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- SATURDAY, MAY 12, 1923

* GRANTED 16 PLANTS

Wild-Afimal Circus, Daily Paper, Threc
- ... Colleges, National Guard Unit,
- One Church, in List
WASHINGTON.—SIxteen Class A sta-

- tioms, - the "first of the mnewly classified
bioadcasters, -have_ been  licensed by the

" reral o uh

dn’ difrerent districts and states, so sep-
- ‘arated as to avoid any marked interfer-
ence. . )

- Of the.sixteen-new plants, Louisiana re-
w».celved: thiee, Kansas, Nebraska, Missouri,
.Oklahoma and Texas each received two,
and Illinois, Pennsylvania and Indiana got
‘one’ aplece,

. Represented among the new broadcast-
. .ers are a daily paper, a church, three uni-
versittes, a wild animal circus, a national
(Continued on page 2)

Department.of :Commerce.. . Although: sev- |
‘eral ol -the licenses:are for the same wave |-
length.-it-will'be'noted that these are all |

The lower left photo-
graph shows Miss
Bernice  Kazounoff,
concert pianist anci
music instructor, She
was one of the feature
Ferformers to be
heard on o recent pro-
gram broadcast from
the studio of Station
WEAF, New York.
One critic said, “*Miss
Kazounoff reminds
one of the bouyant
Percy Grainger and
his individuality of
interpretation.” The
young lady smiling so
prettily in the center
is none .other than
Miss Bonnie Barne
haidt, *The Bedtime
Story Girl” and ossis. . .
tant program director.”
of the Atlanta ‘Jour- -
nal’s Station WSB.
In the right circle is
Miss Cecil Arden,
mezzo.soprano of the
Metropolitan Grand
Opera Company, who
sang to the listeners
of WDAF a short 5
while age

PR

WGI BANS “TRUST”

SONG COMPOSITIONS

Independent Publishers Say Broad-
cast Is of Decided Benefit
to Themselves

MEDFORD HILLSIDE,
American Society of Composers, Aut}lors
and Publishers, controlling by copyr;ght,
the compositions of certain song writers
4nd musical composers and also the pui_)-
lication of these compositions by certain
publishing houses, has adviged that.lt
will not permit the. broadcasting of its
copyrighted music without payment of a
fee for a license to do so. Station WG,
joining with 34 other stationms, will not
broadcast .any composition covered by

‘copyright belonging to the Society named.

MASS.—The-

SAYS MAJOR
GEN. PATRICK

Use Directional Waves

Chief of Air Fighting Forces Writes -
- -of Aid.Airphones Give. -
"ﬂ‘l RO Pildts s i: R

2 .

By Major General M. Patrick, Chief of -
. 'S. Air Service :

Of all the discoveries and scientific de- - -
velopments of the past few years, mone :
have been more interesting, mor rapidly - _
exploited than aviation and Radio, two = . .
agencies which are destined to play a vital - .= .-

KSD TO BROADCAST
TEN WEEKS OPERA

Fans Will Hear St. Louis Munici-
" pal Opera Thursdays and
Sundays

ST, T.OUIS, MO.—Ten weeks of light
opera, extending through the entire sea-
son of the St. Louis Muniecipal Opera Com-
pany wiil be broadecast this summer by
Station KSD, the St. Louis Post-Dispatch.
The broadeasting will be on Monday and
Triday night of each week, weather per-
mitting. In case of rain the postponed
‘broadeasting will be on Thursday or Sun-
day night, Each operz will be sent out
complete.

Herbert’s “Naughty Marletta'.

The season will open May 28 with iVictor

part in both the future military and eco-.
nomic life of Ameriea, and which are
mutually dependent one upon the other. -

(Continued on page 5) S

WESTWARD HO—_WITH |” .-
AIRPHONE APPARATUS|

HILADELPHIA, PA.—Two Radio.

experimenters, Frederick Ganne-

hauer, Bywood, Pa., and Idoward-
Berliner, 2133 Spring Garden street,
Philadelphia, have started in an auto-.
mobile equipped with Radio with which
they expect to conduct elaborate re-
searches in various parts of the coun-
try to determine factors affecting
Radio transmission. The young men:
have Los Angeles das their destination. |
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* TO REGULATE AIR?

CASE
TO DECIDE ISSUE

" Youthful “Sparks” Sued by Banker Radi-

ophan for Alleged “Gumrding Up

of Atmosphere”

By E. E. Pearson
BLOOMINGTON, ILL.—Have the courts
jurisdiction over the air? Can legal man-
date cotitrol the boundless ether which
extends from planet to planet and which

/- has puzzled the scientists since the times

. the country will assemble, including Her-|

\

of Aristotle? Will an injunction extend
through the empyrean? These and other
problems may be solved when the case is
called in a few days in the Livingston

‘county circuit court, the first injunction

sult ever instituted to restrain a hroad-

‘caster by Radio.

o#The lawyers for the defense and prose-
eution have been busy preparing for the
hearing, set for the April term of court.
The eyés of the Radio world will be cen-
tered upon this unique issue. Men of na-
tional prominence from many sections of

bert C. Hoover, secretary of commerce;
Mitchell Lewis, machine gun manufac-
turer of New York; Hiram P. Maxim, pres-
jdent of the American-Radio Relay League;
K. B. Warner, secretary of the league, and
other notables. T
Banker vg., Youthful Sparks

When Cutter in his “Song of the Light-
ning” wrote, “Away, away, through the
sightless ' air, stretch forth your iron
thread,” he had lttle idea to what mar-

- vels the study of electricity would lead.

Yet his words were strangely prophetic
when he predieted: “The journey ye make

in a2 hindred years, I'll clear at a single

bound.”
Prineipals In this initial case, Involving

the right to use the air, are Edward 3Me-

- of 18,

RO

wWilliams, president of the State Bank of
Dwight, and W. Wylie Bergman, a youth
MceWilliams applied for and was
granted a temporary injunction which re-
strained Bergman, an amateur Radio op-

erntor of the same city, from operating
‘his broadcasting station, because it inter-

fered with the receiving of Radio mes-
sages in the McWilliams mansion.
Tucked in one corner of the living room
of the Bergman cottage is the Radio ap-
paratus which has created suceh a turmoil.
The little cubby hole that houses his in-
stiuments is packed and jammed with
coils, gaps and other Radio apparatus.
On the walls are tacked messages received
at various times. He proudly exhibits his
commission as chief of the northern Ii-
nois distriet. High in the air, a distance
of 150 feet, are his lofty aerials. Day
and night they receive and send the mes-
sages from and to other amateur stations
from one end of the couniry to the other.

WORLD WAR VETERANS
 GIVE ETHER PROGRAM

Picked Men of 300 Broadcast from

Station WNAC

BOSTON, MASS—A special musical
program by world war veterans who are
students at the Boston Conservatory of
Music and other musical schools and col-
leges throughout New England was broad-

- east from WNAC (Shepard Stores) sta-

tion on April 10th, These veterans were
selected from some 300 disablel men,
veterans of the war in TFrance, studying
various branches of music for concert, or-

.chestra or bahd work, under the super-

vision of the U. §. Veterans’ Bureau, and
the program was remarkable, both for its
variety and high quality.

LICENSE NEW PLANTS

(Continued from page 1)

guard unit, 2 Radio Club and three elec-
trical*and Radio concerns. .

The sixteen new stations and ‘the wave
lengths which they will use are:

KFGM, Abilene Dally Reporter, Abilene,
Tex., 233 meters; KFHT, Central Christian
Church, Shreveport, La. 266 meters;

. KFGP, Cheney Radio Co., Cheney, Xans.,

- KIFGC, Louisiana State Univ,

229 meters; KFHI, Chas. V. Dixon, Wieh-
ita, Kans., 224 meters; KFGV, Heidbreder
Radio Supply Co., Utica, Nebr.,, 224 meters;
Baton
Rouge, La., 254 meters; KXFFX, The Me-
Qraw Co., Omaha, Nebr, 278 meters;
KFGJ, Mo. National Guard, 138th In-
fantry, St. Louis, Mo., 266 meters; KFHC,
Univ. of Okla.,, Norman, Okla,, 254 meters;
KFHD, Utz Electric Co., St. Joseph, Mo,
226 meters; KXFFZ, Al. G. Barnes Amuse-
ment Co., Dallas, Tex., 226 meters; KFGD,
Chickasha Radio & Elee. Co., Chickasha,
Okla., 248 meters; WABA, Lake Iorest
College, Lake Forest, Ill, 266 meters;
WABB, Dr. J. B. Lawrence, Harrisburg,

‘ Pa., 266 meters; KFFY, Pincus & Murphy,

“examination for o first-class amateur Ii-

Ine., Alexandria, La.,, 275 meters: WRAF,
Radio Qlub Inc., Laporte, Ind., 224 meters.

A young lady of Mobile, Ala., took an

" cense and passed with 91 per cent.

:
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(SEE NOTE BELOW FOR INSTRUCTIONS)

Station and City Met. | Monday | Tuesday |Wednesday| Thursday | Friday 1 Baturday Sunday
CFCA, Toronto, Ont...... 400 | 7:00- 8:00| 7:00-8:00 | 7:00- 8:00] 7:00 8:00{ 7:00- 8:00| 7:00- 8:00| 6:45- 7:45
CFCN, Calgary, Alta....... [440 .. .ooeiiii]onersnasns 11:30-12:30). .. cvevenifienenns oo |11:30-22:3000 0 o senn s
CKAC, Mentreal, Que......[430 |..........| 6:00-10:300,......... 6:00-10:30 :00- 5:00
KDKA, E. Pittsburgh, Pa. {360 | 5:00- 9:00| 5:00- 9:00] 5:00- 0:00| 5:00. 9:00
KFAF, Denver, Colo... ... [360 | 0:00-10:00] 9:00-10:00) 9:00-10:00...,......

KEDB, San Francisco, Calif, 1400 10:00-12:00f.......... 10:00-12:00}..........
KFI, Los Angeles, Calif,...|400 | 7:00- 1:.00| 7:00- 1:00] 7:00- 1:00| 7:00- 1:00
KGW, Portland, Ore, ., ... [400  |10:00- 2:00}. ... ... .. 10:00-11:001, . c.0uuess
KH]J, Los Angeles, Calif. ... |400 8:45-11:30] 8:45-11:30] 8:45-11:30| 8:45-11:30
KPO, San Franeisco, Calif, . 400 |.......... 10:00-12:00].......... 10:00-12:00 E E
'KSD, 8t. Louis, Mo....... 400 §:00-12:30] 8:00-10:00{ 8:00-10:00}.......... 8:00-11:30| 8:00-10:00¢..........
KYW, Chicaro, Hl.........[427 | 8:00- 9:30} 8:00- 9:30| 8:00~ 0:30| 8:00- D:30{11:30- 1:00] 8:00- ©:30] 7:00- 8:00
NAA, Radio, Va...... T 1710 | 5:45. 7:30] 6:05 7:20] 6:25- 8:40| 5:45- 7:40| 7:00- 8:40). .. .0.... Jouiaiennns
PWX, Havana, Cubf, eeee. 400 |oooonoonifeninene,ns 8:00-10:30.. ... 0eeefesessaerss 8:00- 10:30}.....c0...
WEAP, Fert Worth, Texas, [400 | 7:15-10:30] 7:15-10:30] 7:15-10:30 7:15-10:30] 7:15-10:30| 7:15-10:30] 6:30- 6:45
WBZ, épnng_ﬁcld._l\ ass, ... |422 6:30- 8:00] 6:30- 8:00] 6:30- §:00| 6:30- 8:00] 6:30- 8:00] 6:30- 8:00| 7:00- 8:00
WCX, Detroit, Mich.,.... 1400 | %7:00-10:00] 7:00-10:00| 7:00-10:00f 7:00-10:00| 7:00-10:00].......... 4:00- 5:00
‘WDAF, Kansns City, Mo... 400 | 6:00- 1:00| 6:00- 1:00( 6:00- 1:00] £:00- 1:00 6:00- 1:00} 6:00~ 1:00|11:45- 1:00
WDAJ, College Paris, Ga... 260 | 7:30-11:30] 7:30-11:30| 7:30-11:30] 7:30-11:30{ 7:30-11:3C 7:30-11:30] 7:30-11:30
WDAP, Chicago, Iil. ...... 1360 }.......... 10:00- 2:00...... ... |10:00- 2:00].......... 10:00- 2:00} 9:00-12:00
WEAF, New York, N. Y... [400 | 6:30- 9:00| 6:30- 7:00f 6:30- 9:00 6:30- 9:00 6:30- 7:00] 6:30- 9:00}..........
WFAA, Dallas, Tex,....... 400 8:30- 9:30| 8:30-12:00] 8:30- 9:30] 8:30-12:00| 8:30- 9:30] 8:30-12:00] 9:30-10:30
WFI, I’h:lndcljhhm, Pa. .2 1200 | 5:30- 6:00] 5:30- 6:00] 7:00- 9:30] 5:30- 6:00y 7:30- 9:30; 8:00-11:001 ... ....
WGI, Medford, Mass, ..... 360 asseanas 7:30- 0:00| 5:45- 7:20| 8:30-10:00| 8:30-10:00 7:30- 9:00] 8:30-10:00
WGM, Atlanta, Ga........ 100 | 9:90-10:30] 9:30-10:30] 9:30-10:20] 9:30-10:30] 9:30-10:30] 9:30-10:30} 7:30. 8:00 *
WGR, Buffalo, N.'Y....... [400 { 7:00- 9:00].......... 7:00- 9:00),.........[“7T:00- 9:000.......... cheeedeens
WGY, Schenectady, N. Y. . [370 6:45« 0:00! 6:45- 9:00{.......... 6:45« 0:00f 6:45-11:00].......... 6:30- 7:30
WHA, Madison, Wis. .....[400 7:00~ 9:00] 7:00- 8:00} 7:00- 8:00} 7:00+ 9:00] 7:00- 8:00{ 7:00- 8:00..........
WHAS, Louisville, Ky.. ..[300 }.......... 7:30- 9:00{ 7:30- 9:00( 7:30- 9:00} 7:30- 9:00] 7:30- 9:00]..........
WHAZ, Troy, N. Y........ 00 { 7:15- 8:30f..........]. Neersseesfeanrarsnnafans
_WHB, Kansas City, Mo....[400 |.......... 8:00-10:00(.......... 8:00-10:00].......... H
WHEK, Cleveland, 0O....7 1360 | 5:00- 5:30} 5:00- 6:30} 7:00- 8:45 5:00~ 5:30 5:00- 5:30 5:00- 5:30} 7:00- 8:45
WwIP, Philadelphia, Pa. . ... [400 | 6:00- 6:30; 6:00-11:00] 6:00- 6:30] 6:00- 6:40 6:00- 8:35| 9:10-11:09)..........

JAX, Cleveland, O....... {360 [.......... 6:00- 7:30 PR B3 10 E 11| O SRR R
wJZ, Nework, N, J........|360 | 7:30- 0:30] 6:00- 9:30 7:30- 9:30| 7:30- 9:30] 7:30-10:00} 7:30- 9:00
WKAQ, SanJuan, PR, ... {360 |...o00eenafonseens my .| 7:30- 9:30).......... 7:30- 9:30)......00000
WLAG, Minneapolis, Minn, |400  [10:10-11:30{ 8:00- 7:30 0:15-10:30}. 6:00- 7:30{ 8:30-10:30).......4..
WLW, Cincinnati, O....... 360 §:00-10:00]10:00-12:00 10:00-32:00].. . ..onnueeenenafinn vearean
WMAGQ, Chicago, III.......[400 |.......... 7:00-10:00 7:00-10:00] 7:00-10:00] 7:00-10:00}..........

*WMC, Memphis, Tenn.. ... [400 8:00- 9:30| 8:00- 9:30 8:00- 9:30| 85:00- 9:30] 8:00- 9:30]......... .
“WOAI, San Antonio, Texas. [400 |.......... 0:30-10:30 7:30-8:300. .. coeieialoneranienn 9:30-10:30
1:WOC, Davenport, Ia...... 400 :00- 8:30].......... 7:00- 8:30] 7:00- 8:30] 9:30-10:30} 7:00- 9:00
-WOO, Philadelphia, Pa.... [400 | 6:50-11:00].......... 6:50- 9:10]....... PP PPN PP cee
WOR, Newark, N300 1400|5015 6:30] 7:00-10:00! 5:15- 6:30) 5:15- 6:30| 7:00-10:00f 5:18- 6:301..........
. WSB, Atlanta, Ga......... 100  |10:45-12:00]10:45-12:00|10:45-12:00|10:45-12:00{10:45-12:00] 10:45-12:00} 7:30- 9:00
WSY, Birmingham, Ala. ... |360 8:00« 8:45].......... 8:00- 8:45)..... v....| 8:00- 8:45L..........] 7:30- 8:30
WWJ, Detroit, Mich....... 400 l.......... 6:00- 9:00] 6:00- 9:00| 6:00~ 9:00] G:00~ 9:00[.......... §:30- 7:30
(Instructions for Use—All the hours above are given in Central Standard Time.
If your city uses Eastern Time, add one hour to cach of the periods stated; if your
city uses Mountain Time, subtract one hour; if your city uses Pacific time, subtract
two hours. If in addition your city is using Daylight Saving time, add one hour fo this
result. :
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Looking Ahead

Now It's Spring—Moving and House Cleaning Are Over—and the weather is so
nice that it would be a fine time to get up on the roof and repair of rebuild
that antenna for the coming summer months. And in accordance with this
suggestion, Thomas W. Benson, in his beginners’ series next issue, will devote
Chapter III to “Pointers About Aerials and Grounds.” Let's fix up the storm-
beaten old copper wires for many merry moments during the cool of the
summer evenings. '

Mtr. Benson’s Loud Speaker Construction Article, by the way, stirred up so much
interest and brought his so many letters that he has promised to furnish soon
an article for the Digest which will be a consensus of the data and information
réquested by the zealous homemade loud speaker constructors.

first-class one condenser flivver super.
rnisguided Flewellingphans who can’t get theirs to work properly, so read
his detailed series now appearing in the Digest. :

May 15 Is the Date for Many Wave Length Changes—That's why you should have
the Digest's weekly three-part Broadcasting Station Directory (Page 8) to help
you with the latest information on station wave Iengths, schedules, calls, owners,
time bands, ete. 'An Evening at Home with the Listener In'" is a feature that
helps, too. Next issue this will contain a complete revision of wave length data.

H. J. Marx and His Reflex De Luxe, will be with us again May 19. He will tell
you how the wiring should be done. He also promises—not next issue but
soon—some honest-to-goodness data on the Hazeltine Neutrodyne receiving
circuits. And another article he is planning is one which will tell how to build

increased.
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ALBERT J. SLAP

132 NASSAU ST., NEW YORK CITY .
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O-SC-EZ

Crystal Receiver
. Patent Pc:ds’ng .

f

Price $1.75

The scientific built Receiver with the new
tuning principle.  Highly _selective, that
made good in a day. Ideal for broadcasts
within 30 miles. An auxiliary for your

tube set,

We invite correspondence from’
Jobbers and Agents /

UNITED INDUSTRIES CO., INC.

2125-30 RACE STREET
PHILADELPHIA, PA.

/

Flewelling Next Issue will tell Radiophans more about the making at home of a |
He's really anxious to help the many

loading coils for Reinartz receivers, so that their wave Iength range will be |
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"~ NEW CODE SYSTEM
~ DEVISED BY SQUIER

- .  SPEEDS UP TRANSMISSION
- NEARLY THREE TIMES

' First Presentation of New Alphabet
Qiven Before National Academy
of Science

By Carl H. Bulman

s WASHINGTON.—A new telegraph al-
77 phabet for use in Radio, telegraph and
7. scable 'in all languages has just been given
ihe world by Mal. Gen, George O.
‘ fer, Chief Signal Officer of the Army
and one of America's most prolific elec-

.- trical communication inventors, With his
= new code system a speed 2.66 times the
- present transmitting rate can be achieved,

and it is easier to tune to.

The flrst presentation of this new uni-
- .versal code was made recently by the
: " General in a speech before the National
. " Academy of Sclences in Washington. It
~.’-- now appears that the code used for almost
- 80 years will be superseded throughout
the E’zorld, with a gain of over 150¢ in

gpeed, .

" " - Yariations to Perfect Now Code

. Briefly, General Squier proposes to vary
. the amplification or intensity of each half
c¢ycle of alternating current to send a
dot, space or dash, each of which requires
the same time of transmission. The sig-
_halg are distinguished in receiving by
‘..the three different amplitudes,- one each
. - for the dot, dash and space. 8ix permu-
_tatlons are possiblo with the three inten-
sitles; one arrangement being to repres

" sent the dot with a certain intensity, the
dash with a larger one and the space with
.& smaller amplification. The method tried
successfully by General Squier in the

-~ 8ignal Corps laboratories was svith the
-dash the Jargest, the dot Iintermediate
and -the space the smallest. Other meth-
o ods will be tried, however, and a better
. arrangement may be found.

The system has been studied by Radilo
experts of the Army and Navy, who, it is
. reported, find no bugs in {it; on the
o .contrary, they see added efficiency, and
“decregsed Iinterference, It is the plan
of the inventfor to submit the system to
... the next International ‘Technical Confer-
‘- r, jence on Telegraphy with a suggestion for
k-unification of all codes, Radio, wires and
“w* cable, using the same system of modula-
- tlon for the signals.

