Fort Worth, Tex.  § hava
jaat sn ordinary two-slide tuner ceyatal

set.
ltl cortainly s pleasors to hear outside
ntationl with a crystal get, withont expense
.

8, tubes, ete. You can uge this

o,
1523 Golorado,
. K?;m;},"é“w"m @wawvw

Favorable Jitions and l i il
youmarvelousresultswith Steinite Cryatals

NOW 50¢<Each
SPECIAL 3frefee

STEINTIE is no ordinary_crystal, It's
an entirely pew discovery. Opens up new
pnas:bﬂmesiurcrys setreceivers.
STEINITE CRYSTALS ara being
imitated. None Gennme Unleas stampud

My Money-Back GUARANTEE

I unreservedly guarantee STEINITE to
giveyoubetterresults than youeyerthought
possible on your erystal set, and if you are
not surprised and more than pleased I will
send back

References: Exchange Na-
tional Bank, Atchison Sav-
ing Bank, Atchison, Kanzas.

Hookups show
you how to get
clear reception

and distant stations. Postal

card brings It without obliga.
tion. Also beautiful folder show=
ing Stein Specinl $16 Portable for
vacation and week-end drives:

‘Famous Stein $10 Tube Sets,

Long Distance Crystal Sets $5,

Stein Wave Trap $3 and Stein

Two Stage Amplifior $12.50,

Don’t delay the radio trest In

‘store for yi Order three,

STEINITE crysta!awdn —NOW. ™

+|' STEINITE LABORATORIES,

field' A Wlsconsm

503 Radlio Bidg, * ATCHISON, KANSAS

A




10

RADIO DIGE

S T — Illustrated :

May 24, 192

RADIO ON CABLES IF
SQUIER PLAN COMES

FAMOUS ENGINEER WOULD
RAISE EFFICIENCY

Believes Submarine  Telegraph Lines
Would Benefit by Application
of Ether Principles

NEW YORK, — Outlining = what he
termed the “Key Plan,” applying Radio to
cable operations, Major General George
0. Squier, until recently chief signal of-
ficer of the Army, said a short time ago
that Radio engineering was approaching
a phase of development which would
eventually give a speed and accuracy here-
tofore unthought of in cable communica~
tion.

By adapting the basic principles of|.

Radio communication. to the sub-audible
band of fregquencies, which apply princi-
pally to ocean cable practice, -General

Squier said Signal Corps experiments on|

the new Seattle-Alaskan cable have al-
ready shown marked progress. At the
laboratory of William M. Bruce, Jr., . a
c¢able engineer, at Springfield, 0., a uni-
versal automatic telegraph transmitter,
applicable to' Radio, land lines and sub-
marine cables, has been “developed .and
tested wunder the newly devised ‘“key
plan.” An improved form of rectified re-
ceived record has also been developed and
tested, he announced.

May Revolutionize Cable Op

SELECTED TO HEAD
WORLD RADIO MEET

Maxim, famous inventor,

Hiram Percy
who has been elected president of the In-

An entirely new range in cable efficiency
will be opened up by the use of electron
tubes, which will amplify the:cable signals
several times, just as amplifying - fubes
increase incoming broadcast-signals, Gen-
eral  Squier predicted, adding that with
properly designated signals, such ampli-
fication has already been demonstrated as
practical in laboratory work.

¥Following up his application of Radio
to wires in 1910, which made possible the
employment of an unused band of fre-
quencies between 15,000 and 190,000 per
second, and resulted in the use of multi-
plex telephony and telegraphy on wire cir-
cuits, General-Squier now proposes a: See~
ond fundamental 'step, which may revolu-
tionize 'ecable operation. .

How Squier Would Do If

By utilizing the special means of trans-
mitting and speeding up the Morse code
alphabet, - a5 demonstrated.. by = General

1 Radio. Congress, which will he
held in Europe next year. Mr. Maxim is
one of the best friends the Radio amateur
in this country has. ©Wwide World

Squier last year, he now proposes to hook
up his cable transmitting and receiving
system as follows: First, the generator
of the carrier wave, and the modulator;
then the transmitting cable, on the .oppo-
site end of which is connected the sub-
audio amplifier, followed by the detector
unit, and finally the interpreter, which
makes the message legible.

The key plan, through the powerful am-
plification made possible by electron tubes,
should logically: become a vital step in-the
reception of long, submarine cable signals,
the general:points out.: In the near futire
cable practice, he believes, . ~will .include
several: bands of sub-audible signal fre.
quencies. ¥

PROVED

BY LABORATORY TESTS
THE LOW LOSS :
GENERAL INSTRUMENT CORPORATIO

That explains why nationally known manufacturers of radio sets
have accepted ‘and contracted for these condensers to be used as

their ;
STANDARD EQUIPMENT

Herer are excerpts from two of the many letters received from
our manufacturing customers:

“Since using your GROUNDED ROTOR CONDENSERS, we believe
we will surprise the public:next seaon not only with the best looking but
also ‘with the best operating receiving set on the market.”

Another accompanies his order with the following:

“Your readings’ check up perfectly—your condenser improves the quality
of reception.to a remarkable degree. We hope the uniformity of your first
shipment will always. be, continued.”

* Minimum Maximum
4X 11 Plate 5 MMFD. .00025 MFD...
46A 13 Plate 6 MMFD. .0003 MFD.
46D 21 Plate 5 MMFD. 6005 MFED
4F 43 Plate ‘13 MMFD. .001 MFD...

AT YOUR DEALER
Otherwise send purchase price direct to us and you will be supplied

GENERAL INSTRUMENT CORP.

@ 423 Broome Street '

NEW YORK CITY
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BROING PasTS

FRESHM, t
alREg AN RANSFORMERS
OnoENE

el L mizgrmas egusco 1 pLurm) PYe
ml s Fry ELITE MANOCANITE, BAKELITE END REG. U.S. ToQ
s O et AL

N

SEERUINE: RADION
MAROGARITE PANEL,

ALL Parts LICENSED

ALL Parts MATCHED
Fine Workmanship

GENUINE HAZELTINE
AAmiO TANIPACTYR T
NEwEEsvNE

4%,

SRU%e

Aok
Sy

cEmNE
nAzEL e
NEUTROFORMERY

KILLARX smiminen

STANDARD PARTS

1 Drilled’ Radion Mahoganite Panel,
engraved in gold.
38 Four-inch Radion Mahoganite Dials,
gold engraved.
Gold Plated Jacks.
Genuine Hazeltine
mounted the famous - Comsco
Bakelite End Condensers. Positively
the only Neutrodyne Kit including

3]

Neutrofortiers

Send no money. We ship C. 0. D. Pay your post-
man. Then build your set under our WRITTEN
Money-Back Guarantea sent with shipment.
acknowledge all orders by return mail. same
on following day. We answer every letter we get—
on same day, The Radlo Shack are the Largest
Radio Denlers in Amerfca. No inferior goods,
Only the best and most reliable. You buy in
safety. Send your €. 0. D. order tod: ‘Thi
present low price may not continue,
pon NOW.

[CABINET FREE

Here is EVERYTHING needed to operate this coast-

to-coast set after building:

5 Tested Tubes. (Type 201 A)

2 45-Volt Extra Large Variable
for Neutrodyne .

8y, 3
Use the cou-

Complete . Assembly

Kit, Genuine 5-Tnbe . £
Hazeltine  Neutro-- 3
Ayne oy oeviicens veta Ad

EXECUTIVE OF¥FICE:
55 Vesey Street, Dept. RD 524
A NEW YORK CITY

also give our quality of goods. NAME (Print Plaim)

these famous Comsco Condensers. . 160 Ampere H (5 S Wl sy peieiriei
o A L y 2 Hazeltine Neutrodons. 2 Years .. t The Radio Shack, Dept. RD 526,

- — : . = 5 Bakelite Sockets. ; e snno-o}é 1 55 Vesey St, New York, N. Y.
= = 1 6-Ohm Rheostat with gold: plated ntenna Equipment .. !
E DEMONSTRATORS Z : ibe Bt aae @ CoS Ry e e
= = -Ohm eostat wit. old plate L = i (here only
= E 7 inov o match pandl.. - Complete Outfit, $43.40 | |- order Here
= w NTED = 2 %enunf’le Killark Shielded Audio (Parts Alse Sold Separately) 1 |Radio Set
= A E I Baenesral> 1 you' order Huilding Kit and, Oporating Du'tlﬂt cgné?ngf !
- =1 & " gether, we wi include Fine ahogany ' Finisl 5
= We want a live young man in every town, and in = .20 feet Tinned Bus-bar. FREE. 1 %éﬂ{‘{“ﬂi‘};“ﬁﬁ.‘?{?“sé?’ ":
f==t i = '1 .00025 Freshman Grid Condenser. 2 n R
= every section of large cities, to own, operate and = § Tuhular Glass Grid Leak - 5 ~ 1 the De Luxo Neutrodyne, $34.49,
E demonstrate “The DeLuxe Neutrodyne” Set fur- &=  SUPEAT Glass Grid Lok, ; ﬁ A @ﬁ@d e TrarE R o0 DT wve marked 4
= mnished you at discount, and special financial ar- == 7 902 Micen Condenser. g ! L P e L}() in IéOWEn square :ni
= rangements. Write fully about yourself ta Mr. = 1 1008 Micon Gondenser. ) . e e iy o Somplete, Quitt o
= Perry, Executive Offices, The Radio Shack, Amer- = Txact size special panel and, base " laccessa.| 0. D. Send CABINET FREE.
= ica’s Largest Radio Dealers, 55 Vesey St., Dept. = blueprint. {18 s I have ordered boih together.
= 524, New York City. Speaking with authority as' &= All packed in attractive box. 1 Everything ordered is subject to
= the largest radic dealers in America, we know of == Written Money-Back Guarantee. 1 your WRITTEN Money - Back
= 'no others large enough to both meet our price and = 1
= = 1
= = i
= = 1
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How to Make a Talking and Singing Suitcase

Part I—A Convenient Container for Radioc Set
By S. R. Winters

phone are freguently referred to as

talking machines. These instruments
have long been standardized in the ca-
pacity of reproducing speech and music.
The talking and singing suitcase, how-
ever, is a comparatively recent invention,
which term implies that a complete Radio-
telephone receiving equipment for the re-
ception of speech and music. is contained
in an ordinary suitcase. This self-con-
tained, portable Radio receiving set was
devised and perfected by PE. D. Lowell
and Brent Daniel, both of whom were for-
merly identified with the Radio Labora-
tory of the Bureau of Standards, It has
been recently standardized and the talk-
ing and singing suitcase is a catch phrase
that may eventually be bandied about
with quite the frequency of the term
“talking machine.”

Suitcage an Appropriate Container

The conversion of & suitcase into a con-
tainer for batteries, head telephone, loop
antenna, condenser, vacuum tuhes, and
other units comprising a Radio telephone
receiving outfit, clearly is a perversion
of the original intent of the leather-made
container. However, when speech or music
is heard coming forth from a closed suit-
case the popular imagination is arrested
and the lay mind is prone to doubt the
hearing faculty. The magic wand is com-
pletely enthroned for the moment! Aside
from the capacity of a suitcase trans-
formed into a miniature Radio telephone
receiving station to stimulate our imagin-
ing faculty, a receiving set in this form
personifies compactness and ease of trans-
portation from place to place. The suit-
case continues to represent the embodi-
ment of convenient carriage whether the
thing to be transported is a suit of clothes
or a quart bottle from the illicit stock of
the “bootlegging” industry.

The ‘talking and singing suitcase lends
itself to a multitude .of uses in the .out-
of-doors—it may be, carried 'as a mnovelty
along the stréets of a city, conducted far
afield in woods or on plains by means.of
the automobile, removed from land by
boat, or taken in the open spaces by hand,.
‘Weighing  approximately = forty . pounds,

THE phonograph, victrola and grapho-

L or e tro:

to another. When taken afield, if there'is
a broadeasting station within one hundred
miles of its location, the offerings of the
ether may be heard by an.adjustment of
two knobs near the handle of the suit-
case, when .the head" telephones are
clamped on the eardrums. The programs
of broadcasting stations within a range
of ten miles of this novel Radio telephone
receiving unit can be heard with remark-
able clarity, while the distance between

New York City and Washington, D. C,
has been bridged by a communication re-
ceived ‘by this talking and singing suit-
case, ¥

Product of the Bureaun of Standard

hatteries,
Plates,

and. singin

plification. The filaments and plates both
derive their electric energy from dry-cell
used for 'the
The original design of the talking
‘suitcase-involved the use of

60 volts Dbeing

The conception -of enclosing Radio: in-
struments in a Teather-made’ container is
niot novel of itself, the suggestion having
been first given tangible shape by experi-
mental efforts at the Radio Laboratory
of ' the Bureau of Standards about two
years ago. = Lately,” however, . this  self
econtained unit

andspeech:Has

Xper

product: o

tubes susceptible - to'“Operation . through

the necessity. for using storage batteries,
has hastened ‘the practical realization of
the advantages of this and similar com-
pact Teceiving ‘outfits. In "this instance,
six UV-199 vacuum tubes are employed in
the amplifying circuit, comprised of a .de~
tector, three stages of Radio fréquency
and two stages of audio frequency am-

Tuesday, November 27, during the

using receivers and but one tube.

ing announcement.
played were

207 Chicago St.

2-L.O, LONDON, ENGLAND
ON ONE TUBE
Another Record for the

ELGIN SUPER-REINARTZ

Rev. E. A. Cole in the residence of J. A. Mclver, of Roodhouse, Ill., while
operating a set made of materials and in accordance with the hookup fur-
nished by the ELGIN RADIO SUPPLY CO., tuned in 2-LO, London, England,
Later another tube was lighted and the
loud speaker used, so that four people could hear the program and conclud-
The numbers, time, and the order in which they were

Officially Confirmed

by the St. Louis Post Dispatch in conjunction with the National Association
of Broadcasters, who had charge of the tests.
Dispatch, Dec. 2, 1923.) This same hookup has been ddvertised extensively
as the one which brings in stations 2000 miles ‘overland on a_Joud speaker
and one tube; and this has been demonstrated so often ‘as to need no repetition.

Send a two-cent stamp for circular giving one, two, and three tube hookup,
and price list of parts for this remarkable circuit.

ELGIN RADIO SUPPLY CO.

test period between 9 and 9:30 P. M,,

(See page 34, St. Louis Post

Address the

ELGIN, ILL.

the use of dry-cell batteries, instead ‘of .

The nse

bulky storage batteries, these then being
necessary - to "keep  the filaments lighted
for any' considerable period.of time, which
heavy batteries contributed to the weight
of the portable outfit. .

Loop Aerial Used
of: a’ towering antenna.

ternal aerial is dispensed with in this self-
contained Radio receiving eguipment. In-
stead of such a more or less cumbersome
form of antenna, a loop 12 hy 21 inches
in dimension is employed. 0Of course,
the larger the loop the greater relatively
will be the range of the reception of the
signals, Button-like knobs under the
leather handle of the suitcase afford means
for adjusting the tuning condenser and
for stabilizing the instruments to their
greatest sensitivity. A single-action elec~
trical switch, on the outside of the suit-
case, is a means for introducing and sus-
pending the filament current. These knobs
are visible when the leather container is
closed, but they are not conspicuous
enough to identify the cleverly concealed
conversion of a common suitcase into a
miniature portable station for the recep-
tion of music and speech.

This portable receiving outfit also has
the advantage of assisting in the loca-~
tion of a Radio broadcast station, a
loop antenna having directional charac-
teristics. Also, indicative of its variable
uses, a plug may be arranged on the suit-
case so that a telephone receiver can be
connected in place of the amplification
horn. Thereby, when held in freont of a
Bell telephone landline transmitter, con-
versation may be relayed to a person at
some distant point. Practical tests have
included a realization of this feat.

Recent experiments have determined the
adaptability of this compact Radio receiv-
ing outfit .to reception on an automobile.
It was adjusted in resonance with WCAP,
the transmitting station of the Chesa-
veake and Potomac Telephone Company,
while the receiver was on the fourth floor
of a building. The suitcase was carried
to an automobile without once interrupt-
ing the reception of the strains of music.
Subsequently, the automobile -carried the
outfit. from Washington, D. €., to Hyatts-
ville, Md., ‘during which time the musical
program from the local broadcasting sta-
tion was heard without interruption. After.
reaching Hyattsville the talking ‘and sing-
ing: suitcase 'was. installed on. the floor of
the laboratory of Dr. J. Harris Rogers,
the noted inventor,' which .placement en-

REINARTZ
Three Tube Receiver
Assembly Details
Tuning Tastructions
Blueprints

FLEWELLING

Three Tube Receiver
Assembly Details
‘uning Instructions
Blueprints

FLEX DE LUXE

hree Tube Heceiver

Full Details for Assembly
Blueprints

uning Instructions %
How to Make a Loop Aerial
De Lux:

All five blueprints
-for §2.00

Send Only
No_Checks

Mongy Orders.
or ~ Stamps,
Coins at Your Own Risl

;
3§
8
Only 50 Cents Eack §
N
N
N
3

\ N\
m%‘}\
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MILOPLEX
‘hree Tube Receiver
Assembly Details
Tuning: Tostructions
Blueprinis
NEUTRODYNE
Five 'Tube Reeceiver
Full Assembly Details
Blueprints
Tuning Instructions

TV AN DR RN R O NN NN T T e o e o

RADIC DIGEST PUBLICATIONS
510 North Dearborm St.
Chicago, Tl

Please send me th pa;ié\é Offer of 5 Books.
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AN EVENING AT HOME WITH THE LISTENER IN

(SEE INSTRUCTIONS FOR USE BELOW)
Station and City ]Mm Monday Friday

CFCN, Calgary , Alta 70 Silent  [12:30- 1:31 Sllcnt Silent Silent.  |11;00- 1:00
CKAC, Montreal, Qu: 70 | Bilent | 6:00-10:30| Sile 6:00-10:30| Silent | 6:00-10:30| 3:30- 4:30
CKCD, Vancouver, B: 70 10:30-11:80{10:30-11:30 105 30-11 30/10:30-11:30/10:30-11:30] . Sil

CKY, Winnipeg, Man Stlent | 8:15-10:00 Silent 15-10 00 8:15-10:00

70 Silent | 7:00- 8:3 ent . | 7:00-

Tuesday '|Wednesday [ Thursday ‘Baturday| Sunday

Silent [ 8:30-10:00| leent 8:30-10:00|
26 5:00- 9:00} 5:00-11:30/ 5: 5:00-11:30| 5:00- 9:00!
0°(10:30-13:30|  Silent Silent  [10:30-11:30
60 9:00-10:00/ 9:00-10:00 8:30- 9:00{ 9:00-10:00
455 110:30-11:30(-_Silent ilent - {10:30-11:30
469 [12:00- 1:00/-8:45- 1:00 0} 8:45- 1:00| 8:45~ 2:00
265 Silent 7:30-8:30 7:30- 8:30| 7:30-8:30
12 | Silent - [10:00-113 00 leent 10: 00—11 00 Silent
60 |12:00- 1:30]121 :30{12:! e 12:00- 1:30)
92 110:00-11:50| 10:00-12:30
9. :30-1:00 8:30- 1:00{

PO, San Francisco, Calif,
ﬁng , Pittsburgh, Pa. i

o, I
NAA, Radxo Va
PWX, Havana, Cuba .
WBAH, , Minn. Minn
WRAP, Fort Worth Texaa
WEAY; Columbus, 0.,

WCAL, Northiicld, Mina. .
WCAP, Washington, D. C.
WCBD Zion, IIT. .
. WCX, Detrmm, Mich.
WDAF, Kansas City, M
WDAP, Chicago, 1li. .
WDAR, Philas elphm‘Pa‘
WEAF, New Yorl, N. ¥

I, Medford,
WGN, Chicago, Ill
WGR, Buffalo,

HO, Des Moines, la.
Wik, ‘Philadelphia, Pa
JAR, Providence, R.
WJAS Pittshurgh, Pa.
WIAX, CI d

WLS, Chicago, 11l
WLW, Cindianati, 0

WMAV, Auburn, Ala
WMC, Memphis,
WNAC, Boston,

PAY NO MONEY

Just Pay The Postman

8x26x8, Mahogany, Waluut, Oak, with Piano Hinges

ALL LICENSED PARTS |

‘N? HEN you get this m1gmﬁcent looking set wired and hooked up, you will be able to hear alt
stations without interference, All parts are same as illustrated in Radio Digest, Feb. 2nd.
Panet is mahogany with beautiful mahog’my dials—a sct fittcd for the most exclusive home.

s22 BLUE PRINT FREE
%% EASY TO WIRE

2 Rheostats, 25 ohms, Howard, Mah. Dial.
| Rheostat, 6 ohms, Howard,-Mah. Dial
3 Neutroformers, 2 Neutrodens,. Licensed
| Potentiomester, 1850 ot

WOAW, Omuha, Nel
WOC, Dayenport, Ia

WOO, I’h)ladelnhm,

* WOQ, Kansas City, M

WTAS, Elgi
WTAY, Ofﬁ{ - 9:15 7:. 5l 7 d H
WWJ, Detroit .Mich.. 517 | 7:30- 8:30| 7:30- 8:30| 7:30- 8:: 30 I 30—11 00 7:30- 8:30) 6 30- 7:30

Instructions for Use—All the hours above are given in Ceniral Standard Time. If your
city uses Hastern Time, add one hour to each of the periods stated; 4f your city uses Moun~
tain Time, subtract one hour ; if your city uses Pacific Time, subtmct two howurs. If in
addition, your city uses duyhght saving time, add one hour to this reswlt.  This table
E ludes only the ts, and, on Sunday, the lote afternoon program.

STATIONS IN ORDER OF WAVE LENGTHS -USED

Meters Call|Meters Call|Meters Call|Meters’ Call [Meters Call|Meters Call
244 WBBR|330 KFAR|360 WKAQ]|2395 WFI |440  CFCN | 492 © WEAF
254 WMAY [837 WBZ | 360  WLAK [400 PWX [441 WOS 500  WMC
565 KENF|[345 TWCBD|360 WMAK [400 WHAS (448 WMAQ|509 KLX
270 KQV|345  WLS|360  WOQ|405 WJIY | 450 CKY | 509 WIP
278  WNAC|[860 KWAF|360 WRM|405  WOR [455 KFOA 509 . WOO
280  WKAR | 360 KGU 360  WSY|410 CKCD |455 wJiz | 510 CYL
283 WHK 360  WBT |370 WGN | 411 WDATF |462 WCAR |517 WCX
283 WTAY 360 WCAJ {280 WGY|411  WHB | 469 KFI|517 WWJ
286 WJAS|860. WCAL|380 WHAZ|417' WBAH |469 WCAP |52 WHO
286 WTAS|360 WDAP|385 WOAI|417 WLAG |469 WRC | 526 WOAW
309 WLW|360 WEAY (390 WBAV (423 KPO | 476 WBAP|536 KYW
309 - WSAI|360 WGI | 390 WIAX[425 CKAC|476 WEFAA [546 KSD
312 KGO | 360 WHA 390 WTAM | 425 CYB | 484  WHAA

319  WGR|360 WEHN {395 KHJ {429 WSB [ 484  woC

326 KDKA|360 WJAR|395 WDAR (435 NAA |42  KGW

A SINGING SUITCASE

(Continued from page 11) Just place the headphones in the bottom
ahled the reception of signals from WHAZ, [ of an electric light bowl hanging from
proadeasting station in Troy, N. Y. The|the ceiling and see what a fine loud
difficulty of reception ordinarily experi-|speaker you have. If the signals come
enced during the summer months -from
atmospheric disturbances was negligible
by virtue of the use of a loop antenna,
which reduces extraneous noises to a min-
imum compared with those encountered
when employing an overhead antenna.

This self-contained outfit lends itself to
a variety of “stunts.” . Its conversational [
powers—parrot-like, of course—are quite /
varied. 'The grocer may be given an or- A
der, in the eVCHt that a particular broad- <
casting station or transmitting outfit is
issuing instructions. Imagine the con-
sternation of ‘being approached on. the
street and engaging in z conversation with
a suitcase, which event is not unlikely pro-
vided that a neighboring transmitting sta-
‘tion is:sending out messages.

(The second and: final part-of this extromely in loud the sound is thrown up against
oppartune article by M. Winters will not. only the ceiling: where it is. reflected._down
give the haoh-up used but will tell ‘how: to|into the room  with pleasing results.—A.
wssomble-and wire the'suitcase set—Bditor'st Ay Jones; Chicago, Ik o

Overhead Loud Speaker

X\
ELECT/AC \
LIGHT GOWL\| /‘V '
ONES 2
PH —J \ __r/oser

8 dagks;: Carter ...\ oot 2.70
2 006 Condensers, ' Muter. 1.50
'1 QFid Leéak with.Condenser, Walnart, 1.50
5 ‘Seckets, Kellegp’s ......... . 5.00 '
2 Transformers, Thordarsen's . 9.00
9. Readem Binding Posts .85
1.8x26° Mahogany. Panel 4.68
4 BEZEIS L iueeiiiiiins 80
3 Dials, Mafogany, 4 iny 4.50
1 Basshe; 50
2471t square Bus WIre .60 | f
24 ft. Spaghetti .0 o . = SEE BELOW
$63.53
Cabinet «.vvevrnsnnness He RO S veres 12,50 Mounted on Panel and Baseboard

SRHEOSTATS 2 250t 2 TRANSFORMERS ‘
LG OHM, HOWARD ”l ]IHO RDARSON:) I % BEZELD 1 3NEUTROFORMERS. ]

1POTENTIOMETER, 1GRID.LEAK AND 3 DIALS 1 8%ee'X 316" |
1850 OHMS;FEDERAL CONDENSER:WALNART | MAHOGANY a" MAHOGANY PANEL

‘éwm;.x - \

3 JACKS ] | 5 SOCKETS l

CARTER lBIND\NG POSTﬂ KELLOGS | £NEUTRODONS: }
2 006 MFD. { 24 £ 1. spAGETTI.
FIXED CONDENSERS TUBING.

Panel not mounted or drilled, only $45.50.

[COMPLETE WITH ALL EQUIPMENT|

IN- ADDITION TO ABOVE PARTS
w5 325 00 2 22%» Volt B Batteries.....ccvenee Crenene

24 FT.SQUARE 175x25°Ry
ITINNED BUS WIRE BASE BOARD

Blueprints FREE

5.T

(N U Amnern Storage Battery.
| DeLuxe Homecharger.
[}

1

1

I |2 eu Loud Speaker
5 Volt B Battery. S 5g0 TOTAL

The ahove parts and equipment complete would cost you §159.50! Our Price $125. 00
Written Money Back Guarantee with Each Set
Special Sale on Webster Condensers, Fine for Super-Heterodyne
$2.98 Nariin eyt (e 45 pe: $2.98

We are responsible folks, money cheerfully refunded within ten days if you are not satisfied

Variable Condenser, .0005 (same 'as 23 plate)
tist, $5.50. While they last—Bargain at..

All Orders Mailed Promptly. Send Cheok or Money Order.
Every- No Stamps Accepted. W
thing Quality M"rchandlse at Low Prices Personally
in Radio. E l b
o | Economical Radio House | S
4600 LINCOLN AVENUE, CHICAGO
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How to Install a Radio Set in Your Automobile

Part III—Chevrolet Installation and Panel Layout
By Harry J. Marx

Figure 1

HE Chevrolet Motor company has a ] himself and then install it in his car with

descriptive circular with the follow- | satisfying results.

ing caption on the front: “Will Your The illustration (Figure 1) shows the
Family Be Happy This Spring?’ The an- | portable Radig receiver installed in the
swer is “Yes—if the Chevrolet is|Chevrolet touring car, 1924 model. This
equipped with a Radio set!” No, the firm | portable receiver is the one at present be-
does not deliver the car with this set in- |ing desecribed in this series. The dashboard
stalled; but there is no reason why any|in this model of - the Chevrolet car is
regular Radiophan cannot make this set| straight along the lower horizontal edge,

PARTS FOR THE

SUPER-HETERODYNE *

the choice of

FORBES
2oy eseribed in the Ra- o

dio Digest—issues of
May 3 te 24th

Supreme for the

SUPER-HETERODYNE

REPLACE all others with %¢

RECEPTRAD, only then ./
will _y_op_do Jjustice to the vast 7
possibilities in Super-Hetero- //Q
dyne! RECEPTRAD parts are 2
The RECEPTRAD reyommendgad and specified by 7
Transformer (Type Lieut. Greiff. They make the /
1716) is remarkably S_upe{—Heterodyne-—-the greatest
efficiont  for  wse in circuit today—extremely easy. It

Super.Heterodysie and enables distance reception that is 7

ether long Wave work, unequalled, and volume so great /4/

that tuning with headsets is un- /7

necessary. 4/%

. 1§ your dealer d t RECER- . 7/
FREE v g s n oo am peoer. 7

en .

bing BEtUn  RADIO RECEPTOR CO. |
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set directly underneath it. A small
containing the B batteries was bolte:
the wall underneath the dashboard.

Figure 2

making it a simple matter to fasten the]resulls, When the loop aerial was used

box | the base was fastened to the top of the
d to|upper edge of the front seat, 'The loop
was one with 20 turns wound helically
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Antenna System

Figure 3

on two sides of a crossed pole framie, each

Both the four-wire antenna described |side of the square being 18 inches.
in Part I of this series and a loop aerial The four-wire ‘aerial inside the' top
were tried out, and with very satisfactory (Continued on page 24)
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Success is measured by results,
Results are only as complete as
signed testimony can make
them. Read the evidence!

Make Every Night
Silent Night

The Ferbend Wave Trap is guar-
anteed to tune out any interferin,
station. It is not to be confuse
with imitations hastily assembled
from ordinary parts. The price is
$8.50, Shipment is made parcel
post C.0.D., plusa few cents post-
age.” If you prefer, you can send
cash in full with order and we will
ship postage prepaid. Send us your
- order today.