Hag Many Aava,nt_ages Over Morgs

e The present telegraph alphabet was in-
- -vonted by Professor Morse in 1844, before
-, - the telephone, alternating arc or Radio
T transmission, and yet, with advances in
. nearly every other phase of communica-
.. tion, we have continued to use the same
alphabet, which, it was pointed out by
General Squier, does not fit. It was for
this reason that General Squiér ‘rede-
. signed” the 80-year old alphabet for 1923
»- use. In the old alphabet the dots, dashes
-aind spaces required different time for
transmission, whereas the new plan pro-
vides for sending each in the same space
of time, In his system in alternating
current, no consecutive signals are of
the same sign, but different amplitudes.
In Morse such letters as 8 and H, required
three or four signals of the same sign
and were not as legible as the signs for the
Jetters A and N, where no two signs were
<. alike, they being composed of dots and
dashes. The several letters of the old
alphabet did not have the same legibility
and the whole alphabet iwas slowed down
by the “slow" letters to their speed. This
defect has cost the world hundreds of
thousands.of dollars in transmitting costs,
it is estimated.

Result of Eight Yenrs' Work

General Squier's glphabet i{s the result
of nearly eight years of research and ex-
perimentation, begun in 1915 in connec-
tion with devising a new cable alphabet.
Its present application today to ali threeo
.. kinds of code work will make it no longer
-+, -necessary to learn three code systems.

¢ 'RADIODIGEST =~ = ..

CFCN CONDUCTS DAY-
TIME RECEIVING TEST

ALGARY, ALTA.—Tests for the
‘ information of the Canadian gov-

ornment are at the present time
being conducted by CFCN, The W, W,
Grant Radio, Ltd., broadeasting sta-
tion at Calgary, under special instrue-
tions from Ottawa. CFCN ls carrying
out special daylight transmission tests
in order to ascertain how broadcasts
are received in the daytime in the prov-

inces of Alberta, Manitoba, Saskatche-
wan and British Columbia.

BAN STOCK TIPS AND
FIRM ADVERTISEMENT

NEW YORK.-—Use of the Radio to

broadeast market information or

forecasts of business by its mem-
bers is prohibited by the terms of a
resolution adopted this week by the
governing committee of the New York
stock exchange. The resolution pro-
hibits also broadecasting by Radio of
any matter intended to advertise firms
of members or to stimulate interest in
particular sccurities on the stock mar-
kat. ~ :

SCREEN STAR

HEARS OPERA

Above is Florence Vidor, star of the screen, listening in to a concert by the Chicago Opera Com-

pany, the music being radiated

through tile Cuban

Telephone Company’s Station PWX. Like

many of the movie folks, Florence and her husband, King Vidor, the noted director, are ardent

Radiophans

@3 Photonews

Fire Chief Broadcasts
After Putting Out Blaze

Chief Goetz Tells WOAI Listeners
About Spontaneous Combustion

SAN ANTONIO, TEX.—A touch of
reallsm, not appreciated by Radiophans,
was given to the address recently over
Station WOAI, by Fire Chief A, J. Goetz
of the San Antonio Fire Department, when
Chief Goetz, broadcast the fifth of & series
of short talks on fire prevention. -

Appearing in his *“fire-fighting togs,”
Chief Goetz stepped from his red racing
automobile, used in answering all alarms,
inte the broadcasting studio, and took his
place before the microphone. The chief
had just returned from directing the work
of the city's fire fighters as they battled
the blaze and the elements In conguering
a stubborn blaze at a warehouse,

The topic of the.address was timely,
Chief Goetz took as his subject “Sponta-
neous Combustion,” and the fire from
which he had just returned is thought
to have been caused by spontaneous com-
bustion in the warehouse filled with hay
and grain.

CFCN USES DIRECT
WIRE FROM PLAZA

REMOTE CONTROL PROVES
TO BE SUCCESSFUL

Broadcast of Imperial Orchestra, Mile
and Half Away, Brings Many
Congratulatory Wires

By Jefirey J. Dingman

CALGARY, ALTA.~—Remote control and
a telephone cable line one mile and a half
in length is now being uséd by CFCN,
The W. W. Grant Radlo, Ltd, at Calgary,
to broadcast music from a down town
dance orchestra.  This is the first time
this device has been used in Radiophone
broadeasting in Canada,

The first test was staged on the night
of Saturday, April-14, from 10:30 o'clock
to 11:30 o'clock, Mountain Standard Time,
the regular broadcast hours for CFCN.

It proved entirely successful and hun-
dreds of ‘telegrams and letfters were re-
ceived, complimenting both Mr. Grant and
the splendid orchestra,

Music Magnified 90 Times

Station CFCN, situated on Crescent
Heights, one of Calgary’s outlying dis-
tricts  which is on a considerably higher
level than the city proper, was connected
with the Imbperial Orchestra at the Plaza
Cabaret, in the business sgection of the
city. A palr of cables was used, and they
had a capacity and resistance equivalent
to an ordinary open air telephone line
thirty aniles in length, in point of difiicul-
ties which it was found necessary to over-
come. DMusic and speech was magnified
ninety times regular strength by use of
a special wvoice frequency amplifier de-
signed by W. W. Grant, who also deslgned
and manufactured the special pick-2p
g}uipment which was installed at the

nza.

Plaza Dancery Pleaged
The crowd of dancers and pleasure seek-

were immensely pleased by the novelty.
However, surprised as they were when
they entered the cabaret to find a Radio-
phone broadcaster installed, they were
more surprised later svhen they learned
that all sounds in the room could be
heard all over the country. Clapping,
applause; calls for encores, laughter and
Hght talk, all could be distinctly heard
by the multitudinous ' invisible audience,
as was testified by telegrams received.

Both local and out-of-town Radiophans
who listened in told CFCN that the or-
chestra reproduction was the best they had
ever heard. ‘This innovation, following
close on many features recently staged
by CFCN, has created considerable talk
in local Radio circles.

¥ang Wire Appreciation

Here are a few of the hundreds of tele-
grams whic started pouring in one hour
after the broadcast had ceased:

“Concert coming in fine many thanks.”
Noel Kerr, Wenatchee, Wash.

“‘Congratulations successful transmis-
sion tonight enjoying numbers broadcast.”
J. C. Ruff, Wallula, Wash.

“Initial program remote control being
recelved here perfectly a fine orchestra
congratulations please acknowledge by
Radio tonight” TFrank A. Moore, Walla
Walla, Wash.

“Your concert coming in fine good stuft.”
g g: Poters and W, J., Easson, Victoria,

“Tests tonight coming in wonderfully
loud and clear.” A. F. Dickenson, We-
natchee, Wash.

“Concert coming in splendidly.” Vernal
Salthers, Helena, Mont, :

Similar programs from the Plaza's Im-
perial Orchestra have been arranged for in
the near future, Mr, Grant has announced.

Almhouse to Have Set

BIRMINGHAM, ALA.~—Radio may be a
luxury enjoyed chieily by the. well-tosdo
but inmates of the Calhoun county alm-
house, near Jacksonville, Ala., are going
to hear concerts just like anybody else.-

ers who crowded the floor of the Plaza-

The set-was installed at the expense-of the -

keeper, W. ., Nunnally,

Spir
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~ NEW YORK T0 HAVE
DUAL STATION SOON

MAY 15TH DATE SET FOR
OPENING OF WJY-W]Z

Acolian Hall Plant of R. C. A. to Give
Double Program on 405 and
455 Meters

NEW TYOREK.~—Broadcast Central, the
new station of the Radio Corporation of
America. which has been the subject of
considerable speculation among Radio
listeners.who have heard the station test-
ing, will be opened May 16 at Aeolian Hzall
with call 2XR. .

Located in the heart of the city’s musi-

cal and theatrical district, where enter

tainment of the highest order is ever
available, this station will offer the Amer-
ican public mest elaborate programs with
a very high degree of faithfulness in re-
production. The wires, high on Aecolian
“Hall, which tower 400 feet above the
Fifth avenue and 42nd street, provide two
distinet antennae. The new super-station
will transmit two broadeast programs
gimultaneously, on different wave lengths.
WJIY and WJIZ Neiw Calls

The closing of Station WJZ at Newark,
N, J., now operated jointly by the R. C. A.
and the Westinghouse Company, will co-
incide with the opening of Broadeast Cen-
tral. The well-known call WJZ will be
retained for transmission from the Aecolian
“Hall station on 455 meters, while the call
WJY will be used for the other wave
length of 406 meters, both of which have
r;:cen‘tly ‘been allocated to~the new sta-
tion. .

The new station is fitted with a double
antenna and two independent transmitters
which will permit a dual program to be
broadeast. One program can be a classiczal
or serious entertainment; the other, popu-
lar alrs, dance music and lectures.

Divide Radiophans into Mwo Classes

A thorough-analysis has been made of
the types of programs best suited to the
requirements of the public and this study
has revealed the fact that generally, the
Radio public may be divided into two
classes, those who prefer classical or sim-
flar entertainment and those desiring
dance music and popular airs.

Not only will transmission be carried on
from the two studios which are a part
of the station, but the main recital hall

- of Aeolian Hall has been connected to 2
switchboard in the station, thus providing
another source of the finest music obtain-
able.

GREWOL—
Use the Grewol enclosed
Crystal Detector for the
Reflex Circuit. Dust-
proof and fixed.

WERNES & PATCH
159 N. State St. Chicago

{, ﬁEROV(E);J

No. 101X AN
30 Ohm Rheostat

Excellent results assured with use
ion New Type tubes.

- UV199A UV201A

Using small filament current
6 ohm

20 0bm ....... 1.00
30ohm ....... 110

At your dealers. Otherwise sent postpaid
on receipt of purchase price

Write for catalog illustrating and describ-
ing our entire line of quality apparatus,

Territory Open for Jobbers

'AEROVOX WIRELESS CORP.

708 W. 17th ST. NEW YORK

RECEIVING RECORDS? .
SEND ’EM IN—

By the Contest Editor

HA™ do you think of these DX
records? None of them under 1,-
200 miles! If you are able to pick
up stations at distances approximating
these, you can be sure you have a worth-
while set. H. 8, Olding, of New Glasgow,
N. 8., is8 back again this week with five
new records to his credit. The longest
record this week, however, is sent in by
M. H. Hall, of Boston, Mass,, who listens
in regularly to Hawall, Watch for the
contest rules next week,
Bflow are the record holders for this
week:

Station Heard—-Miles Away~-Who Heard

CICN~—1000, Nestor Darreit, Republle, Wash.
KDPT=—2600, R. G. Willlamg, Springfleld, Mass,
KDZK—2050, C. E. Carber, Pittsburgh, Pa,
KMJ—1550, E. E. Clark, Mcenmouth, I,
KQl—1650, H, L. Clark, Monmouth, I,
KTW—1600, H. E. Clark, Monmouth, JiL
KYQ—5100, M. H. Hzll, Boston, Mass.

WBAU-—1200, H. 8. Olding, New Glasgow, N. 8,
WCAZ=—1450, H. S. Olding, New Glaspow, N, 8,
WDAX—1500, H. 8. Olding, New Glasgow, N\ 8,
WFAA—2000, H. 8. Olding, New Glasgow, N. 8,
WMAV—1500, H. §. Olding, New Glasgow, N, 8.

Nt X i No.

Rt

The Handiest Tool for Building Your Own Set
From Your Decaler or Send $2.00

$2.00 ($2.25 west of Mississippi)
and We Will Send One Postpaid .
Donney Forge § Gool Workes
- ‘Gilghiman & Jleadow Sts.
FALl L ernfown La.

$7.50 List Prico—Highest quality instrument using
best grade of materials, Made to bring In long
- distance. Can bo used as_a loud spealer unit.
Diotzen- fones receiva clcar, loud signals.

A. B. C. of RADIO—a 62-page book
F written in clear, simple English, by &

nationally known Radio expert. Xx-
plains  the underlying principles of wircless
telephony, with diagrams, drawings and glossary.
A, B. C. of Radio FREE.
Send check or money order for $3.95 TODAY for
this wonderful Dictzen super-fone, Satistaction
gusranteed or money refunded.

Standard parts only in original pack-
ing. Sold on a “money-back” basis.

DURaTEK Permanent Crystal Detector....$ 2.00
WD.-11 AQADLET ..ecveccscasassossnsnnes o560
2.inch Bakelite DialSeasenee X1 25
3-inch Bakelite Dials. e PR 35
$1.00 Bakelite Sockeb cocecsssessresssacese S50
500 W. D. 12 Audio Frequency transformer 3.75
2.00 0wl Radlo Frequency transformer,,.. 50

1
i
o

6.59 Coto Coil Radio Fregquency transformer 3
- 3.00 Bleeper Raiio Frequency transformer..
6.00 Acms Audlo and Radio transformer..
8.00 Dayton Varlometer ..eesesscseevecace 5.
8.00 Dayton VarlocOupPIEr esveevecessvssce
5.50 Murdock variable condenser, 23-plate
6.50 Murdock variablo condenser, - 43-plato
132.00 Rudiola R. C. Belicccosnccnnsucners
5.00 Multl-RadioSCOP0 secsvssvesoncsscece
Littlo Gem set...eeese heveatisssune
60.00 Turney singlo tube Sclicsceissssecsss 18
Moncy Order or Personal Check Accepted

N 3 Ck
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RADIO STORES .

R H. G. Mathews Speaks on
'So Called “‘Standard’ Parts

COLUMBUS, OHIO.—"Don't buy any
‘standard® Radio parts on the market, un-
less you know something about them,”
was the message of R. H. G. Matthews,
central division manager of the American
Radio Relay League and representative of
the Chicago Radio Laboratory, in an ad-
dress delivered at the Second Annual Ama-
teur Radio Convention held in Columbus
racently. ¢

Explaining in detail tests made of
“standard” Radio equipment, he asserted
much of the higher priced receiving equip-
ment, while of excellent mechanical con-
struction, is very low in electrical. efli-
clency. - This condition is the result of
many electrical manufacturers entering
the Radio field without first obtaining a
thorough knowledge of underlying funda-
mentals, and net in any intent to defraud,
Matthews indicated.

Ritter Loop Aerial *1

A knock-down aerial. All
parts perfect and made
to fit progerly. Results
guaranteed. Can be as-
sembled in 10 minutes,
Loop azerials of this kind
never sold for less than
$5. We manufacture and
sell right from our fac-
tory.

Ritter Grand *2-50

Crystal Set

The best set for begin-
ners or others desiring
a real good set for little
money. Tunes up to
600 meters; can recerve
up to 50 miles radius
under normal copdi-
tions. Has received
100> ratings from tech-
nical depts. of many
publications. Call and- ¢
sec the crystal set and
loop aerial _working.
Mail orders filled,

RITTER RADIO C

230 Canal Street
New York City

DEALERS WRITE FOR DETAILS

REINARTZ |

ALL PARTS NECESSARY |
DEALERS:. ATI‘RACI‘IVE DISCOUNTS

HUDSON-ROSS

A23 W.Madison §t,Chicago;

Good Bye Aer-ials;!'_

So Long Static

{Pat. Pending)
Replaces aerials, loops, electric
light plugs, etc. Eliminates
lightning dangers. Reduces
STATIC interference and dis-
tortion. Brings clearer signals
and truer tone. Works on all
standard vacuum tube sets:

Postpaid, Anywhere,
for $5.00

Satisfaction Guaranteed, or
Money Refunded.

Short Cut Radio Corp. | -
243 West 54th St. - ‘New York ;‘
" “Dept. R. D.” St

Makes Vour Sct Portable.
Size only 634 by 214.

Dealers write for our proposition

|

\

S 2

or crooked pole),

Seat for 1
Seatfor 1145 inchMast........

Nameiivsernconscesssnes

Dept. F. 11, 191 Fulton St5; N.Y.C.

TS NE 0900809000000 0NIsERREtIIITLEACRTSEGITCUSORESERETS

MAST SEAT MFG. COMPANY, 119 Fifth St. S, E., Minneapolis, Minnesota
Gentlemen: Enclosed is $oveese... Send me Mast Seats to cover remittance.

T hae .
Clt}-.-u-o-.onncnun-co.oco--cc..o;..'q--. ----- tassssgsansenenestisensnnans Hesesasusestihbbantb AL RN ALY

Check, Money Order or Bank Draft

THE BULL DOG MAST SEAT

It you ore detracting from the appearance of your home by using an unsightly mast (a 2x4
install in its place the only Acrial Mast Seat on the market today.
and substantial base for your Mast, eliminating sagging and swaying, affording permanency
and security., Greater yange and more satisfactory results from your receiving set.

. ORNAMENTAL
STRONGLY CONSTRUCTED
QUICKLY AND EASILY INSTALLED
_ GRIPS YOUR MAST LIKE A VICE
Adjustable to any pitch of roof, either peaked or metal ridge roll type, .

S1Ch MBSt + v e e vvneesennscsneeennss.$52.00each loo

A solid

L]

...'...............$2.503a_ch"".

If your dealer cannot supply you, clip coupon and mail with your remittance to

MAST SEAT MANUFACTURING CO.
119-D 5th Street S. E.,, MINNEAPOLIS, MINNESOTA
Jobbers and Distributors Write for Discount

eeibEEIeIBEELIAITIPALT SO RCOEOIRTRONRIEGRTOIIERINREOIRINO

seesencsensesy teretetEraNATI s SRR sEARGESERESRORITRS

A QQrCSS e vesaresavsntnsrassssssassssansestorasossssssnstrsseseonsenaasbonsoactsbsasbssssstnsrresvoans
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dutted by

Radio hut.

The photograph below shows the crossed
loop antenna system of 1
mitting station for direction finding:-at
McCook ficld. This station is making
rapid strides in Airplanc-Radio and
valuahle experiments are being cone
e officers in charge. At
the right is shown the interior of the
Note the necatness and
convenience of arrangement of the
switchboard and instruments.

the trans-
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(Continued from page 5)

It is obvious that Radio furnishes the
only successful means of communication
between the ground and airplanes in filght
and by the same token, as aviation devel-
ops, both as a military arm and as a com-
mercial agency for transportation, inter-
communication between airplanes and
ground will become one of the most im-
portant functions of Radio.

The value of Radio communication has
been to aireraft in the past and its poten-
tial value in the future is realized but by
few people. In all aviation activities in
war and most of the flying in peace, air-
craft have some definite mission to per-
form with reference to certain individuals
or organizations on the ground. In war,
all airplanes are eguipped with Radio ap-

U.'S. AIR SERVICE

communication between pilanes in the air
and ground and planes, but utilizing Radio
frequency impulses it is being made use
of in problems of aerial navigation, and
already direction finding apparatus for air-
craft has passed its first stages of develop-

ment.
Pilots to Get Direction

The directional properties for both
transmission and reception of coils and
loops is well known and it is apparent
that any direction finding system will be
based on a proper utilization of these prop-
erties. In their application, two possible
systems can be used. One is directional
transmission on the ground and non-
directional reception by means of a trail-
ing wire antena in the air, and the second
is by means of non-directional transmis- -

- ETHER STATIONS T0
~ USE NO PAY SONGS

.. ... BROADCASTERS UNITE IN
0 NATIONAL ASSOCIATION

’ H01d> Meeting at Chicago—Composer’s

Society Gets Little Satisfaction
—DMay 14 Next Meeting

CHICAGO.—At the recent meeting held
nt the Drake Hotel, in which twenty of the
largor broadcasting stations ivere repre-
sented, a ndtional organization was formu-
lated to be known as the Natlonal Associa-
tion of Broadcasters. 'The aims and pur-
poses of this organization are: To encour-
age and aid the development of muslcal and
literary genius, to support every movement
to advance the art of Radio broadcasting
and to encourage the enactment of laws and
- Jegislation designed to meet this purpose,
“and to protect its members from unjust and
aunfair demands by anyone.

In order to put the newly formed or-
ganization on a firm footing a subscrip-

tion of over ten thousand dollars was
raised at one meeting., This amount is a
nest egg toward a fund that is expected
to reach the efifty thousand mark. All
members have been czlled on to under-
write thelr stations with the amount con-
gidered to be the just share of preliminary
expenses of organizing the Assoclation.
and starting the service of {ssuing music
. and song compositions to the members
free of charge. It is also proposed by the
broadcasters to establish dues on a sliding
scale, \ .

To Have Censorship Board

It is the plan of this assoclation to
establish a board of censorship in New
York to which all musical compositions to
be broadcast will he submitted. If the
compositions pass this board, they will
in turn be given to the individual sta-
tions to be put on the programs for the
benefit of thelr listeners. In this manner
it is anticipated to keep the standard of
such numbers high and offer each mem-
ber the service of unrestricted numbers
free from an excessive tax or license.

Another development that is looked to
by the asseciation is the question of paid
talent. At the present it has been a
rarity to have pald performers on any
“broadeast program, but if any time in the
future the tables should turn the mem-
bers intend to be organized so as to meet
reascnable claims,

Publishers Do NWot Fare Well
Representatives of the American Society
of Authors, Composers and Music Pub-
lishers met with small success when they
appeared before the meeting to re-state
their demands of royalties on copyrighted
compositions. These men were allowed to

present their case and then were dismissed’

with the statement they *were not needed
further.” At this time the meeting went
into closed session at which only direct
representatives “from broadeasting sta-
tlons. were admitted. .