FERBEND ELECTRIC CO.
23 E:So.Water St., Chicago, 11l




HIS beautiful GOLD
CUP will be awarded
by Radio Digest to the
World’s Most Popular
Broadcast Announcer.

_ You are invited, together
with Radiophans all over
the world, to help us select
the man or woman who
will' receive this priceless
‘trophy. You will find a
ballot on page two of this
issue which you can use to
vote for your favorite an-
rouncer. :

ADIO. Digest GOLD
% CUP AWARD will
be an annual trophy pre-
sented to the most pop-
ular Radio announcer in
the world. Every year
Radiophans will be given
the opportunity to select
the announcing “King."”
Everybody is invited to
vote for their favorite an-
nouncer. It is up to you
“who will be the winner in
the 1924 competition: Send
your ballots in early.

How to Némina&e and Vote

N THIS page will be 'found the

rules and regulationg governing
the Radio Digest First Annual GOLD
CUP AWARD to be given to the world’s
most popular broadecasting station an-
nouncer in a competition which starts
with this number and will continue
until the issue of Septémber 6th. Be-
low will be found a nomination certifi-
cate, All that is necessary for you to
do to place your favorite announcer in
tlie contest is te fill out this certificate
with your candidate's name and the
broadeasting station eall letters. Write
in vour name and address and mail to
GOLD CUP AWARD Editor of the Ra-
dio Digest.
of announcers in nomination. If you
will then turn to page two of this issue
you will find a ballot with which you
can vote for your candidate. These
ballots, numbered consecutively, will

This will place your choice |

appear in each issue of the Radio
Digest until the close of the contest,
with the September 6th number. Hach
of these hallots will count for one vote
when sent in separately. You can hold
these ballots until you have four that
are consecutively numbered, and when
they are sent in, a-bonus of ten votes
will be allowed for your favorite an-
nouncer., For each eight consecutively
numbered ballots your candidate will
receive a bonus of twenty-five votes.
For  each tiwelve consecutively num-
bered hallots fifty votes, and for each
sixteen consecutively numbered bal-
Jots—seventy-five votes will be allowed.
‘Who will be the winner of the Radio
Digest first annual GOLD - CUP
AWARD is a matfter entirely in your
hands.

Send in Wour Nomination Certificate

and Ballot Today

NOMINATION

CERTIFICATE

Announcers’ Contest
Radio Digest First Annual GOLD CUP AWARD
GOI§]1:) CUP AWARD Editor, Radio Digest,

0 N. Dearborn St., Chicago, Iil

Dear Sir:

L. HOMIREEE oy ym-bin srin Surorse s v v

Station

Signed
Address

Rules and Regulations

1. Radio Digest ~offers its " first
annual GOLD CUP AWARD to the
most popular broadcasting station an-
nouncer, This popularity to be deter-
mined by the balloting of the readers of
Radic Digest, and the: winning an-
nouncer will be the one polling the
largest number of votes.

2. All broadeasting station an-
nouncers are eligible to enter. Nomi-
nations can be made either by the
apnouncer or any Radiophan. Nomi-
nations should be made hy using the
“Nomination Certificate” appearing in
the issues of Radio Pigest, The names
of the announcers entered in this con-
test will be published from time to time
in: Radio Digest, The progress of the
voting for the announcers will be pub-
lished frequently during. the contest at
the discretion of the GOLD CUP
AWARD Editor.

3. Bffective with May 24th issue a
ballot will he printed in each issue
of this publication on page 2. These
ballots will be numbered consecutively
from one to sixteen. The voting offi-
cially opens with the publication of
ballot No. 1 in May 24th issue. The
contest closes with ballot No. 16 pub-
lished in September 6th issue of Radio
Digest, and the official closing date of
this contest is midnight, September
8th, 1924,

4. Voting will consist of filling in
these ballots with the name, inijtials or
nickname of the announcer and the sta-
tion and mailing to the GOLD CUP
AWARD Editor.

5. Ballots when sent in separately
will count for one vote. Bonus votes

will be allowed .during the contest
according" to the following schedule:

Tor each' four consecutively num-
bered ballots sent in at the same tims
a bonus of ten votes will be ailowed.

Tor each eight comsecutively num-
bered ballots sent in at the same time
a bonus of twenty-five votes will be
allowed.

For each twelve consecutively num-
bered ballots sent in at the same time
a bonus of fifty votes will be allowed.

For each sixteen consecutively num-
bered ballots sent in at:the same time,
being a complete set, a bonus of seven-
ty-five votes will be allowed.

6. The broadeasting “station an-
nouncer polling the largest number 6f
votes in the contest will be awarded
the Radio Digest GOLD CUP. In the
event of a tie for the GOLD CUP
AWARD each tying contestant will
receive the same identical award.

~-7. Anyone may vote for their fa-
vorite announcer with hallots clipped
from Radic Digest.

8. All votes to be credited must be
mailed on or before midnight, Septem-
ber 8th, 1924,

9. The Radio Digest first annual
GOLD CUP AWARD will be made by

a committee appointed by the publi-
cation,
10, Any question that may arise

during the contest will be decided by
the GOLD CUP AWARD Hditor and his
decision will be final,

11, . These Rules and Regulations
are complete and cover the awarding of
Radio Digest First Annual GOLD CUP
AWARD,

May 24, 1924
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St. Olaf College Chapel services,

. . : WEX, Dutrot, Mich. (Eastorn, ‘517 517). 6:00 p. m,, Din-
Tuesday, May 20 Headliners Of the Week | WAL iintas By, S0 0, a0 ;

: Mo Bentral. 411y, 3
ma,_‘ st«.])h Black's Sexton Cafe Orehestra

. : i 7 School of the Alr, piauo. tuniig-in MUMbE. DU0 AL
HIS WEEK might be called “Va- will be interested to know that Mrs. Addross, spealter ~from  the_ National me;q\ ,md

SKAC, Montral, Gan. (Enstar, %25)’3_11:90 . Tt ricty -Week” It begins with. a  Purdy is a pupil o2 Hubert Work, New '}iﬁ‘fnﬁ"i—’s{or‘y T e yoagatt AL do the i
%‘;m bé‘;g)?l ’;‘um‘m\l‘mh L REUSH prize fight broadeast by WSB. Tune York international bridge authority. Ensemble: 11:45 B 2, m., Nighthawk Frolic,
Stir Dommion” Sirubsiiy in- Tucsday and you will hear all the Saturday, tune in for WRC, first be- w%’ﬁr{m@ﬁ?&ﬁ" e {Bontral, Dayiioht Saving, 350,
Roy! co Orchestrn _ gory details of the fight between Young cause Homnorio Pueyrredon, the Ambas- 7:00-8:00 p, 1., Drake Cunwrt Luacl'ﬂ.ﬂe and ' Black:
CKY, Winnipea. Can. (Gonteal. 450). 8:15 D m,, Con i ; = , I
IL MecLcan Blusic Company. Stribling and Din Oswod. - For those gidor of Argentine, will speak and sec- ;&%‘;Zu S}J;mﬁmﬁ:mﬁ%: o Lun Qrgau
bb’ﬂ"mmlg“:aj‘gg“;)32,5,’- elom unable to stand such recreation WIP of- yn@ because the United States Marine Laugdon Bros., Rosemary 'H s, Tred W Dy =
oo Grnd Sompbony Orcheeny B0 Ohidr fors one of Hurope's greatest violincel- . pang will be broadeast. Yors Worthley, Jack Chapman's Orehestr: c
veriod;” 7115, “The Cgutrbmpm lists, Willy Lamping. Befter not miss Did you Enow that & band could com WEQAS)R 11".'}’5'3'119”’”’;""3';{&, Hpinl 5 ,I)’t us‘“”"}_‘_' t
T o e i pany this, he will only be here three months, . Ofyom, man? Frank ‘@ Robertsom : “Stard di Arcadia " Cafo
7 o L i i ids’ ni G s - < 100, adia Cafe Concerl Qr-
forsert, TEDIGA Weuatlidud, ol Wil Sijpdial cons “,%Vafl;ws%w, Dﬂ%htmzs Eﬂimﬂih%gﬁ is called. the champion one-man band 730, Droam Daddy witn boys aad gitls;
KFAF, Donver, Colo. (Mountain, 360), $:00-9:30 p, m., el e g pe Cr t ST artist.and will be heard over WOS Mon- We F 1,“3' reddew by Aynold Abbott fo -
d"AF Gloom Busters: Talk, Denver Reul Estato Dx- and: Loretta Clemens, are first cousing day. While you are tuning in this par EA ew Yor (E ﬂsturn Dbayiight _Sf}V{ng.
KEEES Angots, car. (Paoifie, 469). 6:15- of that great writer of kids® books, Maxk 0ty qo0ity pet KENF and hoar the s)t. 1175, lnuu;‘n Picturs it B0 e
Vocal congoert; 8:00- “Ma: Twain, ’l‘].w Cincinnati Conscrvatory of whe trow Marley Barthe cuinss  Now S 0, za G Orchestra U,
Cacoanut Gmm Orchestr: s - Music will award a Radio Scholarship S22 o=l SUrass, N0 L Alle aritone; Children's -
Cert; 10:00-11:00, Cencert, Marry Borfer, 401 . T SEats 1. Th ) mally these men adjust spark plugs for :30,” Din 01 music aldorf Astoria;
WERY, ilastings, Nebe (Cintral, 841, Bibseadensts through Station WLW to the winner o

Thnmuu 10

om W,
e o o 70 L e sommena:
program of KDEA. a unique cducational vontest. Tune in, ACIr every day voeation, but they are 0, G

N & Sophie Lrene Loth; Corn Products O ]
F. Li Ios, Pacific, 278). 3:30 o . % ¢ going to try their hand at entertaining ir: 8:30, Brooklyn T qla News Review; 9:00,
it ] l;:ffmbzsacﬂ e oot o Tben. minsletany, Jand see How, Been pour-ears” o .G emhbin Guiseppe Lamghmdormumh 20, Talleon” Dlue Tibbor |
Aol Howrr program  of are, A Cayulmaise; , Evereads Milstrels
bers by children; 8:00- talk FGY is bati . - WEAQ, Columbus, ‘0. (Eastern, 350), 1:30 p. m., Gar-
Su“‘,}’u‘gc’;’}“bﬁe‘f ém,,jm, Va1 WAAW offers a very unusual La']_k 3 WaY is a Statu_m always up to stunts. fen -l tombor, Ohite Stum Um‘mhy hculty
Semple Aclherson. Thursday, when Rev. Bdgar Brown will Twesday; if you live on a furm and are wAr“;l\ naD 3 ex'u({\:f" , D . m.
Pacific, 312] 400 0 p. m., 5 4 i orie ) i 3 he ear’ THing crow P uyess. Wil Meburray; ,
T LN 0, iadio Loll . ubonly: Mis, experiemees hunfing tre‘}t)o,f tt“ early fmo ?hi'b élt"“. of thg gram by performers from Drost, Tex.: 11:00-1%:00,
play, “Seren Kevd fo Daldpaje,”” KGO Players; Atlon dope” in Omaha. His disguise was so  reoster, tune in for this Station an usxm recital, Miss L. Mabel Cranfili’ and’ assisiing
0; 19:00-

0 m“‘ len % St. ¥Frapeis Dance Or- complete that mnone of his flock would . listen to the voice of the city. You.will
Halstead leades

Lo S; . .
nage2), 12:30 P m Cone have recognized him. hear the colls of the peddlers, sounds wf" Pl“’igi"’!”gEfaD,fE‘;‘.“g{'mD?g"gf‘é‘u';‘;""“ 308
4:30, Talk, wcite P Byvery Friday night bridge fans have of the traffic, and musie of the hurdy- Ol(.l.\(,btl'd, s ance of Solid _Silver,”
Kt ors, Oreson Mgrioutpural tuned in to WAAW tolisten fo Mrs. Guy  gurdy, and will, no doubt, be more than viu; 600, Sungy ;g’gﬂéyg Liadies I&“Jc'he'ilﬁ'
KH). Tos Angsics, Caiir, (Pamﬁc 355). 12:30-1:15 1. U. Purdy’s bridge lessons. No doubt, yon pleased with your lot. “‘Miniaturs  TLady’” aperetta, conducted -
Program, Lenore Killian o Stultz; 915, I‘our Leaf Qhammrk CD'nLarh' io: 1:),
DiEniste White's Calilornians: 3 0- J  Charlis Jerr and his_ Symphonic' Dance Orchestra.
sicale; 6:00-6:30, Art Hickmans Concerl Orchesira;

WGN, Chicage, IJL (Central, 370). 7:00-10:00 p. .,

Gertrude Griffiths, soprano; Bess. Ferguson, planist:

Mary Louth, violinist; Ramon Biondi, viclinist; Dance

inusic, Oriola Orchestrn.

GR Buffalo, N. Y. (Ea5tern. Daylight Saving, 3[9).
a 0 g Albert  Boy

0. the Ra,dm Denle:s Musical Program;

ner c,

WGY Schencctad)l. N. Y. {Eastern, 2380), 1
“'The May Party,” Mrs, :C. W. Ashworth; 5:30
music, Instrumental .Trioc of Hotel Ten Ii: N
““Ine Future Developments -in Metals,”” Prof. Morti
er I, Bayre: 8:00, Program, Union Collega I\Iuslu.ﬂ
Clubs, Howard Hall, A. H, Abel ell, Jr., pi Ad-
dresﬂ‘.v“Cvllth Athletics and Educatmn" 'Prof. lerlL;

. R. Sheshan, T. ] Wey

WHAS, Loussville, iy, (Contrat, 400}, 4:00-5:00 . mm..
‘Walnut Theater Orchestra; Alamo Theater Orches LXJ*
7:30-9:00, Concert, Dixic Stars Orchestra; Reading,
Mrs.  Cordia Greer DPetrio; Beading, Au Tuteresting
Hlsml‘lcnl Episode,

WH as Gity, Mo. (Central, 411), 2:00-3:00 p. m.,

Sweene:

Three members of Roxie’s Gang whick is
noted for the wozderful conceris which are
broaflcast every Sunday evening from the
Capitol Theater, through Station WEAX,
New York City. Eugene Armandy (a.'bove)
is the comcert ma.ster of the Capitol Grand
Orchestra which is an outstanding feature
of each concert. Susan Dunbar (right) is a
recent addition to the Gang and Phil Chman
{extreme right) is the clever manipulator
of the “ivories” and a member of the popu-
lar team of Ohman and Axden.

Wﬂl]am Goelz of St. Joaenh Mo.. will ‘enteriain the
Radio artists of WIR: Numbers, SWBanY Radio Or-
chestra, Solos by UDnular WHB artists.

WHN, Ya N. (Eastern. Day.m!ﬂ Snvmg 360).
2:18-2:45 p. m., 1::1 B. Mark 2
T BT Ban Crchasin
%ud H)s annnmnrs, assi
ive; iK

:45-5 5 .
Louig Cohen’s orchestru; :30-9:45, “*Auniversary of
the Signing uf the Becklenburg Declaration of fnde-
pondence,” Dby George N. Sage of ihe National Sec.
League; 9:45-10:30. Ace Brigode and Tlis Fourteen
Virginiang from -the Monte ‘Carlo; 10:30-11:00, Pro-
gram of classical .songs, by the ANl Natlons’ Afsocia-
nnn Hem'y '1‘\1 T l\[daon foundu‘ 11:00-12:00. Ber-
dman’s orche:
WIP Phﬂade]phm Pa, (E‘lﬂ:\‘-l‘n. Daylight Saving, 509),
1:00 p. m., Organ recital, Karl Donawitz;
larrpmgnm by Cameo 'Trio, direction Harry Link:
A Strong Baby—a Good Citizen,”” Talk by

5:30-7:00, M0sio memioty contest, Pitzgorald Hlusic
Cmnpuuy Baymond Harmon, dirce 7:00 1il-
n's program, Stories of Americ
\VJI!EI Sylvester Hertzog; Weekly
mand un(l Quwn Titania; Mimmie Ll\mﬂ‘n Did .
Gordon, reuder:; Bedtime story, U
0»10:\!0, Deluxe program; 10:00-11:00, Art
Hickman's Dance Orchiestra,
K18, Los Angeles, Calif. {Pacific, 360), 8
Coneert program of voeal and instrumen

ith Clifton; GDS chl\ Regan and his WIP
Little Symphnnv Orches! i

i) .
§:46,- Willy . Lamping, virtngso, Helu\

100 p. m., Buotl\myd Bllckluh pinno _accompunist; 9:00, ‘Jollies
1 seleciions; 92

o Lo lhé, VS{mmi}{mn Samo(l)m hCluh. 10700, Ted Yeems

other features, is Victor Becording Orchestra

KPO, San Francisco. Calif. {(Pacific. 423), 00 . 7:00. 0. Florence Bmscha Herring, soprano: F. W. WBAP Fort ‘Worth, Tex. (Central, 476),.7:30-8:30 p. | WIAX, Cleveiand, 0. (Eas rn. 350), l’xezrmn arranged
m., Rudy Seiger's Pairmont IMolel Orchestra Sol Bedtime story,
Palmer; Si

J
by Cleveland News-Leuader;
Thoodora J. irwin,

ak, tenor; Hilda Trarr, pianist; Norma T. ,GCD ncert, Walier Colling’s Band of Cleburne, Te:
mst.

2 1tysi: 48
ory udy Seiger’ s Gaps, dramatic Teader; Snlhe DMenkes, accompanist; ‘| 0:45, Loncert Fort Worth Harmony Club artists. E. G. Johnson; Radio Talk Cm’tﬂan. Dn
* ¥airmont Hotel Otehes 5:30- umm n's hour 7:30, Speeches, American l‘m‘m Bureau Tederation: WBAV Cnlumhus. 0. (Easfern 390),  12:00 an., Piano lections; Joe Smith-Marthn Tea Gl
Hmk‘s B Bmt.hus of KPi 0: 6. Cleveland 7:58, Musical program continued. sic, rhach. Ow Jet, Thimble heater buxld‘
0, Rudy Seiger’s Fairmoni Howel Or- | WAAM, Nowark, N, . (E: asmm. Daylight S:Lvmg, 255). WBZ. Sprmnﬁnlﬂ Mass. (Enstarn, Daylight Saving, 337),‘ Club Mandolin Club; Voecal n

l]U “Richard Joﬁe Islam Joseans: 7:00-7:30 jJ. m.. “*Star-Spangled Banner, 4. m., Morning devotional service. General Con-f son, _scloist; Hardshoe al) ng,
E. Max Bradfteld’s atilo Band. Sussman his _Original Memphis S)ncujmmrs, fnzenm of 'the Mothodist Episcopal ' Church; Ley' anc)m,’ Club; I\Immlnxm-;‘ ]‘( v Ten

KQV Plﬁshurgh Pa. (Eastern, D'-yhuh( Saving, 270), ¥:30-7:45, Arlmu Felker, soprmm, 7:45-8:00, The- m., Dinner concert, Leo WNeisman Ensemble ij New York, N. Y. (Eas tern Dfuy[[gh( Sf\vn\g 405)
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Frederic W. Wile of
the. Frederic 'W. Wile
News Service, broad-

<. casts a talk on “The

Political Situation in

Washington Today”

every Thursday even-

ing' at 9:00 p. m. east-
ern standard time,
ﬁ.'om Station WRC,
“The Voice of the
ca.p:tol,”nw%shington.

Where to Hear Concerts

HESE are the stations for music lovers to dial, and you can hear,
providing you dial correctly and read the programs carefully, every-
thing from jazz to opera.

Tuesday: CKAC, CKY, KDKA, - WEAO, WI‘AA WFI, WGAZ, WGI,
KFI, KFSG, KGO, KHJ, KIS, KPO, WGN, WHAS, WHE, WHE, WIP,
KSD, KYW, WAAM, WAAW, WBAH, ~WIY, WJZ WEAQ, WLAG, WLS,
WEAP, WBZ, WCAT, WCX, WDAT, = WMAQ, WMC, WOAW, WOC, WOO,
WDAP, WDAR, WEAF, WIFAA, WFI, WOR, WRC, 'WSB, WTAS, WWJ.
WGI, WGN, WGY, WHAS, WHE, Saturday: CKAC, KDKA, KFIL
WIP, WJAX, WJIY, WJZ, WLAG, KENT, KFOA, KFSG, KGO, KHJ,
WLS, WLW, WMAQ, WMC, WOAW, - KPO, KSD, KYW, PWX, WBZ
W00, WOR, WRG, WSAIL WSB, . WCARE, WCX, WDAF, WDAP, WDAR,
WTAS, WWJ, WEAF WI‘AA W]."I WGI WGN,
Wednesday: CFCN, CKAC, CKCH, ~WHAS, WHE, 'WIP, 'WJZ, WLAG,
KDKA, KFAE, KFI, KENF, KFOA,  WLS, W)/IAQ, WMC, WOAW, WOC,
KGW, KHJ, KJS, KPO, KSD, KYW, W00, WOR, WRC, WSAL WSE,
PWX, WAAM, WAAW, WBAP, WBZ, WTAM, WIAS, WWJ,
WDAF, WDAP, WDAR, WCAE, Sundays: CKAC, CKY, KDKA, XFI,
WCAP, WCX, WEAT, WEAO, WFAA, XKENF, KISG, . KGO, KGW, KPO,
WIL, WGAZ, WGI, WGON, WHAS, KHI, KYW, WBAP, WCAE, WDAP,
WHB, WIP, WJZ, WKAQ, WLAG, WDAR, WEAF, WFAA, WGI, WGN,
WLW, WMAQ, WOC, WOO, WOR, WGY, WHAS, WHK, WIP, WLAG,

% WQOS, W8B, WTAM, WTAS, WWJ, W;LW woe, woo, WSAI WSB,
Thursday:  CKAC, CKY, KDKA, WTAS.
KI'I, KFKX, KFNF, KFS8G, KGO, Monday: - CKAC, KDAK, WEFAA,

v, KHJ, KIS, KLZ, KPO, KSD, - KFAB, KFI, KFKX, KIFOA, KGW,
;:[%g?v' WA;];M, WBAH, WBAP, WBZ, KPO, KQV WA_AM WAAW, WBAH,
WCAE, WCOBD, WCX, WDAF, WDAP, WBAP, WRAYV, WBZ WCAE, WCED,
WDAR, WHAF, WHAQ, WFAA, WL, WCX, WDAT, WDAR, WEAY, WFAA,
WGI, WGN, WGY, WHAS, WHE, WFL WGAZ WGY, WHA% WIP,
WIP, WIJAX, WJZ WLAG, WLS, WLW, WMC, WOAW, WOC, W00,
WLW, WMAQ, WMC, WOAW, WOC, WOR, WOS, WRC, WSB, WTAS,
W00, WOR, WSB, WRC, WSAI WWI.

WTAS, WWI. Tuesday: CKAC, CKY, KFSG, KGO,

Friday: CKAC, CKY, KDKA, KJs, KPO, KYW, WBAP, WOX,
KFAF, KFI, KFNT, KFOA, KFSG, = WHAS, WOAW, WAAW, WDAF.
‘KHJ, KGW, KPO, KQV, KSD, KYW, WDAR, WEAF, WFAA, WIP, WIAX,

Inawnra Broderick,
coloratura soprano,
who will appear on

KGO, the Pacific
Coast . broadcasting
station of the Gen-
eral Electric Com-
bany, QCakland, Cal-.
ifornia, on Thursday
evening, May 22, at
8 p. m., Pacific bxme.
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. e a 0 B orchestra;
Nia CKY, Winnipes, Can. (Central, 405), 1 L - § - Coty, Jack Armu- is
TueSday’ y sofial ; Tnsects " of Economic lmpo) Ay WGAE; Pittsburah, Ba. (ﬁastorn Dafl'fl mtmsvwlnw. 462)
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of Women Voidrs: 2:0-4:00, myn,;m A 0 Stunt n m by thu  Garag WDAP Chicage, m (CM"&, D i he Sanaars, 360/ Hon. Edward T, omm;mm 0, Marion F. Ledos, when  tordial
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c’ nati, . entral ayiig aving, > ‘ermin_ Cardona, 'leader. 1, Gemd Osborn, cornetist and i 4:00 B 3
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i 0, Pupils, (‘lsnn D\ll:nl Gurm omm mo, n,me ot dorf 1 7300, Synagogue Services: 1'30, Thorl]tun trio, Mary May Jones,  violini KYW, WBAP,
Sellocl of Misia: 5:00, Wesldly Child Life Stories for | Bard el Tred B hor: Pl Aiorian Agriculturist:’ 8:00 Columbia| & c.collist, Mildtea Sebalk, pianist; V WDAP, WDAR.
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N r {ho Payne children: Bedtime le- John; 8:00- n talk, member Ohio State' University F'wu"y. 4 i merca. Tunche 5, Lyon & 3 4:20, WMAQ, WOO,
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Kansag City, Mo. (Central, 360), §:00-9:30 p, m., n, tenor; Dsther Evans, soprano; August Fischer. WGR, Buffale, N, Y. (Easiern, Daylmht Saying, 3!9), Golden, dnectnr 4:45, Ovgan recital, Mary Friday: . CKAC,
Program of clagsical music, Samuel Adair,  director, -1:00 . ta., Organ, ort. B ahe 7:50, Havina  Casiny’ Oobmsteeriv, X }Inte! XTI, KHJ, KPO,
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Where to Hear Talks

TALKS instructive, serious, humorous and even. frivolous, are broad-
cast daily and below are listed the stations.

Tuesday: CKY, KDKA, KPAF, Friday: CKY, KDKA, XKFAR,
KESG, KGW, KYW, WAAM, WCAE, KFOA, KFSG, KGW, KHJ, KLZ
i WDAF, WDAR, WEAF, WEAA, WG, KYW, WAAW, WBZ, WCAP, WDAT,

WaY, WHAS, WIP, WIY, WJZ  WBAF, WEAO, WFAA, WGI, WGY,
WLAG, WLS, WMAQ, WOC, WOR, WHA, WHB, WJY, WIZ, WLAG,

Sandy Meek, bar-
ritone,  who has
appeared a num-
ber of times at all
of _the - Chicago
stations, will bhe
heard from Sta-
tion WDAP, The
Drake Hotel,

‘WRC, WSB. WLS, WLW, WMA.Q, WOC, WOR,
Wednesday. KDKA, KFAR, KFKB, WOS.
KFQA, KF8G, -KGO, KGW, KHI, Saturday: KDKA, KYW, WBAH,

KPO, . KYW, WAAM, WBAH, WBZ, WBAP, WDAR, WFA.A WEFT, WGI
WCX, WDAT, WDAR, WEAF, WEAO, WHAA, WIP, WLAG WMC, WOAW,
WGI, WHA, WHAS, WgZiNE{VCLAG’ WOC, WRC.

WMAQ, WOC, WOR, WO C Monday: CKY,

Thursday: KDKA, KFSG, KYW, o5 B0 b WDARKJT?;%}AAF \%gﬁg
WAAW, WAAM, WAAW, WBZ,  wraa’ wge, WGY, WHAZ, WLAG,
WCAE, WDAF, WDAR, = WEAF, oo
WEAO, WFAA, WGY, WHAA, WHAS,

: WHB, WIP, WIAX, WIY, WJ%, Tuesday: KFSG, KGO, KGW,
Bernice Bell who WLAG, WLS, WLW, WMAQ, WOC, KYW, WDAT, WDAR, WEAO, WGY,
broadcasts the WOR, WRC. WHAA WHBE,

household hints 4

every morning at
10:45 a. m. from
Station WELAG,
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pehind of its neighbor, the exact period in-
dicated on each dial is the same as that on
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D tearton. violinist; Dance music. Oriole Of-| = ared Postman's Qua Ulbe"lﬂn- SOpTal
cliestr. A WTAS, Elgin, 1il. (ccntral 286) 7:30-7:45 P. m Bed- [ WCAL, annﬁem an, (Cenﬁ'al. 360, 9:45 a. m., St
GR Buﬁwlu, N. Y. (Eastern, D:xyﬂnht Saving, 319, time stories, “Olvia 7:45. Lee Sims, pianist; $:00- Olaf College Chapel services; 12:00 midnight, concert.
0 o Bouchar 12:00 midnight, Jmes Herbuveauxs orchestra: SOnES, wcxv Detroit, Mich. (Easterm, 5i7), 4:15 D, m.. Music:
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Frbhc, ths Plantar.\on Players.
wD a.ﬂ\]m . (Gentml. Daylight Savmn. 360).

3 M 7L % ia by ette Ci’{llcu&«gt B reas ol e o
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stpeits %085‘@‘11 V}’g;‘;“w%? HhE 1200 % Tresday: KGO, “Seven Keys to I, Porter, director. ;
il o Kl i o ~ P . "
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WY, New York, N. (E: 'cern nayught savhm. 408). Opera Co.; KDKA, t-act play, Norman Bill.”

40 D. m.. Muv Mnhoneyr pun 3.
[ n boxing bout \\'m'd pic-

’I‘no' 9:00

drew W1n

WJZ New ank, N. YV (Eastern, Daylight Saving, 455},
enri.

om ;
S e By S L e savin, Where to Hear Dramas
3 3351?4?- m., Al K k- Clin Soninn

4
DRAMAS humorous, serious, mausical comedies “and - even operettas
are broadeast during the wi eck -and below are the stations and dafes.

: (Eastern, Daylight Saving, .

11:00 a. Orgsn wclt.a.l Mary B, Vogt; 12:05 nmg)
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1ﬁanht frolic.

. Hatel LIL Snllo Orchestra: 8:00,

lco Clﬂv program, Mrs, Frances M.