At this session resolutions were passed
as follows:

“The moembers of the assoclation are
determined to arrange the operation of
thelr broadecasting so that the officers of
a corporation, perhaps located many miles
distant from their station, may rest easily
in the knowledge that no music will or
may bo broadcast from their station which
could involve them in any legal contro-

versy.
Problem: of Self Support
*The members believe that the one un-
solvable problem confronting broadcasters

has been the guestipn of making- broad- :

casting financially self-supporting. No
plan has heretofore been developed which
seemed feasible. The committee having
charge of this phase of the Association's
activities, believes and hereby goes ~“on
record as believing that this Assoclation
possesses within itself the power to col-
lect wvery substantial sums of money,
which sums should ultimately equal or at
least nearly equal the cost of major broad-
casting., DMake no mistake about what here
is being said. Put in other words, the
committee believes that a membership in
this Association will eventually be a great
financial asset.”

It was also developed that the Ameri-
can Society of Authors, Composers. and
Music Publishers controlied a compara-
tively small amount of the music pub-
lished in America. The Producing Man-
agers Asgociation has already taken theo
stand that the society cannot control the
songs of -thelr productions and any license
they would issue could not carry with it
the right to broadcast the songs incor-
porated in their shows., This serves to cut
down. the entire list of compositions con-
trolled by the soclety to_about thirty per
cent of the total. Of this balance, it was
stated, the ones sung in the Broadway pro-
ductions would be considered far superior,
so0 the remaining few more popular songs
are very small in number.

Does Broafleast Popnlarize Sonps?
The question of popularizing the song
was raised and met with the statement con-
cerning a certain song that has been dis-
carded from public sales for the past six
months. This song was recently used by
two powerful stations on several nights
and the following week the investigated
sales reached forty-five hundred copies.
This was after the song had been long
considered dead.
In an interview concerning the recent
meeting one prominent broadcaster said:
"We have heen told by the represent-
atives of the American Society of Com-
posers, Authors and Publishers that if we
wish to test the legality of their claims
they will be pleased to accommodate us.”
Rather than wage an expensive court
battle our statlon hag decided to refrain
from broadcasting any of the selections
the copyright of which is controlled by the
society. Throfigh the newly formed as-
socliation we will be able to obtain selee-
tions that are the equal of any the society
may control and will broadecast them: in-
stead.” '
To Vote on Oficers

The Association- of Broadcasters has
called their next meeting for May 14, 1923
to be held at the Drake Hotel, Chicago.
At this meeting the officers who were
placed In nomination will be acted upon.
The officers appointed at the recent meet-
ing, whose names will be placed beTore
the assembly for vote, are:

‘other planes in the air.

paratus, either telegraph or telephone, for
intercommunication with the. ground and
In peace time
military and in commercial flying, Radio
performs two functions: one, in intercom-
munication befiveen plane and ground, and
the other in' intercommunication between
ground stations and control points. Or-
ganized_schedules for flying cross-country
are still in the first phases of their in-
fancy, yet in the short length of time that
has elapsed since  the signing of the
armistice, much progress has been made.
The establishment and operation of an
aerial mail route by the Post Office De-
partment from New York to San Frane
c¢isco, and the success that has been at-
tained in its operation, is well known.
In this operation, Radio stations have
been established at all landing flelds and
control stops and are used in the despatch
of planes flying along the route, and in
the dissemination of meteorological data
on conditions along the route.

Army Hag “Model Alrway”

In addition to this route the Army now
has in operation and has had for several
months a so-called “Model Airway” along
which planes fly on definite schedules,
This airway extends north from Wash-
ington to Mitchel Field, Long Island; south
to. Langley TFjeld, Virginia, and west
through Cumberland, Maryland; Mounds-
ville, West Virginia; Dayton, Ohio, to De-
troit and Chanute TField at Rantoul, Illi-
nois. .Airplanes are sent out from all of
these stations at regular intervals, and
one or more planes are flying along each
leg of the airway each day. The inter-
communication between ground and planes
at this time is Iimited, but intercommuni-
cation between landing fields and control
stations along the route is compiletely es-
tablished and planes are despatched and
meteorological data sent out from these
stations by means of Radio with a prompt-
ness and regularity such as is found in a
well organized rallroad system.

Certain of the planes are now equipped
with Radio apparatus for intercommuni-
cation with ground stations and it is
planned@ in the near future to so equip
all planes.

The ultimate value that Radio can
render aviation is tremendously great.
Not only will it serve its purpose in inter-

President, J. E. Jenkins, Station WDAP,
Drake Hotel, Chicago. Vice Pres., Powell
Crosley, Crosley Mfg. Co., Cincinnati, O.
Vice Pres,, Bodin Washington, Cutting
Washington, New York. Vice Pres.,, R. N.
Johnston, Station WS8Y, Birmingham, Ala.
Secretary, E. . MacDonald, Chicago Radio
Laboratory. Treasurer, Irank Eiliott,
Station WaQC, Davenport, Ia.

sion from an antena on the ground and
directional reception by means of coils on

the planes. Both of these systems are
based on the same principle, wherein pllots
will receive the impulses in the air and
determine thelr location or thelr direction
of flight therefrom. I'or example, in non-
directional transmission, a system of
beacons at principal cities throughout the
country can be established which will send
out signals with their own peculiar tone
qualities and svave lengths., These signals
are received by either stationary or mov-
able loops on the airplanes and, by meang
of maximum and minimum points, the
direction from which they are transmitted
can be established. Having received sig-
nals from two or more stations, the air-
plane then determines its own location by
plotting their directions. This system can
be made general and can be utilized by
a number of airplanes in flight. It re-
quires the presence of personnel in the
plane other ‘than the pilot however, and
for military purposes is limited in its
application. In the system of directional
transmission two loops are erected at an
angle to each other varring from 90 to
180 degrees and are used as the trans-
mitting antenna for the ground station.

Throw Over Switches Usei

Mechanical throw-over switches are pro-
vided at the station svhich permit the
transmission from first one loop and then
the other. Loop antennae transmit most
effectively in the direction of their own
plane and least efliciently in a direction
perpendicular to their plane. Consequent-
1y, in a system of alternate transmission
from- two loops the line which bisects the
angle between them is the line upon which
the intensity of signal sent from both
planes is equal, In the employment of
this system the bisecting line is pointed
in the direction of the proposed flight and
the plane flies along this line, endeavor-
ing always to keep itself in such a posl-
tion that this equal signal intensity 1g
maintained. 'With the Xknowledge that
this condition will obtain if he flies ac-
curately, when one or the other of the
signals becomes appreciably stronger than
the other, the pilot knows that he has
deviated from his line of flight and makes
such corrections as will bring him back
thereon. This system works equally well
in flying either away from or toward the
transmitter and furnishes a desirable
means of direction finding for planes fly-
ing along a definite route.

Another system, and one which is used
by commercial planes fiying across the
English channel between Xngland ang.
France, is one in which by means of direc-
tional reception on the ground at a num-
ber of stations, of signals sent from a
plane in flight, the position of the plane
is determined and its location furnished
it by Radio telegraph.
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CFCA (Eastern, 400), 8:00.9:00 P. M.; Concert. Selec-
“tion from ‘‘Tumblo Inn,’” Star_Orchestra; “‘Roses.
Arthur Davies, tenior; **Pizzlcato Polka,” Suite, “From
the South,*” Star Orchestrz; ““The Swan,"” II Saundm};
cellist; 'Until,” Arthur Davies; *'In \Vlnterthle.
Qrchestra; “The Evening Star,” H, Saunders; *‘My
Dreams,*” Arthur Davices; ‘‘Dolores,” Orchestra.
KHJ (Pacific, 400), 12:30.1:15 P. M., Concert; 6:45-7:30
. M., Children’s Hour, Concert and bedtime story by
“Uncle- John;” 8:00-10:00 P. M., Concert, Alpha
Epsiion Chapter of Phl Mu Alpha, musical fraternity.
KSD (Contral, 400), 7:00 P. M., Children's program,
Thelma: Roller, reader; Edward Meisenback, violinist:
Fanny Kusselman, soprano; Lorraine Thessler, pianist;
Harrlet Thesen, reader; Milton Adler, pldnist; Calvin
A, \Woodward, Manuel Tralning School Orchestra:
Muslcal . program, 8:00 P. M., Olga Buermann, Swiss
Alpine Singer; Martin Kiefer, zither; Fred Klefer,
violin:' Address, “Turkey and tho Turks, Lt J. L

-Connoly.
KYW (Central, Daylight Saving, 447), 8:00.8:58 P, M.,
Musieal - program, Birdle Gordon, soprano, ‘Sallle
- Horkes, accompanist; Arthur W, Blake, tenor, Martha
Fuber, accompanist: Henry Walter Graham, humorist,
.. WBAP (Central, 400), 7:15.-8:00 P. M., Comcerf, Rex
“RTO0 et UM aupin's Original Texas Hotel Orchestra; 9:30-10:30
[T P. M., Concert, Harmony Club of Fort Worth, Tex,
L WDAP (Central, Daylight Saving, 390), 10:00 P, M.,
“Ausical program, String Quartet, courtesy .of Louls
S Brosseau; Jane M. Spear, planist; Clarence A.
R - - Pleree, baritono; Jack Chapman's Orchestra.

2 WDAR (Eastern, 400), 12:02-1:00 P. M., Organ recital,
Co Stanley Theatre; Arcadia Cafe Concert Orchestra;
3:00-3320 P. M., Song recital and short talks; 4:15-
4:45 P, M., Betsy Logan on “‘Affairs of tho Heart:'”
Musical program; 5:45.6:00 P. M., Dream Daddy with
tttle tots; 7:30-7:50 P. M., Dream Daddy with boys

- and girls.
WEAA . (Contral, 400), 12:30-1:00 P. M., Address,
DeWitt McMurray, cditor of The Semi-Weekly Farm

. News; 8:30-9:30 P, M., Readings, Mrs. J. Y. Fincher

’ and pupils; 11:00-12:00 P. M., Musical program, under
- . ausplces of W. A, Green Company.

T WFl (Eastern, 400), 1:15-2:00 P.” M., Concert, Meyer

L Davis Bellevue-Stratford Orchestra; 3:30-4:15 P, M.,

.. Ausical recital; 6:30-7:00 P. M., Children’s Own Balf

Hour.

W61 (Eastern, 360), 3:00 P._M., Amrad Women's Club;
5 . M., “Twilght Tales,” Uncle David; 6:15
P. M., “Iron Trade Review;” 8:30 P. M., Musical

. ' program,
WGR  (Eastern, Daylight Savinp, 860), 2:00 P. M.,
Afusic: 4:00 P, M., Ampico recital,
WGY (Eastern, 380), 7:35 P. M., Address, ‘Marking
Mountaln Trails,”” Arthur H. Hopkins, New York
State Conservation Commission; 7:45 P. M., Muslcal
Program, ‘‘Psyche,” American Trio: “The Old Re-
frain,” Edward A. Rice. vlolinist; “Bolere,’”” Amerlean
Trio; “The Swan,”” Emest Burleigh, cellist: Address,
“Union College Days of John Howard Payne,’” Dr.
Charles Alexander Richmond; ““Home, Sweet Home,”
Union College Glee Club: Address, “‘John Howard
Payne and Home, Sweet Home,”” Willls T. Hanson, Jr,;

“Rigoletto,” WGY Instrumental “‘Quartet.,’” “Spanish

Dance,” Earl Rice, planist; A Little Bit of Har-
T mony,” Glee Club; “Canto Amorose,”” Edward A, Rico

and leo Kliwen, violinlst and vlolist; ‘DMarch,”

e Quartet,

X WHAS (Central, 360), 4:00-5:00 P. M,, Organ recital,
: H, C. Conrad, organist at Alamo Theater; Musical
program, Margarct Monree, planist; Ruby Freeman,
soprane; Ruth Sharp, accompanist; **Just Among Home
- Folks,” Courler-Journal; 7:30-9 00 P. M., _Concert,
T - i}eftad Mrip; Reading, “An Interesting Historlcal

BN pisode.””
T WIP (Eastern, 400), 2:00-3:00 P. M., Muslcal program;
" 6:00.6:30 P. M., Dinner dance program; 7:00.7:30

P. M., Uncle Wip's Bedtime Stories; 7:30 P. M.,
Recital; (0:10 P. M.-1:00_A. M., Dance music,
Charlle - Korr’s -Orchestra in X/ Afglon . Cafe.

WIAX (Eastern, 360), 7:30 P. M., Concert, Cleveland
News Orchéstra, :
WLW (Eastern, 360), 10:00 P. M., Muslcal program,
i Stiles Malo Chorus, First Baptlst Church, Middletown,
R Ohio, R. E. Morrison, director, Mrs. B. E. Morrison,
E pianist; “‘Over _the Hill' at Break of Day,”” DMale
Chorus; ‘Thé- Flsherman,” TR, E. Morrison, tenor,
Tl Leonard Boyd, baritone: ‘‘Praize Ye tho Father,”
. “The Son of God Geoes Forth to \ar,” ‘‘There, Little
-Girl, Don’t Cry,” “The Boys of the Old Brigade,”
“Malo Quartet; **De Coppah Moon,”” Chorus: *‘On the
Toad to Mandalay,”” My, Morrison; “*Carry Me Back
to Old Virginia,’”” Double Quartet: Piano solo, Mrs.
Morrison; “'Teil Me, Little Maiden,” Chorus; Vielin
solo, Geotge Cope; Negro Spirituzl, Chorus: ‘‘Gn the
Sea,”” *‘Pale In ths Amber West,” Quartet: ‘“When
Shall We Meet Agaln?’ Mr, Boyd and Chorns; Tenor
salo, Welis  Shartle; ‘‘Stars and Stripes Forever,”

Chorus.

WMAQ (Central, Daylight Saving, 400), 4:35 P.
Program arranged by Bush Conservatory of Musie;
7:00 P. M., Instrumental selections, Chicago Civio

i String Quartet: Readings, Edmund Vance Cocke: Talk,

- - under ausplces of Nat'l Farm & Garden Ass’'n; 9:15

ol - P. M., Musical program, Mrs. Elizabeth Jenks, soprano;

oL Sylvia Marburger. planist,

WMC (Central, 400), 8:00 P, M., Musical program, ar-

- ranged by Mrs, Nell Murphy; 11:00 P, M., Midnight

olice.
WwWOGC (Central, 406), 3:30 P. M., Educational talk, A, G,
Hinrichs; 5:45 P. M., Chimes, .
(Eastern, 400), 11:00 A. M., Organ recital, Mary
E. Vogt, organist; 4:45-5:00 P. M., Organ recital and

trumpets,
‘WWJ (Eastern, 400), 8:30 P. M., The Town Crier;

Concert, Tho News Orchestra; Mrs, Fred EKopp, mezzo-
soprano; Dean McComb, tenor; Dorls McIntyre, planist,

Wednesday, May 9

M.,

{

" CFGA (Eastern, ‘400). 8:00-9:00 P. M., Concert, “Ballet
Egyptian,’”’ Btar Orchestra; “‘Sut Ci Dio,”’ from *La
SLE . Gioconda,” XNorma Hermiston, soprano; Vielin solo,

There are only fifty eligible sta
twenty-two of these will be foun

HERE is the fifth appearance of this new serv
Such parts

features are listed below.:

Digest Radiophone Station
for which advance programs are

fce for Digest Readers.
tions for the listening,
d in the “Advance Programs,”
of station programs as are regular
Wweek in and week out, are, as they have_been from the start, found in the
Directory.s Much other data on
given, will be found there.

WF1 (Eastern, 400), 1:15-2:00

WG1 (Eastern, 360), 5:00 ?
but already Uncle David; 6:15 P, M., “Gen

Only Leather Ass'n; 8:30 P

WGR (Eastern Daylight
Music; 3:00 P,
the stations reeltal.

.| WGY (Eastern, 380), 7:45 P. M.,
“*Chansonette,’”” Darclay
“Dawn,” “Spring Singing

KH! (Pacific, 400), 12:30-1:15

KYW (Central, Daylight Saving, 447).

render,
WBAP _ (Central, 400), 7:15-8:00 P. M., Concert, Denton
e 9:30-10:30 P.

WDAR (Eastern, 400), 12:02.1

ris.
WFAA (Gentral, ‘200). 12:30-1:00 P. M., Address, *The
WF1 (Eastern, 400), 1:15-2:00 P,

WGI (Eastern, 360), 6:45 P. M.,

WGR (Eastern Daylight Saving, 360),
,”* F. B, Thompson.

W{I[AS (Central, 360), 4:00.5:00 P. M., Organ recital,

WHK ~ (Eastern,

WIP (Eastorn, 400), 2:00-3:00 P. M., Short talks and

WLW (Eastern, 360), 8:00 P. M

WMAQ
WOC (Central,
Kirk; 6:30 P,

WOO0 (Eastern, 400), 11:00 A, M., Organ recital, Mary

trumpets, =
WWI (Eastern, 400), 8:30 P, M., The Town Crler; Con-

Mannte Roth; ‘Tarenghl,’” Star Orchestra: “‘Yesterday
and Today,” Norma Hermiston; Selection Irom
“Iatinka,” Orchestra; *‘From the Land of the Sky‘;
Plue Waters,” Harry Adaskin, violinist; “The Star,
Notma Hermiston: “Song of Indis,’’ Orchestra.

P. M., Program by Boyle
Holghts Junlor High School; 6:45-7:30 P. M., Concert
and bedtime story by *'Uncle John;” 8:00-10:00 P. M.,
Program by Chamber of Commerce of Owensmouth.
8:00-8:38 P. M.,
Musical program, Ellyn Swanson Eugel, contralto,
Sylvia Jackson Holsberg, accompanist; Frank D, Greif,
tenor, Martha Grief, accompanist; Wilfred C, Mar-
ceau, Te

Epworth ague; M., Concert, Fort
Worth Iirh School Orchestra.

100 P, M., Organ recital,
Stanley Theatre, Arcadin Cafe Concert Orchestra: 3:00-
3:30 P, M,, Tenor and piano solos; 4:15-4:45 P. M.,
Short talks and song recital: 5:45-6:00 P. M.. Dream
Daddy with little tots; 7:30-7:50 P. M., Dream Daddy
with boys and

Republic of Texas,’” Judge Eugeno B. Muse,
M., Dinner Music,
Meyer Davis Bellevue-Stratford Concert Orchestra;
3:30-4:15 P. M., Recital; 6:30.7:00 P. M., Surprise
feature for children, and short story; 7:30 P. M., Doy
Scout Radlo Corp., 8:00-9:55 P. M,, Musieal concert
and addresses; 10:30-12:00 P. M., Dance music, Meyer
Davis Bellevuc-Stratford Dance Orchestra.

Program, ““Camp Fire
Girls,” FEunlce L. Randall: Concert, Amrad Danjo-
Aandolln Club; Health talk, Henry Copley Greeno of-
American Red Cross: Talk on Farm, Garden snd Lawn,
by Breck’s; Amrad Banjo-Mandolin Gluh.3 0 P
Music; 4:00 P. M., Ampico recital; 8:00 P. M., Dance
program, Rudolf Pinkel Orchestra; Talk, “‘Givo Your

. C. Conrad, organist;
Theater Orchestra; 7:30-8:00 P. M., Concert, under
ausplces of Alfco Monroe, soprane, Jeflorsonville,
Ind.; Reading, "'An Interesting Historical Episode.”
360), 8:00 P. M., Concert, WHK

Concert, Mary Anderson

Orchestra.

musical program; 6:00-6:30 P, M., Dinner dance music;
7:00-7:30 P. M., Uncle Wip's bedtime storles,

.» Concert, Syrlan Tem-
ple Shrine Band, Noble Henry Fillmore, conductor,
Noble Frank Simon, cornct soloist; ‘‘Noble Men,”
*Morning, Neon and Night,”” Band; *“Willow Echoes,”
Noble Frank Simon; “Ballet Egyptienne,’” ‘‘The Man
Among Men,”” *""Dusty Trombone,’”” **The Only Tune
the Band Could. Play Was Old Lang Ssne,” Band;
Vocal selectlons by~ Syrian entertainers, Nobles Eddie
Ball, Howard Hafford and Billle Waterworth: “How
NOT to Play tho Clarinet,” Noble Jake Bohrer. "A
Elt .ornl-:veéythlng," Noble Clarence Betzoer: “"Good-
ye,’* DBand,

(Contral, Daylight Saving, 400), 4:35 P. M,,
Program arranged by Cosmopolitan School of DMusic
and Dramatic Art; 7:00 P. M., Storles, Georgene Faulk-
ner; 9:15 P. M,, Musical program, Burdeite Cleve-
land, pianist; Allene Wcbster, goprano,

400), 3:30 P. M., Educational talk, D. K,
. M., Bandman’s visit; 7:00 P. M., Pl
organ recital, Edwin SBwindell, organist, assisted by
Mrs., O, D. Doran, soprano, Jessle Howell, Pader;
10:00 P. M., Musleal program, Second Congregational
Church Cholr, Moline, Il

E. Vogt, organist; 4:45-5:0D P: M., Organ recital and

cert,

gert News Orchestra: Emma O, Hupe, soprano;

e
Willlam Hester, contralto.

-

Thursday, May 10

- |u.S. Navy Tubes, $5.25

E THREE IN ONE .
L Detector, Amplifier and Transmitter
Cost Government $11.50—Gold Tips

List Prico Our Price
" $ 6.50—UV-201-A Tubes ........ eeresssd 575
5,00-~1JV-200 TUDS ,ecvuvsss 4.65
6.60—1V-199 Tube (Dry Cell)...
6.50~WD-11 Tube (Dry Cell)...
6.50—WR-21 Tube (Dry Cell)... vee
15—~3” Dials—Hard Rubber......co0vaees
25—DBinding Posts—Hard Rubbersiceseses
« J10—Metal BInding-Post ..eecesscoroscses
' 35—Bwitch_Polnts and Stops, dozeNeesses o
i Fa Switch Poesensosonnsssssnss

da,
J5—8ingle Circult Jack®..sseeecesscscsce o2

1.00—Double Circult JackS...e.cosssavesen 39

.75—Freshman Varizblo Grid LeaK.veeeseo 49

5.00—43 Plate_Varieblo Condenser.cesssere 170

6.00—S. & 8, Variomoter (Afahogany}. » 190

5.00—S, & 8. Varfocoupler....cececnes 1.90

1.00—.000 Micadon Condensers .,.ses .60

12.00—~Nathaniel Baldwin, Type C... 8.95

6.00—Baldwin Single Units, Type C., 4.25

15.00—Western Electrlc Phoned..cvevsse 9,25

5.00—Frost Phones (2000 ohm).iesecoansse 8.85

. 6.00—Frost Phones (3000 ONM).ieecancsases 447

- 8.00—DBrandes Superior ....eicvccestensscs 568

B 5.00—Murdock NO. 55.cceevcessscscascsons 2u7
S : 5.50—3Murdock Speelal No. 57..00vesveesess 885
RRR 12.00—Dlctograph Headset ....ceveveeecess 06O
5.00—Multiphones (4 pr. phones In one)... 2.08

S ; Complete parts, including Mahogany Cabinet,

o . for 1500 mile Regenerative One Tube Set.

S Value $35.00. Special $12.85.

o Everything gusranteed as firsts.  We may the

T “postage.  Money order or check accented.
RADIO SUPPLY STORES

254 West Stiegel Street Man}:eim, Pa.

CFCA (Eastern, 400),
“‘The

£ hestra,
Kl;gso(l:’nelﬂe, 400), 12:30-1:15 P. M., Concert; 6:45-

KYW (Central,

WBAP (Central, 400), 7:15.8:00 P. M., Concert, Choral

WDAP (Central,

8:00-9:00 P. M., Concert. Selec-
tlon from Firefly,”” Star Orchestra;: *‘Salut
D’Amour,’”” Harry Adaskin, violinist; *‘Sceneg FPoe-
tinues,” Orchestra; “I Know a Lovely Garden,” Thelma
Batemsan, sopranco; *‘Serenade Espagnole,”” Orchestra;
“0 Prio Me Vera,”” Thelma DBateman; Violin solo,
Harry Adaskin: Waltzes from ‘Flora Bella,”” Orchestra;
“‘Soring,”” Thelma Bateman:; Soldlers” Chorus from
“Faust,’”” Orchestra; 10:00-11:00 P, M., Dance pro-
am, Star Orcl

. M,, Children’s Hour, Concert and bedtimo
story by ““Uncle John;’’ 8:00-10:00 P, M., Concert,
Santa Montica Municipal Band.

Daylight Saving, 447), 8:00.8:58 P, M.,
Musical program, Lyon & Healy Concert & Artist
Department: 9:25 P. M., “Twenty Minutes of Good
Reading,”” Rev. C. J. Pernin, S, J. Head of Dept. of
English, Loyola University.

Club of Stephenville, Tex,: 9:30-10:30 P, M,, Concert,
under direction of Will Foster, organist of the Flrst
Methodist Church.
Daylight Saving, 390), 10:00 P. M.,

DONT PASS THIS-BUY]

Batteries

SAVEYOU
50%

WRITIEN 2YR GUAR

S AWRITTEN 2 YEAL

World '
t{!ﬁ::e: - GUARANTEE

‘Because you deal direct with a manu-
factirer who is responsible for the
performance and quality of.the Battery.

6 Volts—30 Amps.,.

$12.50

6 Volts—60 Amps, |6 Valts—100 Amps.,

$10.00 $14.50
6 Volts $16.00 120 Amps,

Full Rating Guaranteed -

OUR ORDER_ TODAY. WE SHIP
C. 0. D., SUBJECT TO INSPEG-

WILL ALLOW 5% FOR CASH
RDER. ALL ORDERS SHIPPED:
DAY AS RECEIVED., .

WORLD BATTERY COMPANY,

6 Volts—40 Amps.,

$8.50

<

60

Muslcal program, Florenco Drow, contralto; Lucllle

Mugil}, soprano;

Dorothy Fischer, soprano; Phillp Welntraub, viclinist;
Berths Taub, accompanist: Jack Chapman’s Orchestra.
WDAR {(Eastern, 400), $2:02-1:00 P. M., Organ recital,

Stanley Theatro,
3:00-3:30

gram;
tots; 7:30.7:40

Cafo
Glyn
WFAA
. from the Melba
%rogram, Whelter

atwijk, planist; 11:00-12:00 P
auspices of Bush & Gerts Plane Co.

Replace your old Coils with a

B-T REINARTZ|
VERNIER TUNER|;

Il Another Bremer.Tully “hit” which guaran-
tees greater RANGE, SELECTIVITY and

P. M., musical program; 4:15-4:45 P. M.,
Botsy Logan on “Affairs of tho Heart;” Mlusical pro-
5:45-6:00 P,
! P. M., Dream Daddy with boys and
girls; 10330 P, M.-1:00 A
Dance Orchestra, songs by Nettio Conrad, Harry
and Thomag YW, Huston.

(Central, 400), 12:30-1:00 P.

CONTROL than any coil ever made.
work—no taps,
needed. Suitable for all NE\W BROADCAST-
ING WAVE LENGTHS.

Designed for adaptation to practically all
modern hook-ups.

DO NOT START YOUR SET UNTIL
YOU GET INFORMATION

Special Condensers and Transformers for
NEU’DRODXNE CIRCUITS ready May 10.

BREMER-TULLY MFG. CO.|

“Originators of the Vernier Idca”

besq

dress, “Thoe U
-Westervelt,
Arscnal;

Bertha 'Tapper, sccompanist; Mrs.

““Viennese  Popular
Bali,

planist; ‘“The Brid

at Thy  Sweet Yolce,”
Dream Daddy with little ‘Erin’s

. M., Dance musie, Arcadia

M., Musical talent
Theatre; 8:30-9:30 P. M., Musical
J, Fried, violinlst, Viola Beck van
. M., Program under

y Saves
switches or switch points

35% of.

40% off.

P. M.

Shoe and Leather Industry,’” New
M., Musical program.
Saving, 360).

M., Music; 4:00 P.

nished by Watervliet, N, ¥., Ch
Jerxnﬁln Club

T,
soprapo: ‘‘Nocturne in E Flat Major,”
ve,” Mary Danaher, planist; ‘‘Cam
‘AlacGregor's Gathering,’” Joseph A. Calhoun, tenor;
Ad * Army Gun Plant,’”” Col, W, L° .

Songs,”
Wienlawski,’”” Elva Vincent, violly'ls'
ge,

My

Programs

U. 8. Amy, Commandant. Watersl
‘‘Souvenir - of

'Nolg,”” James Ca

' ) Winslow,”, ..~

Arcadia Cafe Concert Orchestra; Afasonic Quartet: “Traumerel Romanza,'” "My nﬁa?

corne!

“*Mrs

Robert Haydern,
Flag,’* Thomas H, Fischer, reader;

(Continued on page 9)
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Products

—Plain Rheostats
—Micrometer Rheostats
—25 Ohm Rheostats
—Potentiometers

Any amount (assorted) up to $roo list

Any amount (assorted) $100 or over

TUBES

We have for immediate distributiorxr

2014, W. D. 12, 199

Dinner Dance - -
Muste; Meyer Davis Bellevie-Stratford Concert™ Or-
chestra; 3:30-4:00 P, M., Song recital; 6:30.7:00 P. M.,
- Children’s Own Hall Hour with Cousin Sue,
“Twillght Tales,””
eral Conditions in the
England

2:00 P.
M.,

\
Musical program fur-
amber of Commerce, ;
Orchestra; D
Gabrielle Grober, B
“*Valse Ara- T
Yo by ‘Athol,”

Shoe and

M,
Ampleo

£14
“Tally

ll 532 South Canal St
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WEDNES 3 DATCH

159 N. STATE ST., CHICAGOIIL.|

shine upon you!”

~ Grebe Receiver.

N
Write for CE‘
“Musings of Dr. Mu” oEfé'f "\

“Get rid of small wisdom,
and great wisdom will

—Chuang Tzu

When small wisdom
. prompts you to accept a
receiver of doubtful value,
show your great wisdom
by acquiring the infinite.
satisfaction that comes
through possession. of a-

Licensed under
Armstrong U. S.

Pat. No, 1113149

‘A. H. GREBE & CO., Inc.

Richmond Hill, N. Y.
Western Branch—451 East 3rd St., Los Angeles, Cal.

|

E. Roosevelt Rd., Dept. L, Chicago, Il
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 WIRE DIRECTED AIR

' TESTS MADE ON PACIFIC
T COAST BETWEEN CITIES

. 500-Watt ‘Transmitters Work over
7% Power Lines for 200 Miles—
Use High Waves

_SAN FRANCISCO.—The “directed Radio
system of dispatching,” a new method of
broadeasting, has recently been put into
. . operation near this city by engineers of
'L_j‘”tl!\e'Paclﬁc Gas and Electric Company.

Viessages  were suecessfully  trans-

ited @ distance of 200 miles, between

the Vaca Dixon substation, near Vacaville,

-~ Calif., and the Pitt river power house.

 Specially constructed 500-watt transmit-
térs and standard receivers were used.

. In- explaining the experiments, Roy

Wilkins, Radio englneer, stated that the

T Telectromagnetic waves were transmitted to

" the high voltage power lines at the point

‘of sending and picked off at the receiving

end.

. High Wave Tengths Used
- These waves followed the course of the
steel tower .lines in a straight line due
north 120 miles from Vaca-Dixon to Cot-
tonwood, then on a right angle turn going
80 miles into the Pitt region. IMr, Wil-
kins sald tests were made using wave
lengths of from 10,300 to 23,000 meters.
Under this system of directed Radio, the
energy or sound wave is not broadcast,
" but travels in the vicinity of the high
- - power transmission lines and will not in-
terfere with other sending or receiving

= . stations.
The system will be used for transmit-
~ting messages between power houses in
the mountains and large centers of dis-
"tribution. This system will be especially
valuable in maintaining -a continuity of
. - gervice during heavy storms when tele-
‘phone lines and other systems of com-
“‘munication are unayailable.

“* FAN WORKS COPP SET

o SANS AID OF PHONES

: - - %“Loud Speaking Transformers with
. Five-Foot Cord”—Next!

¢ CLEVELAND, O0.—Why worry about a
P2 1ittle thing like telephone receivers? Just
“ . listem to J. T. Curtis, 7221 Dellenbaugh
Ul avenue, - “Just recently, after using my
7. Copp set, detector and two stages of am-
plifieation, I removed the phones, put them
“o1 . away, and detached the batteries without
77 turning ‘down the rheostats. I had been
2 listening in on most all of the United
- States. .

. “The next ovening I hooked on the bat-
A teries preparatory to the nightly seance
il but did not hook on the phones. I stepped
out of the room for 2 moment and when
T returned I was surprised to hear music.

"PA AND MA RADIOTRON AND A GROWING FAMILY

Left to right are: UVa188,
- and UV-207 (20 kilowatt).

is 141 inches in height

G0 uv ), DV-206
watt -204 (250 watt), -
% { An idea of size may be

that the UV-204 or 250-watt tube, which is in the center of

Fi the smal to the 1 'gest Radio vacuum tube on the market.
rom the pmallest %% U UVo201-A, UV-202 (5 watt), UV-263 .

{1 kilowatt), UV-208 (5 kilowatt)
gained from the fact
_ the.picture, -
Photo by General Electric Co.

transformers. Sounds fishy,
But it sure is true.”
see advertisements

with headband and five foot cord.”

Mathematical Broadcast

the first of its kind.

Tools. of Algebra.” Mr, Strader

teacher of mathematices

in industrial plants.

listeners-in,

I found that it was coming from the set,
but couldn't tell from just what part.
when I turned off the amplifier rheostats
the music ceased, so I think that in some
way the music came from one of the
doesn’t it?

From the foregoing we may expect to
reading like this:
“Loud speaking transformers complete

First Given by Station WOR
NEWARK, N, J.—During thé next few’
weeks Radio Station WOR will conduct
an educational experiment very possibly

This station has secured the services of
Mr. William W. Strader to give several
talks under the general topic of “Somt

is a

of considerable
experience, not only in the scheol room,
but also as a lecturer before classes held
These talks will be
from fifteen to twenty minutes long. They
will no doubt interest many groups of

7

7
S
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for the construction of

"BLUE PRINTS

a Reinartz Receiving Unit

7 and two step amplifier.

INSTRUCTIONS

FOR ASSEMBLY

Description of apparatys and accessories and
details of tuning. :

WINDING A REINARTZ COIL

i it

Cabinet Dimensions
Panel Layouts
List of Parts

B ey
i

g

RS YRR
iR Bl i

ky
(SRS

Send only money orders—no
checks or stamps. Coins at
your own risk,

Book Department

RADIO DIGEST

123 W. Madison -Street
CHICAGO, ILL.

5]

IRVAY
AT

50"

5

A lightning arrester is not needed with

an indoor aerial,

Beware of the “bootleggers”
imitations of patented articles.

who sell

. ~ PATENT APPLIED FOR=
¢ x4

An attractive piece of furniture de-

signed and so constructed to accom-
modate the Radio set and its entire

equipment, With it you make a neat
installation of Radio in the home.
Its many advantages and moderate
cost make it almost indispensable.

For sale by first class _Radio and
Furniture Dealers or write

Robbins Woodworking Co.

Dept. C.
LIBERTYVILLE, ILLINOIS

PREMIER

“MICROMETER"” VARIOCOUPLERS

Satisfy
The Most Critical

$5.00 COMPLETE WITH DIAL.
A HIGHLY SELECTIVE VARIQCOUPLER haring

180-degres orlentation and 20 Antenna taps .twhich
faclilitate very sharp tuning. Wound with No, 21
eingle silk or black enameled pure copper twire.
Eighty tums on stator—{flfty-five on rotor. All
metal parts range from 150 to 750 meters. All
motal parts brass--contacts positive—stays ‘‘Put’’
at eny angle. Adaptzble for either single circult
or loose coupled tuned plate hook-ups. Bakellte
button on each tap wire permitting easy and
safo soldering.

Qur Coemplete Paris Bulletin on reguest,

DISTRIBUTORS—We make a most completo line of
Radio parts. Some territory open for live, rospon-
sible concerns,

PREMIER ELECTRIC COMPANY
Manufacturers Est. 1905,
3810 Ravenswood Avenue, CHICAGO, ILL.

Kellogg Radio Equipment

For Better Results

‘.,

The Kellogg Variometer

The stator and rotor are of Kel-
logg Bakelite, with properly pro-
portioned windings of well insulated
copper wire. .

Two terminals are provided for
the rotor and three of the stator,
permitting the variometer to be used
in all known variometer circuits.

Kellogg variometers have no slid-
ing contacts; nothing to wear or
short. A spring takes up all play
and allows the rotor to turn with
a smooth even motion.

No. 501....00000000....Each $8.00

KELLOGG SWITCHBOARD
& SUPPLY COMPANY
CHICAGO

ARTHUR PUDLIN’S

Variable High Resistance
- Leak

Usefi and endorsed by all leading
Radio Engineers of the country.

[ P .

Price '75c=with .0025 condenser, $1

Just Completed

our

Artmica Condenser
All Capacities, 25 Cents

ey

1f you cannot buy our products at your loeal
dealer, send orders and remittance direct to
s, .Send 2c stamp for blue print of Rosen-
blum’s wonder circuit. Hear 3000 miles on 1
tube, We absolutely guarantee this with the
Arthur Pudlin high resistance.

[ —

ARTHUR PUDLIN -

Engineering Co.
1540 Broadway

New York, N. Y. SUTERE R o
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. OKKG. Tommo, Ont., Can. .

- entertatnmem
K

RADIO DIGEST

AQ6, Canton, O. 425 only. 500 ml. Hdatrs, 135th
Fiold Artillery 0. N, G, ed, Fri, musle. Sun,
church gervicés. Eastern.

'AS6, San Antonlo, Tex. 200 mi.
Houston. Mon, Thurs, irregular, .
500 mi, 6th Inf,

AV7, St Puul. Minn., 400 only.
Minn, Nat'l Guard, St. Paul Armory. Dally ex
Sun, 2- 2-30 pm, muslc. announeements. Tues, 8:30-
10 pm, ‘Thurs, 8:30-9:15 pm, Contral,
BEIL,. Tacoma, Wash, 400 only. 100 ml. Camp Lewls,
V. S. Army, Third Signal Co. ally ex Sat, Sun,
6-7 pm, musle, announcements, lectums. Paclfic.
CFAC, Calgary, Ala. Can, 430 only. le000 mi
Western Hadio Ltd., (Calgary Dally Hersld).
Daily ex Sun, 12 30-1 pm, 3-4. Daily, 7:45-8:45 pm.
Mountain,
GFOA, Toronto, Ont., Can, 400 only. 500 mi. Toronto
ally ex Sun, 12 m, veather; 2:30-8:30_pm,
ws. musle; 5:30-6, news; 8-9, concert. Sun, 5:46«
7:20,” 7:45-8:45 pm, concerf. Eastern,
CFCB, Vancouter, B, C., Can. 440 only. 1,500 ml,
Vancouver Daily Provinco. Dally, '8:30-9:30 pm, re-

ports, news, m usio. Pacmc.
CFCE, Healifax, N. 8., Can. 440 only. 150 mi. Mar.
musie, entertaine

canl Co. Mon, tWed, Sunm night,
1,000 mi. Mar-

OFGF. “AMontreal, P. Q.. Can. 440 only.
1 Co, - ai Sun 1-1:30 pm. Mon, Wed, Fri,

U. 8. Ammy, Ft. Sam

7 30 9 pm.
CFCH, Iroauols I‘nus Ont.,, Can, 400 only, 200 ml
Abitibl Power & I’aper Co., Ltd. Daily, 8 pm,

weathcr and stock reports,

CFGK, Edmonton, Alta.,, Can. 410 only. Radlo Sup-
ply Co. Dally ex Sun, 8-8:30 pm, Muslc. Sun,
3:30-4:30 pm, Concert. =~ Mountain,

CFCN, Calgary, Alta., Can. 275, 440 only, 1500 mi
W. W. Grant Radio Ltd. Wed, Sat. 10:30-11:30 pm,
dance mus!c. Wed, - Sat, Sun, after 11:30 pm using

SAC. Mountaln,
OFGX, Landon. Ont,, Can. The London Adrertiser,
Can. Intermational Radio

GFPG.II'oﬂéO Frances, Ont.,
cﬁ'c '.[e;gronto. Ont., Can. The Bell Telephone Co.

Experlmenml station.

e N
ch. SVam:omex'. B. C., Can. Victor Wentworth
OHBG Calgary. Alta,, Can. 410 only, 1,000 mi._ W,
W, Grant Radio Ltd. (Moming Albertan.) Dally

§f Sat s 145-9:45 pm, news, stock quotations, music.
ounl
CHCA, Vancouver. B. €., Csn. -Radlo Corp, of Van-

. courcr, Litd,
cHGB, Toronto, Can. Marconi Co. No regular pro-
Radlo Corp. of Win-

cHCF Winnipeg, AMan., Can,
nineg. Ttd,

CHCS, London, Ont., Can. Iondon Radlo Shoppe.

CHCX, Montreal, Que.,, Can. B. L. Sliver,

CHVC, Torgi)to, Canada, Afetropolitan Motors Co. Id-
CAIS:

GHYG. Montreal Que., Can, Northern Elec. Co.

CHXC, Ofttawa, Ont., Can. 450 only. 50 mi. J, RB.
Booth. Jr. Mon, Wed, 8:30-11 pm, musle, entertain-

ent. Eastern

cmc. Montreal. Que., Can. 420 only. 75 mi. Dupuis-
Freres,  Wed, 9-10 pm, music. TFEastern.

€icA, Edmonton, Alta.. Can, 450 only. 1000 ml.
Edmonten Journal, Ltd. Deafly ex Sun, 12:30 pm,
wenther, markets, 7:30-8 pm, Children’s haif hour,
8:30-9:30 pm, concert, reports. Mountain,

CICB, MNelsan, B. €, Can. 400 only. 100 mi, James
Gordon Bennett. Dally. §-9 pm, music, news, re-

ports,  Pacific.

CICD, Toronto, Canada. 410 enly. 200 mi. T. Eaton
Co. No regular_program,

CJCE, Vancouver, B. C,, Can. 420 enly. 150 ml,
coﬁxvcr Sun, ally ex Sun, 8-10, musie, news,
cifie,

chH. Toronto, Ont.,

arjo.
c,lcl, ‘St. John,-N. B.,
Lean, Holt & Co Litd.