I‘Drl 8:30, Chicago Christian Endeayor 'gumn bi-
3 ons 3

g

; | whiB, Kansas City, to. (Contral, 411), 2:00-3:00 p. m.
KD, S eator Orehest (Centrad, g 00 o m., bs- | WHE, Kanses B o, diraction of® Gsorgo  Parristt
K;"V‘,“ hicags llL antral, - Daylight _Saving, 536). Thstramental numbers by members of the orch»sm
s ol Mg, A, J, Peterson: b:dsl | WHN, New York, N. . (Fastird, Daylight Savin
3

aram;  6:00,

Chitarers hedu story: 6:00-6:30, Dinner  concerf, mqm Shack Qrchestia.
Jong Weekly Josk DaB’marv’s on-hestra, Paul Whiteman’s “Col- Tom anks’ estra; &:15-4:30, Lo Skere,
a 200y Woung| logians'; 7:00-7:58, Musical proguity, Sherwood, Music| singi Buﬂ_g, i
g ] SEe hath H, Lathrop, director: §:00. Talk Vwctta 550, Me[o cmb Omhcsna.
0% 90 p, ., Pro- | Gorman; 815, Youtl's ommanion: 9:15-1 m., | singer; T:30- tefser and his.

In Jimmy I‘b‘rm. tenor
oadway I onvs and

S mire. § .

b concert, Prof, Roger de Brani: Jose Vo his Toyal, Penclanna Orchrstra " st the. Glub Ten-
e Nob. (Centrat, 526, GOLT 0. % WRARM, Newark, N. 1. (Easter ® Meht Saving. 25, | nessee: D & Wolle, baritone: 10:00-10:15,
(‘nnm;\ml'fnva:ﬂ:cmnm by Stan o 11:00. Pr 00805 T m.. *Star-Spangled Hanner.+ Wells_and nmmmck “Bras,: 10:45-11:00, Drving Berlin Music
gram under auspices of Hmmnn Vi Drunt Company. . Mayjorle Beyer and Snmce‘g' :\ygh}elrr_ Compan
Omaha, Laith Yeager. of - the " Biares. | WIR Fhﬂadelplna, Pa. (Eastern, Daylight Sav'ing 509)
14 Davenrmrt, ta. (Central, 4843, 13:00 m., CTimes: 0 Enedman ‘ha Ray Kloen o Tecital, Karl Bonawitz
2% s waonsyruetion and Function of the Fia- song writers: 9 5, ~How to Come to Now, ¥ i Tno. aire Farry Link; Ha ad Lemmnq
&0 5 R ayba 145, Chimes: 6:30, ey Lgm cm‘“gp}}gaﬂmk waly So lé{u(ba('l‘atq fmm Clop Madrid; 0, A Bit n% '%?loc
g L il Military,_Training 2! & hemistry,” Dr. . Sturmer, Jelphia College
?‘i?::‘;gms g e asenilo attists| Fierbert's Badlo Reel; 10:00-11 I'md ‘5'““0“5 ‘Am-| G Pharmney and Seience: 8$:15, I‘mdenck L.
from the +ri ties' and e toitys 9100, Weekly Tour- | Seral Sercoaders; 10:15-10:30, -T%“ e g:| student symphony orchestrs, and_solof:
ists’ nmm Bullet Mdg‘igrtlmmﬁybrt Ilixim{mtt}m A, (mmgm ]\L\‘nur Symphony, Mozn_rL;SE \ng:{vr (‘ftmcnrmé M(gn-
ayligh avm . 509), b delgsohn: Impressionistic Suite, Minuet in & Gaz
Whlo 2"%’“'3‘3 F Jﬁ{‘“ YA bt R i 9| assisted by the Stylish Syncopators Glee Cluh. Cotia. ‘Minfature, . Bipogenus Mazurka, Mon Desit.

7 T tal Tex Room Orcl
}Yf‘ug:ﬁflﬁ'ﬁwcm"ﬁ “41—45, oo el Ray B, Yost:|  Binefay Orchestia in Tourteon Popular ninbers: Wioniawskl: William Tell Overtur

hcsma.. Roherb %| WAAW, Omahz (Central, 360), 8:00 p. m.. @arl: Pefers” Chants San P:mﬂcs, Tostival March; Russian Airs.

Rossini; 9:50,

7:30, Adelphia Hotel Coucert Orchestra, A Candulun WBAP, Fort Worth, Tex. (Central, 476). ,00 740 “Highlights of Dawes Report,”” 4. Hemy Seatber-

CKAC, l\’(onﬁ'a:ﬂ. Gan (Ea.sterrl. 425), 4:30 p. m., Vocal
and iostrumental

KFI, Los Angeiss, Ca.hf. (P&ulﬁc. 469) 10
m,, 1= A Churc] 04

,1 45 &
S.)73D SYIvm. Mn.!‘utm. I!In.n!st and

pupila;’ 84 Ambasgador - Hotel = concert; 900-
%)D:ly, Fxdminer coucert; :10:00-11:00, Packard Six
rcl

FNF, Shanandnah’. fa. (Central, 766), '8:00 p. m:, Re-
llgluus services b_v s(, denis of Tabor, h College;
5:30, Sacred song service.

KGO, Qakiand, Ca\lit. (Famﬁ 312), 3:30 D. m., Con-

T, chestra.
KGW, Pnnlmm, Ore. (Pacific, 492), 6:00 p. m.. Church

serdices, Rov. 275 GREerT 7200, George Olsen's Con-
KW, Clm:agn 11l (Central, Daylight saving.
., Central Church service. Dr. F. ¥. sShrns

nnn‘ D'-lstut‘,' Danicl Protheros, musical director: 1:30
p. fo., Studia chapel service, Chicago Church edera-
tion; 6:00, Preliminary survice. Chicazo Sm\duy Ere-
ning Club; Tall, Clifford W. Ban T:00, Itegaiar
meeting, Chicago ‘%uuduy Lvemnv Club, sddiess. Hon.
‘l'lxomas R. Marsha!

Fort wonh " Tox. (Central, 476). u 2. m.-
1"-15 p. m:, Church services, First Presbyter
Church, Rev. J. K. Thompson, pastor; 4 u 5
gan recifal, Miss Marguerife Agnew White;
Con: q.ue “Bollo Matthews  Orchestrn

£00-12:00, Topular program.  Crockett's

Sovie
Tutsns On
WCAL, Nnrthﬂeld Minn. (Central, 380), 11:00 n m..
Ser\v)ces. St 0 n's Latheran Church of Northiiel

0 Sagred “program: Dr. Martin Herlu
sneaker. Luella Thygesen, soprano; Kenneth Onsgar

g3: Collere Quartet: Osgood ‘Vest! oy, Obed Grinder.
l\I;\HheW Lyders, Kenneth Onsg:

WCX, Detroit, Mich. (Ens(ern, 5I7). p. m., Radlo
chapel services. Free Presy Studio; 7: 30, Services Cen-
tral M. E, Church, Dr. Iynn Hs.rulxl Hough, pastor;
Hndsun quarte

nsas Gity, Mo. (Central, 411}, 4(10- 08 b,
m.. 1(ng1(\“\ Choir of the Maywood DBaptist Ch
WDA Chicago, il (Central, Daylight Snvmﬂ. 360,
I 7oy Barton Organ, played by Ralph Em-
crsun‘. 9:15, Alexandrs Nakutin, Drake (‘uncen: Ln-
semble.

WDAR, Phlladelphm, Pa. (Easterm, Daylight Saving.
395), 2:3 m., Arcadia Caf: Concert Orchestra.
f'en Suﬂ\ozl‘ di!ectot‘

ank. N. Y. (Eastern, Dayliaht Saving.
0. m. Iederation of Churches pro-

0-9:00, Capltol Theator Orchestra. RUXY d

9:00-10:15, Sldmer Organ Recital:

Tal!x by Ildwm Franke Goldm

WEAA, Dallas, Tex. (Central, 475). £:00-7:00 p. M.,

Eadm Rible Class, Dn William M. Anderso 0-

16:00, Vocal re(‘lml Netto Male Quartet:

f‘-oncert. Gity Templa Orchestra. Prof. & Cruz.

WFI Plulas«h:lnhm~ Pa‘ (Eastern, Dayiight Saving, 335).
7:30, Services, Arch Sirect ‘Preshyterian Church.

WGN,” Chicago, 1. (Central, 370). 6:00-9:00 . nh
Florenca Simmong, soprano: Roberts-Brown T
Stella Roberts, violinist; Geneviere me\l. c?uﬂt
Marion Roberts, Iﬂ:m)gt Oriole Orchest

W B {Eastern, Daylif nh( Savinu, 2.,

crvice, Rev. B. J. Davies. South
<1dn B&DUSQ thl\cn 4500, Organ, TLawrence L
Montay

WGY, Suhenecmdy‘ (Eastern. 380), 9:30
\crvlccs, First B!mﬂst Ch‘xrch Rev. Gordon . 'B \l\m‘
pastor: 2:30 p. m.. WEY Symphony  Orchestra: Asa
O. Coggoshall, tenior; G,AD Services, TFirst Baptist

w(‘h\uLh

. Loulsville, 1Cy. (Ccnm. Organ
Tusie; 10:00, Chureh servie
Temple, Rev. Ch m'h.s
Graves. choir director; 4:00
Shetlock, directn
WHB, Kansas Glty. Mo. (Ccntr*\l 441}, 2:00-3:00 p. ™,
Tragram  of Tch"'m us mUers, \WLen(‘V Radio
chestra; 7:00-10300. Chiuren Sereice, from a fam
City churchi; Religlous and ¢ sical numbers by
Sweeney Radio Orchestra: 12: Dﬂ T‘A. m,-1:00
Program for the listeners-in af H\P N
WHEK, cleveland, 0. (Eastern, i) m
service, 1uﬁplces (‘leveln\d Fedet‘!ted C\'m!'r-
mmary. ehall: &:00 m., Uomamrt or
< Dncer! Orchestra: ;nlu numbers. popu-

york, N. Y. (Eastern, Daylight Savina 350\

.. Queens Comwnty C. T 17 nion
& Tackett of the National Se
Tongue, in_o falk on “The ifference Belween Patri-
otism and Vltumulh"ﬂ ; Bl 0, Program by DMusic
Students’ Learu

WIP,OPhﬂadu(nhla, Pa. (Eastern, D:WIIBM’ Savinn. 509).

mice
m\ph o, nstar:
00, Cd!lwrt ALY

vices, Dr. B. WWilkinson: 7
(Continued on png_e 22)
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30 Minute A-B-C Lessons for Radio Beginners

Chapter X—What a Vacuum Tube Does

By P. E.

khown type illustrated hy Figure 94 con-
sists of the metal tungsten fused with a
small portion‘of the element thorium. The
thorium is then driven to the surface by
heat- treatment. A thoriated filament has
the same electron emitting ability as a

I N THIS series of articles the story of
Radio is told in so simple a manner
that the uninitiated can follow theory
and practice: whether he knows any-
thing about electricity or ifs applica-
tion to broadcasting and reception or

not. The series consists of twenty-five POTENTIAL A GRID POTENTIAL
chapters, of which the five next will bhe: y
Shapter KT —The Shortnand of Redia || ON SRID CURRENT — ON Gizid

—Diagram Reading.
Chapter XXT—~Catching Radio Waves.
Chapter XIIX—The Radilc Detective,
Chapter XIV—Tuning In.
Chapter XV—Working Through In-
terference.

around the device called a vacuum

MODERN Radio apparatus is centered
Its function

tube. is to convert,

change, or amplify electrical energy.
It consists, Iigure 93, of three elements
evacuated container.

RHEQSTAT

in a tube or

The 5 /-
POTENTIOMETER
Figures 98 and 99 .
common tungsten wire of greater diameter
which requires more current for heating.
The type of filament of Figure 95 com-
prises a platinum ribbon coated with
oxides, baked thereon, Electrons are bet-
ter able to escape from such an oxide coat
than from the surface of the platinum

GE HIGH
%E &,‘NE CHAR(

Figure 93 ULATES - RENSC\ST‘
filament or heater serves as an electron | [cf8] ° DISCHARGES
emitting surface. The grid is spaced ‘gf N%éb?SFR
therefrom and serves as a control mem- B o e
her or valve to govern the electron flow %
from the filament. The plate is placed OR
outside of the grid and is a piece of metal % +

THORIUM COAT OXIDE LAYER Y]

P
FILAMENT )
QUNGSTEN)

Figures 94 and 95

wire alone. The heating. pushes the elec-
trons. out from the surface of the wire:

_As shown in Figure 93, the tube i using
the grid as a plate because the grid has
a positive battery connection.. HRlectrons
are negative electricity aod are atti‘ac(.ed

which can receive 'the electrons coming
from ‘the filament.
Vacuum Tube Action
The filament, Figures 94, 95, consists of
a fine resistance wire which heats up upon
Mokt

passage of a current through it

- RADIOFREQUENCY. . AMPLIFIED RADIO
“ FEEBLE GRID POTENT! REQUENCY BLATH

CURRENT l

Fignres 96 and 87

Figure 102
positively charged surface or
petled by a negative chavge.

to in-|lo a
The well-

filaments in use today are (realed
crease the electron emission.

The ACME

DUO-POWER UNIT

is a high grade charger and battery combined in one cabinet, thereby
eliminating the possibility of incorrectly connecting 'battery wires to
charger; the usual mess of unsightly wires, cables, clips, etc, and the
carrying to hattery to charger or charger to battery for use.

CHOICE
ANY TYPE
CHARGER

Bulb

Vibrator

THREE
SIZES

80
120

or ACME

160 SUPER-SILENT
Ampere .Hour Whichever
Capacity You Prefer

PRICES $25.00 to $40.00
Depenrding on Type Charger. and—€Capacity of Battery
This DUO-POWER UNIT can be used while set is. in operation;
charger or battery can be used separately. All parts are easily accessible
should adjustments or repairs ever become necessary. Will also charge
your WET “B” BATTERIES.
&l

W Wire or_write for full details on this end other
= ACME products—*“For Better Results.”

The ACME ENGINEERING CO., Inc.
DEPT. D-2 LOUISVILLE, KY.

Edelman

It is necessary to recognize what goes
on-in’'a vacuum tube to comprehend the
action in a receiving set.

Figure 96 shows the grid negatively
charged and returning or pushing electrons
back to the filament,

Figure 97 illustrates the grid without
charge from external circuit, so that elec-~
trons reach ‘the plate. Then a battery
connected to the plate can supply a cur-
rent which will flow through the space
between the plate and filament, now filled
by electrons. This plate current will in-
crease if the emission of electrons from
the filament is increased, or vice versa.
This plate current will also be controllable
by applying a smaller or larger charge
either negative or positive to the grid,
because this will then control the electron
fiow.

Putting Potential on Grid
A simple way to put potential on the
;\UDlOFREQ

L
GRID POTENTIAL

AMPLIFIED AUDIO
FREQUENCY PLATE
CURRENT

AUDIO AUDIO
INPUT ouTeUT
i
TRANSFORMER,

Figure 103

grid is to let the rheostat controlling the
filament current be included in the grid
circuit. A so-called IR drop or potential,
set up by the current flowing through the
rheostat, can then reach the grid., - Such a
potential is used as a control for the action
of the vacuum tube. Tt conld be obtained
from a grid leak resistalice or from a po-
tentiometer or a-separate battery. This is
shown' in Figures 98 and 99, *

Figure 100.shows how a'grid condenser
lets a ‘negative charge adcumulate” on the
grig ‘from: the -electrons, by condenser
action:
sistarice ealled a grid leak is used to allow
such a charge to disperse away slowly.

Tiguie 101 shows how a high re-’

Alternating Potential Applied to Grid

If then the potential applied to a grid
controls the electron flow to the plate,
what will alternating potential do? FTrom
Tigure 102 it will be seen that an alternat-
ing input potential or frequency will cause
the plate current to vary at the same fre-
quene The plate current, however, gets
energy from the local bhattery and will

‘(V POWER RADIATED 6GRID CIRCUIT
Ry ;

OSCILLATOR

~ niulllllu Ilh‘
PLATE CIRCUIT I ¥
Figure 104

contain greater energy at this same fre-
quency than' was applied to the grid.
This is amplifier action. Alse if a fluctu-
ating potential i applied to the grid (Iig-
ure 103) the plate curvent will repeat the
same fluctuations.
Cgcillations
By coupling back the plate circuit to

RECTIFIED_FREGUENCY,

< RADIO FREQ.. /
POTENTIAL
—_—

INPUT

Figure 105
the grid circuit regeneration sets up oscil- '
lations.  Power can be radiated from such’
(Continied on page 28) )

Build Vmur Radio Set With
Hellogg
Guaranteed Parts

THE Kellogg variable conden-
serisbuilttogiveperfectservice
indefinitely. The heavy aluminum
plates cannot touch. Large bear-
ings assure smooth operation and
minimum wear. The size and
type of plate furnish greatest selec-
tivity and volume. End pieces are
Bakelite, Have your dealer show
you our complete line. Buy Kel-
logg and know you have the best.
It your dealer does not handle Kel-
logg communicate direct with us.

., Kellogg Switchboard
& Supply Company
33 1066 W. Adams - CHICAGD

o e L St P
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New Crosley Engineering
Achievement

Four and Five Tube Results
with Three Tube Receiver

For over a year the Crosley Engineering
Department has been working on a new
circuit. This has now been perfected into
an unusual radio receiving set—a triumph
n radio engineering.
This remarkable set is equipped’ with two
condenser dials, two rheostats and a slide
tickler. Tt uses three tulies; one stage of
non-reradiating radio frequency amplifica-
tion, regenerative detector with perfectly
stabilized control of regeneration from which
the signal goes back to the first tube, using
that tube over again for one stage of audio
fication and then t i
tube, an additional
audio frequency.
Trom this combination of three “R's”—Ra
dio Trequency Amplification, Regeneration
and Reflex—we huave coined the name 7Tri-
R-Dyn, which will be written Trirdyun.

Advantages Never Before Offered
The advantages resulting from this succe
ful circuit. have, to our knowledge, nev
efore been offered. - Reradiation is reduced
to an absolute minimum, the signal is in-
tensified hefore it goes to the detector, thus
giving the detector an unusually strong sig-
nal’upon which to function, and the dials
can positively be calibrated to any wave
length between 200 and 600 meters. With
only two dials, the most inexperienced per-
son can pick up station after station, with-
out calibration and -without difficulty,
bringing stations in volume equal to any
four or five tube set on the market.

See this latest Crosley achievement at your
dealers or write for further complete infor-
mation concerning it.

For Sale by Good Dealers Everywhere

The Crosley Radio Corporation

Powel -Crosley, Ir., President.

Formerly
THE PRECISION EQUIPMENT CO.
AND CROSLEY MANUFACTURING CO.

5494 Alfred St. Cincinnati, Ohio

e
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RADIO INDI-GEST

The Ear Marks of a Wise Crack

Manager Indi-Gest(ion) Dept.: I failed to get any limer-
icks when I sent in a batch sometime ago so it is plain to be
seen that Indi-Gest readers do not want heavy stuff. Now I
am sending something new and I believe I am the discoverer
of this terrible condition which'is doing more to bring us
all to one level tham all the preachments of Carl Marx, Mike
Rofarad, Neut R. O'Dyne or any other pioneer. Is this a
symbol of universal brotherhood. or is it to be held up to
scorn’ because the poor can afford a mark as distinet as that

worn by the aristocrat? I'll leave -it to the readers of this
column, Here is the situation : ¥

THE “HAR MARER"
You will always know a tradesman,
An artist or a lord;
An actor or a preacher
Or the man who wields the sword
The man who drives or shovels,
Or drives the ship of state,
Tach has some tell-tale marking
Which sticks to him like futle.

Bui the markings are peculiar

To the class which they adorn,
Each depicts a man’s vocation

More than all the clothes that’s worn.
In the masses or the classes,

Tol. IX Chicago, Saturday, May 24, 1924 No. 7

Political Significance of Radio

It Will Be Easy to Reach the Multitudes
HE old time political meeting is doomed. Men came
A together to Dbe told about issues and men because
the ecandidates could not be transported to each voter.
The latter now will foreégo actually seeing the candi-
date and will listen to what he has to say over the

Radio. X

Already some politicians have adopted Radio as the
hest means of reaching their constituency. ANl others

* to be successful will have to meet this competition, The

chauge has come almost over night. 3

In the political gathering the voter was subjected
to the mob infiuence.. The lights, the erowds, the push-
ing and pulling, the flags, the old veterans holding down
the frount rows, the flowery references to the ‘‘Grand
Old Party of ; and and ,’? the bands, all
this will be missing as so potent an element and fac-
tor in the future for most of us, "Welll be at home,
listening in, ‘ :

The personal hodily appearance of the candidates is
hound to suffer in this development. The big:man will
have to show something better than a large frame.
His personality also will not have the opportunity to
impress itself as:formerly-on his hearers.
It 4s true that the written: word—-mewspapers, maga-

. zines, mail matter eampaign:literature, heretofore sup- | -
plemented the meeting. ‘But: the people ‘demanded  the |

personal touch and were willing to trangport themselves
to get it. Now, folks are staying at home more ‘be-
cause of the Radio, and they will compromise between
their natural desire to actually see their candidate and
their more natural liking for liome. They will nse their
ears instead of their eyes:. Inecidentally they will be
better rounded individuals for this evening up of the
use of the senses.

Politicians will have to give us hereafter a more
straight-forward story. Removed from . the influénces
that interfere with soning, in the quiet of the home
and the cirele of family and friends, which things are
usually scen as they are, calm analyses will meet t}}é
offerings of the spell-binders: And woe unto them, if
they continue the bunk which has regularly charae-
terized the conventional politieal meeting.

The broadeaster has no comeback. He must “‘pro-
duce.’’ And the politician, being the most discerning
of the race, will meet the occasion by supplying an im-
proved brand of wares. ; .

It will not be long until the sessions of the legislative
and judicinl bodies will be available over the Radio.
This phase of the problem is important because so muelh
time is'now wasted in just plain ‘‘talk.’’ What is said
will have to have some meat. That will cut the mass
quite a bit. The raucous roar of the political light-
weight will find too little enecouragement.

The leading men of each part will sense the value of
this method of setting forward its prinelples, with the
result that only the best men will be given the fullest
privilege to speak. Part discipline will tﬂlfe. care of
ihis. Perhaps we shall sce a finer type striving for of-
fice, in view of the greater facilities now at hand for
influencing large numbers of people. In opposition to
this view it is useless to say that the mewspapers now
offer this opportunity: too mueh is printed these ('layg;
the people rarely read a paragraph through. Radio is
vet a movelty and folks will listen, for the additional
reason that listening is less work than reading.

Who Will Pay the Broadcaster?

If Advertisers Hold Sway, Interest Will Be Lost

ONE of these days we are going to come face to face

with the problem of who is to pay for broadeasting.
The financing of broadcasting ‘stations is steadily be-
coming more difficult, with the. public demanding better
programs, the performers demanding pay for their
services, and the overhead costs mounting. A high-power
station nowadays is coming to be a kingly luxury, even
for publicity purposes.

The Radiophone, with its millions of nightly Hsteners
is obviously well adapted to publicity and propaganda
cffort of many kinds, yet if that side of the game were
averdone; patrons would lose interest, just as they would
in & newspaper.that wag nearly all advertising.

Pick them out by special mark,
As you would a type or spec
Or @ tree just by the ba

A new mark now is growing common,
Which adorns.in every class,
High or low, rich or poor,
The one thing common to the mass.
It’s the mark on Radio listeners
Who've grown legion in rceent years, '
You can elways tell a brother
By the callous on his cars.

H. Ep FoxEs,

The Old Dogs Will Appreciate This

Dear Indi: At last, I, Prof. Hoozzlegoozzle, have per-
Tected my Shingle Cirenit Receiving Set which at any, time
will piek up any flee’s speeek. I find that conversation be-
tween two flees is most interesting, presenting at times a
scratching sound, especially when mother flee and daughter
flee fiee. You will find the hook-up in the upper right corner
of page 33. You're welcome ! ProF. HOOZZLEGO0ZZLE,

Mrs. Partington Speaks «Out
U oo DearIndi: Mrs, Part-
/// ington ‘says she heard
Mz, K. D. K. A: Radio
casting a lecture of the
Travel  Explorer, . and
Big Story Hiunter, who
Wwis -telling " his- utivis-
able and innocent audi-
ence about fishes climb-
ing tres, and birds fish-
ing big snakes out of
the sea, and she sez,
sez, she, ain’t inven-
tions wonderful since
r————————d the 18th commandment
was elected and unforced. ’

SIGNING OFF.

Click! Click! Keys!
Walt Whitman gets the sympathy this time.

Click ! elick! keys!—hum! ¢ws! hum!

Through the windows-—through doors—burst "'like a ruth-
less force,

Into the neutrodyne, and scatter the concert heard,

Into the shack where fellow ham is working;

Leave not the super quiet—no happiness must he have with
his loop,

Nor the cheerful child any peace, receiving with crystal;
gathering the statie,

So fieree you thump and pound, you keys—so low you cws
hum.

Click! click! keys !'—hum ! ews! hum!

Over the traffic of messages—over the rattle of jazz iu the
air;

Beds are prepared for sleepers at night 4in *tHe houses. No
broadcast is heard through your drone,

All BCL's argue by day—no pleasure or speculation—will
you continue?

Would the talkers be talking?
a song.

Shall a Iawyer rise in court to plead your case before a
Judge?

Then thump faster, nimble keys—you cws louder hum,

Click ! click ! keys!—hum! ews! hum!

Malke no parley—stop for no cxpostulation,

Mind not the others—mind not complainer or justness,

Mind not the old man beseeching you, young man,

Let not the fan’s voice be heard nor your true friends' en-
treaties.

Make even your own death with your clamor, while without,
the awaiting hearses, 7

As strong you thump, O terrible keys—while loud you cws

Had you not interfered with

hom,

83

Business Is Picking Up

Dear Indi: I see by the papers that they caught a man
acting suspicious in one of the large Radio stores. TUpon
questioning ‘him and examining him at the office, 25 tubes
were found copcealed upon his person in specially made
pockets.

Wonder if he could be o representative of some of the tube
manufacturers, drymming up business?

cus ol £

SpipER WEBB.

May 24, 1924

* “Shoot I You Must —"
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Condensed

By DIELECTRIC

Next in order will be an investigation at Washington
to find those responsible for the ‘‘propaganda’’ against
the ineclusion of a tax on Radio in the new tax bill
There are several millions of us ready fo admit our
share of the guilt in putting this brilliant (?) idea to
death. Senator Sinoot was not far wrong in consider-
ing the large Radio manufacturers monopolistie, yet the
cure for that does mot lie in taxing consumers. What
struek me foreibly was the avalanche of protests aimed
at the ‘¢ August chamber’’ by listeners in, We can re-
peat, too.

You need not walk very far away from your set to
find somecne ready to shount at you about the damage
Radiophony has done to this and that industry. A little
patience and they would discover that both the in-
dustry in question and Radio itself prosper under wise
procedure.. The phonograph business suffered as a eon-
sequence of the advent of Radio-—at first, but now the
two :are'inseparable ‘companions. Tt will be the same
with: this music snarl; eventually broadcasting will be
regarded as a prime requisite to insure large sales of
sheet musie. Let ’em holler!

A great many fans think the air is overladen with
programs as sent out by the five hundred odd broad-
casting stations now operating, though that is a mat-
ter of opinion. Some of the features have a very limited
appeal, it is true, but much that comes into the receiv-
ing set is welcome. Just how many of us would take
the trouble to tune in on a station broadeasting the
heavy-side of a Scnator’s thoughts is something for
statisticians to determine. The War and Navy de-
partments have been asked to decide the feasibility of
broadeasting proceedings in the Senate through govern-
ment stations. They might need both branches of the
service to stand ready for actiom, if they get going too
strong.

Another attempt to make use of the new method of
covering our country via Radio was suceessfully earried
out recently and should leave no doubt as to the effec-
tiveness of the short-wave scheme. WJZ held the stage
from which music and speeches were broadeast to listen-
ers tuning in KDKA, WGY, KFKX and KGO. Tach
of -these stations, excepting the first and last mentioned,
used two transmitters, one working at the regular fre-
quency while the other at a special frequemney to be
picked up by the next station along the line. More of
this might be done.

In December of last year, station WOR made a spe-
cial effort to reach Japan with a program of dance
music supplied by Paul Whiteman’s orchestra. It got
across all right, but the record made last month by
this station is heralded by the owmners as something to
brag about. A speech was made in Esperanto by James
Sayers before their mike at 6:15 p. m., Bastern stand-
ard time. Mr. Ando, a famous Japanese Radio engineer,
heard first the music then the talk in the international
language. No speeial effort was being made at the time
to reach so far, s

Most broadeasting studios arve things of ornate de-
sign, furnished rather elaborately at quite some cost.
Naturally you don’t expect Chippendale ehairs to serve
as speakers’ rostrums, nor a mike that can be raced
from ome position to another in the studio—at least we
didn’t until WMC started us questioning. That popular
southern station had ““Billy’’ Sunday as a guest one
day, during his stay in Memphis, and I never heard of
his preaching from a given spot nor of a dislike for
standing on chairs. Perhaps he can flay us just as well
while standing on the floor, stationary.
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How to Construct a Super-Heterodyne Receiver

Part IV—Wiring and Tuning the Set

HIE wiring of the super-heterodyne

E set can be made simple or hard, de-

pending entirely upon the person
making the set. If the apparatus has
been laid out as recommended in the pre-
vious articles, you can start right in by
screwing the panel to the base board.
A small angle of brass should be shaped
and fastened on the rear of the .001 con-
denser (if of the mechanical geared type)
and resting on the baseboard, This will
assist in supporting the panel and holding
it rigid.

Your next step is to commence wiring.
First look over the assembled. set and
compare the placed apparatus with - the
circuit diagram, noting mentally how the
wires will fit in and where they will go.
Now wire up the filaments of the tubes
and the rheostats, then tackle the oscil-
lator circuit, then the intermediate fre-
quency transformers, then the audio fre-
quency to the jacks and the job is done.

Wire Filament Cirvcuit First

The writer always figures out the long-
est leads first, but then this is no cri-
terion beecause it is very doubtful if any
two men will wire up a set the same
way or go about it in the same manner.