Van-
Pa-

Vnited Farmers of On-

"Can. 400 only. 75 mil. Mc-
Dally, 8«8 pm, music, news,
weather, Enstem.

chN Tororllyto. Ont., Can. Simons, Agnew & Co. Li-
cms. t{1?;11{:11:. N. 8., Can. Eastern Telephono & Tolo-
gicY Calgary, Alta.. Can. Edmund Taylor.

Can,

GC, London, O Can, 430 only. 800 mi. Londen
Freo Press. Daly ox> Sun, 12:30-1:30 pm, mnews,
weather, Dally ox Tues, 7-7:45 pm, musle. Tues,
7:30-8:30 pm, speclal program. Eastern.

CINC, Winnipeg, Man., Can. 400 only, 2,000 mi
Tribune Newspaper Co. Daily ex Bun. 1-2 pm,
Tues, 8-10 pm, Thurs, 7-8 pm. §-10 pm.
Alternate Sun, 8:30-10 pm. Centra

CJSS Torento, Ont., Can. Evening Telegram, Licensed

cKAD. Aontreal, Que., Can,
Presse., Daily ex Sun, 2 pm, wenthers 4:30-4:35
reports; 4:15-5:15, dance music. Tues, Thurs. Snr.,
7-7:30 pm, bedtime stories; 7:30-8:30, concert; 8:30-
9:30, music; 10:30-11:30, dance musle. Sun, 4-4:45
pm, 5-6, music. Eastern.

€KCB, Winntpeg, Man,, Can, T. Eaton Co., Ltd,

CKCE, Toronto, Ont., Can. Can, Ind, Telcphone Co.

CKCK. “Regina, Sask., Can. 20 only. 1,500 mi.
Leader Pub. Co. Dally rtex Sun,l 10- 1{? :30 ‘% news,
music; 1:15-2 pm, reports, music, on, , Frl,
Sat, 7:30-8:15, I)musle. Tues, 7:30-9, concert. Sun,

sacred concert. Alountain,

cch St. Jahn B.., Can. 400 only. 75 mi. Jomes

Elec. Radlo éa.. itd. Dally 4-5 pm, concert, o=

S e Ont., Westinghouso Co., Ltds

CKCZ, Toronto,
Lirsused only. Tedio Equipment & Sup-
Q‘gc immmqnf;l celaed onlY, 410 onis, 100
l‘rclf‘m??gl 9.30u xinct’n. ggx?;l:g:t. ‘Sun, church Bervices.

cl( C, London, Ont. Can, 410 only. B0 mi, Radio
S%pp‘ly Co. *sved, Fri, 7:30-5:30 pm, musie,

entertainment. Eas:ern
CKY, Winnipeg, Man., Can, 450 only. 500 ml. Mani-
toba Tel, Co Dally ex- Sun, 12:30-1:30 pm, news,
Tues, Thurs, Fri,

1 H 1:45-2:00 pm,
150 o 9-9:45 pm, concert.

s 30-19 pm, “concert.

Centia
KZC, \\ fonipeg, Man,, Salten Radio Eng. Co.
?JDS.G Dcnver.pcﬁlo. 412 only, 1,600 mi, Fitzsimmons
Wed, ¥Fri, 8-8 pm, muslc,

E[en tI%aspltu,l. AMon,

ountain,

DM4, San Antonlo, Tex. 1,500 ml TU. S. Army, Kelly

Ficld, No regular schedule.

PN4, Denver, Colo, 340 only, 200 mi. Colorado Na-
tienal Guard, Dally ex_ Sun, 8:15 pm, veather,
nnws.h cogfert.t Thurs, §:15-0:30 pm. special concert,
Fneec ountain

KD“K A, E. DPitisburgh, Pa. 2,000 mi. Westinghouse
Elec, Mg, Dafly ex Sun, 10-10:15 am; 12:30-
1 pm, music, 6-9:565 pm, news, features, markats
concer!.' 9:55-10, time, Sun, 10:45 am, church serv-
fco; 2 1:pm Bivlo story; 3 pm, concert; 4:45 vesper

service.
sSan I~rmmlsco, Callf. 483, 510 alse. 6500 ml.
Meyberg Co. DPally, 1-2 pm, 8:30-9, 4:30-5:30,
7.7:15, musle, reports, concert, Pacifie.
Knnw New York, N. Y. 8.5, America, Homo port

13 New York.
KDPM, Clereland, 0. Westinghouse Elee. & Mg, Co.
KDPT, San Diego, Calif. 500 mi. Southern Elec.
Co. Daily ex Sun, 7-7:30 pm, news, weather, con=
certs, Jecture, 'Tucs, Sat, 8-10 pm. Pacifie,
KDYL, Salt Lake City, Utah. 485 nlso, 1,800 mi Salt
Lako Telegram, Dally ex Sun, 7-8 pm, news, musle,
Mountain,
YM, San Dlego, Callf. Savoy Theater,
KDYQ, Portland, Ore. 25 mi. Oregon Instftute of
‘Technology, 'Tues, 9-10 pm, educational Iectures.

Pacifle,

KDYS, Great Falls, Mont. 485 also, 1,000 mi Great
Falls Tribune AMon, Wed, Sat, 8- 10 pm, concert.
%un. 4 pm, chu gervices.  Mountain,

KDYW, Phucnix. Ariz. 100 mi. Smith Hughes & Co.

7-7:30_pm, _Mountain.

KDYX, Honolul u, T. H., Hawall., 500 mi
Stey-Bulletin~ Coy~1td.

430 only. 1,000 mi. La

Can.

market.s.
Sun,

Can,

Honoluly

Datly ex Sun, 12:15-1:15

one Broadcastin

Corrected Every Week—Part I

pm, reports; 6:30-T:30 pm, entertalnment, musle,
ll}“‘sdl Sun. 31 am-12:15 pm, church services. 120th
orl
KDZA, Tucson, Ariz. Axizona Dally Sta
KDZB. Bakersfleld, Calif, 500 mi. ank Slefert.
Dally ex Sun, 8- 9 pm, reports, musle, Sun, sacred
rogram, irrezular. Pacific,
I(DZE Seattic, Wash, 500 mi The Rhodes Co. Dally

ex Sun, 1& 30-11 am, 3:30-4:30 pm, news, music. Mon,
Fri, 7-S pm, concert., Wed. 8-9 pm, concert. FPacific,
I(I(J:Z‘Ii'; Lois Angeles, Calif, Automobilo Club of Southern
0

KDZ San Francisco, Cal!t. Cyrus Pierce & Co.
KDZI. Wenatechee, Wash, 0 mi. Elec. Supply Co.
Daily ex Sun, 4:30-6 -30 pm, musie.  Mon, Wed,
8-9 pm, musie. Sun, 11 am-12:30 pm, church

i,
scn'ices. Pacifie,
KDZK, Reno, Nev. 50 mi, Nevada Machine & Elec.
I(;o. ﬂ(chada. State Jourpal) Wed, Fri, 7-8 pm.
anu. Denver, Colo.  Pylo & Nichols.
KDZR, Bellingham ash, 0 mi, The Bellingham
Pub. Co. Mor, Wed, Fri, 7-8 130 pm, music, news,
reports: 7:30-7:45, code pmctlce. Tues,

7-8 Pacifie.

KDZT, Seatﬂe. Wash, Seattle Radlo Assn.

KDZZ, Evcrett. Wash, 50 mi. Kinney Bros, & Sep.
pell, Dally ex Sun, 2:30-3:30 pm, 4.30 5:30, 8-15-
9:16, - Pacific.

KFAD. Phoenix, Ariz. 200 mi, McArthur Brothers.

Daily ox _Sun, 7 30-8 30 pm, news, weather, stock,

reports, Mount:

KFAE. Pullman, Wash 1500 ml State College of
Washington. Mon, Wed, 7:30-9 pm, lectures,
music, readings, Pacific.

KFAF. Denver, Colo. 38,750 mi, Western Radlg Corp,

Daily ex Wed and Sun, 8-9 pm, music, Teports,
news.  AMountain. ,

KKFA), Boulder. Colo. 800 mi. Uniy, of Colo. No
definito schedule, Univ, activities. Mountatm,

KFAN, Moscow. Ida. 200 mi. The Eftetric Shop, Tues,
Thurs, Sat, 7:30-8:30 pm, music, reports. Sun, chn.rch
services. Pnc fle,

(KFAP, Butte, AMont. Standard Pub. Co,

KFAQ, San Jose, Calif. Clty of San Jose.

{gFAR. Hollywood, Callr0 Studio Lighting Service Co.

FAT, Eugene, Ore. 0 mi. Pac. Radio Co, n,
Wed, Sat, 8-3 pm, lectures, music. Sun, 8:30-9:15
church service. Pacifie,

KFAU. Bolso, Ida, 485 alse. 200 mi, Bolse H. S
Daily ex Sun, 3.3:30 pm, markets, news; $:30 pm,
twoather, Tues, Fri, 8-9 pm, concert, Thurs, 7:30-
8:15 pm, music. Mountain,

Sat, Sun, .

KFCY, Lo Mars, In. ‘300 mi. Western Unlon Col-
lege. Irl, 8-9 pm, music, educational. Central.

KFGZ, Omaha, Neb, Omaha Central H, 8.

KEDA, Baker, Ore. 25 mi, Adler's Music Store,
Dnily ex Sun, 5-6 pm, 7-8, music. Sun, 6-8 pm.

KFDB San Francisco, Calif. 400, 485 only
mi. Mercantile Trust Co. Deilly ex Sun,
weather, markets; 11-11:30. news, cuotntionS'
pm. lectures, concerts. Mon, Wed, m,

cert. Sun, 7-7:30 pm, children's. storles. P (.Y
l(FDc, Spokano, Wash. 25 mi, B, B. Craney. Alon,
Wed, -Frl, Sat, 7:30-9 pm. Wed, Sat, 3-3:30 pm.

Pacifie,
KFDD, Doise, Idaho. St. Michael's Cathedral. Sun,
11:15-12:30 vm, 8-9:15 church services. Mountain.
KFDF. Casper. Wryo. 485 also. 600 ml, Wyoming
Radio Corp, aily ex Sun, 12:30 pm, weather, stocks,
ed, ¥Fri, 8- pm, music. Sun, 8- pm, sacred
muslo. 171-11:30, usic. Mountain,
FDH, Tucson, Ariz. 200 mi, Univ. of Ariz. Tues.
'.!’hurs. 7:30-8:30 pm, music, lecture, reports. Moun-

I{FDJ Corvallls, Ore. Oregon Agrl, College, ~
KFDL, Denver, Cole. Enight-Campbell Musie Co.

KFDD. Bozeman, Aont. H, Erverett Cutting.

KFD Des Moines, Jowa. 300 ml. Hawkeye Radio

upply Dailly ex Sun, 3 pm,. reports, musle.

9 pm. music. Thurs, 9:30 pm, music, entertain-

enfral.
Yurk. Neb., Bullack’s, ..
, San Francisco, Callf. John D. McKee,
Lincoln, Neb, Neb. Radie Elec. Co.
Fayetteville, Ark. Gilbreeh &
Shreveport, La, First Baptist Chu
. Brookings, &, D. S. D, State Collexo of Agri
& Mech. Arts
FDZ, Minneano!ls. Minn., Harry O. Iverson.
FEB Taft. Calif, 200 mi. Cll}' of '.l’a!t. Mon.
6:15-T pm, music, news. Pacel
5 ml. 3efer & Frank Co.
un, 12 m, reports; 4- 5 m, music'
9-10 pm, concert, Sat, 1

6:30_ pm, reports.
Pacx c.

am-12 m, children's hour.
KFEJ, Tacoma, Wash., Guy G

KFEP. Denver, Cole. Radio Equlpment. Co.
s ak, Neb, J. Scr
KFER. Fort Dodge, Ia. Auto Eledric Scn'ico Co.
KFEV, ouglas, vo. 485 also. Felix
Thcmpson Ri;d!o Eﬁfg Shop. Wenther rt'porta and
arnings. un!
K%EYtKellogg. ida, Bunkcr Hlll & Sullivan Mining &
onst.
ng. 8t, Youfs, RMo, Amerlcan Soclety of Mech.
gTS. .

Continued—

sent various stations every

hours, and the kind of time used.

schedules and is merely an index.

HE BROADCASTING station directory is the most complete
and authentic list of Radiophone plants,

paper or source provides the data given here.
and a service which Radio Digest has maintained from the start.
Every public service broadcasting station is to be found now, not only
in the location index, but in the schedule list. The latter, however
is divided, one third appearing this week, the second third to. appear

- next week, [and the last parf, together with the state, ciiy, station
index, to appear the week following,

The station schedules, given here, are listed’ nlghabetically by eall
letters. Following the call is given the city .and state, the wave length
(PROVIDING a wave length other than 360 meters is used), the miles
range of the station, the owner of the station, the schedule of operating

The state, city and call list appears with the last third of the station

the stations in his vicinity, will find this index useful.
jssues of Radio Digest will give one the most complete and aceurate
list of broadecasting stations obtainable,

+
¢

Letters are being
No other
The idea is original

day for information.

.

One wishing to find the calls of
Three successive

840 only. 50 ml. ' Abbot-Kinney
Fri, 8:30-9:3¢ pm, muslc

485 nlso. 100 mi. Radlo

FAV Venice, Calif,
K a, Mon. Tues, Wed,

KFAW. Saln‘;a Ana, Calif,

]]\)Ien. Da egggi 5104'30 pm.nner!tv;s, {,evorts. music,
on urs, ke m, conce
KFAY, Medford, Ore. 485palso 500 mi. Virgin Ra.dlo

'ri, 9-10 pm. Speclal programs othcr

200 mi. C. H. T. Weatherill
K'Péuéy Ielx Sun}.\[s E .‘l.54 ng'l mm{tsso Igizws Pacifle.
, Havre, Mon also,
ex Sun, 12:30 pm, agriograms,
e e auy'rucs. ¥ri, 8-9:30 pm, music. Moun-

500 mi. W. K. Azbill,
Thurs, Sup Bible lesson, sermon. FPacific.
KFBD, Hnnrunl Callf. 485 atso. 200 mi, Claronce V.
Weleh. Mon;ruWed;r:-J--l mg.t'{ %0'-:8'3& n;lv‘ggicmulgﬁ.
gTams. es, ‘Thurs, Sat, pm, 3 3
ggi:’pm s!!-m news. music, Sum, 7-8 pm, church
rervices,
BE, San Lui Oblspc callr. 5¢ mi, R, H. Hom.
Kll:\ron'. Wwed, Igﬂ 4-5 pm, Wed, Fri, 7-T:30 pm,

acifie,
KFBG "Pacomn, Wash. Tirst Presbyterian Church.
KFBH, Marshfleld, Ore. Thomas Musleal Co,
KFB), Bnlse, Ida. 70 mi. Jcnklns Tum. Co. (Owyheoo
Hotel,) Daily, 8-9 pm. Mountal
KFBK, Sncramento. Callf, 485 also. 200 mi. Kim-
ball-Upson Co. Daily ex Sun, 3-4 pm, 6-6:45, con-
ccrt. news. ¢, &un. 10-11 am, church service.
8-0 pm, concert. Pacific
Lccsu Bros

" t., wash,
I(Fgls-. '.Il'.‘::gfénd, Colo, Chronicle I\ews & Gas & Elec.
Bishop N. Thom

y Co.
KFBlP Laramie, Wyo.
Ari 500 mi Mclsen Badio Sup-
KFCB, Phoonix, 7z, b lelsen Itadlo Sups

ply Co. Mon, Wed, Fri, 8-9 pm,

. Mountain,
KECBE S:zl:m. of. 100 mi. T. 8. Barton, Tues,
Frank A. Moo

ot E e Ve
F a alla, Was|
I(FGH. Bllli?lgs, Mont. 500 mi. I‘lcctric Servlca Sta-
tign, Inc. Wed, Fri, Sunm, 7:30-9 pm, music,

ain,
!(Eg)ll(‘?tcglomdo Springs, Colo, Colorado Springs Ra-

die Co.
KFGL. Tos Angeles, Callf. 48.; only. 1,500 mi._ Tos
Stock ¥Yards, Daily ex Sun, 10-10:30
Anmfg-fgmnm. 44330, B-8:20, Hvo stock roporis.

cific,
i, Richmond, Calif, 500 ml. Richmond Radlo

Kgggp I%n $-9 pm, music. BSuon, 1-2 pm, musiec.

1l
KEGP, Ogden, Utah. Talgh W, Fisearo.
s 0. otor 1.

&ESS: e, Tex. 300 and 600 also. 300 mf. Fred
AMnhaffey, Jr. Dally ex Sum, Mon, 7:30-8 pm. mar-
ftets, entertalnment, Sunm, 2-3 pm, church sen‘lces

Cenfral,

Servi Mon,
“Pacific,
KFAZ. Beedley. Calif.

Wea.ther. news.
tain,
KFBC, San Diego, Callf.
8-9 pm,

F. A, But--

KFFA, San Diezo, Calif, 200 mi. ‘Dr. R, 0. Shelton,
Dally, 6-7 pm,’ entertiinment. Pacl
KFFE, Pendleton, Ore. 100 mti. Eastom Ore. Radio
Daflly ex &un, 8 30—9'30 pm, music, Psacific,

KFFO Hillshore, ¥. H, Smith,
KFFP, Moberly, Mo Flmt. Baptist Church.
KFFQ, Colorado SDrlnss. Colo.

sheffel Motor Co.
Mon,
n,

115 am, “eathel 4 5 pm,
ed Fﬂ 8-9:30 T, Spe T
AL by c“n program,

KFFR, Sparks, Nev. Jim Kirk,

KFFV, Lamoni, Ya._ Graceland Co
FFY Alexandta, La. 275 only Plncus & Mumhr.

KFFZ Dallzs, Tex. 226 only. Al. G. Barnes Amuse-

KFGB. Pueblo, Colo. Lowenthal Bros,
F Chickasha, Okla, 248 only. Chickasha Radlo

EI Co,

KFGF At Vernon. Wash, 60 mi. Buchanan, Stevens
& Co. Dally ex Sun, 4:30-5:30 pm. Mon, Wed,
Fri, 7-9 pm, muslc Tucg, Thurs, Sat, 7-8 pm, mu-
slc. Sun, 2-3 pm.  Pacific,

Arlington, Ore. Arlington Garage,

KFGL,

KFHA. Gunuaisen, Colo. Colorado Staterh'ormal School.

KFHB, H River, Ors. P. Boardwell. >

KEGH, Stanford Untv,, Calif. 500 mi, 300 and 410 also,
Loland Stanl’ord Junior University, No rogular schedule

KFHH Bay, Wash, Ambrose A, McCue,

KFHJ S:mm Barbara, Callf. Fallon Oompany.

KFHR. Seattle, Wash. Star Elec. & Radlo Co.

KFI, Tos Angeles, Calif. 400 only,  2.000 mi, Earl
C. thony, Ine. ex Bun, 1-1:30 pm, 5-6 pm,

Ant
g-’i'isl) nm,ms-ll pm. Sun, 10:30-11:30 am, 4-5 pm,
I(FIF,' Portland, Ore. Benson Tech, Student Body.
KFV, Yakima, Wash., 250 mi. Foster-Bradbury Radie
Store. Daily ex Sun, 3-8 pm, Mon, Fri, 8-9

Pm Pacifle.

K Z, Spokane, Wash. - 300 mi, Doerr-Mitchell Elec.
Co. Tues, Wed, ¥ri, 7-8:30 pm, musie. Sat, 7-8
pm. Pacific,

KGB, Tacoma, Wash., 200 mL Tacoma Dally Tedger—
Willfam A. Mullins Elec. Co. Dally ex Sun, 7-9 pm,
Sun, 5-7:30 pm, entertalnment, Pacifle,

KGG. Porfland, Ore. 500 mi.  Hallock & Tatson
Radio Setvice. Dally ex Sun, 5-6 pm, musle, enter-
talnment, 7:30-8 pm, reports, Sat, 8-9 pm, answers

i)o Badlo questions,”  Sun, Wed, 9-10 pm, musle.
KGN Portlund. Oro, 100 m.L Northwestern Radi
Mré Co. Irregular sched estern °
KGO, Altadena, Calif, 350 only 8300 mi, Altadena
Radio Lab, No regular schedule,
KGU, Honolulu, Hawail, 485 also. 150 mf, 'I'hs Hono-
Juln Adrertiser. Dally, 7:30.9 pm, Tues, Thurs, Sat.
specinl program. 150th meridlan. (Throe hours later

than Pacifle.)
» Portland, Ore,

400 and 485 also, -
Orcgontan . Pub, Co,  Daily

ox Sun, 11:30 am,

a

1,500,
10-11 am.‘
2-3.

1,500 mi,

weatlier; 3:30-4 pm, woman’s program: 7:30. tweather.

Mon, Wed, 8.9 pm cohcert. Mon, Fri, 11-12
pm. g%octéno‘ﬂs. ¥r, 7-7:30 pm, lecture. Sun, 7-8

Pacific.
KGY, Lacey, Wash, 250 mf,
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St. Martins College.. -

Tucs, , Sun, 8:30-8:30 pm, news, concert, bedtime

story. FPaclfic. P
KNJ. Los Angeles, Callif, 400 onxy. 2,000 mf. - Loz An. L7

goles Times. Datly ex Sun, 12:30-1:15 pm, 6:45-7:30, - -

§-9:30. Sun, 10-11 am, Pacmc.
"KHQ, Seattle, Wash, Louls Wasmer.

KJJ. Sunnyva]e. Callt, 500 mi, Radlo Shop.
Fri, 7:30-8: 15 pm. Pacific,
KJQ. Stocktun, Ca:lif. 100 mL Goutd, The L!

Man, Dally ex Sun, 5-6 pm, concert. MAfon,
9-lonpm. concert. Sun, 10-11 am, church serﬂcm.

Pacl
K.Igo. Scl]l)t.ﬂlc. Wash. 1,500 mi. North\vest nndlo Sen’!co,

ex Sum, 5:80-6:15
7:30-8:30 pm, music.

cancerts. Iecture, bedtime stories. Thurs,

Jull

}’ Angeles, Caur 100 mi, Bible Inst. of Xes
Angeles. Tues, 7-7:30 pm, Thurs, 8-9, szcred
lectures, ete. Sum, 11:30- 12'30 6-6:45 pm,
church services. acifle,

K1.B, I’Tasmenu. Cal, 300 mi. J. J. Dunn Co. Mon and

. Pacifle,
KLN, Del Monte, Callf;  Monterey Elee,
?ot;llly. Plnzai pm, weather, muketu, news; 7-8 pm, cane
KLS, San Franc!sco. Callf. 1,500 mf.
Radlo Supply Co. Dally, 11:30-1 pm.
Sun, 12-1 pm, Pa cifie,

YWarner Bros.
Fri, §-9

KLX. Oaklund Callf, 500 mi Ozkland Tribune
aily ex Sun, 3:3 -4 30 ﬁm, 7- 7 30, news, cnl
mmt. Tues, 8- ri, 8-10 pm, Sun, 10-11'
am, church aerﬂca. “Pacif -
KLZ. Denver, Colo. 200 m!. Reynolds Radlo Co.
aily ex Sun, 7:30-8 pm, news, markets, bedtine
smry Thurs, 8-9 pm, condert, Sun. $:30-10:30 pm,
eoncert, Aountain,
KM, Fresno. Callf.” 300 mi San Joaquin Lt. & Pr.
Corp. 'Tues, ¥ri, 8-9 pm, music. Sun, 5-6 pm, music,

Pacific.
KMO. Iacoma. TWash. 200 ml. Tacoms Times. (Love
Electric Co.) Dally ex Sun, 6-7, 9:15-10, concert,
news, lccture. Pacifie,
Iél‘l‘}. Eﬁxrckah C:gif _;1;. w. TSmlth iy
oswell, New Mex, emporst dlscontlnued
KNN, geles, Calif, 100 mi, DBullock’
Fl raﬂly discontinued,
K T. Aberdeen, Wash,
afly -ex Sun,
mf\‘r’d%c' Angeles, Callf, R
0% geles, Cal adlo_Supply Co. .
KN X. Angeles, Calif. Xlee, Lipghting & SuDDLV Co.
KOB. Stats College, N, M. 485-also. 500 N, M,
Agrl, & Mech, Arts. Daily 11:55-12 m, 9.55-10 pm,
tg;:ze. gexports.mMon. Wed. Fri, 7:30-8:30 pm, con-
KOP. Detroit, Mich. 1500 mi, Detroit Pollee Dept.
Dally ex Sun, 1 pm. .80. reports, police information,

5-6 pm, 7-8, news, concert,

D Fronchon Calf, 300, 400_and s
. San Francigeo, . 0 and €00 -only.
1,500 mi. Hale Bros,, Inc. Ties, Thurs, Sat, ‘8-1{0

pm, conecert, lectures. Sat 3-4:30 pm.

Sun, 11-12:
sm. church services. cific. 20
Unlv. of Calif,

l. Berkel ey, Calif.

Rtiver, Ore, Annle City Radlp Club.
KQV. Piusbursb Pa. 300 mi. Doubleday-Hill Elec.
Co, aily ex Sun, 12-12:30 pm; 4:30-5, music.

\Ion, Wed, Fri, 10-10:55 pm, concen. Fri,
pm, children’s program. Faste
W, San Jose, Callf, 345 und 485 only.
Chnsi)mD. Hecrgéd Pk a.tly ex Sun, 1-1:30 pm,
KQY, -Portland, -Ore. 200 mi, Stubbs Elec. Co,
'rhurs. Fri, 671 pm. Mon, Tues, Sat, §9-10 pm.
Mam-cn Elec. Ca.

FPacifle,

KRE Berkeley, Callf 600 mi,

Mon, 8-10 pm. Wed, 9-10 pm, cert.

KSD, Youis, Mo. 400 "and 485 only, ,aDO mi.
5t Louis Post Dispateh, Duﬂy ex Sun, §:40 am, 9:40,
310:40, 11:40, 12:40 pm, 1:40, 2:40, 4, 8. Thurs and
Sun,” silent nights, Mon, Fri, 11:30 pm, con-

certs,  Central, .
L, San Franclsco, Callf, §0 mi, The Emporium,
No

1:30. 5'15
500 mi

Temporarily discontinued.
§8, Long Beach, Callf. Prest & Dean '.Bad!o Co.
regular schedule,
tWash, 500 mi,
Psamilﬁ 11-12:30 pm, 38-4:30, 7-9:30,
C
KUO, San TFrancisco, Calif, 485, 525 also. 1,500
mi San Franclsco Examiner. Dally ex Sun, 9-10
am, concert, chat to housewives; 11 12, ropans 2:30-
3:30 ]n';n,mlec!urse, news; 5u115 -6:4 pm, ‘c‘gncen' 9
2 m, 6 pm, tweather rc T, ed :30
pm. health bulletihs. Sun, S-10  am, 2-4 pm, 5-6,
concert, aclfic,

news.
KUS, Los Angeles, Cam 300 mil., City Dyo Wks, &
Laundry Dally e% Sun, 7-7:30 am. -setting up
excrclses. 12-12: 30 pm, concert, time, Mon, Thurs;
Fri, 2-2:3¢ pm, features, Tues, Fri, 4-4:30 pm,
a-

code Dractice. Wed, Fri, 6-6:45 pm, concert.
KUY El Monte Calif. 500 mi, Co f 3
Wed, 4-4:30 pm, Sat, 3-4 pm, Pa T Bedlo Co
KWG. Stockton, Cal. 1,500 ml Portable Wireless Tele-
phone Co. Daily _ex Sun, 4-6 pm, news, concert, mars
gglt;sée!?.'ue; a?d ¥rf, §-3 pm, conecert, Sun, 2-3 pm,
KW Los Angeles, Calif. 485 also, 256 mi, Examiner.

a.lly ex Sun, 1:30-1:40 pm, 5:30-6, 6-6:15, 8§:20.9,
reports, entertainment, Sun, $:30-9 pm, church serve

KB Pﬁd‘f’ﬂw Calf. 100 ml.  Modesto H
esto, m odesto ald Pub.
Co' uy ex Sun. Mon. 6:30-7 pm. el:;uon. 7-9

n 1-2 pm. Pacific,
Ke Bakersﬂeld cnu. Bakersfield Callfornian,
KYd, Honolulu,” Hawall, = Electric Shop. No definits

KYW, Chicage, I, 400 and 48% only,

‘Westinghouse. Elec. & Mfg. ex Sun, 9:30
am, 10, 10:30, , markets : 11:05, weather: 11:30,
news; 11:35, tabla talk; 12, 12:30, 1 1:20, 2:15, 2:30,
marketa; 3, 3:30, 4, mews: 4: 15, ‘markets: 4730, 5.
news. 6:30,” markets; 6:50 bedume story: 8, consert,
s un, 11 am, 3:30 pm, 7, church services.
Central, Daylight Saving.
l(ZM. Oakland, Calif, 200 mi, Western Radio Ine

stitute (I!otel QOekland),
news, ac)

KZN, Salt Lako City, Utah, 485 also.
Deseret, News. Dally ex Sun, 8-9:30 pm, mustc, news,
bedtime stories ete.  Afountain,

sz W’eng:tchee, 1vash., 485 also. 200 ml.

tory &

Daily ex Sun, 6:45-T pm,

Motor Co. Dally ex Sun, 3:30-4
weathcr. AMon, Wed, ist to 15th each montb
8:45-9:30 pm; 15th o last each month, 8-8:45 pm,
weather, Sun, 1st to 16th each- month, 7:30-9 pm:
Sth to last each month, 11 am-12:30 pm, church

gorvices.  Eastern

710 only. 2,000 mi. TU.
Dpily ex Sun, 9:45-10 40 am,
'45 2:20, markets, wenthcr

% 2:45-3, (Tucs. only)
ept. Interior; 8:25-4:40, 5:05-5 90, markets, weath-
or; 10:05-10 ..0. weather. Mon, 6:45-8:20 pm, Dept.

programs, 7:05-8:20 pm, Dept, programs. Wed,
7:25-7:40 pm. DepL programs; 8:05-9:40, Marine
Band. Thurs, 6:45-8:40 pm, Dept. programs, Fri,
8:05-8:40 pm, band concert. XEastel

DA, Ottawa, Ont., Can. Dept. of Marine & Fisherles,

PWX, Havana, Cuba. 460 only, 1,500 Interna-
tional Tel. & Telg, Corp. Wed, Sat, 9 11:30 pm,

TN,

McCock Fileld, U, 8. Army.

. New Orleans, Lm., Valdemnr Jensen,

WAAC, New Orleans, Le, Tulane U

WAAD, Cincinngati, O, 200 mi. Ohlo Mcchnnlcs Inst.
No regular schedule. ntral,

IL 485 also.

Tues, :

pm,
Tues, Fri, Sat, 8.30-9'30 gm.~

600 mi. -Grays Harbor Radlo

Wed,
Wed,

Firat l’resbrteriam S
church

- 2,000 i,

1,000 - mi,.

Wenat.chee
pm,

Nary |
jo: 5. 12:40

.

musie, . - -

:15_pm, concert. Sun, 3-4 pm and 8-9, . - o
Shop, *

Hve -~ -

WAAF, Ch.lcngo. 300 mi, Chlcaga
Daily Drovers Journal. Dafly ex Sat and Sun, 8:40
am, 10:30, 10:45, 12:30 pm, 12:45, 9, 4:30,
stock and weather reports, Sat, same ex no Drogram .. .°
ot 8 and 4:30 pm. _Central. Lo
WAAH, 5t, Paul, Minp, 500 ml Commonwealm S

Elee. Co. Tues, 8:30-10 pm, entertainment. Sun,

10'30 am, 3:30 pm, ‘church service. .Cent

(NOTE—The_gecond part of the station schemﬂa llst
will appear next week, R
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"ADVANCE PROGRAMS
(Continued from page 6)

“Ho,” “Wondering,” “John Fogarty, baritons: “Bally
- ¥o.” Frank L. Purccll, Thomas 8. Morria; *‘Capriec,
I .*“The “Top,"" “Seguldilla Castlllan Dance,’” Lucia P.
. Wnlkcr. pianist; “A Son of the Desort Am l_:' panlcl
.~.A;" Gllmore, barltone; ‘‘School for Scandal, Com-~
- ‘Drencz-vous,” Mary Roso Rogers, reader: “wid de
-~ Moon, Moon, Moon,” “T Have a Dream,”” Helen
=% Ford, contralto; ‘Pastorale,”” *Gavotte,” I:mest A
.. -Meneely, planist; “Our Ametica,” Orchestr c "
- WHAS  (Central, $60), 7:30-9:00 P, M.. oncert,
~." Optimists’ Ciub of Loulsvillo; Address, T, A, Luman;
Mule Pfciﬂ'cr. Soprano solo, Florence
lano golo, F. L. Spelden; Soprane solo, Ellza-
—be!h Sheiton. Optimist Quartet; Vielin duet, DI,
Nicholas Bosler, Jr,, Sibby Lottman; Soprano solo,
‘Mra. Georgo Schuclo; Reading, Mrs. Albert Idison;
Sunday School Lesson., Rov. Paul R, Zwilling; Talk,
“The Four Slded Boy,”” Frank Gregg.
WIP (Eastern, 400), 1:00-1:15 P. M., Short talks: 2:00-
P. M., Artist Tecital; 6:00-6:30 P. M. Dinner
dt:;nfo music; 7:00-7:30 P. M., Uncle Wip's bedtime
- . storles,

WIAX  (Eastern, 360), 8:00 P. M., Concert Bzﬂdwin-
“\Vallace College Gles Ciubs, Berea, O, “Marching to
t One Buonaparty,” Men's Glee Club; Plnno solo,
erner: '‘Tho Persian Screnade,” *‘Twelve by
Clock + Girls" Gleo Club; Soprano golo, Fay Slato'
Violln solo, Leo Schwing; Yig31vin,"” "“Eche,” Mix
chorusi Popular solcctions, Rao Mueller, Fred Wll-
-1lams;  *0ld Man No Malo queartet: Basg solo,
Kin Iey Scars; “By Babylon’s Wavo,’” Mixed chorus;
Alto solo. Erelm George; Xylophono duet, Itae Mueller,
F{ed Willlems; ‘‘Bedouin’ Love Song,” Men's Gleo

I’lnno solo,

Law Trio, Tho Opera Quartet; *“‘Caratina,’”’ Trio: Cello
golos, *The Swan,’” _‘'Tarantella;” Quartet from
**Rigolotta,"* "Copper Moon.” Quartet; “The Great
:Awakening,”” Herbert & Schatz, baritone; Dust from
... "Blessom Time,’" Helens Kessing, soprano, Richard
-.. Pavey, tenor: Soptano solo. Holeno Kessing; *Liches-
= traume,* Trioy ‘“When Will the Bun Shino for Me!'_‘

p ;{i‘uﬂe Rover,” Quartet; ““Hungarian Dances, 5 and 6,

-WMAO. (Gentral, Daylight Smrlng. 400), 7:00 P. M.,
- adings, Edmund_ Vance ko; Talk, “"Auto Tralls,
Rockwell Stephens, automobile edltor of Daﬂ.v News;
_Talk, "“The History of the American Flag® J. M.
" Wagner, Fileld Scout Executlve, Stock Yards, Chicago;
’ 9 l5 P. M., Muslcal program, Ruth Radkey, planist,

Rigler,
) WMG (central. 400). 8 100 P, M., Concert, Hotel Chisea
¢~ Philharmonic Orchestra,
WDG {Central, 400), 3.30 £. M., Educational talk, Karl
= - @, Stephan; 545 P. M., Chimes coneert; 6:30 P, M.,
~ Sandman’s visit: 7:00 P. M., Musical program, Mrs.
- A. L. Farley, W. Wn!boume. Mrs. John Blckcy. Mrs.
John. Malloy 8:00 P. M., Educational lecture, ‘‘3oose-
‘heart,”: General Dictaxor Warde, L. 0. 0, DL
© W00 (Eastern, 400). 11:00 A. M., Organ reclial, Mary
. ¥. Vogt, organist; 4:45-5:00 P. M., Organ recital and
trumpets: 7:50-9:00 P. M., Short talk and \WOO Or-
ehestra, Robert B. Golden, diroctor and_violin soloist;
= 9:00.9:53 P. M., Orgzm mcml Mary I, Vogt, organist.
WWJ1 (Eastern, 400), 8:30 P. M., Tho Town Crier:
- Concert, ¢ Nows Orchestra; Lillen G. Grant, colora-
. turn-soprnno. Georgo F. Abbot, tenor; Earl Upton,
- planisti 11:00 P, M., News Orchestra; Tari Upton,

. planist.
. F rid&y‘," May 11

CFCA (Eastern, 400). 8:00.9:00 P. M., Concert, Selec-
tion from *‘The Merry Widow.’* Star Orchestra; *“Dan-
nio Boy,” Agnes Adle, soprano; *'Valse Tiuetto,”
Orchestrn' “0 Dry Those Tears,”” W, Woods, cornet-
~ist} "Ska.tera Wnlt.z ** Orchestra; “'Sing Mo Love's

Tullaby,” Agnes Adic; “For You Alone,’” W, Woods;
#**Samoe . Old, Dear 0id Place,"” Agnes Ad!o. Serenade,
“eThrough Battle to Vlctory ** QOrches:
I(Hi (Paolific, 400), 30-1:15 P, M.. "Concert: 6:45+
0 P. M., Chl ldrens Hout, - Concert and  bedtimo
_gtory by ““Uncle John;’ 8:00-10 P. M., Conoert,
- I’resbyterlnn Cholr, of Hollenbeck He gh
-IKYW (Central, Dayllght Saving, 447), 8:00- -8:58 P. M.,
Musleal program, Laurette Finnegan, soprano; Helen
 Xineella, reader; Allen Ray Carpentor, tenor, Margaret
. WHsnn, accompa.nlst. Mudrcd B, Studebaker, planist;
S D05-B2 Book review, Llewellyn Jones, 1t
| e E Ediwr of (llﬁ? Chicago Eviiing Post; 10:00 P. M.-
z 't
BAP (Cenfral, 400). 7 m-u.oo Coneort, Junlor,
- Futerpean Club, of Fort Von.h' 9.30 10:30 P. M.,
Concert, School of Musle, Texas Chrlsua.n ‘University,
wDAﬁ (Eastern, 400), 12:02-1:00 P. M., Organ recital,
‘Stanloy Theatre; Dinner muste, Arcadia Cafo Concert

’ Orchest,ra. 3:00-3:30 P, M., Piano and song recltal;

“4: l5-4. 5 P. M., Song angd plano eolos: Betsy Logan
on of the Heart;”’ 5:45-6:00 P. M., Drcam
Daddy Wlth 1ittle tots; 7:30-7:45 P. M.. Dream Daddy

with boys and girls; 7:45 P. M., Short talk: 8:00
P. M.. Short talk by prominent Philzdelphian; 820-
P. M., Musteal program; [0:00 P, M.el: . M.,
Dnnco muslc, Arcadia Cafe Dance Orchestra, songs

WFAA (cuntral * 400), 12:30-1:00 P. M., Address, *The

unday -School Lesson,”” Dr. Robert Stuart Xyer,
Southern Methodist University; 8:30-9:3¢ P. M., Re-
e cita.] Leland Johnson, planist; J. J. Simmons, racon-

WFI (Eastern. 4003, 1:15-2:00 P. M., Dipner Dance
Music, Meyer Davis Bellevue-Stratford Dance Or-
chestra: 3:30-4:00 P. ., Short talks and song recltal;
6:30-7:00 P. M., Children’s Own Half Iour of Storics

. - with Cousin Sue,

WG (Eastern, 3G0), 9:30 P, M., Program, ‘‘Sflversmith”
gerics, David M. Cheney; Concert.  Gitana Fablan,
mezzo-soprano; Talnah Fablan, reader and planist.

WGR (Eastern Daylight Savmg. 360) 2:00 P. M.,

. Muslc: 3:00 P, M., Music; 4:00 P. M., Ampico recital;

8:00 P. M., Dance progmm. Rngadoms Orchesua.

WGY (Eastern, 380), P. M., Concert progr

: *Tusilo of Spring,”’ Danlel Mumhy planist; "Untﬂ."

-~ Marlon Swanik, soprano; °*Adsglo,’”” ‘‘Gasotte,’” Eliso

. de Grood, violinist; "Machushla **  Robort - Masscy,

tenor: Talk, *“The New Tubes, UV-201-A and UV-199,”

J. C. Warner:» “Butterflles,” ‘The Star,” “Now

_ Slecps the Chlmsnn Petzl,” Marlon Swanik, soprano;

“*Adaglo,’”” Elsle de Grood, violinlst; ‘Mavis,” Ilobert

- Massey, tenor; Topics of the Day, Pathe Exchange;

“Kamennol-Ostrow.” Danlel Murphy, planlst; *Annle

Laurle,” soprano; ‘‘Hungarian Danee,””  vlolinist:

*Tittle Old Log Cabin,” fenor: 10:30 P, M., *The

Storm,”” Radlo drama; “The Erl King,” “Aeditation,”

. "Preludu * Aria,” "Amour." WGY Instrumental

. uartet. .
WHAS (Central, 360), 4:00-5:00 P. M., Organ recltal,’
: H, €. Conrad, Alamo Theatro; Concert, Mary Anderson

Theatre Orchestra; 7:30- 9:00° P, M.. Concert, under

... ausplees of Junior Historical and Nature Study Soclety,
o %\‘ew Albeny, Ind,; Reading, “An Interesting Historical

-WIP (Eastern. 400), 2:00-3:00 P. M., Muslcal program;
6:00 0 P. M., Dinner dance music; 7:00-7:30 P, M.,
Unclo W!pa bedtimeg_storlcs.

WHAQ (Central, Daylight Saving, 400), 4:35 P. M.,
Program arranged by Columbia School of Music: 7:00
P. M., Talk on tho music of Ethelbert Nevin, by Marx
E. Oberndorfer: Grace La Rocea, contralto: 9:15 P. M.,
Musical nrogrnm. Arthur Middieton, Jr., Daritons,

- Grace Wallaes,

© WMG (Gentral, 400). '00 P. M., Concert, Hotel Gavoso

- .Orchestra, Gaspar Pappalardo, director; 11:00 P. M.,
Midnight Frolic.

WUG (Central, 400), 3:30 P. M., Educaticnal talk. C. E.