However, that is not of any great impor-4

tance. It isn't going to affect the opera-
tion of the set a great deal or even in the
slightest degree as to which piece of ap-
paratus is wired up first. Hxperience has
shown, however, that by wiring up the
filaments first the chances of making a
wrong connection to the B battery are
greatly reduced. It is also a fact that
there are a number of returns to filament
and these can be connected at once when
working on them if the filament leads are
already in.

The qguestion of whether to use square
brass, square brass tinned, number 12
round or number 14 round tinned wire, is
mostly one of convenience and individual
taste. If you think square brass makes a
neater job and looks better to you, use it.
On the other hand, if you wish a “classy”
job as well as one that is of real service,
use number 14 round and cover it with
genuine varnished cambric tubing. Get five
colors; yellow,: black, red, -brown and
green. Put black-.tubing on all negatlve

- and yellow on.all posltlve sxx—volt leads

THORDARSON

POWER
AMPLIFYING
TRANSFORMERS
Price per pair, $13.00

The new Thordarson Power Ampli-
fying Transformers (push pull) are
designed for use as third stage audio
frequency amplifiers, to provide high
power amplification for operating loud
speaking devices.

With power amplification, not only
is it possible to increase volume, but,
since two tubes replace the usual one,
the distortion and howling which usu-
ally accompany the overloading of a
single tube on the third stage is done
away with entirely.

The Thordarson Power Amplifying
Transformers are well constructed
electrically and are capable of indefi-
nitely carrying the additional load
without breaking down.

In tomal purity these transformers
equal the Thordarson Super Audio
Frequency transformer whose rich
quality and even amplification has
made it the popular transformer of
the day.

THORDARSON

ELECT. MFG. CO.

detectors.
leads of the two detectors, and wherever
the 22% B positive goes.
on all grid leads for all tubes.

as well as enable you to wire it absolutely

500 W. Huron St. CHICAGO

By Allen

Use the red on all plate connections and

90-volt B positive. leads—except the two
Use the brown on -the plate

Use the green
This will

give you a color code, as we call it in

telephone work, that will improve the
looks of your set a thousand per cent,

correct. It will be hard for you to make
a mistake in wiring if you stick to the
color ccode, because it acts as a check

on your wiring.

Advantages of the Color Code
The writér recommends using the color

code for all inexperienced as well as ex-
perienced men.

It is only slightly more
expensive ‘than doing without, and the
check that it holds on the making of mis-
takes is more than worth the extra cost.
It is surprising how few of the average
laymen there are that will take the little
extra time and place “spaghetti” on the

leads, using different colors to distinguish
the leads and denote what they carry and
where they go.

The’ writer doesn't claim
originality on the introduction of this
method, but just wants to call it back

to memory so as to make the wiring of the

super just as easy as possible.” Try this
method once in making your next set,
whether it’s the super or some other kind.

Note witli what ease. you can-trace-the
»wu-mg zmd how sure: you are of Where

HANSEN EIRD CAGELINF;

‘Nightingale’

4-TUBE RADIO SET

$3930

WITHOUT ACCESSORIES

"It is simplified Radio at its best and at a
price within the reach of all.

It is.small but has a 2000 mile range with
a loud speaker,

Tts small size makes it ideal for vacations ar

Hansen MOCEKINGBIRD, $w w
i
ube Set in a Beautilul

auto trips.
One stage of R. F. helps to reduce static.
6 Tube Long Distance Loop Set,
Hansen MEADOW LARK.
6 Tube S
Spinet Desk..........iv.iven $180-00
‘Write for therature

DEALERS—A wonderfully attractive
proposition.
JOBBERS—We want one responsible and
active distributor in each state.

National D:smbutor

HANSEN STORAGE CO.

“The Million-Dollar Warehouse Gompany’’
adio Department
134 Jefferson Street “  MILWAUKEE
DISTRICT DISTRIBUTURS
Umled Auto Sunlﬂy Co .Columbus, Ohio
Reins &  Meiss . Cincinnati, Okio
Pann Niglmnna(e Ca . Bellvue, Pa.

Badger. Radio Co. Milwuukee. \Vls

C. Forbes

the correct connections for each lead-go.

The great trouble in wiring a set with
a lot of connections is liability to connect
grids where plates should go, and often
the fatal mistake of connecting 90-volt B
positive to the negative A somewhere in
the set and connecting the positive A

and negative B outside the set, so that
when it comes time to insert the tubes
preparatory to turning on the ‘juice”
eight tubes:will be burned out slick as a
whistle. Using a color code, this.kind of
a wrong connection cannot happen, be-
cause in making the final trace to see if
everything is O. K. you would notice the
red to black and would know it was wrong
immediately. You wouldn't have to guess.
And by the way, let us mention right now:
don’t ever guess where a lead goes in a
super-heterodyne set, or for that matter,
in ‘any other set—know, where each lead
goes. (QGuessing has blown more tubes
than any other indoor sport.
Use Lugs for Solder Connections

_Get yourself a small box of tinned cop-
per or brass flat lugs and insert these
Jugs under the binding posts on the vari-
ous pieces of apparatus, then solder all
wires: to these lugs. 'The writer never
recommends soldering direct to any piece
of apparatusy if it is at all -possible to
avoid it. . One of the most important rea-
sons for so doing is that unless—and even

% o iy
- % #, / / “
Yo
M Mlmﬂ///
PRICES EFFECTIVE TO JUNE 7th
Mention second choice to be

shipped if article ordered is
out of stock.

Qak Cabinet Sp ec1als

Size 7x18 inches

Size 7x26 inches
Also cabinets in imitation mnhm;nn.y
Write for prices. All sizes.

nghtmng Arrestors

BATTERY CHARGERS
gar Type, with Bully -

Rom.lgon or_‘Tungar.,.

Gold Seal Homecharr

CONDENSERS

17 Plate—Standard (.04
1.87
112
1.98
1.32
2.43
LOUD SPEAKERS
Manhatba'n 5 19.20
Western 17.50
Baldwin Stnndard 19.25
3 Magnavo: 24.30
M1 Magnavox 24800
Western Electric 14D. 39.50
Western Elec\‘.llc Vie. Att. 9.25
Baldwin C Unil 5.21
1R ANSFORMERS

PHONES
Western Electrie . §
Baldwin C
Pacent, 2200 ohm.
Trost 2000 ohm.

BURGBSS B BATTERIES

S

SET

+ Radiola Type Set, 1 tube.
Crosley 5L ..ov.evun
Fada 160 Neutrodyne,
Trirdyne

Complete Parts for Super-Heterodyne. 8

Tube, including drilled panel  (For-
mlca) ‘engraved. Dluegiints and pie-
tures, solid walnut cabinet........... $99.50

AUTO NECESSITIES
Little “Wonder Windshield Wiper.
AL%BS Ball - Bearing Motor - D
orn

ELECTRIC FANS !
‘Well-Xnown Polar Cub Elec. Fan, 6-inch;
aperate pither on A. C. or D. C. $ 3.09

2206a Locust St. 8T. “LOUIS, MO,

VALLEY RADIO SUPPLY CO.

Write' for: Agent’s Conﬁdenh’al Price
List. Alwuyt include Parcel Post."
and Insurance

with extreme care~~svldering

run down and into .the case.
Keep the leads off the base board

much as possible,

paste will

as
Run each lead direct
and short: Don’'t try to see how many
fancy -square corners you can make. The
purpose in wiring a set is to furnish a

path for the current to flow from and to.
It is not placed in the set to see how
fancy it can be made to look. -First on
the program in wiring is efficiency. Sec-
ond is 'looks. If a particular lead can he
made extremely short, but yvou don't think
it will look goeod, take my advice and run
it short.

Get-all your wires in first, then put in
your fixed by-pass condensers.  Remem-
ber this, do not solder wires: direct to the
fixed condensers.  All of them are fitted
with holes. These holes are not there for
ornaments, they are placed there so that
a .6-32 screw goes in nicely. Just get
yourself a  6-32 machine screw, round
head, and a nut, then insert it in the hole
on the condenser and slip one of the afore-
mentioned tinned lugs under the nut and
tighten up on it, then solder the wire to
this lug. Better 'practice would be to
solder "'the lug to the wire before mount-

(Continued on page 28)

Radio ® Audlo Frequc
TRANSFORMERS
“The Heardt of
Good Receiner®

GUARDIANS of perfect amplifi-

cation! "Equal to the sternest
tests. '-Repeated tests prove that
Marle Transformers amplify uni-
formly over :.the widest - practical
range of - frequencies. No Marle
Transformers-ever known to howl or
produce the slightest distortion. Sold
on that basis and bought repeatedly
after.proof by use.

Tested and found well adapted to
the best circuits, superdyne, super-
heterodyne, four-circuit tuner, neutro-
dyne, teledyne and inverse duplex

Speak to your dealer about
Marle Transformers

Type A 9 Type A 6 A4
Shell Tyve Cm‘ghpe Corehpe
Ratio 5 to atio 5 to Rat
Audio. F. Audio F, Asu/(%htuo%‘
.00 : ) )
$6 $4.25 33.75

MARLE

ORANGE
New Jersey

Audio F.

Core Type Radio ¥,

Type A 7 Types B 1
Ratio and B 2
3% to i Coretype

L$4.00

$4.50
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ADVANCE PROGRAMS

(Continued from page 18)

Serviceg, Holy Trinity Church, Rev Floyd W. Tomp=
king, D.D., rector; 9:30, Symphenic Concert., Bed
Stad’s WP LlLLlB Symplony Olcliestxa and Karl
Bonawitz, org:

WLW cmcinnath 0. (Central, Daylight Saving, 3U9).
. Sunday scligoli 11:00, ‘Sorvices., Chiire f
fhia. Cvanint, setmon, Rev. Frani Stovenson:

m., Salvlce!. lur% Presbyterian Chureh of ‘Vn\n L

sermon, Rev. Irederick N. McMillin; 8:15,

Lillle Ssmphmw Orche tra.
WOAW, Om: (central 526), 9:00 2. m,, Radio
av. . Brown: 2:00-

Cl)apu] Servlce, Cnnducted
30 m., Matinee xzmzmm by St Chnsuan
Cl)lllch " Orchestra; 9:00-11:00, Musm'\l chapel service
Calvary Baptist Chur
WQG. Davenport, la. (Centrﬂl 494y, 9:00 a. m., Sacrad
Chimes concert; 1:30 ‘p. m., the Palmer Schaal Radio
Orchestl'ﬂ.: 7:00, 0, hurch service:
9:30, the Palmer School Badic Orche
W00, Philadelphiia, Pa. (Eastern. Di\yhght Saving, 508),
10:30, rvices. Bethany Temple m,, Sunday
schiooi services from Bethany: Teohple; 037 Pi. " Organ e

, 360), 11:00-11:30 -a.
1" of Christianity;
Unity _School of

rgan. yecital;

., Rellgmus service,
m., Rel tous  service,

Jhusulm()ltv 8:00-9 cligious gervice. Dr, L B

rgett, -at thc Grand Avenue Temple, Methodist
_,mscom] Churcti:

WOS, lcfterson  City, Mo. (Central, 440.9), T:30 p. m.,

elm’mns service, Central Evangelical Chlrch, Rew.
herg organist

D&l]as 1\[ B

7330
mldnight ; Dpianist;
orchestra: Songs, Will Rossiter; Joseph Mertz i
WWI, Dstroit, Mich. (Eastern, 5i7), 11:00 a. m.. Serv-
ices St, Paul's Emsconal Cathodral; 2:00 D. M., De-
troif News Orchestra

Monday, May 26

CKAGC, Montreal, Can. (Eastern, 425). 1:4

Royal Holel luncheon concers: . Mt Ilol,nl Hu(el
, Can. (Q{;nh‘nl 405), 1:00'p. m.. “Value
W
s (F‘i\nlﬁc, 330), 8:30-9:30-p. M.,

““Chemistry - Apilsd. to
John ;

gruder; Vay Kerns, soprano; Ivor \[el:mder,
KEAF, Dunvur Gulo. (Mnuntam. 360), 8:0f
Bohemian Dance Orches

KFI, Los Angeles, Callf. (Pam 469), 8:00-9:00 p, m.,
Ever ening Heratd con :00, Examiner ocon-
3 0 1 'DD. Ambassndo <1\Iu Fisher's Cocoanub
Neb. (Central, 341), 9:3¢ p. m,

ollege Conservatory of M

. (Pack 455);

a1
Cnncma of Musw, director. i

GO, Oakland, Callf. (Faclﬂc. 3[2), 3:30 D, The
Health 'of the Ch 1d"” Hotel <t Fm_nms
Dance Orchestr Eduumonal Dprogram, COUrses
in Agriculture, SDML}SD Music, Economics and Litera-

ture.
i(GW Portldnd, . Ore, (Pﬂclﬁb 492); 2:30 p. m., Liter:
rogram; Portland. Library. Asso mnhon. 8:06, Otﬁcml
Testival Invnm.mnal ‘Drogram; 30, { ngram,
). Reaze

Gul 8 Grotto.
WAAM‘ anark. N. ). “(Eastern, :Daylight Szvlnq. 255),
it ¢ “Star Spangled ‘Banner,
Moore ‘and Clovor . Club I}ntk‘rtﬂ.ulem 7 1
Mareia Paquita, singing;  7:
bnriwne. Jos‘ M;l(c)y, pianist;
8 e

£ra
Rose

cior “Wilbut,
=15, Nelson Rogers’
. Arthur._Sorenson,
00, Imsou gt WAAM . Banes
“New Tives for Ol talle by Mrs.
259730, ‘Austin’_ & Bergere}
o Ringle, singing; 9:45-
. demonstration
gaan
P

9:4]

“I‘Xt, cas 'a. K e

Fadden’s: Simple Six System of Exerci
Emnl Santa 1‘0 Tive:: 10’ 4
:Bassmger mn oty 10:45-1 mme-
11:00-11:15;" Bedtime. St g for dults M:L‘dl’ed joid
Phllli{\s' 11 15-11:45, ‘Nickerboeker Niftice |song re-

vier
WAAW Omaha, (Gentral 360). 7:30 p. R..I
on,  pianist: Miss Verna. ~Tiansen,  SODranc:
macse ﬁddlc solos, AILhur Tranks; Mrs. Pearl Pike,
Teader; Robert Hudson, voealist; Miss. Cleo Taye,
pianist; Miss_Esther Cole, elgeutionist; Mrs, V. J.
Meyer, Mrs, o Thomas, violinists; Leonard Nicely,
Dopular- songs; Mis. Gladys® Blanchard Hicox, readsr,
and Miss Roberta Shipton, soprano.
WBAP, Fort Worth, (GCentral, 476), 7:. 30 8:30
3 Cl L Texas Woman's

D. m,M

b g'ht, dlre:_ml
WBAV Culumbus, 0. (Eastern, 350‘). 1” 00 m., Piano

Lorbach U\w n., Cnnaen
“7]3 AV Olchestra, TFrances :m(liheau, _ direef
BD, Zmn, 11l. (Central, Dayhght Saving, 5-!5). 8:00
Junior Choir; Corpet gquartet, Newcomer,
\Tnson Wedelind, blewan. Male- quartet, Hendricks,
Mchatfey, Bag; ve; Erwin Rendall, futist: Mrs.
Mary Oakes Dage, m'xdm, Mary Ross, pianist; Chester
Bage. bnrltanp
WCX, Detroit, h, (Eastern, 517). p. m., Music;
6:00, Dinner coucert

§:30, Muslcnl nmgrsm Harry
Bond, . director.

WDAF, Ii%\ns’ts City, Mo, (Central, 411), ~2:30-4:30

:00-7:00, Schiool of the Air, piano tuning-in number,
uo-Ath; _Address, speaker irom . tlie University of
as: Weekly *‘request” story. hight by the' Tell-

Story Lady; Fritz ' Hanlein's. Trianon

1o Fn]ev's Dance and Concert. Orchestra;:|

Theater; -:30, Stamey Symp!mny Orclmm dlrection
Joseph 'Pasternack; Lanin’s. Arcadia
Cafe Dance Orchest

EAF,” New

492),4:00 v, m.,

Mina Kiss, ‘soprano; 5:00,

Joel Coﬁe}', Dplanist; 6: R Dinner musi¢_from
“a.ldci}l’f Astoria; 7:00, - Phil Baker, accordionist;

dlth. Lamberu, soprano, and Michael Lamberti,
] e CoiLsn. Figher; 7:40, Irancs May,
Slolingst; & Company Alfred Y.
Cornell and gmup of artists; 9.30 Gynsy String. En-
semble, Eveready Entertainers.
WEAQ, Columbus, 0. (Eastern, 360); 1:30 m., Gm’—
den talk, member Ohio State Umvmslly facul
WFAA, - Dallas, Texas. (cantral 476) 12:30-1:00 p.
r, Ellis W. Shul on_“Rocks ﬂ,.ud I‘el’
glity‘ 8:30 9:3 7 Dmlcel't W B Chemoweth and 'his
WFL

ny Orel

Fhuadelphm. e, (Ea.stern. Daylight Saving, 395),
m., Meyer Davis Bellevue Stratford Concert
OrcheBirnr” 3200 Pisno recital, Caroling Hoffman;
6:00, Sunny Jim, the Kiddies' Pal; 6:3') s
Davis’: “Bellevuc- Stratford . Concert Orchestra; -{:00,

\Iuslc Lessous by Elsm Alsxander.
¥. Daylight Sa.vmu, 319),
Wo George _Alber B ard;

astern‘

- 4 0, Ths Rndw Deams' Musical® Pr

30, Ditmer. musie, Vincant Lopea. Hotal Stetlor 02
chestra; 9:00-10:00, ~ Concert, auspices: Buffalo Trust
Company, direction Cecile Kurtz, featuring Miss Kurtz
(herself), contralta; ‘10:00-10 Walter B:

30, sum':er-dance’ musie, ineont Lopez Hotel Stat.

Orchest
WG\' Sehenectady. N Y. (Eastern. 3&0). 00 p. m.,
an in ‘the Julius J. Turner;
7:15, Address, "American Faz'm Bitreau Federa.mm."
Frank = M. Smith 7:25,  "“The Apple -and’ Tho
Skeletonizer,’” ‘E. P, Telt; 7:35 *What’s th
with ~ Agriculture?” \4 7:45, Musical
program,  Women's chorus. N. Y. State Coﬂsge for
Teachers, ' T. anr ederick H. diyn, - director. Edna

hafer, contralto.

WHAS, Lﬂursvlllz, Ky. (Central, 400), 4:00- 5'0

‘Alamo Theater: Orchestra; Walnut Theater Orchnstra
WHAZ, Troy, N. Y. (Eastern, 3&0), 9:0C p. ance
muslc Campus Sérenaders; Talk, Chemical Engineer-

WhE, Kansas clty, Mu. (Central, 411), 2:00-3:00 p. m.,
Lnd s’ Hour. .m direction of George .Parrish;
00-8:00, ruglnm of semx-classxcnl and light operatic
axrs. Sweeney Radio Orchestra.
WHN N w York, N. Y. (East tern Daylight Savmg, 360).
o rlln Musu: Co.;

N ing Cli:
Entertamexs. 7:30:8:
tafuers from the Club De Luxe; 8:15-9:00, Bway Jones
and His Royal Pomcuma. Ol:t'.h. from. the C‘Iub Ten-
nessee; - 9:00-9:30,

Gre; and ng

Carnival Orchestra 9 50-10 00 Michnel Spec)ale m(l
His Hotol Carlton T(‘x‘ruca Orén. 01

Inten'mssloll, 1: '00-2 00

Midnight - 8 Show.
WIP Phnladalnhm, Pa. (Eastarn, ‘Daylight Saving, 509),
». m., el rothers’ - Tea Room ‘Orchestra;

4 \70 Mah Jnng Lesson, Mr, . Wel Lum

B ames Hotel Dinner Dance Orchesm
Uncle Wlps bedtime stories.
Ci oh' (Central, - Daylight . Saving,

) Program, Cincinfati. Alumni Chapter
of - the Mu I-'hi EDsllou Suronty, Vncm selectlans.
Mr: on -Unruh Wooley; Mrs, ‘Wilson,
Voice,  Mrs. s.rlss Geiser, a.
. Arthur Broomell, pianist; Mrs.
Gantenberg, violinist; Vocal .duet, Mrs, John Stmbbe

%ngs,

Mrs. Tmer Randle; "Yoice, Mrs.. James Hi 0‘,
“Dixig au(l Russel Rob

9:00, Talk “"Citizens” Training Father 000\1-

nor; 9: oody Meyer's Ommnnuu Orchestra, §

447‘5

Wood:
WMAn. Ch!n o 1. (Contral, Daylignt Sa
4:20 tems of interests, 4:3fh Pmmm

WMC, Memnhls. Tenn. (Centra. ¥, ©
ﬂu]e:td night, “Gayoso Oruhestra. ‘Gs@per Pazr
palarde;

OAW, ;Qmaim. Nehr (Centr&l, 525). 00 D,
. Piano’ rac Dpupils of N: 6380-7
Du.mer program, “Randall’s m\yal Qrchasu'u.'

0
gram, “courtesy ' of Benevolent :-and- Pro-
tectlve Ordur of -Elkv, featuring - the ‘Omaha Elks

Henry, Cox, director.
WUO F)ulmiel [2 (En.stern. Daylmht Savluq
T) 11:00. -ay m., cital,

2,
Orzn.n.

Guldun‘
¥

Cty

dlrec?.or 445, Organ’

tel’ Adelphia* Cbncn
5,

heater
FnO Rapee, director; 10
ary: B._ Vog’t 1(7 30, Havn_un. Cnsmo Dance
Otchestra: from . Hotel Sylvania.
WOQ. Kansas! Gity, ‘Mo. ngnlra.l 360, 7:30:8:00 7. m,;
pular  music’ program,’ ty Theater Orchestra;
Clasmcal MUusic, pipe ‘organ.
WOS, Jefferson Gity, Mo. (Central, 4409). 8:00_p.
Fedture program movelty numbers, “Frank & Rob n.
pion uue—mm ban
WRC, Washington, 469), .3:00 .,
Fashion Develupment& Df the Moment, Womeii's \Vel\
3:10, Songs;. 3:25,  Current toples, E(htor of The
ternational ' Inierpreter: . 3:34, 'Plan ecital ;
““What Women. Are
Atherton  Du -Puy:

astern,

$00-9:00 p. .,
Qumet Darky Har-
tlanta Junior Chamber. of Commarce

- (Cen!
Beil Brothers Clnckm Pickers
monisis: 10:45
entertainm

WWJ Detrewt Mmh. {Eastern; 5!7) 2:00 2. m,, Set-
ting-up exercises, R. J. Horton; 3:00 p. m., Detroit
News Orchestra; 7:00, Detroit Nows Orchestra.

Tuesday, May 27

:15, Fritz Hanleins Tn:mon I‘msemhle and. the
’lantnhon Play 11:457 00 m,,  Nighthawk

mhc, The. Dlantation Diay
w Phﬂa.deluhla Pa (Eastern. Dayllght Savmg,
95) 11:45 Dai 2102 nm..,
reun rediial, Stan Y Thezt Arc:xdla ‘Cafe
Concert, Or(‘hcs(l"l., 2:00, Arcndn Cafe Concert Or-
chestra; 2:30, iano  solos, Edna Finestone;  4:30,

CKAC, Montreal, Can. . (Eastern, 425). 700 sl
Kiddies’ stories in French and Rex
Battle a.nd his_Mt. Royal Hotel Dlnncr COncL\l't Or-

0, TEnglish musxc White Star

Liner “‘Canada’” .rchesn'a., 10 :80, - Joseph

S’lmtl\ and his Dinner Dansant Orchestra.

KFI Los Angeles, Calif. (Pasi 469), 6:45-7:30 p. m.,

)1

8

Talk, Betsy Logan; 7:30, Snpccial features: from St’mle}

Vocal concert, Gage Christopher; §:00-9;00, Ambassa~

FREE!

—a new socket
if it breaks or

fails in any way.

yet.

position sockets.
At dealers.

SENSIBLE

¢lasticity (to insure perféct contacts).
est producer of unbreakable sockets.
“Makers of good

DEPT. 436

Over half a million Walnart Sockets in use—not one broken
That’s. why they’re standard on leading sets.
because dielectric loss is less than bakelite, fibre or com-
Approved by Radio News Laboratories.

WALNART

Heavy, genuine phosphor bronze contact springs; low resistance;

Tor base or panel mounting. Unconditionally guaranteed by world’s larg.

uv-189 or
standard

base, list

50c

Klso

SOCKETS

high
Nickel or dull black enamel finish.

Trial will convince.

goods only” »

IC Mra. Co.

CHICAGO
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+00;:Organ:{’

dor-Max , Figher’s Cocoanut Grove Orchestra: 9:00-
10:00, E aminar congert; 10:00-11:00, Fullerton Radio

Broadea
KENF, Shananﬂoah. la. (Central, 266), 7:30 p. m.,
Christian Temperance program of Shenan-
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doah,
KGO, Oakland, Calif. (Psmﬁl:, 312),
Concert Urchestra Fra :00,
Trio; California Lndies Qua.\'tet Mmon Vocki, b
tone: Clairo Harsha Upshur, soprano; Jovco Holloway
Batliclson, planist; Guy Kibee, reader; B, Scott
Beebe, bﬂsa Ruth Wateman. coutralto; Laura Brod-
exick, qohe, Selence of Properly Raisine
ledren." Max Horwinski; Eva G‘rum.ns’ Atkinson,

no,
ortland, Ore. (Paelﬁc. 492), 12:30 p.
Civic Music~ Club Talle, Jeanetts P,
Cramer; 7:45, Talk for rarmexs, Oregon  Agricultural
College cxtension sarvice.

WAAM, Newark, J. (Easharn, Daylu]llt Sa‘lll‘l!. 255),
7:00-7:30 B my ar_Spengled Banner,” James F.

Gregory's nivars!ty Club Orch. 7:30-7 :45,

Felker; 7: 00, P

p. m., Con-

nco In
e stler,
n Male Qnartet‘ 9 15 9 30 Ro
9:30- 9‘45 Rudolph - Lorbach, saxophon
I‘ignres '‘amous mvHxsmry.r
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103 15 10 30 Chas. Ostjen,

Harmon.v Aggregatmu:
Robert - G Oscar- Hold: sted by 'the
Trian Melody Dnsemble 10 30‘11 15 E.rv Bradley’s
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ZXDDY Melody Boy:
WA, aha. ([‘mntral 360), 8:05 p. m., Religlous

ho’s - Lutheran  Chureh of Floreica,

Jol
Nabr.. Rev, George Kupke,. pastor.
WEBAV, i us. 0. ( rn, 390), 12:00 m., Piano
music, Ila Lorbach

Owen:
“Detroit, Mich. (Eas{ﬂﬂl 517),.4:15.p. m., Musie;
.UU, Dinner concert; - 10:00, - Red Apple clubi bard

WDAF Kansas  Gity, Mo. (Dantral 4[1), 3:30-4:30
Joseph N Sexton Cafe’ Orchestra;

8 00-7 100, School of tho Ah‘, Piano tuning-in num-
Duo-Ari; address, speaker from the Natlonat
Livestock and Meat 5 Cleirn Zumwalt,
usic by an-

0 2. m.,

tati
(Central, lelnht Saving._360),
(‘efl’t Ensemple and Black-
330, Barton Organ,
R0 Marte Kelly, Rosemary Hughes,
Fl‘d W ‘Agard, Frank Greif, .Jack Chapman’s Or-

estra,
WD%R. Pi\lladelphia. Pa.. (Enstern. Dna{lzvgglt Saving,
; 102 . .,
Organ ca.uley Themr 15556, Areadia _cafe

rac s.l S
Concert Orchestra; 2:00, Piano solos, . Edos Fine-
ne:  Afcadia Cafe Concort, Oreliestra;”7:30, Dream
ori

WEAF, New ank Ny, (Eastern, Dayhght Saving,
11 Rita: Rotermel, Dix.ul :11:35, Mo-
tion” Picturo ’I‘n.lk 4'00 1) m,, Sha it

of
Nighthawk Frolic, the
WDAP Ghlcaaw Ill.
7:00-8:00 p. m,,

lst‘ 4 15, Frang g bantolle 4330, Ethel
rrison, 5100 ‘hildren’s Program’; 6:00-
, Dinner Musig from: Waldorf Astoria; 7:10,
“The -Brown 2m. ;. 7120, Manly Price
Boons, _ tenor Thornton  Figher; 7:40, T
Roser, banjok

150, t on _Mayonnaise:
% a% Myrtle Essex, soprano; 9:50, Adolph Snyder's
el
WE. AO Columhns. 0. (Eastern, 360), 1:30 p.
den member Ohio Smtc Tniversity fLLculLY
WFAA Dallas. Toxas (Central, 476). 1
Address, Dewitt McMurray; 8. 0, Mus ical re-
cital, Mozart. Choral Club, Earle D "Behrends, di-
mr 1 0-14 0¢, Purmlar music recital, The Texans,

Gar-

directing.
WFI. Ph' adnlphll, Pa. (Eastern, Daylight S\vmn. 355),
L Davis. Bellevue “Stratford ‘Concerd
a.le»,ﬁu:l.rtat : unny
0, Meyer Dayis- Bellevug
tra,‘ 10715, Charlié Kerr - and
i5 - Symphonic . Dance Orchestra.
WGR. Buffale, ‘N. Y. (Eastern, Daylight Saving, 319),

., Organ, George Albert Bouchard;
Tl.\e Radio Dealers” Musical Program
6:30-7 :30, Dinner music.

WGY, Schenactady. N. Y. (Eastern, 380), 1:01
Ons act play, ‘"The Milliner's Bill,*
7:00-7:30, “The Voice of the City,
ducn fo Its listeners the pect

the Sound

o

45,
Dwight Kellogg; 8:00
torical New England, . Ashe; ey
Monon tenor “Amﬂcml nghmiug. ¢ museppe Fac-

w AS, Louisville, Ky. (Central, 400), 4:00-5:00 p. m.,
\anuut Theater’ Orchestra; Alamo Theater Orchestra;
7:30-9:00, Agricultural Tabloid talk; Earl Elliott's
Falls c.des Serenaders,
4l|). 2:00-3:00
on

w H B, Kan City, Me,
m . d.\es‘ Hour program, direc of George
100-7. emi-classical m Sweeney
Radlu 0rchestrﬂ., §:00-10:00, Dance music, Sweeney

Radio Orchestra.
WHN New York, N. Y. (Eastern Daylight savmgs 36!)),

(Central,

2:15-9: 45 p. m., Edw. B. lIa,rlxs Mu:
Jesg _Stern’s Dance  Oral 5 ~1 1 b Bob Schaefct
and His Entertainers assist inal Ccmmp
FIVE, 4 30-4:45, Thrca \\’nrd Chﬂdren‘ 5:00-5:3

en’s Orches
WIP Phllaﬂelphla Pa. (Eastu'n. Daylight Saving, 509),
p. m., Organ recital, Karl Bonawitz, German-

ow1 r; 6:05, Dick Regan and his WIP Concert
Orct 08, Uncle Wip’s Dedtime storles; 3:00,
Philadelphia ~ Police Band, direction Lieut. Joseph

:IOch er; 10 00, Ted Weems and his Victor Recording

rehestr:

WIAX, clevnlsmd Ohio, (Eastern, 390), Program ar-
ranged by Cleveland mvsLMlu Bedtime story,
E. @, Jobnson; Radio Cartoon, Don_Palmer;

Selecbons. Ashlnud (Ohh)) \[lmdnlm Club; Selections,

d-time Orchestra; Talk, Joo
ert ) program, Spitainy’s Hanna

. m., Spe are
pany; Harry Frankel and other Genem.e Record_artist Ls
. Frank Shattuck, Beatrlce

Tutma.n. Eatherine Dmeen, Mary Lomss Hand; Sobgs,
Hany L. z:gs, William' G, Stoess, violinist; Dixie
Bernard and Russoll Robinson; 12:00,

Stars, Al
Chubb-Steubare. Orones

tre.
WMA[] Chicago, 1il. (Central, D&ylunht Saving, 447.5),
Ttoms eTest Glenn' Di

m,, of _int: nn Dillard
Gunn. Schaol pupils; 5:00, l Life stories; 8:00,
Chemistry lecture; Harry Hansen. Iiterary _editor;
Hote! Ls, E!alle Orchestra; Lecture, U. of Chicago:
80, Lyon & Healy concert
WMG Memlﬂn! Tenn (Central, 500). 8:30 m.
{rs, vid ayne Naxwell, duectm‘ :

Aﬂdnlght (roﬂc. Burks Dance Orchestra,
WOAW, Omaha,” Nebr.

:30, Dinner nrogr . Pat’'s Mal
- Progrum COULLES:
wogo, lladelnhla, Pa. (Eastern, Dayﬁyht Sav]m_t. 509).

1:00 a. ary E.

Organ recital, M
\Wanam.: B.ker rysta] Tea. Room OrchesLm. Bohurh E
Golden, dll‘ecmr' 4:45, recit Mary E.
w0Q, Kansas Gity, Me. (cantral 350) " 8:00-" 943 .
Program of clnssma\l music. Samuel Adair, dlreccor.
a N (Eastorn, Daylight Saving, d405),
2'45 'p‘ m., ’1‘ alk thru Courtesy of Charm My aga-
5:00-8:15, “'I See by the Papers,” sny M-
%(l)skor 81 15 9:00, Program \mder direction” of Harold
WRC, Waishm gton, D. C. (Eastern, 469), 6:00 p.
Children’s stories and songs, Peggy Alblon and l\[
700 Musieal program, Onndall'

guerite Meaking;
Tivoli Theater; B.lte O'Leary, baritone;_8:50,
Verona Horen, sopran (0, '“The Pohtlcsfl "sltua~
tion in Washington Tomght ‘*_Frederic - W. Wile;
90.20. Trio, 'Irving Boernstein’s Wardman Park Hotel
., Orehestra:
WSB, Atlanta, Ga. (central, 429), 00-9:00 p. m.,
Vick . Myers Melndy Orchesf Rainbow orl

' chestra, *

WWJ, (Eas{ern, 5l7) 0 8. i, Set-
‘ting-up exercises. 'R J. Horton: 9:45, Fred Shaw,
pianist: 8:00, Detroit News Orchastra. 7:00, Detroit

News Orchestra.

- Tickler Feedback Cornnection
Pick up. any: book or publication -that

tickler coil and.spome :of these dlagrams
are blindly followed by us poor mortals.

Brazil (Rio:de Janeiro), using three steps
ofbampliﬂcation, ‘one VT and ‘three 216 A
‘tubes, .

.+ Tf!some one had told ‘me. of the simple
change I have referred to above I would
have had at least three years less of
Radio misery, and it also lets one do

“orRDINARY. HOOK UP”
TELEPHONE -OR TRANSFORMER FRI.

TELEPHONE Q2.
( ; E )mﬂNSfWEE PRl

Now instead of connecting the. plate to
the tickler if you will connect the plate to
the transformer primary or phones you will
get distinct voice and musie (good modu-
lation), and as you build up one or two
steps of audio amplification you will still
get clear, natural tones instead of the usual
sharp and tinny tones.

I have not see the circuit yet that beats
or equals three honeycomb eoils, for I
have heard with them from Canada to

considerable DX, even if the static is using
this ‘country for a frying pan at this time
of the year.

‘What these brainstorm diagrams show-
ered over the world need is some hard,
cold facts that hit the same nail every
time,

. Radio has plenty of griefs without giv-

ing the apprentice a left-hand monkey

grench to start with.—Geo. Tate, Dallas,
ex.

$200 000,

//

i

immediately.

DOUBTEDLY places us as th

STANDS SouareLy Back

SeEnNp No MoNEY

Order by mail if ‘your dealer cannot sipply you and we will ship
Written 5.day money back Guarantee with each set,

Our next year’s production schedule of two million phones UN-

WORLDS LARGEST HEADSET MAKERS
THE TOWER MFG.

98 BROOKLINE AVE. BOSTON MASsS.

00 COMPANY

Every . PHONE

i S
. AI%OB'}‘I 2%1"

. HEADSET VALUE

FiveDay Money-Back Guarantee
1f Not Fully Satisfied. We Guar-
antee the Seientific to be

One of the finest phones on

the mackel regardless of price.

2. The most comfortable-weight
only

3. Perfeck tona maten,

4. Made of standard double pole
constniction (no single pole
nonsense to save expense.)

5. Made of the best materials
money can Powerful
magnets, genuine tinsel cards,
aluminum cases.

6. Manufactured ~under ideal
working condition

CO.
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How to Make a Superdyne 4-Tube Wonder Set

Simple Construction of the Popular Receiver of Today
By Lewis A. Morrison

TT{R superdyne cireuit is becoming
popurar every day with Radio-
phans because it is a comparatively
easy set to build; gives remarkable
votume and clear speech, and produces
DX results with a short indoor aerial
that here-to-fore have only been accom-
plished with a good out-door antenna
system.

While admitting that Radio is far
from perfect, the superdyne is a great
step toward that end. However, We can-
not approach perfection without some
sacrificess and the superdyne is no ex-
ception. It is to help the  novice over
the bumps that this article is written.

Although easy to build, there is mno
set which reflects the care and pains of
the builder with more satisfaction than
the superdyne. TYou ecannot throw -this
set together as you can some others
and expect results. This has been the
reason for many experimenters discard-
ing the circuit with the excuse of “‘well
it may work some places but not in my
location.” Superdyne will. work in prac-
tically any location and ‘without an
aerial at that.

Taying Out Panel

In laying the set out on a panel, the
most satisfactory arrangement is to
mount the coupler between the conden-
sers with the plate coil at right angles
to the coupler and behind the plate con-
denser. A small piece of bakelite can
be attached to the first or grid condenser
for the aerial and ground binding posts,
as shown in the photograph. A neat
back panel arrangement, is to attach the
jacks as low as possible to the main
panel and by drilling holes in ‘the body
of the jacks, use them as angles for the
support of the back panel. In placing
ithe tube sockets, permit the grid con-
denser, (a .00025 mfd.) to comeé as close|
asg possible to the grid terminal of the
detector or second tube. Best results
will be obtained by using 2 separate

rheostat for the Radio frequency tube
‘which will necessitate three rheostats
for the complete set. The two-audio: fre-
quency tubes are controlled by .a single
rheostat. i

Although. not shown. in many diagrams

advised. .However, it should not be used
across the grid condenser; ‘but rather

And Guarantee You in Writing 2 Years of Better Battery Performance

STA-RITE RADIO BATTERTES are made especially for Radio and the hig saving is

made possible by coming direct to you instead of thru distributors, dealers, etc. ‘Boxes

arec made of oak, finished in mahogany and the plates very thick and will give a
steady discharge over a long period. No premiums, just good, honest battery value.

TRY TO BEAT THESE PRICES

Get Yours Today—NOW-—Send Ne Money

The: batteries are fully guaranteed in writing and shipped subject to
examination on the day your order is received. You pay on delivery
.or deduct 5.per cent if full cash accompanies arder. You may deduct
16 per cent if two or more are ordered at one time. .

‘STA-RITE BATTERY CO.
LOUISVILLE KY.

Department 5

tube used,

of - this ecircuit' a .grid leak ‘is strongly:

2 Volt for W. D. 11 br. - -
anc: lozr cenanman $4‘-00 2 82}: gg Amp i - $ Z.gg
e 122 1.00[evek 0 - 10.00
RADIO B. STORAGE 6 Volt 120. - 12.10
Glass Jars, Heavy Plates— 6 Volt 150 - 14.00
Case of 12 Cells, 24 V.‘.....4.90 6 VB“ 200 “ < 17_00

from the grid of the detector tube to the
tive filament. = This gridleak iis not
critical. but will vary with the type of
It should be placed close to the

grid of the detector ‘tube socket.

ow a word about the selection of
parts, Be sure the coils are wound to
specifications and although in  contradic-
tion to previous articles, these specifica-
tions can be altered -slightly with good
Tesults. owever, it is best for the
novice to have them correct.

The coupler should be wound with 42
turns number 22 dsc wire tapped at the
20th turn. On top of this winding and
spaced approximately 14 -inch, wind 4 turns
of a-somewhat heavy insulated stranded
wire such as lamp cord.. This is to act as
the untuned aerial circuit. Have these
termiinals ' come. on the left side
of the stator. The ball rotor should
have “36 turns of the same wire. The
bplate’ coil, 46 turns, tapped at the 21st
turn. - The - bakelite tubing should be
4 inches. in diameter. The taps can be
eliminated if the builder so desires and
the set will tune.as low as 300 meters
without them. Two separate tap switches
may be-used, but a double pole double
throw switch is better and with the push-
pull type of switeh’ now on the market,
makes an attractive arrangement.

‘Tariable Condensers

This is a delicate subject. Too much
stress can not be laid on the necessity
for good condensers. This . does not
mean the most expensive condenser, hut
it does mean that they must be of good
material, preferably bakelite and most
important of all, the bearings of the
movable plates should be constructed to
give a minimum electrical resistance.
The - superdyne set is peculiarly semsi-
tive to resistance in condenser bearings.
Do not use vernier condensers of a type
that employ an extra movable plate,
unless the plates are joined by pigtails.

if they are desired, use a type that em-

{Continued on page 24)

Patents Pending.

tively cut ot any 1

The Twitchell Auxiliary Tuner

i MORE THAN A WAVE TRAP

A WITCHELL AUXILIARY TUGNER, connect;
L sting or code. stations.so you'may tune in all long dxstance stations.
ime regardless of local conditions.
Unlike: any: ‘wave: trap;
TUNER -does not_ever deécréase but in many cases increases
the volume from 'distant stations.
These TUNERS are in daily use within 400 feet of large broad-
casting stations and enable their owners to easily and completely
cut out the local station and bring in distant stations at any
time on a loud speaker.
This instrument will also enable you to bring in programs sent
out:on longer waves than you can tune in without it, thus bring-
ing all the broadcasting stations within the wave length range
of the many sets of limited range now in use.

Copyrighted diagram of this tuner, 50c, or with all
parts, $9.00.
ready to use, $15.00.

A New and Wonderfully Efficient Coil for the Reinartz circuit
for those who want the bhest. Price
either one of three tubes, $3.50.

This' circuit ‘brings in both coasts loud and clear and is the
most successful Reinartz modification yet produced.

All goods prepaid. These instruments are easy to build, easy to operate. Everything
clearly shown

1925 westery avenve 9. A. TWITCHELL

Name Registored.

to any. make of tubc receiving: set will posi-

THE. TWITCHELL AUXILIARY

Complete instrument in walnut cabinet,

$3.00, or with blueprint for

MINNEAPOLIS, MINN,

Vernier condensers are not necessary, but .

“Built First to Last*

selling at ‘double the price.
Great - for reflex
circuits.

Type 4500. .- $2 50

If your dealer fails you, write us, giv-
ing his name and address, and list of
Coto parts you need.

- COTO-COIL CQ.

&7 Willard -Ave., Providence, R. I.

L BRANCH OFFIGES:

Los Angeles, 323 Union League Bldy.; Min-
nuunnlls, Geo. F. Darlmg. 705 Flymuuth
Bldg.; Atanta, C. At Atlanta
Trust  Co. BIdg.; CA . Perkins Elec-
tric Co., Ltd., Mumreﬂl Turontn Winpiven.

Audlo Ampiiflcatlon at a |
Popular Price

The volume and clearness of amplxﬁcatmn of this HALF PRICE
transformer is always a pleasant surprise to uscrs.
written s that they prefer their 3 to 1 ratio Coto Specials to others

Many have
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4-TUBE WONDER SET
(Continued from page 23)
ploys a reduced ratio movement of the
main shaft.

UV-201A and C-301A are - excellent
Radio frequency tubes. with a 30-ohm
rheostat on negative filament; however,
there is a marked difference in individual
tubes, a small percentage being much
better Radio frequency amplifiers -than
the general run, Any good soft tube will
answer for a detector. A VT-I or J tube
being exceptionally good in this ecircuit.
The detector plate voltage will make a

§§.00025

does it “superdyne?” = This circuit has the |
peculiarity of producing some results.even
though not wired correctly and is apt to
fool the novice into believing that. the set
is wired correctly but N. G. This can
best be determined by lighting the fila-
ments of. all four tubes, and’' with the
taps In position for long wave lengths,
rotate the ‘ball rotor to a horizontal posi-
tion, making meéntal note of which face of
the rotor is up. By operating both con-
densers in: unison as -though they. were
geared together, one of two -things will
happen. Either a beat note or squeal will
be produced or a station will be tuned in,

]

P Sy

225V 67V

marked difference in the sweetness of|
musical tones, but is not very critical.

Amplification

The audio amplifier follows the general
outline of any good two step, except that
it is advisable to use transformers of a
low or medium ratio. - Because of the
great volume this set gives, a small fixed
condenser of .001 or .002 mfd, as the case
may be, placed across the secondary of
the last transformer, will greatly soften
and improve the guality -of the tone pro-
duced, but this is optional. i,

Now a word about operating this circuit.
Many a good superdyne has been:tried

‘and discarded because the operator had

not acquired the knack of funing. The

writer himself, an experienced Radio man,
was quite disappointed with the first
night’s results, but once the trick 'is ae-
complished it becomes a simple matter.
It has been said that the supérdyne is not
selective and such will be the cage:if it
is not handled properly. However, with
proper operation'the writer has on numer-

_ous occasions brought in WDAP, Chicago,

800 ‘miles ‘distant; right :through WHN,
less than 3. miles «distant, both. stations
scheduled to operate on 360 mete That
isi'selectivity, enough;- ity i )

n - completion ‘of:

With Licensed® Haszeltine Parts

13052

COMPLETE
& 7 "

EACH KIT INCLUDES

1~Drilled Engraved Mahoganette Panel. . .$ 8.00
23 Genuine FADA  Neutroformers and -~
Condensers ..22.50

3—2 Genuine FADA Neutrodons. 2.50
4—3 4-inch Mahoganette Dials . 3.60
5—20 Feet Tin Copper Bus Bar Wire .25
6—1 Detector Rheostat ... 1.25
7—1 Amplifier Rheostat .. 150
8—2 Genuine Deitzen Audio Freq. Trans-
formers . .. 12,00
9—5 Vacuum Tube Sockets. 3.95
10—2 Frost Neutrodyne Jacks. .. 1.8
11—1 Freshman Grid Leak and Mica Con-
enser . . R ]
12—-1 Dubilier .001. 40
13—1 Mica Condenser .006. 15
14—1 Frost Battery Switch 230
15—1 Stained Baseboard 1.00
16—8 Engraved Binding Posts. : 1.00
17—2 Lengths Black Varnished Tubing..... 30
18—1 Complete Instriction Book and Blue-
PPINES toivraieriiiraninineiiiaiannbiney L. 50

;’)l'i’I?JE . .$39-95 Regular Price....862.25

NEUTRODYNE has taken the country by storm. It i3
the remarkahle distance getting, powerful, non-oscillat~
ing and no tling receiver.

WORKING MODEL -ON DEMONSTRATION

AMERICA’S GREATEST RADIO RETAILERS

%130 FULTON *71 CORTLANDT

Cor. Church T
15 Whitehall St.
“14 CHURCH ST.  Gor. Stone St
Cor. Co AP

Post Radio Elec.
. Cortl. 241 W. 42d St. Corp.
. (*Open Sat. Ev'gs) Bat. 7th & 8th Avs. (**Open Ev. Evg.)
MAIL ORDER DEPT.
§8 Church St. * NEW YORK CITY

BROOKLYN
Near Washington «xgj Flatbush Av.

If the first takes placé, turn out the Radio
frequency tube, when it should be possi-
ble to tune in the station on' three tubes.
This position of the ball rotor is that of
the positive feedback. If the second cons
dition ‘takes place;~and a station is tuned
in, - turn the Radio frequency tube out,
when the signals should disappear.’” This
position of the ball rotor is that of nega-
tive - feedback and the proper position for
superdyne.. Now with the ball rotor in the
negative feedback position and all tubes
going, rotate both condensers until a sta-
tion is heard, then turn the hall rotor
toward the vertical, ‘when a position will
be found that’ will produce: a sharp snap
in the horn; showing that the oscillating
point is reached. Now, by operating the
grid coil or first condenser against the
ball rotor, a combination will be reached
that will produce clear and loud results.
The finer thi§ adjustment, the more sensi-
tive and louder .the signals will come.in.:
This last adjustment is quite critical and
when mastered | will. produce great "Se-
lectivity: B 2 i ;

Of course, these.tests should be made
when ‘a near-by station:is known.to. be: on
the. air.
‘be ‘developed .by. the individual'as he’ ac-
aguires, ‘skill: intuning, i iy hi

Le Ton d’argent

Variations from this rule will.

= BY

)
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S $2.39
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QUARTER AMPERE

RADTO TUBE

GUARANTEED SATISFACTORY

All “GOODE” Tubes Sold Direct to
the Consumer—No Dealer Profits

ONE—“Goode™ $2. 39

Detector=Amplifier ..
THREE—“Goode”
e e g
(All postage prepaid) = .

The “Goode” Two-0-One A Tube amplifies
ot detects. It is a quarter ampere, six volts,
standard base silvered tube.

Send express or postal money order or New
York draft to—

The Goode Tube Corporation

g - Incorporated
EVANSVILLE. - - . INDIANA

is as it should:be, they will not fail to
produce results.

The. superdyne circuit embodies quali-
‘ties which make it the best circuit so far
produced- for the broadcast listener. It
will take summer weather for its real
worth to be appreciated, for then with a
small indoor aerial or no aerial at all,
thus reducing static, volume and DX
results will be a surprisé to all - who try it.

Coast to coast Radio reception is now
possible for us all without the outlay of
a king’s ransom, proving that:

All things come. to: him/who waits, but
here’s a rule that's: slicker: He who goes
after what he wants, will' get it all the
quicker.

PORTABLE SET FOR AUTO

-{"(Continued from page 13)
cover gave slightly better ‘results. The

framework of ‘the ear .was used’ for a

ground connection when running, while a
sStake driven in the ground, when stopping
‘anywhere; .gave - considerably ~better .re-
Sults. ! e P

T Toud: Speaker :

Thé loud speaker was very conveniently
strapped: to the ‘side frames of ‘the' wind-
shield. Some pieces..of large, hefvy riib-
ber bands were used to cushion the loud-
speaker against the metal-framework. of
the windshield  wherever they came 'in
contact.

A pair of headphones should be kept in
some convenient ' spot, 'preferably the
pocket in the front door, as tuning in on
‘a loudspeaker when car is'in motion. is by
no means a simple matter. 5

As the depth of this set is only 5
inches below the lower edge of the dash-
board ‘the passenger next to the driver
will experience no discomfort in placing
the feet underneath the set.. With a seét
not properly designed the position of the
set might make it decidedly uncomfort-
able for this passenger.

The Auto-Portable Recelver

In last week's article of this series the

hook-up diagram of the circuit was shown

and a list of parts required was given.

In this article, Figure 2, is the panel lay-

out and Figure 3 is the baseboard layout.
Front Panel

The front panel requires a piece of fs-
inch stock measuring 12 by 51 inches.
The two tuning condensers are mounted on
the:left and right hand sides. " Only the
shaft holes are indicated, the mounting
holes' depend, on the type of condenser
used and should be added as required.

The two knobs in the center are the two
rheostat controls, the left one being used
for the two amplifier tubes and the right
for -the detector tube. The hole in the
center just under the two knobs is for
the battery switch. The one directly be-
neath- that is for the single-circuit jack.

The four holes, two on each side of this
jack, are for the battery connections.

The small single-connection jacks were
used so that connections can be made by
just pushing in the small tip plugs fas-
tened to thé battery leads.

The hole in the upper left-hand corner
is. for the switch controlling the con-
neéctions for loop aerial use. This was
indicated as a four-spring jack switeh in
the circuit diagram, ;

. In the center at the top and on the right

“and left sides of the lower edge of this

pariel layout are indicated in dotted lines

some angle plates that were used to fasten

the top panel and baseplate to this front

panel, These pieces will be detailed later.
Base Layout

Figure 3 serves a double purpose. It
gives the size and drilling layout of the
baseboard and also gives the apparatus
layout inside of the set.. This baseboard
can be made of wood, but it is advisable
that panel stock be used. The size should
be 7 by 11% inches.

The tube sockets in the upper left and
right hand corners are the two amplifiers,
while the one in the center is the de-
tector. This corresponds to the arrange-
ment in the circuit diagram of last issue.

The first audio frequency transformer in
this base layout is the lower one shown

(Continued on page 28)
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HARRY F. DART, E.

: Formerly with' the
Western - Electric
Co., 'and U, S,
‘Army Instructor of
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Technically Edited by F. H. Doane

»T A RADIO &xpert—it's easy for the
250,000 who own this compact, complete
Radio Handbook. Written in good, plain,
anderstandable language. Crammed’ full
6f facts, every one: useful and impo{tant.
Bxplains how. receivers and transmitters
work,  how to build and operate them.
Whatever you or your friends want to
Know, it's here. Will save you many.
times its small cost.

TELLS ALL ABOUT: Electrical terms
and circuits, antennas, batteries, genera-
tors and motors, electron ' (vacuum)
tubes, every receiving hook-up, radlo‘ and
audio fr 1i i br ast
and commercial transmitters and receiv-
ers, super-regeneration, codes, - license
rules. Many other features.

Nothing else like it. Make this, ex-
traordinary book your rtadio library—
just this.one little giant is-all you need.
Bverything in one index, under one cover,
in one book, for one.dollar. The biggest
dollar’'s worth in radio to-day. 'Combines
the knowledge of many expensive works.
Buy this and save the difference. . Stop
experimenting in the dark. Before you
spend another cent on parts or even
touch a dial, sign and mail the coupon
pelow and get this unique guide to suc-
cessful radio. )

Send $1 fo-day and get this 514-page I.C. 8.
Radio Handbook—the biggest value in radlo
to-day. Money back if not satisfied.

r——'— =— == TEAR OUT HERE == == ===
INTERNATIONAL CORRESPONDENCE SCHOOLS
| Box 8275-J, Seranton, Penna,
el One Doller, Please_send me—post-
| Lo, 91 pago L. C. 5. Radio Handbook.
It 1s .understood  that if I am not entirely
i satisfled 1..may return this book within five
days and you will refund my money,
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DOURBLE ADJUSTABLE
CRYSTAL DETECTOR
Fhelllorlds Best

Jor crystal or veflex sets
This crystal detecior
mahes iwo tubes do
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FREE ! 5 e

Plan of N.Y. Times Reflex

—gives panel layout, circuit
and parts required. Operates
Loud Speaker - on two tubes!
FRESHMAN i

Double Ad-
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$al Detector for L4
panel or base

use, complete
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Treshman Super - Crystal 50
With Non-Metallic Housing Cc
No more searching for the sensitive
spot. merely turn-the knob as you
would a dial!

At your dealer's; or send purchase
&r}ce to be supplied postpaid.
as. Freshman Ine.
deadiod Gondenser ¥oducts
106 Seventh Ave., N. Y. C.
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An Easy Way of Charging Storage B Batteries

Connections for Bulb Rectifiers as Charging Units
: By A. R. Leinbach

age B battery has tried the electiro-

lytic rectifier method of recharging
it and found it rather unsatisfactory and
bothersome. A much simpler and more
convenient method is to use the bulb rec-
tifier that is used to charge the A battery.
All that is necessary is to make a slight
change and addition to the wiring. The
writer has been using this method for
over a year with excellent results and has
changed guite a number of rectifiers-for
friends.

In the diagram 1, a bulb reetifier schem-
atie diagram is shown of the internal con-
nections. The same thing with the neces-
sary changes made is shown in 2. The
standard connections of the old type
charger is shown in 3 and the revised -con-
nections are given in 4.

Although the diagrams tell the whole

DOUBTLESS every possessor of a stor-

‘story, a step by step description of the

necessary changes will be given.
Making the Change

If it is desired to charge a battery of
about 60 to 70 volts or less, it is only
necessary to add one wire to the-diagram
1. This wire should be attached to thé
110 volt feed wire marked A, the other end
being attached to the positive or plus side
of the battery, making sure to connect a
lamp in the series of about 100 watts. The
negative side of the battery is connected
to the wire marked D, which is the lead
with the black or unmarked lead. The
battery lead with the red mark or red
lead marked ¥ on the diagram is not used
when charging the B battery. Leads D
and E, the leads equipped with clamps,
may be used as before for charging the A
battery. Caution—Do not - attempt to
charge hoth A and B batteries at the same
time, as that will put alternating current
through the B battery and probably ruin
it, This method will ‘provide about :60
volts - direct current reading on a direct
current voltmeter when no battery is con-

nected. When charging a higher voltage

will be obtained. It is not nécessary to
trace out any wires or even remove the
charger from its case to get this connec-
tion. Merely attach the wire specified-for
attaching to A:one of the 110.volt leads

and connect to the battery -as dlrected_

ahove:
.righy

If it'is desired to charge a battery of 96
to 100 volts or less the schemes shown in
2 and 4 should be used. These may also
be used for larger batteries by dividing it
into two or more parts angd 'connecting
them in parallel. To change from.1 to 2,
disconnect A from a, b from ¢, and C from
f. A should then be connectd to c, one
side of the tube socket. C goes to b with
another wire attached at.the same point,

Buy Marsh:
Kanock-Down Sets

Regenerative — Neutrodyne
Super-Hetrodyne

The most economical, satisfactory way of

buying parts for hnme building. Outfits in-

clude drilled panel, and everything down to

the last wire, screw_and nut. Complete

instructions, easy to follow.

A large blue wrint liko this showa azunilu how to
plan andiwire sets for best resuits.

1 Tube Ultra-Audion Circnit . . $9.40
1 Tube Pfanstiehl Tuner Circoit . 11.85
3 Tube Pfanstichl Tuner Circuit . 22.50
Hazeltine Nentrodyne, 5 Tube . . 39.5@
Super-Hetrodyne, 8 Tube, . . . 68.50

Selder Gutfit F g g
with Eve Euery Quifit

All of these outfits are fully described and
illustrated in the Marshalf Catalog that will
be sent you FREE on request. Once you un-
derstand the many advantages of buying

your radio parts as complete knock-down
outfits, you will never go back to the old way.

Write for Catalog TODAY

It gives you spec1a1 rock bottom prices both
on knock-down sets and on the tubes, cab-
inets, batteries and other accessories you
may want, A wonderful assortment of
standard, tested radio merchandise at prices
lower than the lowest.

Marshall Radio Products, Inc.

arshall Blvd. & 16th St., Dept.56-45 Chicago

which is connected to a lamp socket and
from there (wire F) to positive B battery.
A short lead is run from f (leaving E there

also) to a, the connection. block provided
at:the top for .taking care of different al-
ternating.current voltages of 105, 115, and
126, Va; the ‘voltage between. D -and B,
is the supply for charging the A ‘battery
(these are the same leads as. previously
used, the ones provided with clamps) and
the black.lead D and the new lead F dre

used. for the B battery, D being negative |

or minus:and F posltwe or plus. Vb, the
voltage .between and iy 1s used for'
Zing K %

téries cannot he charged at the same time.

In ‘the case"of the . .old style rectifier,
considerably, less work is:.required. - In
this, as in the one above, the gase should

©ouD SPEAKER

DELI\ILEREﬁ
YOUR DOOR

Adjustable Umt..
fiber Horn~
22" Hi

10" bell

‘ GUARANTEE

. Monoy Back any tlme within ten. davs if
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Ile ublieation’ ca

fhat _each and every spealeer will
e sold on the sbovz terms and the in-
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CALL AT OUR FACTORY

 Send us your check, money order or ps:
he postman $10,00. Prepxllﬂ to any pm—t
of the U. 8. and Possessions.