'._,, ~Yilent: 5145 P. M, Chimes concert; 6:30 P. M.,

: ‘In")andmans \'lslt.. 7 o B. M. dusical pmmm. Tho

8. C. Orel
woo (Emtern, 400). 11:00 A, M., Organ recital, Mary
E. Vogt. orpanist; 4:45-5:00 P. I4,, Organ recital and

Ww.l (Eastern. 400), 8:30 P. M., The Town_ Crler;
Cencert, The News Poet; News Orchestra; Vocal solec-
tions, pupus of Marcus Kellerman,

Saturday,, May 12

CFCA (Eastern, 400), 8

8:00-9:00 P. M., Concert; Selec-
. tion from “Floradora,’” Star Orchestra; Bass solo. W,
R. Curry; “Dream of Summer,’”” Clarence Causton,
viollnist; "La Czarim." Star Orchestra: ““The Two
Grenadiers;”” W. R, Curry; “*“The Blue Danube Waltz,”
Qrchestra; “Minuet in G,'" Clarence Causton:
- #olo, W. "R. ‘Cwrry: “Ave Maria,’
*‘Selectlon of Engﬂsh Alrs,” Orchestra,

Club.
‘WLW (Eastern, 360), 10:00 P. M., Concert, The Louls.

Bass
Claronco Causton;

KHJ (Pacific, 400), 12:30-1 13 P, M., Program by L!n-
coln High School Girls’ Glee Club 6.45-7.30 p. M.,
Children’s Hour, Concert and bedtima story by Unc!c
John;** 8:00-10:00 P. M., Concerl, Donald Campbell’s

Orchestra.
KYW (Central Daylight Saving, 447), 8 8:00.8:58 P. M.,
Musteal program, Lauramae BE. l\.uhles soprano, Mrs.
Nell Ploss, aocompanlsr.. Morg! Eastman's
Guessing Contest; 9:05-9:251P. M., "Under tho Even-

ing Lamp,” Youth's Compa.nlon.

WBAP_ (Central, 400), 7:00-7:20 P. M.. Rovlew or Sun-
day School lessou, N W. F. Barnum, leader of the
Barn Bible Class of the First Methodlst Church,

WDAFP (Cenlral Daylight Saving, 390), 10:00 P. M.,
Musical program, Rosemary Hughes, soprano; Auburn
Park Mandoiln Club; Jack Chapman’s Qrchestra.

WDAR (Eastern, 400), 12:02-1:00 P. M., Organ recital,
Stanloy Theatre; Dinner music, Arcadla Cafo Con-
cort Orchestra; 3:00.3:30 P. M.. Song recital; 4:15-
4.45 P. M., Music from Cafe LaRiviere: 5:45-6:00

P. M., Dream Daddy with little wts 7:30.7:50 P, M,,
Drearn Daddy with boys and girls.

WFAA (Ccntral. 400), 12:30- 1‘00 P. M., Address, ““Cur-
rent History Commont,’”” Prof. Clyde Eagloton, South-
crn  Methodist Unlrerslty, 8.30 9:30 P. M.. Mozart
Choral Club; 11:00-12:00 P. M., Musleal program,
Mrs, Albort Smith. J. Ramscy Brown, vecalists, Emmett
B, Peck, violinis

WF1 (Eastern, 400). 1:15.2:00 P. M., Dinner Dance
Musle, Mayer Davis Bellevue-Stratford Concert Or-
chestra: 3:30-4:00 P. Short_ talks _and mugle
recital; 6.30-7.00 P. M., Concert, Meyer Davis_ Belle-
rue-—St.ratford Concerl Orchestra.

WGl (Easforn, 360), 7:00 P. M., Talk: Musical pro-
gram' ‘“The Traitor,” ad I’Iu.yers. “A Black

Trump,'* Amrad Plnyers.
WGY (Eastern. 380), 8:00 P. M., Dance music, Cain’s

Castle Orchestra.

WHAS (contral. 360) 7:30-9:00 P. M., Concert, direc-
tion of Mme, Snp[n faculty Loulsville Conserva-
tury or Muslc. Bondlm:. "An Interosting Historieal

0;*” Tenor lo. Edward J. Wolf.

WIP (Easlern, 400), 2:00-3:00 P. M., Musical progr
6:00.6:30 P, M., Dinner dance muslic; 7:00-730 P
Uncle Wip's bedtime stories; (0:10 P. M., D
musie, Charlie Lerr’s Orchestra in L’Aiglon Cafe.

WMAQ (Central, Dmyllght Saving, 400). 7:00 P. M.,
Talk, ‘“VWWorlds 'in tho Making,* Arthur D, Carpenters
Ihl G Johnson, mezzo-soprano; 9:15 P. M., DMusleal

gram, Western Electrlc Gleo Club.

WMC (contral, 400), '00 P. M., Concert, Rotary Club

Boys' Ban
woc (central. 400), 3.30 P. M., Educationnl talk, C.
P. M., Chimes concert; 6:30 P. M., Saml-
mnns vian- 7:00 P. M., Musical program, E.
Hass, Margaret Loulse Frank, Seliroeder, Bert
I.?r!:tmE 8:00 P. M., Lecture, *

M..
ance

Hugo
‘The Eﬁido‘nt ‘Mothers,””
, M. L!ght. representing St. John’s King's
Daughters Circlc. of Davonport.. JTowa; 9:30 P. M.,

Dance prof C. Orchestra.
WD (Ea.stern, 400). il'ﬂo A. M.. Organ_recital, Mary
E. Vogt, orgnmst, 4:45.5:00 P, M., Band conheert,

organ rocital and trumpets.

Sunday, May 13

WBAP {(Central, 400), 11:00-12:15 P. M., Church serv-
fces, I‘lrst Mcthodist Church. Rev, J, W. Bergin,
pastor, Vill Yoster, organist.

wD (central. Daytight Savlng, 390y, 9:15 P. M..
Cancort. Henry Selinger and Drake Concert Ensemble

Hans Mucnzer, viollnist.

Bible Class, Dr, liam M., Anderson, Jr., pas
of First Presbyterian, Church, Dallas; 3:00-3:30 P, M.,
Concort, Holla Temple Band; 9:30- 10:30 P. M.. First

grc;‘lby%grian Cholr;” 10:00-11:00 P. M., Harrls Bros.’
WF1 (Eastern, 400), 4:00 P. M., Chopel sorrices con-
ducted from one of Phllﬂdelphln.s churches; Sermon
and organ rocital: 7:38 P. 1., Arch stroet Presby-
terlan Church sen'lces' ‘Sermon by Rerverend Clarence

"Edward MaeCariney; Organ recltal, Alton K. Dough-
gg, organist and directer of choir; 9:30 P. M., Organ
WGI . (Eastern, 360). 4:000 P. M., Twilight. ‘program;
f*Advonture - Hour,’’ - Youth’s ..Companion;-. Concort,

Amrad - Planoforte and Qrgan - Club;. M.,
Church services, Mnss chemuon of Churches: 9:00

P, M., Musical pro
WGR (Eastern Daylight Savlng, 360), 3:00 P. M., Ves-
per sorvices, Rev. Louls Suedmeyer, St. John's Evan~

relical Church, Buffalo:. music.
WGY (Enstern. 380), 9:30 A, M., Church servlees. Flrst

Methodist Church. Schenectady, N, Y.; ““The Hoavens
Aro Telling,” oit;  *“Adoro and Be Btil,” Mrs.
Charlotte B, G'ilberl;. soprano; Sermon, ‘“Ths In.

vincible Christ,” Rev, Philip L. Frick: *Ho Sondeth
tho 'Va.lleys," double’ quartet: 3:00
ymphony concert, °‘A - Shephe
"Lullaby." orchestra;
Fred Ellison, 80PTano; ‘“Shepherds All and Ma!dens
Eair,”” *orchestra; Dmne Redeemer,”” Mrs, Fred
Yillson: *'The Toumament,'’
They,”’ Mm Fred Elllsen; *‘Siegfried Idyl,'* orches-
tea; 6:30. P. M., Church sorvices, I‘irst 1\ cthodist
Church, Schenectady, N. : "Rameses II'” Mrs, J.
. Willlam Loano, org-mlst.- “Savo Mo, O God." John

Tlo;

WHK {(Eastern, 360), 8:00 P.
WHIC Trip and Orchestra: Edith Chureh, sololst

wip (Eastern. 400), 1100 ‘A, M., Church services,
Holy Trinity Memorial Chapel, B. Janney Ruddcrow,
minister; Ermest Fellx Potter, onzanlst and choilr
leadaxa 51 -3:3 P. M..kConcert. rcadla Cafe Con-

ar

wwi (Eastern 400). 11200 A, M., Church gervices from

St, Pauls Cathedral; 4:00 P. M., Noews Orzchestra,

., Musical program,

WFAA (Central, 400).12.30'-3.00 P. M., Radic Chavel |

orchestra: ‘‘These Are

d, tenor; ““Tho Drama of Iselah, 5 Bible Pageant. | B
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a | BUY HERE FOR LESS| America

Radio Supplies purchased here are sold under a positive guarantee of satis-
faction. We carry the largest new stock of first quality merchandise.

RADIO CORPORATION OF AMERICA

WR-21 DETECTOR AND AMPLIFIER TUBES

4 VOLT FILAMENT, 7 AMPERE. FORMALLY EQUIPPED IN AERIOLA GRANDS,
FITS WD-11 SOCKET, OR STANDARD SOCKET WITH ADAPTOR

WR-21 DETECTOR. .......0ceereerncanesnscss..$3.95

WR-21 AMPL[FIER‘»---co.-c-oo.-oolcuo'onncuaca 4-25
THESE TUBES WILL OPERATE ON 6 VOLT STORAGE BATTERY

Complete Parts for Ulira Audion Circuit (Womir &eaie) $11

Known as the

90

FREUND’'S WONDER CIRCUIT . . . .

$13.

20

COMPLETE PARTS FOR REINARTZ SETS

$11

45

COMPLETE PARTS FOR 2 STEP AMPLIFIER

$12

45

WD"lz TUBB-'.vOOll..l...o...o.lt.‘l'no.o--o$6050

The Genuine WD-11 Tube Equipped with Standard Base to Fit Standard Socket

ADAPTERS FOR WD-11 AND WR-21 TUBES.........50c

ord

Moulded Variometers ....cosessessseses$3.45
180> Moulded Variocouplers..vesseess..$3.45
Mahogany Variometers ....c.covieseeass
180° Bakehte Variacouplers ............51.75
Freshman Variable Grid Leak and

Condenser ....c.0.s
CRL Adjustable Grid Leak and

Dubilier Condenser ..ccccecessnnseaes$1.35
Méster Baldwin Type C Units with

SL.95

teesressesascasiabossofIC

veenssesrasessesnsasssesrasnseeseeaddBS

Master Baldwin Type C. Head Sets.,..56.95
Brandes Superior Headset..evesesoosd 5575
Antenella Aerial Plug....cveeervenisee . SL15

3 Coil Honeycomb Mounting ..ieesues.
2 Coi! Honeycomb Mounting .,

$3.45
veeee 52,60

WD-11 Bakelite Sockets....ccec00uees....50c
Barchass Coils ....ccoveresvncarnssvsesSLI5
Firth Cord Tip Plugs....covnceceaneee..flc
Thordarson Amplifying Transformers.§2.95

Uv-1

9 Dctcctor and
plifier

Radio Corporatxon of America New and Improved Radiotron Tube.

TUBE

‘Operates on 3 Volts (z Dry Cells); Consumes 06 (1/16) Ampere, Same Character:shcs for
Sensitiveness and Loudness as UV-Z 1.

4B ABEEAIRLS It ScEssessRssNEIESERO RS

$6.50

Socket for UV-199 Tube. .. .75¢c; UV-199 Adapters....$1.25

Complete Partsfor Knocked Down Receiving Set $17.95

COMPLETE PARTS FOR-FLEWELLING CIRCUIT $12.45

$3.10 Value, |
$2.70 ‘Value,

-

5 Plate, now
3 Plate, now:- -

“eescsssssssesssanunsnnases

"$2.00 Value, 43 Plate 'Vernier Variable' Condenser.....
$6.50 Value, 23 Plate Vernier Variable Condenser.civieissecscsaserersscescsceriisranreeses
$6.00 Value, 11 Plate Vernier Variable Condenser. . eeeeensrossscsssscosssncsnsorasscssses 5295

"PARTS FOR SINGLE TUBE REFLEX SET

as listed in Radio Digest. ............... ... ... ..

VARIABLE CONDENSERS

$430 Value, 43 Plate, HOW . c.eerececeraestsnasesssnisitssssasiriventsrssnsssanremtsssnsriossd
$2.70 Value, 23 Plate, now
£3.30 Value, 11 Plate, now

<

I N I R T T N P Y N PR R TP NY.

e L TR XY R RS

31.75

$1.45

I R LR L R O Y T TR RTY:

b1.35

$1.25

_.--o-ooa-oo---oo----nol-niool.t-o.-n-.t¢cna--oo.nn-.nc--o-no.-oonu

-1.15

svesesesivrsssnsarensssrisnansvane oN

$3.95 -

S45

$27.65

Radiotron’ UV-201-A Tubes, 6 Volt Filament, .25 (34) Ampere..
Formerly Sold for $9.00

Operates on 6 Volt Storage Battery or 4 Dry Cells in Series

$6.50

U.S.A. SIGNAL CORPS (Aviation Type 194-W)
-WESTERN ELECTRIC PHONES, $7.95

Each Phone Cap is covered with soft rubber ear cushions, and an aviation lcather helmet
goes with cach set! These arc the only phones to pass the Govcrnment specifications for
sensitiveness and Joudness, the requirements called for in aircraft reception.

Special

ORIGINAL BALDWIN PHONES

and.

These are the Genuine Nathaniel Baldwin “Mica Diaphragm™ Phones
with silk cord and headh Special at........... pos » complete
Genuine Baldwin “Mica Diaphragm™ Type *'C" Loud Speaking Units,

a4 s NN e PPN e e et s et U Ener st se P AN Eleres i eretart P onescstiterescsnunssnnagonns

L Y L RN TR P TN P PPy

$9.
$4.

95
65

Monday, May 14

WBAP {Central, 400). 7:15-8:00 P. M., Con
Withers, Miss Duncan, and others; 9:30-10:30 P, M.,
Concort, Saxophons Soxtette, Ballim:or, Tex,

WDAR (Enstorn 400). 12:02-1:00 P Organ recltnl

Stanley Thonter; Dinner musie, Arcadla Cale Concol
Orchestrn; 3:00<3:30 P. M., Song recital: 4:15- 4'45
P. M., Musical program' 5:45.6:00 P. M., Dream

dy with Ittle 7:30-7:50 P. M., Dream

Daddy with boys and g{l

VWF1 (Eastern, 400), 1:(5.2:00 P. M., Concert, Meyor
Davis Bellevuo Stratford Concert Orchestra; 3:30-4:15

M., Song and musleal reeital; §:30.7130 P. M.,
Dirréng muslc, Meyer Davis Bollevus Stratford Con-
oo

WGR (Eastcrn Daylight S:wlng. 860). 2:00 P M,
Musie; 3:00 P. M., Musle; 4:00 P, M.. Ampleo. re-
cltal; 8:00 P. M., Dancc program, Jack Brindley's

380), 1:00 P. M., “Early Colonial
. Howard Chadwick, Hchencctady Wom-
en’s Club; 7:45 P. M., Polish music, “Gora Plcsn,”
. "Marsz Soko]ow." Liberty Bell Male Chorus: ‘‘Wiej
- Wie M. Szalwlnske,  soprang; ‘“‘M-nuet.’
Tdmund Staninn, pianist; ‘“Togendo,’”” Stanley E.
Grabowskl; . vielinist: “‘Wisla,” "Podl\mreczld Dajelo
Ornia,” chorus;. alse,” *“Chant du Voyageur,”
Edmund - Stanini’ 'pln.nist- *0ld Black Joe,”” My
Old Kentucky : ‘Homo," chorus: ‘Polish Yaullaby,”
"Caprlce Valsg;”* Alexander Xoszalicn, violinist: ud—
dress, “The Polish Song’’ Stanislaus Doiniak
Polonalso in_A DMipor,’ J'dmund Stanine, pranist:
"Noctumn in B
Kos a. violinist; "Modlltwa. Jagiclly,’’
\’HP (Easrorn. 400), 2300-3:00 P. M., necltnl- 6:00+
6:30 Dinn>r danco music; 7:00-7:30 P, M.,
Uncle Wips bedtimo stories
Wn;cm '(Ctsnllm.l 400), 8:00 P. M., Program, Lions Club
of Mem
waoo (Ea.stern. 400), 11:00 A, M.. Orzan recital, Mary
B, Vogt, orranist; 4:45-5:0 Orpan  and
trumpets; 7:50 P. N, Bualness ks 83 IO P. M,,
Concert, John Wanamaker Commcrclnl Insutut.o Band,
Arthur A, Rosander, ditector; 9:00-9 P, ™., Omran
x"_‘.cc:lm‘lrt Mary L. Vogt, organist; 10: |0-|2'00 P. Ui,
oncert,

cort, In. Yo

Sales Promotion By Ether

CLEVELAND, O.—S8ales by Radio. A
St. Louis paper box company recently can-
vassed the Bailey company here for an
order for 100,000 cardboard cartons, send-
ing the message from Station 3EKF, St.
Louis, Mo. It is stated that the order was
landed ‘and that many amateur Radlo ex-
perts heard the unusual stunt.

Minor,*” *“Polonalso in D." Aloxnnder ‘

3000 Ohm GUARANTEED HEADSETS, $8.50 Value $3.65

MAGNAVOX, LOUD SPEAKERS, Type R3 . .

$27

45

CABINETS

MAHOGANY AND WALNUT

JACKS

6x 5 Pacent Single Circutit.icieescsrsscnsens §0.35
gKIZ” ” Pacent Double Circuit....civeeescesssee 50
X . L s "
exigy” Fedoral Single Clreult Filament ... 3
ox1214” Federal Double Circuit Filament
9810%" Control BEE IR ISR RATCI QI INRRORRERNES S0
0 HONEYCOMB COIL
1 00 urns l.ool.n.ll“vlniilocollconuobsluso i 150 Turns seteccenssbItsasentnsRase R 060
1,250 TUIDIS veevveunesnrernnessaernrvars 150 100 Turns e S0
|m Turns e -1 75 Turns eresesssessesacssanerertarane 30
750 Tul’ns seseacssaranansenssecarsrsass 1,00 50 Turns sewesnasenasosrransenvrnsarse o800
250 TUINS 4eevecsvocascnarssoscsapsnass +I5 35 and 25 TUIMNS..eecesnscnsnrosnsnnass oA
Rheostats ..oivescecesvresrvocscsseceass 45€ Spa hetti Tubin Ardeseceesssvocsaes 10
Sponge Rubber Ear Caps, Pair........ S0c :é: tning rresgt'cr%’ ceretsrsaseviannnn 95:
Dials, 2, § and 3% Inchicececrivsanne.e 25€ lide Tuning Coils, at..cecevvreees..$1.95
Grewol Detectors .u..eeczeeseesesssere §1.65 I’hone Caps, for mostly all phones.... 25¢
Signal Corps Super Sensitive Anh-Capacxty witchies ..icvesrnennesa$l.
Microphone Transmitters ......ce....$2.45 Lightning Switches ..cicciveenetrees..$2.65
Solid_Copper Aerial Wire. 100 ft...... 35c Hydrometers. now at....c.cocesnencss. 45¢

Formica Panel, 26" thick, black er brown, square inch

1X¢

Madail orders receive immediate attention

We guarantee all merchandise purchased of us

Sﬁat

BU Y HERE F OR LESS

5@9 Seuth e Street

DEPT.
R.D.
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Public Health Service Aids Seamen

Wide Range of Ailments Prescribed Via the Air

ONLY o year ago the U. S. Public Health Service

announced that it had completed arrangemenis to
expand the medical aid service to American seamen by
prescribing by Radio for any sailor who might be taken
jll at sea and to make application for aid.

NI _The range of diseases and mishaps for which aid has

R been envoked during the first year has been amazing.

T The list includes many of the common ailments. Many
. of the diagnoses were made on board ship because sailors

e are resourceful in meeting emergencies.

NN When the patient grows better and the captain’s ap-
prehension is relieved the case usually drops from ob-
gervation, Weeks afterwards, perhaps, the interested
hospital receives dircet information as to what oceurred
later. All in all Radio has been pushing ahead in lines
little known to those who just listen in for entertainment.

High School Instruction by Air

Possibilities Suggested as a Result of Experiment
HAT are the possibilities of the Radio in school
teaching? Is it going to be feasible to select the
best teachers and have them broadeast their instruction
throughout the city and country? We have correspondent
courses of all kinds and as impersonal as they are, since
~ they lack contact with the instructor, they are very sue-
- cessful and are being extended. A Radio course now

comes within the realm of a possibility.

S No doubt high school examinations will be the first
‘L " thing to be broadeast., It will give thousands of students
SR the benefit of a single lecture. Just picture the superin-
" tendent of the future sitting at his office desk listening in
. upon the recitations or tests. . N ] .
Recently a8 an experiment a test was made in & high
school where the instructor broadeast his lesson from' a
* broadeasting station to the class room. The officials at
. the Board of Education were listening in all the time.