ENT FREE RADIO LocemG

CHART—GET ONE '
DRESS
BEL-CANTO MFG. CQ.
BENSEL-BONIS CO0., INC,
{General Office and Factory, Dept. R. D.

41'1-419—421 E. 34th St., M. Y. G
. Vanderbilt 8959 +

be removed. A wire will be seen running
from the plate (top) of the tube to a fuse
block. At the point where this wire is

q,C

attached to the'latter, attach another wire
which should go to.a lamp socket. From
the -lamp socket, this wire should go to
the. 110-volt:lead:‘A. .As in the first case,

THE MOST STURDY

of the New Type

LOW LOSS
CONDENSERS

=

BUELL RANUFACTURING (O,

it is not necessary to trace out the 110-
volt leads in order to find the correct one
(though ‘it will probably be most con-
venient to attach same inside of the case),
but it can be attached to one of the leads
and the battery connected. If the bat-
tery gasses, it is O. K. If not, change to
the other 110-volt lead. When charg-
ing the A battery, the lead marked
Il and F with the red lead and clamp
should be connected to positive and D, the
hlack lead to negative, with no lamp in the
socket. To charge the B battery, remove
the fuse and:put a lamp in the socket just
provided for it. Never try to charge either
battery -with both a lamp and a fuse in
circuit. A lamp. and no fuse for the B
and a fuse and no lamp for the A is re-
quired.

It will be noted that a 100-watt lamp
was specified in the first case. This is not
an iron-clad rule, as any suitable size lamp
may be used. When charging a large bat-
tery in several parallel sections, a larger
Jamp will be required. The author, for
example, is using a bulb charger connected
like the circuit 2 to charge a 108 cell (ap-
proximately 150 volts) battery in two par-
allel sections, using a 200-watt lamp. The
best charging rate to use is one-guarter
ampere, though it ig only necessary to ad-
here closely to this value for lead plate
batteries, as the bhatteries composed of
Edison elements are practically impossible
to injure. If the battery gasses moder-
ately but not violently, the charge is about
right.
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SUPER-HET DETAILS

(Continued from page 21) %
ing on the condenser.. The thing to bear
in mind is the avoidance of the paste run-
ning into the condenser.

I do not want to get boresome on the
subject of short leads, but if all of you
who are reading this could have seen-the
simple regenerative receiver made by
E. T. Flewelling and exhibited at the
Chicago Radio Show last November you
would never again run a lot of unsightly
looking leads all over the set. e

Most of us run in ruts and follow prece-
dent. We malke a set with a cabinet and
binding posts and square turns only be-
cause it is customary to do so. . Then
someone comes along and tells you to
use no ire at all, or something else, and
the first thing you think of is that the set
won’t look good. What are you making?
An ornament, or a Radio set that will
work Detter than the ordinary? Make
your ornament out of the cahinet, but
for goodness’ sake don't try to make an
ornament out of the insides!

Set Ready to Operate

Now that you have the set all wired
up according to instructions, it should be
ready to operate. The first thing to do is
to connect up the loop and the A battery,
then insert one (one only) tube in any of
the sockets, Pull the switch and see if
the voltmeter reads correctly. It should.
If it doés, then turn the rheostat con-
trolling the current to the tube you have
in the socket. The tube should light. If
it doesn’t, the trouble is. probably in the
prongs on the tube not making good con-
tact with the prongs in the socket. Fix
this, then try the tube in each socket,
testing the rheoslats and satisfying your-
self that the tube makes good contact in
the socket.

This completes the testing of the indi-
vidual tube sockets. Now remove -the
tube and leave the A batfery connected.
Get an ordinary 110-volt lamp such as
vou use for lighting purposes in the house.
Connect a short length of wire to the 90-
volt binding post on the set. Now con-
nect the negative terminal of ‘the B bat-
tery to the set at its proper hinding post.
Now hold the bulb.in your right hand with
the Dbottom contact on the 90-volt ter-
minal of the B battery. Then touch the
short lead from the set to the side contact
on the lamp. If the lamp lights you have
a short eircuit im the wiring of the set.
If . you _ haye the set wired correctly the
lamp will not.light.. Assuming that: you
have it correct,' then remove the -short
lecad from the binding post and connect
the B hattery, both the 223 -volt and the
90-volt terminals to their respective:bind-
ing. posts.. . Now. cdonnect ‘the. C battery

in place but be'isure you have theé pelarity: ||
“correcty 5 K s TR e
You can: now:feel safe in inserting the

tubes. in the sockets. After -putting in
the tubes, plug in the loud spealker;’ set

the oseillator condenser on or between 20 |

and 30 and set the wave length condenser
at 20 or 25, place the wawve change switch
o long, adjust the rheostats on all tubes;
then wvary the potentiometer. If the set
is correctly wired you will cause it to
howl or stop howling by varying the
potentiometer. If the set doesn't howl in
this condition readjust the rheostats with

one hand, at the same time varying thef

potentiometer. 'If this doesn't help, then
try pressing down ‘on the .tubes -in -the
sockets. It may be that they are not
making good contact, Assuming that you

have wired ‘the set correctly and get the |

howl, then swing the potentiometer around
until it stops howling amd let it stay
there. Now go to the oscillator condenser
and as you move it one way or the other
over the scale you will get a series of
whistles. This will tell you plainly that
the set is working.

L

SON®

V1A Type 55 AmP.5Y.

TUBES
5

tdeal for DX Reccption g
Yolume and Clearmess. § =
Testod and approved by =
the foremost Radio au- =
thorities. A tfrial will e
convinco you. With meney  f ==
back qual;anoteg. —_—
Mail Orders
Promptly. Filled §
“\\
=
§\‘
TUBE €O | =—

23 E. 26th St.
NEW YORK CITY

l

Dealers’ and Agents’ trade solicited

[along with it.

Tuning-in Stations

To tune in a station for the first time
requires a great deal of patience, as' the
tuning of a super is a knack that is ac-
quired with practice only. You must
learn it yourself. No one can teach it
to you. ‘It's like playing a piano—the in-
structor can show you how you can get
music -out of it, but if you don't learn
how. yourself you will never be able to
play. Set the potentiometer at a point
where the tubes almost howl, then vary
the oscillator slowly with the vernier;
start at dbout 15 on the dial and go up
the scale. If you hear the station at all
you can hear them on the loud speaker.

Let the potentiometer alone when you
are varying fthe oscillator condenser.
‘While you are adjusting the oscillator con-
denser, move the wave length condenser
When you have picked
up a station get its best point on the oscil-
lator condenser, then vary the wave length
condenser to its loudest point, then swing
the 'loop so as to bring it in best, then,
lastly, readjust the potentiometer to its
best point,

After you. have operated the set for a
while you will discover -that the loop di-
rection and the wave length condenser
are not so critical as -you -thought . they
were. You will also find a number of
places on the oscillator dial where you
can pick up the same station without
changing any other control. There is one
Dair of points where you will get the sta-
tion loudest, and even one of these is the
louder. The rest of the points are due to
harmonics and are not discussed here.

You will find in operating that all you
have teo do is adjust the oscillator con-
denser, ag the getting of the wave length
condenser can be approximated closely
enough. You will-also find that once the
rheostats and potentiometer are adjusted
you won't have to bother about them again.

After the set is going and you have
learned how to adjust-and bring in sta-
tions® you can try changing the tubes
around. Sometimes it habpens that cer-
tain tubes are neisy. If you find any that
are, it is best to take.them out of the set
entirely oriuse them as detectors, because
sometimes the noisy tubes are only noisy
on the higher plate voltages, and using

Ry . :
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them as detector tubes on lower plate
voltages cuts out the noise and enables
you to use the tubes.

I do not advocate shielding the set, as
if it is wired correctly the body capacity
effect is negligible. The set made by the
writer has absolutely ho body capacity at
all and is not shielded.

(THE END)

Review of Books

The Radio Amateur’s Handbook. By A
Frederick Collins. A new revised edition
of this book is just out. It is complete,
authentic and informative work on Radio.
Fully illustrated. Price, $1.50.

Vacuum Tube Receivers. By O. F, Hes-
lar. A book that tells how to make a
simple set. How to make the cabinet. It
includes a 27 by 36-inch layout blueprint,
Price, 75 cents.

How to Retail Radio, A new book tell-
ing of tested plans and methods and
policies for the dealer im Radio. Financ-
ing, location, store equipment ang arrange-
ment. Price, $2.

Home Radio—~How to Make It. By A.
Hyatt Verrill, This book is particularly
adapted for the amateur who desires to
know how to make Radiophones. Twelve
full page illustrations and diagrams.
Price, 75 cents,

Radio for the Amatenr. By A. H. Packer
and R. R. Haugh. The underlying prin-
ciples of Radio thoroughly explained in
simple language and understaundable illus-
trations. This book will teach you how
to construct and operate a receiving set
successfully, Price, $1.50.

Amateur Radio Call Book. We have a
few copies of this valuable book of the
fourth edition. It contains a list of ama-
teurs, special amateurs, technical and
training stations. Tells how to construct
a Reinartz tuner, detector and amplifier.
A ‘two-color map comes with it. Original
cost, $1. While they last, 50 cents.

15 HOURS

ON THE AIR
With

dedlers. TS -
F MASTER

UNCLE SAM iR COIL
Does the Trick

This is a calibration of a set sub-

mitted to a committee of engineers

in Philadelphia.” Ask your dealer

or send us a stamped envelope—

self addressed—for wiring diagram
and panel layout of this set.
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of all tubes are

Needlgssly Deétroyed

RADECO SAFETY FUSES

GIVE
COMPLETE PROTECTION
Price 50 cts. each
Dealers write for propositiosn.

Radio Equipment Company

20 Stuart Street BOSTON, MASS.
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ON ONE TUBE

Broadcasting from Atlantic Coast, Canada,

Mexico, Cuba and Hawail heard in Califor-

nia by users of the CROSS COUNTRY CIR-
T 4

CUIT. Range due to Simplicity. One tun-
ing control. ANY NOVICE can build easily
and cheaply.. Dry cell .tubes used. 'No
soldering. Complete instructions, Blue print
panel layout, Assembly Photo, etec,, DpoOst-
paid 25 cents. Stamps accepted.

‘WHAT USERS SAY
EAST—Am more than pleased with the
parts ordered from you. The first night
I hooked it up and received Omaha. Since
thex Minneapolis and Los Angeles. It
works better without amplification than
most sets with two stages.—Donals, S. C.
WEST—T am sending you a list of some of
the stations heard on one tube: WSB, WGY,
KDKA every night. PWX, WWJ, WTAM,
WLW every night. CFAC, CHCB. Not long
ago I purchased another set of parts from
you and first night got- WGR: Buffalo, and
KDEA. Jone, Calif.
NORTH--Received coils O. K. _If I have
same results with these that ¥ had with
last  will be wanting more. I 1,500
miles from nearest station and have picked
56 to date. Chicago, Havana, Mobile, New
Orleans and TWO IN ENGLAND,

Lunenburg, Canada.
Send stamp for further informsation
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Vesco Radio Shop oaxtiin SAurr.

Radic Reception., By Harry J. Marx,
Technical Bditor Radio Digest Illustrated,
and Adrian Van Muffling. A simple trea-
tise on Radio reception. Beginning with
the elementary principles of electricity it
carries the reader on into the essentials of
Radio telephony. The most successful
methods of Radio reception are explained
and special attention given to practical
tuning. Price, $2.00.

Elements of Radio Communication. By
Ellery W. Stone. A splendid, well con-
nected, complete, accurate and up-to-date
discussion of every phase of Radio teleg-
raphy” and Radio telephony. Written in
simple language. The subject is presented
from the physical rather than from the
mathematical standpoint, avoiding the use
of higher mathematics. Price, $2.50.

The A. B. C.of Vacuum Tubes. By B H
Lewis. It isa book for beginners who hav.
no knowledge of either Radic or electrie-
ity and sets forth the elementary princi-
ples of theory and operation of the vacuum
tube. No attempt has been made in this
book to describe all the possible circuit
arrangements, but those shown may serve
as suggestions to experimenters who de-~
sire to evolve their own circuits. Price,
$1.00.

Ideas for the Radio Experimenters
TLaboratory. By ,M. B. Sleeper. This book
tells in a simple way. the how and why of
Radio apparatus. Comprehensive data are
given on such necessary laboratory instru-
ments as the oscillator, wavemeter, direc-
tion finder, Radio compass, vacuum tube,
characteristic measuring set and detailed
advice given on the winding of various
kinds of standard inductance coils. Price,
75 cents,

-_—

‘The book department of the Radio Di
gest iz prepared to send you any of ths
kooks on Radio published, whethor listed
in our Book Review or not. Tiet us know
what book you want, send us your check
and we will see that the book is mailed to
you. Fostage stamps in payment for
‘bocks not accepted. Send money order or
check. Radio Book Department,  Radio
Digest, 510 N. Dearborn St., Chicago, Iil.

Dealers Need This

s
The new FAHNESTOCK Display Case
Wilt stimulate your sales. of Fahnestock Badio

Products. 14 of th s and slzes
are included. haser instantly - the
correct piece for his set. A constant invitation to
buy Tahnestock Products. Dealers are offered 2009,
profit on emch ease, an unusual offer on standard
merchandise.

Price to Dealer... .. $17.50

‘West of Mississippi. sneve-. 18,59

Transportation prepaid when money

order or check accompanies order.

Subsequent orders at regular price of

2(

Contents Retails for $51.58

Refllls_will be supplied at the regular 100 Iot
prices, shown in catalogue, which comes with case,
less discount shawn on enclosed sheet. Send check
or money order, today.

FAHNESTOCK ELEC. CO.
LONG ISLAND CITY NEW YORK

P
Prices Smashed!
Quality Not Sacrificed
Here ig real battery g
quality, guaranteed to you, o
prices that will astound the ei\‘
e b P e Dealer s
i tory. Pu
g;cﬁtt i:xmyz:u; own pocket You actually save
much more than half, and 8o that you can be
convineed of true quality and performance, we

Eve 2 Written Two-Year Gu;:rantee
jayourprotectiont Noneed totakeachance.
gs;eblatieryis right—and the priceis the lowest
overmade. Convinceyourself, Read the pricesl
Spacial 2-Volt Radie Storage Battory, w278
i ! H OT S
P ere 6a fmp. Radio Storawo Battory, 7.00

. Radio Storage Battery,11.50

SVl 130 Amp: RadeSiorage Baue:]y.u.no
sk for no deposit. Simply send name

an\ggdadress and style wanted. Ban:terg:i will
be shipped the day we receive your order
Express C. O. D., subject to your B
examination on arrival, Our
guarantee accompamies
each battery. Weallow 5%
diseount for cash in full
‘with order. You cannot
lose! Act quick. Send your
order today—INOW.

Arrew Battery Co.
1421 South Wabash Ave.

Dept. 5 Chicago, Ili.




sy

! which will give the best results.
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[ circuit is shown in the diagram, a switch
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;TW() Simple Coils Add Greatly to Set

jhange Increased with

POSITION OF HONEYCOMB COILS

“’ The Additional Coils

; Everyone possessing receiving sets of
Ithe three-circuit type, employing two va-
jriometers and a variocoupler, should try
%this simple addition to their sets. Only

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little Kkinks
! worked. out at home that would
aid your fellow Radio worker if
only he knew about them. There are
new hook-ups, new ways of making
parts and various unigue ways of oper~
ating sets that are discovered every
day. Radio Digest is very much inter-
ested in obtaining such material. Send
them in with full details, including
stamped envelope, so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKS DEPARTMENT,
Radlo Digest,
510 North Dearborn St., Chicago

|
|
|
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1
VARIO
COUPLER

Vernier Attachment for

Regular Dial or Knobh

attachment shown can be

The vernier

applied to any one of the different types
of kuobs and dials in use.
in construction and efficient in operation
and can be made without the purchase of
any parts,

It is simple

The device consists of a bolt (1), which

is cut off and turned down, as shown in

= G

TR

Homemade Coil Winder

Usually the maker of home built appa-
ratus has a hand or breast drill. This
handy. tool can be used for a number of
things besides just drilling holes. The
illustration shows a way in which coils

two coils are required, these being pref-
erably of the honeycomb type. You will
need one of about 50 turns and the other
of about 75; however, it would be better
to experiment with different sizes to see

The

method of connecting these coils in the
lever being used to short them when it is

desired to throw them out of the circuit.
You will also note that the negative of

the B battery connects to the positive of |

the A, and the negative of the A connects
to the variocoupler. T have found that
this method is far the best of the others.

The adding of the two honeycomb coils
does not seem to change the wave length
of the set in any way, but greatly in-
creases the volume and makes the tuning
much easier; also they bring.in many. sta-
tions.that cannot be heard otherwise. By
the addition of .the coils to a set of stan-
dard instruments (which ‘will tune up to
600 meters), stations on all wave lengths
from 200 up to 600 meters can be-heard
more loudly than hefore and many sta-
tions can' be heard that were impossible

‘miake: thé stations more iea.
e x Rl

i v ble.~Rve:

it like an ordinary incandescent lamp.

.to hear before their addition. These coils,
besides making tlie set more easily to tune,
ily: to be held,!

A vacuum tube is fragile; do:not handle{

170 e i e 1)
I Ill[‘rﬂm
T

TRANSFORMER.

SPOOL Qe FORM.
VEEDER COUNTER.

! TEED =(=
| {VEEDER. 7 -] =
NN

ing machine or shaft revolution counter,
A drill point may be used for turning the
coil core.—H. K. Mayer, Ft. Collins, Colo.

Rules for Efficiency

Cheap parts with poor electrical quali-
ties and sloppy workmanship which add
resistance and cause leaks in the circuit
are responsible for virtually every fail-
ure in Radio.- An amateur should exercise
every effort in hooking up a set so as to
make a good job of it. Use good parts,

HAND DRILL

L

may be wound for the Radio apparatus by
the application of this drilling tool.

No dimensions are given as these will
depend “on' the hand drill used..: Three
standards, mount the ‘drill on a basé that
is long' enough to.mount -a small number-

arrange them neatly and efficiently in the
cabinet, keep all wires well separated and
exercise ‘great. care. in soldering connec-
tions.. If these rules are followed, ‘success
is almost sure to follow.

ORIGINAL GLOBE COILS
C. O. D. Parcel Post
Complete 4-Tube Set, K. D.

(Single Mounting)
Wound with silk wire on bake- $ @00
Panels Drilled, Fitted. ...

GLOBE RADIO EQUIPMENT

te to correct specifications.
217 W. 125TH ST. NEW YORK CITY

ELECTRAD
VARIOHM
Doubles Your Distance

Eliminates Circuit Noises
Correct grid resistance for your
tubes and set. From % to 30 Meg-
ohms by simply turning the knob,
Once set, stays _permanently.
Moisture - proof and non-mniero-
phonic. n be used with any
standard fixed condenser.
Price Y5¢; mounted, $1.00.

At your dealers, or direct. Abso-
lutely guaranteed,

ELECTRAD, Inc.
Broadway New York, N. Y.
Dept. L

I

My. Dealer!!

Crosley Model 51

Are you cashing in on this
sensational success? It’s
going big everywhere, Be

ready! Let us keep you
supplied.

Cet our hig catalog—sent ONLY to dealers.
Ask for A1802. No others.need apply.

oS
MOUNTS ON
PANEL.

sketch 2. The bracket and knob for this
bolt are shown in 3 and 4. The bracket
holding the bolt mounts on the panel in
such a position where the threads will
come in contact with the ribs of the knob
or dial. The illustration is self-explana-
tory.—John Schute, S. Boston, Mass.

. i
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B-~METAL,
i ;Loud Talling, Ciystal |
~Sold only by reliable deal.
ers ‘and-at; full pri

Plan Now Ready

B-METAL REFINING COMPANY

525 Waodward Avénue, Suif
: DETROIT, MICH we

FADA “ONE SIXTY”
with the
NEUTRODYNE CIRCUIT

The PADA “One Sixty” is the
four-tube Neutrodyne radio re-
celver that in selectivity, volume,
distance and clarity equals the
best results of any five-tube set of
any type or make. Owners say,
“If we don’t get ‘em on the loud
speaker, we don’t count ’‘em.”
Consistent performance on loud
speaker from stations 1500 to 2000
miles away and sometimes much
further,

Price $120 at dealers
Extra for tubes, batteries and ’phones

F. A. D. ANDREA, Inec.
1581 Jerome Ave., New York City.

Fada

MAGNATRON

AGNATRON DC-
199 ‘knows no su-
Perior , among dry cell
tubes. “Whether as de-

tector or as-amplifier,
it will ‘give better re-
sults in your set. It and
the MAGNATRON DC-
201A. are unqualifiedly

endorsed by experts.

Your dealer
has these
tubes. They
list at $5,

* CONNEWEY CLECTRIC LABORATORIES

e

3Q9 Fifth Avenue NEW vugm‘v

S. HAMMER RADIO CO.
303 Atkins Ave., Brooklyn, N. Y.
Never Before at This Price!l

Improved Cockaday 4 Circuit Receiver |

These Arer GENUINE Complete Parts

1 Panel, 7x2 2 Amsco Swlich Levers

1 (P;x"aciaion Cockaday 3 48,000 Ohms Lavite Re-
o ¥

sistances
1 .00025 Dubilier

i
2 Amsco 25 PL Cond.
§ Meleo Tube Sockets 0006 Dubil;

1 Amsco 6 Ohm Rtheostst | 1 Pr. Como Dup. P.. P.
3 Amsco 20" Ohm. Bheo- |  ransformors Ty
stats = | 1 Panel, Ix12 !
2 lex €rid Densers 1 Sub Panel, 3x3%
1 Durham Var. Grid Leak | 1 7x24 Basebo |
1 Amsco 400 Ohm Pojen- | 11 Switch Points
iometer 2" Switch Stops, Wire, ete.
1 Bradleyleak ST PRICE .....572.45
2 Pacent Doub. Jacks LT 2

s51%

1 Pacent Single Jack
2_Amertran Transit PRICE ...

COMPLETE STANDARD PARTS FOR
Neutrodyne 5-Tube Set

1 7x26 Panel, Drilled 1 Filament Control Jack
2 Bingle Sockets 27 it. Insulated ‘Tubing

1 Triple Socket, 27 _ft. Tinned Bus Bar

2 Neutrodons 2 Fixed Condensers, .006
3 Neutroformers A

2 Jefferson Transformers | 1 Fixed Condenser,

1 Battery ‘Switch .00025, Mfd.

8 4"Dials, Fada Typo % gn’d Leak, 2 Megohms

ingram for Above Set
§ Binding Posts ou

R
1 Closed Circuit Jacic [ PRICE $30§—9

K. & K. PHONES, 4000 Ohms, Model D

ALL MAIL ORDERS SHIPPED PROMPTLY
Orders over $5.00 prepaid.. ‘Money orders or C.0.D,
If it is not listed here, ask us; we have it at re-
duced prices,

o’/

7
Ty
BAT
(o1t

L

7

7/ Famous Guranteed ualiy and Servie
"_Backed by Yearsof S 33

" Thousands of Salt‘:?sﬂed“[?ggls':. At Manetacnasios
Prices That Save and Satisfy

Auto Batterles Radio Battories

i

6-Voit 11 Plate, $12.25 ~ S:¥oit SO0 Aamps, § 8.50
6. 8
5-Volt 13 Plats, . 14,25 é'gg,ﬁ xg‘é Ames:  $2:28
g Vol % . ¥al
12-Volt -7 Plate, 37.00 Voh 140 Amps: 1288

$Pgrial 2:Volt Storage Battery for W.D.1i and 12 tubes.
preu Fan 200 howrs on one charge. Rechargeable. 5.0,
il = VOl Orage .
featiren sy 2 Voit, “ga.00, 7 o UV 190 tubes.
ipment express C.0.D. subject
Discount for ash in fuli with erger, - ©roaBeNa.
2-¥r. Guarantee Bond in Writing
With Each World Storage Battery

Sama

drometer Fy ith each bat:
purchused, Write todaye oY
World Battery Company
Dept. L,°60 E, Rossevelt Ry.
CHICAGO




RADIO DIGE ST Illustrated

May 24, 192

REGENERATIVE RADIO FREQUENCY

VARIOMETER

4000HM

= 006
=

|}
00025
TobE DET. iE_
! e
1= e 873V. = .
=A |RD.-\2& 1 T
T+

ERE is another En

D.-124, with one stage of Radio

frequency amplification and a re-
generative detector. ~ There are three
major fand five minor dial controls. The
operation of these controls is very simple
and the fan need not worry. about any
difficulties in tuning.

Audio frequency amplification can be
added by inserting the primary of . the
transformer in place of the phones. The
use of A tubes is recommended.

The capacity switch in the antenna lead
takes care of-all possible variations of
antenna wave length. - This control does
not require much metmn once ‘the best
setting is determined.

Tuning Instructions

Turn the rotor of the coupler, so that it
js at right angles to the outside tube.
Turn variometér dial. to the left from its
zero position. Ten to fifteen degrees will
bring in stations in the neighborhood of
860 meters and the condenser dial must
now be moved to bring the circuit in to
resonance. The rotor of  coupler is
slightly turned, which gives the régenera-
tion and increases the volume. If turned
too far distortion results, and it will' be
easily learned just how much regeneration
can be. successfully employed. It will be
apparent. that tuning is accomplished by
the use of two controls, and wWhen hunt-
ing for a station both the variometer and
variable condenser must be moved to-
gether.

The potentiometer should be . set .with

glish eircuit, R.

the lever approximately in the center and
need not be readjusted once the proper set-
ting is ascertained.

As tuned Radio frequency is indicated
the volume and sensitivity of the one
stage \will equal the volume of three
stages of untuned transformers.

The selectivity is superior to that of a
single circuit, as the Radio frequency cir-
cuit must also be tuned., It is possible
that there will be some difficulty in sep-
arating two stations operating on a small
difference in wave length, particularly if
the set is fairly close to two such stations.
This, however, is true. of practically any
other receiving set regardless of the cir-
cuits in the tuner.

THIRTY MINUTE A-B-C

(Continued from page 19)

a cireuit combination, . This is shown in
Figure 104

Detector Action

The circuit of Figure 105 illustrates de-
tector action. The Radio frequency cur-~
rent from the tuner “sets up a Radio
frequency potential on the grid. The fune-~
tion of the grid leak condenser is to main-
tain an initial potential on the grid favor-
able to the detector action,

Detecting  means ‘rectification. The
vacuum tube must let one-half eycle pass
better than the: next half cycle, othierwise
the tube will ofily amplify the Radio fre-
quency input. -That is what a tube:con=

For that Summer Portable You Want
: Efficiency and Compagtness

Therefore’ -~
use the.
New,

’ VAlegiETER
VARIOCOUPLER

$4.15
Postpaid
or at your
dealer’s

. Pat, Pending

Pfanstiehl Variometer, P-301,.....$475
Pfanstichl . Variocoupler, P-300.... 5.00
PFANSTIEHL RADIO SERVICE CO.
Highland Park, L

Chicago: 1001 W, Washington St Haymarket 8010

Dubilier

$5%

Increased
production
has lowered :
manufacturing costs of
the Dubilier Duratran~—
the radio-frequency trans-
former that brings in all
the stations loud and
strong—not just a few.
And ‘you receive the benefit in a
big price reduction.
At all good dealers.

DUBILIER CONDENSER &
RADIO CORPGRATION

42 West Fourth Street, New York

nected for detector action does, as the re-
versing frequency finds a good path in one
direction and a very poor path back, The
plate current then gets a series of half
cycles at Radio frequency, which means
current flowing in one direction. The
windings of the phones then smooth this
out into a voice current as originally car-
ried by the incoming frequency. This is
illustrated. in Figure 106.

RECTIFIED RADIO
FREQUENCY
; ALTERNATIONS

DETECTOR ACTION

Figure 106

With a soft tube or a tube containing
some gas such rectifier action is possible
without the use of a grid condenser, - Or
with hard tubes, sufficient plate current
will permit detector action without the
grid condenser.

Other Forms of Vacuum Tubes

Special types of vacuum tubes are used
for power purposes, for rectification only,
for special circuits, ete. Figure 107 shows
a tube with plate but no grid. It can act
as a rectifier.

Figure 108 diagrams a tube with two
grids, so that all three actions, detection,
audio amplification, and Radio amplifica-
tion occur together in the one unit.

ll]l

Fignre 107

The essential points are that a potential
can be applied to a grid as a steady poten-
tial or a fluctuating one, or as a frequency,
Radio or audio, to control local energy
supplied as plate current.

Prsctic‘a.l»rointars on ‘v‘a.quum Tubes

The  sensitive “tubes used as detectors

mean -that a very small incoming Radio

frequency impressed on the grid can con-
trol the plate current. Poor detector tubes
require. a much larger initial energy to
operate the grid.

If the plate battery is connected to the
filament, it will send a large rush of cur-
rent through and burn it out. Don't!

A soft tube means one containing some
gas. It will work better as a detector be-
cause more critical, so that smaller grid

energy is necessary for operation.

RECTIFIED

RADIO INPUT

i Figure 108

Vacuum tubes on the market, even of
the same type and make, vary considerably
from one another, due to variations in
manufacture, but on the average, per-
form with reasonable uniformity. Some-~
times changing tubes around in a set will
improve the operation. Do not have the
battery ON while changing tubes as this
may result in burned-out filaments.

(Is your wife an ewx-stcnographer—or did
wou ever form “pot hooks?’ Mr, Edelman will
devote next wcek’s lesson to “What Radio
Shorthand Means.”—Hditor’s Note.)

PORTABLE SET FOR AUTO

(Continued from page 24)
in the hook-up diagram. The second audio
frequency transformer of the“base layout
is the upper right side one of the circuit
drawing.

The two coils and condenser units shown
(dotted) will be described later.

The proper placing of the sockets and
transformers is indicated by the terminal
markings that are shown on each in the
illustration.

(Owners of Dodge cars will have their
inning newt issue when Mr. Mary shows what
to do to'enjoy broadcast pleasures while roll-
ing along the road in this make of automo-
bile.—HEditor’s Note.)

$1.50

At Al Dealers

Buy your Kcystone Arrester today:
install it according to nstructions sup-

plied, and forget about lighthing, Made
of Bakelite—weather-proof. No vacuum
to lose. Approved by Underwriters. At
all Dealers, $1.50.

Manufacturers of over a mllllnn
Lightning Arrester:

ELECTRIC SERVICE SUPPLIES CO.
17th and Cambria Streets, Philadelphia
53 W. Jackson Blvd., Chicago
50 Church St.,, New York

WE
REPAIR

THE FOLLOWING

Dealers and Agents write for Special Discount
Mail Orders Solicited and Fromptly Attended to

WD-11, WD-12, Our Specialties

DV-5A . $2.50
UVv-199 2.50
C-299 ... 2,50
UV-201A 2.50
C-301A 2.50
Marconi 2.50
Moorhead 2.50

§ V. Plain Det... 2.50

G V. Plain Amp.. 2.50

H. & H. RADIO COMPANY

P. 0. Box 22-A

Clintan " Hill -Statiori . NEWARE, _N. 2.

§ the
TERMINALS
of the

CARTER

“ONE-WAY” Plug

Note . the long phosphor-hronze
springs, which make Dpositive con-
tact the entire length of the cord

ip.

‘The simplest, easiest, and quick:
est plug to attach to head set or
loud speaker

Exclusive Carter design.

Built up to a high standard, never
down to a low price.

An rean supply

-3 1 HH]

IPROMPT SHIPMENTS
|LIBERAL DISCOUNTS

ERLA Selectoformer

As Usual
We Are First
With the
Latest

Send in your
name so we can
send you our
complete cata-
log ‘on all; the
standard lines.

-—they last rongs?i

Conspicuous for vi-
tality and endurance
—the right batteries
by test and proof for
every radio use.

NATIONAL CARBON CO, Inc
Headquarters for Radio Battery Information
New York San Francisco

CanapiaN Narionar Carson Co., LIMITED
Factory and Offices: Toronto, Ontario

READ YOUR ANSWER
IN THE STARS

‘The detector question is a very im-

portant one to every builder of a

refléx radio set, and one that he must

answer before he can consider his

mh re&lly fnished.

AR FIXT GRYSTAL is the
cnmmnte answer to this question, and
you can get ong from abmost any live
dealer in radio.

Fully Guaranteed. Price $(.25 every-
4 where. The crystal is “STAR-ITE"

7 STAR CRYSTAL COMPANY
525 Woodward Avenue, Detroit, Mich.

!
i
£
b
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Inductance and Capacity of Loop Type Aerials

Properly Constructed Loop Gives Good Results
By R. H. Langley

ing device. It is guite different in its

method of operation from the out-
door antenna. The outdoor antenna is
in effect nothing more nor less than a
condenser. t is a very large condenser
to be sure so far as its physical dimen-
sions are concerned, but electrically it is
a relatively small one. The loop on the
other hand is an inductance. This funda-
mental difference between the two is the
reason why it is necessary to use different
methods of tuning in the two cases.

Let us examine this special form of in-
ductance, which we call a loop, and see
why it serves -as a pick-up device for
‘Radio signals and how it should be made
effeetive.

There is a very close parallel between
the ordinary direct current generator or
dynamo and the loop antenna exposed to
passing Radio wave. In the dynamo a
number of coils corresponding to the loop
antenna are rotated in a powerful ‘mag-
netic field. The purpose of rotating them
is in order that they may move with re-
spect to the field and thus have a voltage
generated in them. The amount of this
voltage depends; of course, upon the
strength of the fleld and the speed at
which the wires are swept through it.

In the Radio case, the coil stands still,
put the field moves swiftly past the coil,
thus accomplishing the same result. The
speed at which the field moves: cannot
of course be varied and is always the
speed of light, that is, 186,000 miles per
second.

THE Joop antenna is a very interest-

Voltage Generated

Let us see now what form of loop
would have the greatest voltage generated
in it by a passing Radio wave. Let us
think of this Radio wave as very much
like great smooth waves on the ocean,
which of course, also move forward with
a very definite velocity. The turns of
wire on our loop antenna are necessarily
in series with each other, that is to say,
they form a continuous winding. If the
maximum voltage is to be generated in
any one turn of the loop, then the volt-
age generated in the two sides of this
turn should be in opposite direction. so
that they may.add and not oppose each
other. 1If the voltage generated in hoth
sides - of "the loop wetre in.the, upward
direction 'at-any one.instance, then these

Yas up and 'on’the other
was down, then they would
loop were connected to a receiver, a current
would flow around the turns of the loop.
This is, of course, exactly what we wish
to have happen.

Now in order to have the voltage gen-

FIXED DETECTO
\TONE ADJUSTER-BAKELITE BASE
GUAR\NTEED—PRICE $1.26

Rusonite Perfect Radio Cry:

L al, Supersen-
sitive ...Frice Mounte: c
Rusonite 14K. Gold Cat Whisker. .Price
RUSONITE PRODUCTS COEP.
15 Park Row New York
RUSONITE PRODUCTS .
25 . Jackson Blvd. CHICAGO

h:other,

ust three taps~

TWIST of the
thumbscrew, three
taps with a hammer—
and you're ready to drill
your panel accurately
for any instrument. NO
'more spoiled panels!
The Church AUTO-
MATIC TEMPLATE be-
longs in your tool Xit.
Get it from your dealer,

$ 1 or write us (Room 607}

if he can’t supply. you.
LIsT 2D ¥

The Church
AUTOMATIC

NATL DISTRIDUTORS

CLARISETILSON Inc.~ 1E,42.S£.NXE

erated on one side of the loop in the op-
posite direction to -that generated on the
other side of the loop, the loop would
have to be ore-half a wave length long,
that is to say; it would have to be long
enough in the horizontal direction so that
one side was in the crest of -the- wave
when the other side was in the trough of
the wave. Since the distance between the
crest of the wave is the wave length it-
self, then the distance from the crest to
the trough is one-half ‘the wave length.

The higher the sides of the loop are,
that is, the longer the vertical wires are,
the greater will be the voltage generated,
and of course the voltage generated in
each turn is added to the voltage generat-
ed in all the other turns.

Wave Length of Xoop

But a loop one-half a wave length long
is quite out. of the question.. It would
be as long as a steamship and almost as.
difficult to handle. = The loops which we
are using every day are of quite reason-
able dimensions. They are only a few
thousandths of a wave length long. How
do they function? In order to answer
this question let us ask ourselves how
we would build a coil of wire in order
that absolutely no voltage should be gen-
erated in it by the passing wave. The
only way in which this could be accom-
plished would be to so build the coil that
the same voltage would be generated in
both sides of it and that the voltages
generated in the two sides would be op-
posed to each other. This would give a
complete cancellation. and no voltage at
all at the terminals of  the loop or coil
It is obvious that the only way in which
this could be done would be by so ar-
ranging the loop that it had no. length
at all. That is to say, arranging it so
that the two sides were exactly in the
same position in space. This would mean
that the horizontal wires across the top
and bottom of the. loop would cease 'to
exist and the loop would become nothing
but a wire laced up and down between
pegs on the plain surface of a board.

If there is any distances 'at  all 'be-
tween the two sides of -the ‘ldop, then
there will be some difference not in . the
amount of voltage generated in the two
sides, but in the time at which this volt-
age 'is generated and there: will conse-
guently be’sbme volfage at the terminails

; 1
Stop Interference
WITH A NOLTE WAV $§ 25
TRAP COIL. . @

SEND FOR CIRCULARS OF
COILS AND NOLTE TRAP

NOLTE MFG. CO.

61 Gautier Avenue Jersey City, N. J.

Guaranteed Head-Sets

RED-HEADS" are guar-
anteed radio phones. You,
run ‘no _risk -when you buy
them. Money back if, after
7 gdays’ trial, you're not
satisfied that they’re the best
receivers ;on the market at
the price.” -Why . not -act
right now and get a pair?
It’ll mean getting the maxi-
mum from broadcasting from
the day you put them -into
use.”

i§|§ HEAD
2 ADIO

ECEIVERS

NOW READY
e new 1924 Model ¥ | Tho niew “Rod-Head” I
'er Per Pai
$6.50  Compret 5.00 Sohs

“Red-Heads” sent prepaid on receipt of
price if you are unable to get them at your
dealer’s.

THE NEWMAN-STERN COMPANY
Bldg., C land

Dept. R. D, Stern

of ‘the loop since complete cancellation of
voltages cannot occur.

Directional Properties

If the loop is rotated so that its hori-
zontal wires are at right angles to the
direction in which the signal is coming,
then the loop has no length so far as those
signals are concerned. The passing wave
strikes both sides of eac¢h turn in the
loop at exactly the same instance and the
voltages generated. are therefore, equal
and opposed and there is no terminal
voltage. This is, of course. the fact which
gives the loop antenna its very useful
directional property. It is to be ‘noted,
however, that if the loop is turned ever
so slightly from this zero position then
the voltages no longer cancel and there
is a voltage at the terminal. This means
that the zero position of the loop is very
sharp, but the maximum position is very
broad.

In applying the loop antenna to an
actual Radio receiver, it is necéssary that
provision be made to tune it to -resonance
with the. desired signal. This is accom-
plished by means of a variable air con-
denser and since this condenser has a
very definite maximum . capacity, the
amount of inductance which the loop can
have is also limited. This -maximum in-
ductance with the maximum capacity of
the variable condenser, must give reson-
ance to the longest wave to be received.
The specification for the best loop antenna
therefore, is that it shall have just as
many turns as possible, each turn being
just as long as possible; and just as high
ag possible, and still have no maore than
the required maximum inductance. The
higher the loop is, the greater will be
the voltage generated in each side of
each turn and the longer it is, the greater
will be the difference in time at which
these voltages are ‘generated in the two
sides of the loop and consequently the
greater will be the voltage at the ter-
minals, but it must not have an induct-
ance value greater than that required: for
tuning. 8 .

Now the inductance of a-coil of wire in=

wound closer together, - The maximum in-
ductarnice is obtained with the minimum
number - of . turns. when they are wound
just as. close to each other as possible.

" TUBE
e SUPER.
&) HETERODYNE

Genuine ULTRADYNE Parts

COMPLETE, including 30 in. MAHOGANY

CABINET with Drilled and Engraved Panel,

Accuratune © Dials and e

Everything needed—down

to the last screw; 32-page

books, “How to Build and

Operate the ULTRA- i

DYNE,” FREE WITH

EACH ORDER.
Ask About Our Building

and Repair Service
1 Union Square, New York City

creases. very vrapidly ‘as the turns are |

Tn, order to get the maximum number
turns for a given inductance, which
what our loop requires, the turns should
be wound  just as far apart as possible.
Now it is found that this spacing is best
accomplished by winding the loop on a
frame which has the form of a vertical
cylinder. The wire goes up one side of the
cylinder across the top and down the
other side and across the bottom and turns
are spaced around the circumference of
the cylinder so that the complete wind-
ing covers an arc of about 120 degrees on
each side of the cylinder.

is

Homemade Loop
The illustration .shows the construction
of a loop that can be easily put together
at home. The tools necessary are a saw,
hammer and file.. The parts required are

22221

NAIL WITH
HEAD FILED
OFF

four pieces of wood, two for the frame
and two for the base. How to put it
together is clearly shown.—Curtis Spring-
er, Indianapolis, Ind. k

“ROLLS ROYCE
RADIO TUBES

Like their name, significant of
quality. Durable and powerful.
ring in Qistance with a maxi-
mum of volume and clearness.
Type 200..... 5 volts, { Ampere
Detector Tube.
Type 201A..5 Volts, .25 Ampere
Amplifier and  Detector.
“Type 199..3-4 Volts, .06 Ampere
Amplifier and Detector.
99..3:4 Volts, .06 Ampere
Standard Base.
ifier and Detector.
i25 Ampere

Amplifier_and Detector.
“The Rolls Royce of
by

Radio Tub

‘ubes”
ALL
| TYPES $25;0
ALL. TUBES GUARANTEED
to work in Radio Frequency. Especially
adapted for Neutrodyne, Reflex and Super-
Heterodyne Sets,
SHIPPED PARCEL POST C. 0. D.
WHEN ORDERING, MENTION TYPE
ROLLS ROYCE TUBE CO.

21 Norwood St. {Dept. D.), Newark, N. J.

“ERLA”
PRODUCTS

“Selectoformer”

Acts as Wave Trap
and Filter. Every
experimenter
needs it. All Erla
parts in stock.
Also Hilco Cou-
plers.

We Have Every Brand of High Grade
Radio Apparatus

DEALERS: Send. for Catalogue

and,_ Discounts i
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Questions and Answers

Spark Reception
(07202) TWD, Columbia, 8. C.

My reason for- writing is for your ex-
planation of the queer manner, or gueer
way our Radio receiving set acted the
other morning,

It was on the morning of February 1st,
at about eleven forty~ﬁwe a. m,

Weather ' condition—Warm, very dark
clouds, very slow. duzzlmg rain, no light-
ning nor thunder.

Radio Set-—Radiola V with loud speak-
er, four 24-volt B hatteries connected to
set; large 6-volt A Dbattery. The A bat-
tery was not connected-to the set and it
was about 15 feet away from the . set
with no. wire: connection.. No' lightning
arrester was connected to the antenna.

At the above time’ stated there was no
one operating the .set, .neither was i1t
turned-on. Several men were sitting about
10 feet away when they heard a funny
noise in the set. One of them looked in
the set and found it throwing out large
electric sparks. Disconnecting the B bat-
teries, he received a shock at the same
time, but. that did not help at all. Dis-
connecting the antenna wire from the set,
the sparks quit coming from the ma-
chine, but when the antenna wire was
held within 6  inches of any metal, a
strong spark would pass from the wire
to the metal.

This went on for about ten minutes, At
the same time other men were going over
the antenna carefully but could not find
any electric wires on or near the antenna,
as it is 100 feet high on one end and 80
feet high on 'the other end. It is hooked
to a large steel tower on one end, and on
the other to an iron pire on top of a two-
story brick building, but there are. no
wires connected to the tower whatsoever,
and only telephone and light wires to the
huilding.

A.—We are advising in your inquiry
that the action in your receiver as de-
scribed is not an uncommon occurrence
and is due to atmospheric conditions
solely. We have numerous citations of a
similar action under weather conditions
like those prevailing at the time your
attention was engaged in. the display of
electrical phenomena.

No 'concern need be entertained as there
is no hazard involyed.

.Super~-Triplex
L (0T0B3) wWCe, M: meapolls, Minn.
I have.arrived

The set iy m 1
ion} “which

ectly clear, L i

EARN $10 to $50 a day in’your ‘spare time selling
Jiffy Blow Torches and Soldering Outfits. Lasy
to ‘sell.. Big Profits. Vrite  for particulars to
Apex Stamping-Co., Dept. 4, Riverdale, IIL

YOUR B BATTERY TROUBLE VANISHED.
Restore them by my simple method. Simple and
satisfactory.  Send 25c for instructions to L. E~
West, 112 Medford St., Arlington, Mass.

WE NEED CASH

Large Radio Stock at a Sacrifice. Subject to
Prior Sale. Write for a List with Prices. Ad-
dress R. D. 15, Radio Digest, 510 North Denxborn
Street, Chlc’lgo

PATENT ATTORNEYS

t.'the. point of ‘Success'|

volume but am unable to clear up the
signals for long distance work. The re-
ception under these conditions is very
distorted, speech is not understandable
and music is a jumble. I am using an
aerial 135.feet long and twenty feet high,

perfectly clear from interfering wires,
ete., with 40 feet of heavy insulated lead-
in wire. )

The couplcl was made as closgly as
possible Uto)! your specifications, a Hilco
lattice open|wound variometer was used,
a 200 detector and 201A amplifiers. Have
used from 16 to 22%-volts on the detector
plate and from 6734 to 90 on the amplifier.
Have checked the set over for interference
and do not seem to be able to take out the
distortion enough to- clear up ‘long dis-
tance stations, although all local stations
come in without  any distortion whatso-
ever even -on three tubes and the greatest
possible volume. I have shunted the pri-
mary leak with :00025 condenser and have
helped to ¢lear up the signals to some
extent, however, with quite a loss of
volume.. Do you think I can clear up the
set by the use of a C battery? Would
vou recommend crossing the transformers
with a leak and a condenser,. or either?
I was unable to obtain transformers or a
ratio of 3 .and 5 to 1, and, therefore, used
a Jefferson transformer ratio 6-1 on the
first step and 3.75 to 1-on the second
step, have tested these transformers and
find their induction. is splendid.

A.—We have carefully noted difficulties
encountered in .operation “of the Super-
Triplex circuit offered in Radio Digest.
It is.our opinion that the source lies in
the amplifier unit and from experience be-
lieve that it can be traced to the make
of “transformer which are often found to
be defective, causing distortion, The
ratio on the first step is a bit high.

‘We are unable from the details offered
to 'isolate any other factor that would
seem to be responsible for limitations.

Try a C battery in circuit as it may
serve to clear up reception to some .ex-
tent.

Abel§ Ciroult
(07980) KA, Carthage, IlL

Please answer the following-questions
concerning the ‘Abelé. circuit discussed by
M. ‘W.. Thompson in the March 1 issiie of
Radio Digest.

What is the ‘capacity ‘of the ﬁxod con-
denser across .the phones?: ‘Will this set

wave lengths from: 224.to 546 meters? If
s . e

cover . the -éntife range- of ‘broadcasting |

and condenser in the grid lead of the sec-
ond tube lielp any? If so, what sizes for
A tubes? Is not this circuit the same that
is used in the Grebe CR-12 receiver?
Would it be all right to use 80 turns on
the primary inductance tapped every 10
turns? Is number 24 dsc. wire suitable
for winding the coils? Would it be pos-
sible to construct this set so that it would
cover a wave band of 75 to 750 meters?
Is this circuit as efficient as the neutro-
dyne circuit? Would a neutrodon con-
nected between the grid of the first tube
and the plate or the. grid of the second
tube help any? - Would this circuit prove
efficient in the hands of the average B,
C.-L. with two" stages of audio frequency
amplification and one stage of push-pull
amplification? How can it be determined
when the taps on the second coil are lo-
cated correctly?

A.~—The fixed condenser .across the
phones is, as usual, a .001 mfd. The cir-
cuit is capable of reception on all present
broadcast wave lengths:  The ecircuit is
simple of construction and operation and
if specifications are followed will prove
effective. Innovation in the nature of
departure from the diagram and the values
cited is not recommended. It is similar
to that involved in the Grebe CR-12. Num-
ber 24 dsc. wire will serve for winding
and eighty turns tapped at every ten turns
will accomplish an effective primary in-
ductance.

Additional number of turns on coil
would permit of reception on higher wave
lengths. The circuit in question compares
favorably with the neutrodyne receiver,
although we would prefer the latter. Two
stages of audio frequency, one push-pull
method, would be advantageous.

Long Distance Simplex

(06551) NRM, Providence, R. I.
In the Radic Digest of December 8th
you published a plan for a single tube

Extraordinary Results

obtained. using: Aragon silver. wire for wiring
fine- gets. - If; unable  to procure”from ‘your
dealer, write.

ARAGON RADIO CO.
6 East Lake Street CHICAGO

SUPER-HETERODYNE
~ PARTS $71.50

SEND FOR PRICE. LIST
SETS MADE TO ORDER

FORBES RADIO CO.
127 North Dearborn Street, Chicago, Ilinois

BUILD YOUR OWN
BATTERY CHARGER

And charge auto aid radio batteries from the city
eurrent. Costs §1 to $2 to bulld, using many ma-
terials you have at home. Charges “B” batiery in
two hours.. Complete blueprint plans 25 cents post-
FREE—Blueprints

of our Famous California one

PATENTS. Booklot free. .Elighest references. || tubo siroult with all orders while they Inst.
Best results, WATSON E. ‘COLEMAN, Patent RADIO SPECIALTIES CO
Lawyer, 644 G Siréet, Washington, D. Box 437 ASHTABULA, OHIO
Quotations, tet! 1{1{5 anfd it 2 R o I’J on a]]
Radio parts. anufacture ‘o adio Receivers
contemplated. . Reference: Dun, Bradstreet, ‘or CAUGHT
any bank. Address R. D. 10, care Radio Digest, i on i e rpriree i |
: v attoris
510 North Dearbiorn-St., Chicago, tho oeonomy wav. . Bl 4 yoursell . rechaxgenhle
wley'? Imock.d rago battery, com-
158 GENUINE Foreign Stamps. Mexico War |} (ST | mectione, o0 elementg,n special molded

Issues. Venezuela, Salvador and India Service,
Guatcmala, China, etc.,
proval shee;\s 50 t%vﬁ()’B &
71 Lists Tree. e Buy Stamps.
Bopveaxs Hussman Stamp -Co,, Dept. 153, St.
Louis, Mo.

PATENTS Procured. Send sketch or 'model to-
day for examination, prompt report-and advice.
No charge for preliminary advice. Write for
free Booklet and blank form.on which to disclose
your idea. ighest references. Promptness as-
sured. Clarence A. O’Brien, Registered Patent
Lawyer, 200-C Security’ Bank Building. Dircctly
across the street from Patent Office, Washington;
D. C

Bankrupt Stock

Cunningham Regenerative one
tube long range sets

$10.50 Esch

Prepaid while they last
Formerly sold at $32.50
Order from This Ad.

S. A. TWITCHELL

1925 Western Av., Minneapolis, Minn.

on Oc.  Finest ap-
Agents Wanted. Big

No Circulars.

Established |

glasy vials, extra heavy and flat pottom (not ordi-
nary thin test tuhes) snocia.l nickel wire, 200 hole
hard - rubber perrm'a.ted separators, rubber stoppers,
chernical electrolyte, in faet evorything for the actual
construction of battery. An 8 page illustrated folder,
showing very simple putting together, making of &
charger and charging, free with all orders. 45 volt
86.25, 90 volt $9.80, 100 volt $10.50, 150 volt $14.25,
200 volt $17.00. Thirty day trial or money refunded.

Pioneer dealer.
31 Washington Ave.,
B.D. Smith, *' pithon, Gonn.

el o i g e
You, wan: ear 1 b wil ub t
sof, WRITE MB TODAY. . & e

~ IEON LAMEBERT
501 Sonth Volutsia Wichita, Kansas

WHOLESALE FOR DEALERS
AGENTS WANTED

DEALERS—We make a specialty of stocking new
dealers and radio departments. ' Our large price
list will be mailed fres to you on requost. Good dis-
counta and prompt deliveres,

THE RADIO SHOP OF NEWARK, INC.
76 Springfield Ave., Dept. H, Newark, N. J.

Tt N

NEIN . ey §~‘§§*\\§§\§§§g
T AEUINS & T
N Al S Wwith
QIWT e Wil
SIS SRR
X $ 8 R N

I§ o LOUD SERARE QY |
NS SN §
s Complete 49 S
Regular Value $15. S
P ostpaid. TUse your headset for

%Y

two purposes-—exceptional com-
hnation value—every pair of
phones  tested.

Walter Scott & Co.
66 Heller Pky, Newark,N.1.
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selective long distance simplex receiving
set on page 14.

Could this set be made with the use of
dry cell batteries in place of the storage
battery? If so, how many should be used
and what voltage of B battery should bhe
used?

In using dry cells and proper B battery
what kind of tube and what ‘resistance
should be used?

‘What number of plates should. the con-
denser have and what kind?

What kind of wire is used to make con-
nections from part to part?

I will he very-grateful if you will send
me a list of the exact parts to use in the
making of this set, also any information
that you may send in regards to the build-
ing of same.

A.—Dry cell tubes can be used, gen-
erally speaking, in any standard circuit
without necessitating change of wiring.
The voltage of both A and B battery will
depend upon the tube employed. We are
recommending the UV-199 tube with three
dry cells and a 30 ohm rheostat and 45
volts plate potential.

A 23-plate vernier variable condenser
is indicated. Number 18 tinned -copper
wire is suitable for making connections.
Standard apparatus of rugged construc-
tion is recommended.

Helpful discusgsions in behalf of the
beginners are conducted in current issues
of Radio Digest and afford a medium of
valuable data on the theory and practice
of Radio communication and its underly-
ing principles.

SEND

DEALERS  %or
srace CATALOG

48-PAGE

Dealers who handle quality prod-
ucts should get our unusually attrac-
tive discounts.

All high grade standard sets and
supplies.

All orders shipped 'on day received
Write TODAY for catalog
FEDERAL RADIO COMPANY
Distributors of

Standard Radie Sets and  Suppli
1900 - Harney . St. OMAHA, NEBRASKA

Kills Noise in Radio Sets!
‘Can also be oporated to put ex-
pression in musieal numbers, to
modulate tones of .hman voice
and to_secure natural tonal qual-
ity \vxthnuf. ﬂistortion
$7.00 POSTPAID

Inter-Sta(e Slgnal Company
Dept. | Columbus, Ohio

Burned Out or Broken

Radio Tubes
Repaired

Including

$250

Tubes Guaranteed to Work
Like New

Radio Tube Exchange

220 S. State Sh-eet, Room 204,

Phon e Waba h
MAIL ORDERS GIVEN FRDMFT ATTENTION

O A

WD-11 or C-11.
WD-12 or C-12.
UV-189 or C-299.

Special for the Week!

Wlute Beauty Electric Soldermg
Irons, each
Magnatron 201a, each..
Magnatron 199, each 0
Free with every tube, a 2214 volt “B"
Battery.
RADIO TUBES REPAIRED
AT UNIFORM PRICE
Mail orders’ must be accom=
panied by money orders or Draft.

RADIO TUBES

39 W. ADAMS CHICAGO, ILL
References: - Central- Trust Co.

1500 Miles for $9.7E'T

Ben Franklin Air Key, Single
Tube Knockdown Set’ $9 75

This outfit consists of tho following material, packed
in an individual earton, necessary to build the famous
Ben Frankli Key. Triple Circuit Set:

n

Rheostat, 1 V. T. Socket

3-inch Dials, { Mica .00025 Condunser

Grid ‘Leak, 4 lengths Bus Bar

Marked Bmdlng Posts, | Phone Gondenser
Wiring Diagraj

These - parts will b\lﬂd the famous Ren Frankiin
Triple Circuit Non-reradiating Set; has a receiving

range of 1,500 miles.

Ben Franklin Air Key, 3$19 75
Tube Knockdown Set...... ®
This outfit consists of the same materlal as the 1
tube set with the addition of 2 audio transformers,
1 7x18 panel, 2 extra sockets, 2 exira rheostats, &
jagks, Wil bring in distance’ on_Loud Speaker.
“ATTRACTIVE DISCOUNTS To DEALERS

MANHATTAN RADIO CO.

— N ——m

112 Trinity Place, Dept. R1, New York City

TS
PERFECT RECEPTION

NO ROOF ACROBATICS ;§_
REDUCES STATIC AND INTERFERENCE ™
INCREASES SELECTIVITY

Just stretef it Across a Room
At your Dealer's or Direct

Price $2.00

Postpaid

Perfection Radio Mfg. Co.

z4th and Race Streets PHILADELPHIA
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Radiophone Broadcasting Stations

Corrected Every Week—Part IV

State, City, ©Call State, City. Call Stats, City, Call State, City. Call State. City. Call State, Clty, Call
, Berrien Springs, KFGZ Canandaizus, WSAW Piisburgh, KQV, WCAE, WOBF. | West Viralnia:

g Yoo Wogt Dearborn, Ceaign, WEAD Charleston, WPAZ

ﬁ;xs:m. “M%TSY Mattoon, WQAL Detroit, KioP. &SIICX. wwW3 fazenovin. WMAC Rendlng, VgVBBD VVBAW Clnrksbu?é WHAK

Moblle: WEAP e WA Fhow, WRAk Locknort, WMAK Siiie Cotege, WPAB Martinsburg, WDBD

Montgomery, WEAN Pooria, WIAN, WQAX KFMW, W‘WAO New York, W‘BAY WEAF, WHN, V]llanova WCAM Wisconsinz

Arizona: Rockford, KFLY, WIAR WOAP, WLAQ WX, WY, WiE 'WLAW, n, WABT ¥ond du Lag, KFIZ

Phoenix, KFAD, KFCB Sireator, WTAK KFLB WQAO, WSAP Wllkea-‘Bme. WBAX Kenosha, WO

Tueson, EFDH Tuscola, WDZ :-mghmergﬁwﬁmx §g“rtgh§he§ter- gggg Rhode Island: I,;[“ d(ixusse,w \gﬁBN

¢ eepBie, adison, W

Arkansas Urbana, WM Port Huron, WBBH ehester, WABO, WHAM Cranston, WEAP Milwaukéo, WHAD, WIAQ

Conway, EFKQ 4 Rogers, WBBO Rogsville, WBBR East Providence, WEKAD Neenah,

Fayetieville, KFDYV, XFMQ ndiana: “Baginaw., WABM Schenectady, WGY, Pawtucket, WBBQ 088e0, WTAQ

Fort Smith, KFOZ Qreencastle, WLAX i e N Bb S Whal WLAN, | Providencs, WCBR, WEAN, WIAR, | Sory WaR

Little Rock, KFLQ, KFMB, WOAV { Greentown, WJAK | Mminnesota: "WNAN WRAH, WSAD, WTAG B Croix Falls, WRAT

Pino Bluff, KFP'X Harrison, WORN n% Duluth, KRS AN Tamstown, WRW South Gerolina: smpheus romc'

P 3 I .
alifornias ,npomux Mianeapalls, EDZ, KT, KM, Trov., WA Chaleston, WEBY, WNAQ, WOAT | Wyonin

8 Marion, WIAQ BAH, WOAS G, Clemson College, WSAC Ctpon Krmy, TS

I o 1 Mishawaka, WOAOQ, Mostoad, WEAD North Carollna: South Daketa: Leramle, EKFB]

s Y South Bend, WGAZ Northfield, KFMX, WCAL Asheville. WFAJ Brookings, KEDY Alaskas
Testo, TEMJ West Lafayette, WBAA gt. ymfﬂmk%mﬁoy Charlotte, 'WBT Rapid City, WCAT Juneau, EFIU

Hollywaod,  KFAR lawa: L. D], AV, ‘Wilmington, WBBN 1 Siouz Falls, WRAT Hawall: *

fong Beach, KFMY, KFON Ames, “WOL Mississippi: North Dekota: Vermillon, WEAJ ‘Honoluiu, KGU

A]}FAugeles. XL KFP;& K¥PR, ﬁﬂantjckg&gzz Qoldwater, EENG Fargo, KFLY, WDAY, WPAE Yankion, WNAX Porto_Rlco: )

cone, G xford, 3 s ) A B

akland, KGO st‘ ELX, KZM Burlington, WIAS Pascagoula, WCBG Gmn.d' Forks, EFIM, KFJQ Tannessoe San Junn: WEAQ
aso Robles, KFNL Cedar Falls, KRIX MIssour]: Ohlo: Bemis, WCBI Australla:

Richmond, KFOT Cedar Rapids, KFLP, WJAM, Butler, WNAR Canton AQG Knoxville, WNAY ouby, 2PC
acramento. KB WEAA Cameron, WEAQ Cinclnnati, WAAD, WHAG, Lawreg]cnhurszme British Islos:

o0, KDYM, KFBG | Davennort, WOC Cape Girardesu, WSAB WLW, Mem WOBO, WMC Aberdesn, 25D

an Francisco, ey v, KU0 | Do iiemes, Wito Gartervill, KFPW Cloveland, KDPM, WHE, WIAX, | Neshville, WARY, WOBG irminghar, SIT ¢
an Joge, KQW Dexter, KIUV. Columbis, " WALN WTAM oz, Boumerouth, - 6BM
an Lujs Obispo. KFBE Fort Dodge, EFER, EFY o Independence, K Columbus, WBAY. WCAH. WEAO, | Texas: Cardilf, 5WA
ante Ana, KFAW Towa City, 'WHAL Jefferson. City, REeN, Wos WMAN, WPAL Abilene, WOAG Glasgow, 5SC
s Bambara, JOVHD amoni, KIF Joplin, WHA. Dayfon. AW5, WABD Amarillo, WDAG, WQAC | London,’ 2LO
antn Ross, KRNV LM, KFCY WIAU Kansas City, WDAF. WHB, Dover, WABE Austin, WCM. WNAS Manchester,” 22Y
tantord Unlv.. KFQH Marongo, L 1, WMAT, Wog Granyille, WJD Sohome Stetion. WIAW Neweastle, 5NG:

Stockion, K14, KWG Marshmittown, KPR Mamshall, WIAT Homilton, WRE Gorslcang, KFNC o

Whittier, KFOC Qtturawa, L Moberly, KEFP, KFOJ Lima, WOAC i Canada:

Colorad Shenandgah, KITNI' Bt. Josaph, KFHD ewerk, WEBA Dlies, WDL0, WEAE REOR, Belleyue, CFCO,

T oracns 5 WOAD 3 . KFEZ, ESD, WOK, | P Y, WSAZ EXEZ, Culgary, CFAC, CFCN, CHBO,

Boulder, ERAI LEONIDEY) 8t, _Louls, EFEZ " omeroy, Denison, e CH. KOX

Colorado Sprlngs KFrQ, KFKZ Sioux City, KFMR, KFOV, WEAU ‘WEB, WEW, \m:m, WRAO Sandusky, WABH, WQAF o RRPT, dmon‘m L CROK iU

Donver, AA3, KDZQ, KEAF, Waterloo, WRAN Springfeld, KENH, WIAT Springfield, WNAP 1 Pash, WDAH, WPAT [monion CHCR,

KRET, II‘LD KLZ: Kansas: Warrensburg, N Toledo, WABR, WTAL ort Worth, RFJX, WBAP .Hamumn A

Grecley, KT Anthony, WBL ontana: Wooster, WAL ax -.nvemn anx EF0Q, WIAC roquols Falls, CFCH

S TR A Bololt, WPAR. lings, KFCH Yetow Springs, WRAY Green: Kingston, GFRG

Trinidad, KFBS Hutchipson, KFEX Sozeman, KFDO Youngstosm, WDEF mmmn KFCV WOAE, WHAY., | Tongo! croy. crde

Conneoticut: T meL utie, KFKV, KFLA Oklahomas wmv Mont-Joli, CJ

Hartford.  WDAK Loiigburs, W . avre. KRR  Bristow, KEJE oranre, RS Montreal, CFCF, CFUC, CHYC

New Haven, WPAT Manhattan, WIG Telona, KFNY, Chivkagha, WirG P]B.invlew. Wear TR

Btorrs, WABL filford, “XIin Btevensville, KFIR Chishoma: ity CR¥IF, WEY Port Arthur, WEAH Nanaimo, CFDO

g Peabody, XENX Nebrasks: Norman, WNAD fan' Antonio, ASS WOAR, WOAT | New' Wottminsier, CFXO

Defaware: Fupelm. WJAOQI‘ YVV%AH k: David City,. KFOR Okmulgee, - WPAC S.gmBenito) KLy 01ds, CICX

Wilington, WHAY, WOAR i Fremont, WOAE Tulse,  WGAF, WLAL San Marcos, KFMU Quain. 04, ORGH. CRCO

ms'?“gt"r AT vear, wou, | £ 1 oKY: WHAS, WLAP fhstings, JERX Oregon: Toiet, WOLE o Quobee, OIY, CHOD

Washingtan cuisville, 3 Lincoln, WRAY, WMAH A s egina,

WIL, WMU, WQAW, ﬁ:‘mﬁ: WIAG ﬁﬁ?ﬁ'inx%cn Wichita Falls, WEAF Bt. John, CJ

W A KFFY ak,; KFEQ Boker EFDA Utah: Saskntoon, CFQC

Flo m Baton Rouge, KFGC Omgns, KECZ, KEEX, EFOX, | coralus, KFDI Ogden, Sudbury, CPCR

Jacisonville, WABG Fraoklinton, KFLD WAAW, WIAK, WNAL, WOAW | Hisore, KFFO Qeden, T Cmy, Epvn ®rLm, | Torento, CFCA, CHCB, €JCD,

Miami, WQAM ; Jenmings, WCBY Tecumseh, WTAU, Hood Biver, KEHE, KQP KFOO, EFDY, CICN, CJSC, CECE

Pensacola, WGAN, WLAY, New Orleans,” W. University Place, WCAT Marshfola. KROP Vi Vancouver, CFCQ, CFYC, CHCL,

St. Potersburg, WOBK, WSAG WABZ, WBBS, WCAG. WCBE Dtice. KFG Mettord, KFAY CICE, CECD

Tampa, WDAE WDRBI, WGV, WIAF, WTAF, York, KFDB Pendleton, KFFE Bellows Falls, WLAE Victoria, CFCL, CHCE

West Palm Beach, WBBJ W Nevada: Portland,” KDYQ, KFEC, KPIF, | Sprinefield, WQAR wmmpeg CKY

Georgla: Shreveport, KFDX, KFHE. WGAQ | Sparks, KFFR 5 XFOM, KGG, KGW .| Viralnia: i Cs.\b
tlantz, - WEBF, W8B Maine: mpshires - § ennsylvania: Arlington, . men,

Colibis, WOBA Baugor, WAEL New Ha \%‘m le?own awcns. e Blacksburg, WEAE Ghan oo, Ba%, GBY, 60Y, 6DW

an, WCeBW Houlton,  WCBL Ters ALt A Fortress Manme. WNAW Colon, 5EV

Portland, WTAY | % New Notfolls, WBBW, WTAR . Havana, 'PWX, 2AB, IBY. 2CX,
tdahy < Bthrtia Cliy, WHAR 7 Amela wony" Ridooad, WHBL 2DW,’ 2HS,” 27Q, ' 2KD, 2KP

Toie, KTAU, KFDD, KFFB Maryland: Camden, WABD, WwAFR  *1 ] Buck il WCBY, : . 10 MG, SN, 20E, 20L.

Kblcke, KEEY Baltimors, WCAO, WCEM, WEAR | Gloucester WRAX Butler, WER™ "~ : Washington: . ST, AW i A O,

Moscow, KFAN . 3 e s Easton, WMAP. ~ Aberdeen, KNT sant o, $AZ, SRY, SDW, SEV,

Wzllece KFOD Massachusetts: Newuk WAAM, WAES, wns, Bast Pittsbursh, KDEA: Bellingham, KDZR : it 2 R Ve

Ulinal: Toston, g\‘%ﬁmg‘;?“ WRAZ 5 Erle. WOAV. Drerett, EFBL : Diinton, KW, $55

Bulviders: WOAG. : flver, WRAR, TAB o e Elaangids WEAM: ] Srove Ol WSAL : Aaneys KGY. L s el : o ™ :

Cambri WTAP Al _Fall River, Wi W s Paterson. WHAN ‘Harrisburg, | WAB: i ‘Neah. Bay, KFHH i Czecho Slovakias

Corthage, WCAZ Lowal. . ? Trenton, WMAL, 'WOAX, ’WWAB +Haverford,” WABQ "= i, : ‘Olympla, " EFPP. 3 : ‘Prague,

Chicago, KYW, WAAF, WDAP, | Mattupoisett, WBBG . - . <] Now Miiass : | ‘Johnstown; 'WBBV, WIAC Pullman, KRAT Frances;

OIS WeN, WA, WA, 7| v Medford / Hillside, - WAL . ow Melens | Lancaster,) WDBC,  Senttle,  KDZE, Lyons, YN

S AvSAY New Bedford, WDAU ™ : % uuﬂﬂﬂﬁ%- | McKeesport, {7, ER0A, EFPEB,. qu KJR KTW Parls,’ CW, ESP, FL

Chiese et Nhar i, WDEH. Siie Collere, 0B Phlxtenia, | CWABY,  WEET %Dukam' BIZIJFIOKFBGP KGB, KMO

3 W s, adelphia, , | Tacoma, BIX1,

Decatur, Whso. wHAP Worcestér, WCBT, WDAS New Yorks . WCAU, WDAR. . WFI WGL, | Walla Walla!' KFC %

Golesvurg, WRAM Michigan: Albany, 'WNY WIAD, WIP, WNAT, WOO, | Wenatchee, KDZI, K2V Switzerland

Jollet, WWWAE Ann Arbor, WCBC Buftalo, WGR WWAD Yokima, KFIQ Goneva, HB1

TION DATA WRC, Washington, D. C. 469 meters. 500 watts. Radio | music, news. Mon. 'Wed, Sat, 8-9 pm. Sun, 10:30-12 5, henlth

PART IV—STA S o oatic: TDady B B 5 Ts o, eede | 0% pm. Churh servieos, Bastorn: . &

i practico; 6 pm, ohildran’s hour Mon, Wed Fri, | WSY, Bir iam,Aln . 350 mefers. 500 atts, Al h -3110, main
ing schedules complete ths _alphabetio D, music. 05, Thurs, Sa pm, s Power Co, Sup, 11 am, § pm, churcil services. m and eévery other  wecl,

e Lo B oF which was siven last | music. Esstorn. CGentral, Sax, T840 pn. ogneart. Tihurs.

bl WRK, Hamilton, 0. 360 meters. 200 watts. =Doron | WIAB, Fall Rier, Mass, 205 meters. 100 vndts, Fall midnight. special” Tl in weels,

- Bros. ¥lee, Co. Slogan, “Tho Oldest Station in |  River  Daily Tugs, Mhurg §-10 pm.’ Sun, : 8 Lunmn Sun, - 1y am, 7290 pra,_ohureh

WQAE, Smmgﬁald Vi 275 meters. 50 watts. Moore} jsience.”” Fr‘ pm, music, lecturs, Sun, 2:15 | . 2:30-4:30 pm. Eastam Daylight Saving. ‘| . services; 2-8 b -6, concert,  Eastern.

Radio News Station, Slogan, “Among the Greem| pm, music; Contral, WIAG, Sonomewn, Fa 300 motess. 10 watts, Penn | WWL. New Orlearis, L. 280 meters. 100 watts. Toy-
Hills of Vermont.” Sat_ 7:30-S pm, 11-1 am. Sun, | whL, Schenectndy. N. Y. 360 meters. 500 ‘watts. :m.mc cm Daily ex Sun, 4 pm. Sun, Thurs, 7:30( ola v,
§:40-9:30 pm, address, Tastern, Union College Radio Club. Trregular schedule. pm. 2AB, Havina, Cuba. 240 moters.  Alberto S. do Busta-

WOAF, Sandusky, O. 240 meters, b walls, Sandusky WEM, Urbana, Il 560" meters. 500 watis, Univ. of WTAF, P "Orlenns, Ta. 268 meters. 20 watts. Touis.
hegster Daily, 10:30 pm, weather. term. Tues, 7-§ pm, music.  Tues, Thurs, 8-9 Gallo, Slogmm, e - Bayow  Station_Daily: | 28D, Aberdecn. Scot, 295 metors, 1,500, watts. Tt~

QAL, Mattoon, IIL 258 meters, 1.9 SSatts.  Coles pm, Uaiv. news, talks, music. Irregulir schedile . of 5.4 pm, police, baseball, weathor, Tues, Sat, 9- |  ish deasting Co. Daily ex Sun, 3:30-4 pm, con-
CDuntY Tel &, Telg, Co. Slogad, “The Buckle ou| Tniversity eventh. el 19 e, 105011130 pn s Sum, T0-13 mid-|  Gert: 55030, womon's Hotwrs 5:30-6, ~ children’s perio:
tho Corn Belt.” Wed, Sat, 9-10 pm, mﬂslm lec- Texas, meters. 20 waits, City of | i m_ Tovue,  Contral. 30, ooheott.  Sum, 35 pm, 5-5:30, §;30-T0:20
ture; Sun afterncon, spocial pmgmm aily Sun 11 :30-12:30 pm, weather; 2:45- | WTAG, vamenca R. I 258 meters. 10 watts. Kern Guenwwh Mean )

WQAM, Miami, Fla. 283 meters. 100 wi aits, Hemim 0, sports, markets, mows; musie. Sun, 1i am, | Mustc 2BV, Harana, Coba. 250 meters. Frederick W. Borton.
Equip Co., Slogan, “It i8 Always Ting in Miam, pm, church service. Central. WTAJ, Portland, Me 236 mofers, 20 waits, Tho | 20X, . Havana, Cuba, -320 meters Eyederics W, Borto.
Daily ex Sun, 12 m, weather. Thurs, 9 pm, special- waw Tarrgtown, N. Y. 273 meters. 150 watts, Tar- Radio Shop. Wed, Sun, 7:45 pi Eastern. 2DW, Havana, Cuba. 300 meters. Pedro Zayas,
tics, Sun, 9 pm, musio. Eastern, mtewn Radio Research Laboratory. Slogen, ‘“Every- WTAL, Toledo, OBiG. " 25 mo ters. 10 watts, Toledo| 2FC, " Willouby, Astralia, - 1,000 motors. 52000 watts.
DAN Scranton, Pa. 280 ‘meters, 100 watts. Seranton | thing in Radio.” Daily, 9 pm, police-reports. Mon, & Eléc. Co. Tues, Thurs, $:45 pm. Sat, .8 Tarmer & Co.,

mes.  Slogan, ‘‘The Voice the Anthracite. Wed, Thurs, Sat, Sun, 7-§ pm. Mon,  Tues, Wed, astern. 2HS, Havann, Cuba. " 180 meters, _Julio Poever.
Dm ex Sun, 12:30-1 pm, 4-4:30. 7:30-8, 1ews,} . i, Sat, 9-11:30. Thurs,. $-9:10 pm, 10:30-11:30. WTAM Clevehmd Onio.r 390 meters. 1,000 watts. Wil-| 23Q, Havana, Cuba. 150 meters. Paul Perez Falean.
reports, music. Tues, ¥ri, 8 pm, entertainment. | Hun, 8-9" pm, tervice; 9-9:10, police Fovorts; . 10:30- | lard "Storage Batfery Co, Blogan, e Voice from | 2KB, Havatia,” Cuba. 860 mieters. B Sanches do
Eastern. 130, concert,  Eastern Dasliehc Savine. the Atorage Battery.” Daily ex Sun, 6-7:30 pm,] Fuente
uAu New York City, N. Y. 860 meters. 100 watis. | WSAB,” Cape Girardeau, Mo. 860 meters. 100 watts. | -dinner concert: 6:35- 7, b&seba.u news. Wed, 7-9 pm, | 2KP, Havane. Cuba. 200 meters. Alvam Daza.

Calvary Baptist Church, Sunm, 10:3¢ am, 7:45 pm, outheast Mo, Sm.e “Peachers - College.  Mon, wed. concert. Sat, $-10 pm, dance music. E.L=tem 2LC, Havana, Cuba. 250 meters. Luis Casas.
church services. Eastern, 30 pm, lecture, .- concerts.  Central. TAP, -Cambridge, Il 242 meters. 100 w: Cam- | 2L0, London, Eng. 385 metors. 1,200 watts, British

WQAQ, Abilens, 360 meters. 100 watts. West| WSAG, Clemson College, S, C. 360 meters 500 wausr Dridgs Badio & Hleci; On. e sat, 10TaT 115y | - Froageasin o

Texas Radio o ibione Daily’ Reporter, Slogan, {' " Clemson Agri. College. Mon, “Wed, 'Tri, $ 9:30-10:15.  Centr: 2MG, Havana, Cuba. 280 moters. 20 watts. Manucl
Ty L Cavital of West Texas® Tues, Thurs, Frl} = Bastern, WTAQ, Osses, Wis. 234 moters. 100 watts. 8. H. Ven| G Salss. Daily ex Sun. 3-4 pm, music. Dvening
89 ‘am, pm, church services. —Central WSAD, Providenco, R. 91 moters. 100 watts, | | Gordén, & Son program,

Low«.ll Masa. 266 meters. 100 watts. Prince- usters -Jewelers. Daily 2:30- Sat, 6-8 pm. Wed, | WTAR, Norfeli, “Ya, 280 meters. - 100 watts. Relience | 2MN, H&valm, Cuba. « 270 meters. Fausto Simon,
\’\"a.\!er Lo %«' Sun, 10:45-11 am, 2:30-3 pm, T, 8:15 pm; usic. entenamment, | - Eloctto  Cor Tues, Sat, 7:30 pm, markets; 8, music. | 20K, Havana, Cuba. . 360 meters, Mario Gareio Velez,
music. Rved. $1.56 pm, news, coficert. Thurs, Gin, 24 music, church teaturds.  Bastem Daylight | Tastern 20L Havana Cuba. 200 meters.  Oscar Collado,
silent. Lasmm Saving. WTAS, Eigin, Tl 286 meters. 500 watts. Chbas. B. | 2TW, Havana, Cuba. 280 metres. Roberto B, Ramires.

AW, Washington, D. C.. 235 meters. 5§ watts Dept. | WSAG, St, Petersbure. Fla. 244 meters. 10 wasts. Erbstein. "logen, *Willle, Tomnic, Anme and Sam- | 2WW, Havand, Cuba. 210 molers. Amadeo Saens.
of Elec. Eng., Catholia” University of rica. L. Vandorbeck. Davis, Tues, Thurs, Sat, 7:30 pm, “Dafly, 8:15-12 mid., musle, Fri, 12:30- 2XD, "Hayana, Cuba. 96 meters. 50 watts. Dr. Hd-

WQAX, Peoria, Il 360 meters, 100 wutts. Radio hedtime stories; 8-10, music. Eastern. mn organ, Bun, 2:30-5 pm, music. centr uardo Sanchez.

Equipment Co, Mon, Wed, Fri, 7:16-8 pm. Central. { WSAH, Chicago, Il 248 meters. 500 watts, ' A, G. | WIAT, Boston, Mass 248 méters,” 100 watts. Edison | 2ZY, Eng. 385.meters. British

Q. Chieago, TIL 448 meters. 500 watts. Calumsf Togpird, Jr. Daily ex Sun. 5:80-0:30 pm. Bel, §:45- | | Blee Momiiating Co.” (Portable Station). ing

Eaking Co.—Rainbo xnxdm& Daily ex Sun, 11-12 WTAU, Tecomseh, Neb. 360 meters. - 10 watts, Ruegg 5EY, Oolon, Cuba. 360 meters. 100 watts. Leopold V.
m -4 pm womare Hour, Dally 4x Non, 7-8 s | WRAL Oitebinat, 0. 09 meters. | 500 waits, United | | Battery & Blec, *Dues, 8:30 pm, Centr; Figueroe, Sun, 9.11 pm. Rastem.

-2 am, musie, Behira. Dayligh Sactug: States mmng Card Co. - Tues, 7-10 pm . 8-10 | WTAW, Colloge Station, Tex. 280 meters. 250 watts. ST ma.mghnm, Eng. 320 meters. British Broad-

WRAA. Houston, Tex, 360 meters. 200 watts. Rice In- nm. S 0-11:30 pm; 12-1445 am. Cum.ral Day- Agﬂculturul and Mechanicsl Colleze of Tox. Wed, | ng
stitute. Mon, 8-3 pm, concert, college activitles. Sun,{ Hght ,w g 8:3) pm, music, talks. Sun, 31 am, church 5Nu Newcssua, Eng. 400 meters. British Broadecast-
4:30 pm, SRiemsion leoturers. ATl games broadcast. | WSAI, Grove Clty, Pa. 360 _meters: 250 ‘watts. Grove ing

© Contral, City College. College nctivities, Wed, 7:30-9 pm, wux Strea!ur, 111 231 moters, 50 watts. Williams | 8SC, Gmsgow Seat, 422 meters, * British, Broadengting

WEAF, Ls Porte, Ind. 224 moters. 20 vatts. Redlo] music. ¥ri, busket ball, astorn. , Thurs, 9-10 pm. Tues, 12 m-2{. Co. BN 45-6, Mo,
Club, Inc.  Mon, Thurs, Sun, 9 Centra] WSAL, Tndimiapolis, Ind. 246 meters] 50 wasts, Frank- Tags, Wil 5, T8 b at, 7z miv
WRAH, Providence, X T 551 metra, I watis. Stan={ "l wiRy, O Pa:m I 288 meters. 500 watts Osk)  ment Kwn, 58:50 pm, $B6-1005,
ley N. Read. Sun, 4:38-8 pm. Easte WSAN. Aﬂenmwn Pa 220 metors, 10 watts. ' Allen-| Teavés, 'Deily ef Sun, Mon, 5 pm. Central. | SWA, i, Waies. | 358 meters, rbfieh Broadesst-

WEAL, St Crobe Fealis, Wis. 248 etezs, 100 watte. | town’ Radio_Club. s, 8 oo Busters, WIAZ, ‘Lambersitio, N, 70 353 matere 16 WatE, g Co.

Northemn States Powsr Co. Slogan, *The Dalles ofy WSAP, New Yore N. Y. 203 machers, 350 City | " Thomas 3. Mebuire. | Bow, 50 v wusic. Eactom | BAZ, Gltnfuegos, Cuba. 200 meters, Valentin Ulivar,
the St. Croix.” Club, Ba)'nl Ordaruf Inveterate Knob {  Temple. Sat, 10:45 Sun, 7:30-0:30 pm. "East- | Daylight Saving. 6BM, Bournemouth, Eng, 385 meters. British Broad-
Twisters.” Wed, 9- P, concert, Central. s WIS, Manhsteun, Han, 360 meters. Ken, State Asd.| casting Co.

WRAM, Galeshurg, IIL. Sl e 60 wits. - Lom- | WSA Fall River, Mass. 254 meters. 100 walts, liege. Daily ex Sum, 9355, am, weatler {codo). | 8BY, Clenfuepcs, Cuba. 300 meters. Jose Ganduxe.
bpxd " Collegs.  Son, Fri, 45 pm. _.Wed, 8-10 pm. Doaty & Weia Elect. Co., Inc Dally ex sun, ontral, 60X, Sienfuesds, Cuba. 170 meters. Antoniv .

tral. 12-1 pm. Mon, Thurs, -7 pm, Wed, 8-10 pm. Sun, WWAB. nton, N. J. 226 meters. 10 watts. Hoenig, Figu

WRAN Watorlog, Town. 286 meters. 10 watts Black-| _4:30- P, Hstorn Daylight, Saving. ‘Swerer & Co. "Wed, 7:30-10:30 D, Eastorn. Dmu;m snw Clenfuegos, Cuba. 225 meters, Eduurdo Lefry.

Eleo, Co._ Slogan, “We Radiate all nows.” | WSAT. Plainview, Tex. 268 moters. 20 watts, Dono- Caibarien, Ouba. 290 meters. Maria Josefa Al-

e T Sun. 5-5:48 pm. Special Mon ‘hoo-Ware wHAC, wﬂm, Tox. 860 moters. 100 watts. Sanger | s D 1030 b,
8:15-9:15 pm, Cel m.ml WSAW, Canandaigua, N. Y. 275 meters. 5 watts. ly discontinued. KW, Tuinuew, - Cuba 33 meters. 100 watts. Frank

WRAO," S Lous, MNo. 350 metere. 20 watls. st | = Jomn . Lnng. Jr. Trregular Fri programs. wwan o Rrcr 360 moters, 100 watts. | M. Jones Siogan, You Hear the Koo of tho
Louis Rydio. Befvieo Mon, 7:30- pm, .danca] WSAY, Port Chester, N. TEY 53 Tneters, 100 watts, o e ton 8 pa i 8120 o | | Chcion Xot s in Tuse Wine: Do T3
music. _Sun, 3:30-5 pm, “music.  Central. Irving Aus cmmber of Commerce. - Tastem Daylight Sav: ing es, Fri, Sun, 10:30 ‘pm, music.  ‘Wed, Thurs, Saf,

WRAV, Yellow e o 56 metera 100 watte. | WSAK: Chlx:ago, Tl 266 moters. 20 watts.  Chicago | WWAE, Toljer, _TIL.~ 207 wmeters, 500 watts. . Alam 650" pm. muste, | Sabr 12 midnleht, daneo.
Antioel Colloze. ™ Wod, 8 pun,” Thurs, 1030 pm, Sun, | _ Radio . Giawicy,  Ved, Sat, Sur, §:50-1 astern.

7 pm. Central. WSAZ, Pomemy, Ohjo. 258 meters, 50 watts. Chase rmdmght., vrchestra, Central, 6X1, Tuinucu, Cuba. 275 meters. 100 .watts. TFrank H.

WRAW, Resa.m.gThPa. 288 mm‘.er% :40 watts, Avenud I';Lec bs ] Dagily ex Sun, &E&aim, weather, Tues, wvvivnﬂi..ﬂ@amsden,ll\l‘ J. 236 meters. 1000 watts, Gal- EAJZn
Radio Shop. o, Eastern, urs, Sat, 5 pm, music. adio Supply “Co, Santiago, Cuba. <240 meters. Alfr 3

WRAX, Gloucester City, TR PE 268 meters. 100 watts. WSB, filanfa, Ca’ 439 meters 500 watts, | Atlanta | WWAD, Houghton. Midh = 264 moters. 250 watts. sBY Soniines, Cubi. 30 melen. Alberts Tae
Tloxon’s Garage. Mon, Wed, Fri evenings, program. wrnal. Slogan, “The Volce uf the South.”. Daily chigan Collega of Mines. Daily ex Sun, 12 m, . ‘Santiagy, Cubs. " 255 motera 15 waite, Budrs.
WRAY, Scranten, Pa. S e, 1o e ] e E-un, 1250 B mraste weathers 20, soporis: 000, | mewt nariers Mon. Br. B pm Talle, mmeie O dux. Daily, 4:30-8:30 pm, 10-30-22, g
Sales’ Corp. Mon, ed, sm, Sun, 8:30-10 pm, con-] music; 5-6, mews, sports; 8-9, concort {ex Wed): | -lego sporis. Ceniral. EV s,mm.go ‘Cuba. 180 meters,  Eduarde Mateos
< pert,  Eastern. 10:45- 12, soncert, 4‘ 35 pa, 58, 780 | WWI, Dewrborn, Mich, 212 Toters: - 5. watts, Ford | 8FU, Samtinge, Cuba, 225 meters, Andres Vinnot,

WRAZ, Newatk, N, J. 288 meters. 100 watts. Radio 15, Mto 10 pm, music, lectures, Bastern. |  (This complétes the alphabetical station data list.
shop of Newark. Tues, Wed, ‘Fri, 7:30-9:30 pm, WSL Utica, N, 373 heters, 100w T & M. | Wwi, Da\‘.roxt, e 17 meters. 500 watts. The De-| Part T, the first installment of the four-part iist, wilt
novelty programs. Eastern, Daylight Saving. Elee. Co, Dmly ex “at . Sun, 11 11.30‘ um 5-6 pm, troit News, Daily ox Sun, :30 am, setting up ¢x-7 appear next week.)
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How Miss = Adele
Waugh startled ear-
ly spring promena-
ders on the board-
walk at Atlantic
city when she was
wheeled up that
famous thorongh-~
fare sharing a wheel
chair with a Radio
set.  Atlantic Foto

--above.  The get' and
batteries are built in:
a’ small-sized  suit-
case. The . ground
and aerial wires are
wound on_a fish reel
and-  reeled in when
not in usge. K &H.

A Radio truck ful-
1y equipped with a
large receiving set,
dirrifg a .tour of
the U. S., enter-
tained: the kids of
New - York. city's
east side, with a
concert.

International

Wurses of the Matex-
nity hospital, Tiondon,
enterfaining their'wee
charges with a Radio
concert. Cne little
tot took exception and
entered. his lond
squawker in competi-
tion with the Radio.
Interhational
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