The experiment wag a suecess. _ ,

s Standardization Needed
e Efficiency and Appearance Should be Considered
HE time has arrived to take stock again and to ascer-

tain what standards are .good, what standards are |

unsatisfactory, and what additional ones will be required
to bring Radio up to date. Where potent reasons stand
in the way of standardization it is well to consider the
- desirability of making such concessions on the part of
e " the patent owners as may be necessary tfo .the mutual
AT advantage of the public, the manufacturer, and the mili-
o tary. ’ ‘
It is not necessary that the various manufacturers ap-
. prove a standard in Cy < ¢ uip
ment, or improvements-to aid in salesmanship, but it is
highly desirable that standardization be required as

parts to a certain degree, and above all'that a standard
of quality be adopfed so that the service'will not be 2
" laughing stock to the detriment of the trade and the in-
terest of the nation.-

Summer Reception
Slight Changes Are Needed for Summer Outfits

ALL that is said about static does mot dampen the
ardor for the out-of-door enthusiast who has become
a Radiophan during the past winter. Indieations“of an
active summer with the ether waves are quite evident.
Information gleaned from last’ summer’s operation of
sets then available has been used to devise outfits that
are far ahead of the 1922 model in scope and efficiency.
There will be a greater number of portable sets with
super-regenerative characteristies. In this class fall the
Armstrong and the Flewelling, These sets are compact,
they admit of a certain amount of rough handling, and
: they do receive if properly assembled and tuned up.
' Furthermore, they operate on a small collapsible loop
with or without ground or with mneither antenna or

ground. Such sets are ideal for the hobo vacationer.
Another change will be noted in the sets arranged for
the permanent camp. While multi-stage amplifiers will
magnify the musie to an amount loud enough for dame-
ing it is probable that these camp sets will be equipped
with morc phones and fewer loud speakers. Audio fre-
_quency amplifies the stray sounds more than the desired

., sounds,

""" less amplificdtion ‘will be preferred.

P

' Mr. Stebbins:

efficiency and appearance of equip-

regards interchangeability of accessories and moving-

hence for purest tones the set using phonés and.

RADIO INDI-GEST

LEM STEBBINS SWOONS AS HE
TUNES IN RADIOKNUT’S EPISTLE
BULLETIN

As thiy issue goes to press Mr. Stebbins has just re-
gained consclousness and has- been heard to murmur, *I'll
bet he was kiddin, *”

By Pisces Parvum

Squedunk, Minn.—Lem Stebbins, inventor, agricultur-
ist, postmaster and local constable, is_now confined at
the local Quick Service (Veterinary) Hospital suffering
ftt'on; a severe attack of brain fever complicated with
static, .

Mr. Stebbins was found on the steps of the post office
last Monday morning when Judge Tibbitts called for his
mail. A letter, was found clasped in his right hand and
it was necessary te amputate three fingers to remove it.
This letter which is believed to be the cause of the entire
trouble was as follows:

CENTRAL HOSPITAL FOR
HARMLESS INSANE
Sophopolis, Ind,, 456, Padded Lane,

It Is with great pleasure that I take this method of
letting you know that I am a thorough convert to the use
of your hook-up. Irigged it up last night in my quarters
and had hardly had it in operation for over five minutes
until I got supper, in addition 1 got several other things
which space and modesty forbids me to_mention.

Yours radiofrantically,
Sliphen Burst.

The Stebbins’ Sooper Degenerative

Key to Parts and Connections
MS-1, Marcelled coil; MS-2, Waterwave coil; 3, Nothing;
4 and 5, Connections to 110 or 13 volt D. C. generator
that has A. C. output; 6, Letter-press type condenser;
7, Strainer to keep out static and coffee; 8, Coffee pot for
grounds; 9, Connection to rural party line; 10, Pair of

Detector: .

D, C, C, ear muffs; 11, Campbell' or Van Camp Soopei .
L) .

(Due to Liom Btebbing’ touch of static we have to dis-
?pggi)nt you by only running the drawing eof his circuit.—
ndi. .

QUESTIONS AND ANSWERS

Dear Indigest: I am .still in the crystal set category

but ankshus to learr%and seelng the letter from Alagon-
quin Tonsils III, in Na. 3 Vol. 5, am deeply interested.
Will you pleese advize if it Is necessary to use a_gas pipe
antenna. in order to receive the llligit ljcore from the
American Rum Running League? Also.=vhere should I
attach a fauset in the thing? Would it be 0. K. to shunt
a spigut across the phones, or does this go in the ground
pipe? . —Malt St., St. Louis.
A-—TWe are at present experimenting but have not tuned

“in a thing, We don't think they are broadcasting but

have heard rumor they intend to observe dry night Mon-

days. As to hook-up would suggest a bung starter (can

ge lgbtaineield from any local artique store) in place of the
ckler coil.

your Q. . department. I have made a crystal set
of the resistance tuned type also adding the Flewelling
principle but I can not get my crystal to oscillate in the
proper manner. Could you tell me my trouble. Yours
truly, . —Radio Bunk,

- -A:—We recommend you iry the Stebbins Sooper De-
generative. Shake well before using.

Hen, You Move Us to Tears

Sir: This is to compliment you on your most excellehit
column, and your removal of the rest of the paper one
column to the right of you. In the words of Henry Ford,
“Sic Semper Tyranus, Nox Vomica, Acetanilide, FOB
Detroit.”” Were it possible for you to put aside your
humble modesty for one moment and publish my effusion,
I would be excrutiatingly flattered by having my contribu-
tion accepted for the first time out of forty-two attempts.

- - . —Henry the Ninth,

‘We Threw Ours Away the Night of Pagliacei-

Dear Sir—Hurrah, Hurrah! They’ve gone an' did it

themselves. We thot for a long time we would have to
do it. Then we decided we would attempt pacific per-
suiasion to tell them to do it. Finally we decided we
would have to throw our set away ’'cause they wouldn't
do it, and now—THEY'VE DID IT! Hurrah! What's
that? You don't know? The Am, Sy. of So-Called Authors,
ete., have took jazz off the air. Wheeee!
—Opery Orlville,

Al’'s Versatile—He Can Draw 'Em Any Old
- Way

Dear Indigest: In Al Brown’s cartoon, page 10, May 5,
I see the bird has on a black vest in the first picture, In
the third picture it is striped and in the last it is GRAY.
—Voice of the West.

Canyu . beat it?

ALL PARTS COMPLETE FOR THE
“SOCPER CIRCUIT”

Invented by Lem Stebbins
One Campbell Sooper detect., 1 letter press
(U. S. Type), 1 pr. Ear Muffs, 1 Coffee Pot
(inc. extra grounds), 1 w. w. coil, 1 mar-
celled coil, 1 strainer (large or small), 10 ft,
1%1;1(1; EI'ISE})OI;I flgr col::neﬁting cxﬁuit, and IN-
D ook on hook up.
Parts Complete ..oovivvineenss $19°99

CYCLONE LOUD SPEAKER CORP.

{Of Amerlen)
1111 1st St., Benzine, Mont. (Postage Pd. West of Paclfic)

Dezu“;2 Indi[iest:—l would like to ask one question of.

_experts,

| sides Canadian stations, The Canadian Pacific railway-
-¢ompany- has’ the “honor of first- successfully receiving. _.

A Few New Sweet Tunes for His Ears St

ol

&\

Condensed
By DIELECTRIC C
If the broadeasters adhere to the new schedule pro-
vided to eliminate much of the interference that has
almost ruined Radio entertaining we should be able to . 't
pick and choose from among the many stations sending T
out varied programs. The results of the recent confer- LT
ence bid fair to boost broadeasting to a new high level Cod
and to encourage those hesitant ones to invest in a re-
ce'iying set. DX fans will benefit greatly by the new ~ .. . 7+
ruling. : . -

The popular movie star ¢‘Dug’’ Fairbanks gave per:
mission to Stationr KPO in San Francisco to broadeast =~ -
a complete ‘‘Robin Hood’’ program. ‘‘Dug’’ owns
the rights to this play and evidently was unafraid of . =
reducing the gate receipts by so doing. WJZ has on sev~.. . -7
eral cceasions been used to broadeast acts of plays dircet =3
from the theaters and so far as I am able to learn the
-attendance at these houses was subsequently as-large, if .=
not larger, than before listeners in were invited. R

We called attention to the use of Radio in detecting
latent power of hearing in those supposedly mutes, and
now your attention is called to the remarkable results e
obtained by Dr. Winslow, a New York specialist, who is .- . 7 -
accomplishing great things with the aid of Radio in re- = ..
storing hearing to the partially deaf. -He hopes to be " ¢
able to put aside his surgical instruments and effect cures ..~ -
with Radio alone, More and more is the practical phase. ~.: .. "~
of this science emphasized. T

The experiment made from station WGR in Buffalo,
N. Y., whercby an airplane was dirceted by broadeast
instructions points to a new field for using receiving
sets. It proves the practical asset Radiophony may be.
to those engaged in flying either for pleasure or profit. - -
Upon reaching rather high altitudes the reception was "=
poor, . but this feature is being investigated by Radio ~ |

. Advice may be’ given as to location, landing - -
conditions, ete., which would be quite a help.

We in this country have been enjoying our Radio con- - T
certs while speeding along in railway trains and the = .-
novelty of the thing has worn off to some extent. In
Canada, however, the first such experience was had yuite = -
recently when the Winnipeg-Vancouver train reported .
hearing concerts from several States of the Union be-

broadcasting on board its express train.

- Radio has been made a part of hospital equipment in -
several instances. One of the latest to be recorded is -
that at the Fordham Hospital in New York City. A man wE
was brought there for an operation which permitted of L
administering a loeal anaesthetic. While the four sur- .
geons were engrossed in their work, the patient was- .
noticeably enjoying some jokes that came through the -~
headset provided for his amusement. Both the-operation -
and the Radio reception were entirely successful. -

Tt is evident that the proposal to install receiving sets
in hospitals for the ¢ntertainment of the patients, and in
quarters occupied by ex-service men, is receiving increased gk
attention. The men who fought in the World War and are-
now in the Boise Barracks are enjoying the use of a five , - -
hundred dollar set presented to them by the War Mothers- ... "
of Idako, Better follow suit, if you have not already -- . =%
done so. You will be more than repaid by the genuwine =7
appreciation shown by these men. :

Another huge transmitting plant is in course of con-
struction near Miami, Fla., which it is estimated will be ..
the second -largest in the United States. It is being =
built by the Tropical Radio Telegraph Company for the . -
purpose of handling South American, Central American' ~ -
and West Indian business-at a cost of about two hun< " -
dred thousand dollars. Not so long ago there were
sceptics who scoffed af the idea of Radio being used ex- =
tensively for commercial purposes.  How.about this®.:iu -
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‘but its simplieity.
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’:RADIO DIGEST

HE USUAL practise of using waves
on the surface of water as an an-
alogy in describing the action of
Radio waves has nothing to recommend it
As a matter of fact it
may lead to erroneous belief for several
reasons, Radio waves travel through the
masgs of ether, if we may call it -a mass,
and not on the surface as the water anal-
ogy would indicate.

Substance in Which Radio Waves Travel

In order that the Radio waves may
travel we must assume that a certain
medium exists in which they may move.
Since they travel freely through all known
matter that is not a conductor in the
usual sense of the word and pass through

" a wacuum where physical matter is ab-

et

" directions away from the aerial

sent we must then assume the existence |-

of some subtle substance permeating all
matter and extending to the uttermost
end of space. This substancg we term
ether and its existence is generally ac-
cepted by sclence and used to explain
many and varied phenomena in the fields
of light and electricity. :

Erther possesses great elasticity, has no

10amad

By Thomas W. Benson, A.M.I. R. E.

Chapter VI—About Crystal Detectors.

Chapter VII—Tube Detector Theory
and Operation.

Chapter VIII—The Regenerative De=
tector,

P

BEGINNERS will find the accompanying series by Mr, Ben-on very
helpful in learning the rudiments of the popular science of

Radiophony. The first chapter of his series appeared m the May 5
jssue. The articles yet to appear are:
Chapter [1I—Pointers about Aecrials Chapter IX—Radio Frequency Ams
and Grounds, plification.
Cha?tgr 1V—Ahout 'Condensers and Chagﬁ%rca)fl';\“d“’ Frequency Ame
nductancés.
h I-H s
Chapter V—Tuners and How to Tune c “f:eﬁﬁmpl‘,’;{, uper Regeneration
Your Set. Chapter XII—Reflex Circuit Opera- ’

Cha ter X1II—-About Headsets and
Speakers.
Chapter XIV—Batteries Used in Ra-
diophony.

constantly widening circle. It should be
remembered that it is only the change in
the lines of force that creates the wave.
The waves increase in height as they

\

WAVS LENGTH

AMPLITUDE

PP e o s

Fzgurc S—How the waves_are snapped off fmm the )transmlttmg aenal o

mertxa. and eusts in and around all mat-
ter. This is the medium through which
the electromagnetic and electrostatic
waves known as Radio waves travel.

~ When the ether is put under electrical

" stress at any point and the stress released

a wave motion is created in the ether
that travels in all directions in an expand-
ing circle. This action takes place in the
manner shown in Figure 3,
Waves Thrown Out From JAerial
Consider the aerial as shown, coupled
inductively to a primary ecircuit excited

SIRATA OF RAREFIED AIR.

[WAVE SQURCE

Figure 4-The waves are reflected by upper
conducting strata of atmosphere

with a high frequency current. The
aerial is then charged alternately posi-
tively and negatively. At the instant the
aerial is charged positive the condition
shown in the illustration exlsts, There
is an electrostatic field extending from the
elevated wires to the ground.- When the

__polarity changes the ends of the lines of

force run down the aerial and a
wave is shapped off that travels ilil all
n a

‘Hear’Atlanta
On c stal We receive prog-

Minneupolk n ot FortWre Sies, s
upolis, Davenport, FortWorth a8
mt!;-l:esp Imls, Denger on Crystal whhout bltteriei.

tal sot requires only easy, inexpensive
st ek e e B
X awings andins ons, Eve:
delrl; ex:lalnegl_,, Batisfaction GUARA l-%

LeonLambert, 501 South Volutsia, chhlta. Kan.

travel, following the surfmce of the earth
These waves travel at the speed of light,
that is 185,000 miles per second and, re-
sult in the ether in all directiong being
put under electrical stress in a vertical
direction at equal distances.
be clearer by observing the arrows marked
on the waves. At A the stress is down,
at B up, C down and so on. We can
represent this stress by a curve as shown
below where I and G may represent pos-
itive halves and H negative halves of the
waves. When undamped waves are
emitted the intensity of the electrical
strain in each succeeding waves is the
same, hence the amplitude is constant.

CARTER RESISTANCE UNIT

By placing this Resistance Unit In the Rheostat
circult, regular ¢ ohm Rheostats will properly
operate the new No, 201-A and No. 199 Tube%.

Code No. 15-A, 15 ghm, for No. 201-A Tube. .500

Code Ne. 25-A, 25 chm, for No. 193 Tube....50¢

Write for bulletins on this and other Carter products
CARTER RADIO COMPANY

209 South State Street, Chicago

"This may |

ADJUSTABLE COIL MOUNTINGS
FOR FLEWELLING CIRCUIT

Triple Coil Mounting....coeveeeee..$5.00 List
Double Coil Mcuntmgs..... vereeess 3.50 List
A patented fea-
turc locks the coil
in place and pre-
vents the coil from
being thrown out
of adjustment
once station is
tuned in. ’

. Dealers write for
Dﬁicﬁgﬁg‘ ‘g‘;{'_’r lgés.?%o special  discounts

ASTORLOID MFG. CO., §i& sy &%

Delicate Soldermg

THE POST SOLDERING IRON

Platinum Heating Unit—Interchangeable Tips—Universal Current
(Lorge and Small)

Both the manufacturers’ and ama-
teurs’ problems on_ all fine work
are readily solved by the instru-

nt constructed for this par-
txcular purpose.

- ONE-HALF ACTUAL SIZE
Awarded Certlﬂcate of Excellency, N. Y. Evcnmg Mail Radio Institute
From your Dcaler, or write

POST ELECTRIC COMPANY (Dept. 509), 30 E. 42nd St, New York

’ The Wave Leugth

The wave length of the wave is that
distance between points where the strain
is in the samec direction. The wave length
is then equal to the distance between
humps in the wave as shown,

Bearing this in mind it is evident that
the closer the waves are the shorter the
wave length. Since the speed of the wave
is constant they follow each other closer
as the frequency of the exciting current
increases. This should clearly demon-
strate the relation between frequency and
wave length. For instance, where a sta-
tion is transmitting on a 400 meter wave
length, and knowing that the waves travel
with the speed of light being 300,000,000
meters per second, we can readily realize

‘at the end of one second the first wave

would have traveled that djstance and
the waves between would be spaced 400
meters apart. Since one wave is emitted
per c¥ele the frequency of the exciting
cireuit is equal to the total distance 300,-
000,000 meters divided by 400 meters or
750,000 c¥cles per second. Conversely, the
\‘vave length can be determined by divid-
ing the frequency in cycles per second
into the dxstance traveled by a wave in
one second.

) © Magnetic Field of the Wave:

In addition to the electrostatic strain or
rather because of it there is a magnetic
field in each wave parallel to the surface

irst Steps for Begmﬂers in Radm
Chapter II—Radio Waves and Their Propagation o

of the earth.
to and identical with the electrostatic
field and one ‘cannot be emitted without the
other.

As tho waves travel over the surface.
of the earth there are several conditions
acting to hinder and others to .assist in
their propagation., The ideal medium for-

their transference would be a perfect in--" ~

sulator for there would then be no absorp-
tion. However, they must pass through
the air, and as this substance is not al-

ways a perfect insulator, due to the pres-

ence of moisture and dust which act to
absorb some of the energy and dissipate
it in heat, it weakens the wave.  On the
other hand the propagation is assisted by
having a good conductor as a guide,
which is naturally the earth.

Where the . conductivity of the earth

H”ﬂﬂﬂﬂmﬂm
TR ST

NonnNnan &
A&

L CURRENTS -
WAVE MODULATED

/\/\/ CURRENT CHANGE
AFFECTING
DETECTING

PEVICE
Figure 5—~Current chonges affecting the detect-
ing Device

NORMAL OR.
CARRIER b}
WAVE

2
-
. J

is low the waves are also hindered and
energy absorbed in overcoming this re-
sistance. This accounts for the fact that
the range of a given set is much greater
over wiater than land. Furthermore the
upper strata of the atmosphere are much
rarified and hence more conducting than
the denser air near the earth’s surface.

(Continued on page 16)

SENIOR"” SET

For Distance—For Clearness—For
Getting What You Want
When You Want It

The MICHIGAN “SENIOR” Regenerative Receiver
with Michigan Split Hair Vernier Dial Control is the
ONE BEST SET ‘

T R

L IR Y

s

o TE

~ “JUNIOR” SET

ety

TR O
\fi3i]]

Licensed under Armstrong’s U. S.

g Pat. 1,113,149 and pending Letters

Pat. 807,388, representing the high-
est development of Regeneration,
the soul of radio.

: Send for Circular describing Michi-

gan “Senjor"and“Junior” Receivers
and Michigan Radio Accessories,

Factory Branch: 9 South Clinton Strect, Chicage, Hlinois
H. O. Rugh, Radio Engincer, in charge

This magnetic field is equal..
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" Local Broadcasters Cut

" QOut by Simple Receiver
" * ‘Most Radio men regard the single circuit
‘receiver as being very inefficient. 1 have

"‘given both the single and the three-clr-
- cuit hook-up to men who wore bullding

| WORKSHOP KINKS?
| EARN A DOLLAR—

1 HERE are many little kinks
worked out at home that would

. "ald your fellow Radio worker if
he only knew about them. There are
- -new hook-ups, new ways of making
-] parts and various unique ways of op-
erating sets that are discovered every
- | day. Radio Digest is very much in-
1 terested in securing such material
¥ Send them in with full details, includ-
ing stamped envelope so rejected copy
‘I may be-returned. The work must be
entirely original, not copied.

RADIO KINKS DEPARTMENT,

Radio Digest
123 West Madison St.,, Chicago, Il

~ 2" thelr first tube set, and found that the
" single cireuit was best for the beginner,
" because of the ease in tuning., The sig-
. nal strength of a single circuit set is
" greater than a three-circuit set.

- Now then we will come to the part that
- ~gives us the trouble. After the Radio-
phan has the single circuit set in opera-
. tion for some time he finds that he is
‘bothered with local interference, or in
other words when & local broadeasting
station Is golng he cannot hear the dis-
tant stations.
C The usual way to direct him is to buy
- "two wvarlometers and change his set to a
-7~ three-circuit tuner. This cireuit is more
. or less complicated to operate and does
not give the same results at first that the
single circuit got did, and our friend thinks
he has been fooled.
e I have had this very thing put up to me
" ever since broadcasting began and I have
. found a solution to this problem. With
.. the parts as given in the material list a
single clrcuit set can be built that will
-:bo found very selective.

MATERIAL LIST
1 Moulded variometer = .
1 23-Plate vernier condenser
1 3-Plate variable condenser -
1 Rheostat -
1 Tube socket .
1 Variable grid condenser
8 Binding posts
1 6x12x7s Inch formica panel

‘By referring to the hook-up you will
‘note that the variometer has been dis-
‘connected so that the stator windings
can be used independent of the rotary
windings. The stationary winding forms
. the.maln inductance and the rotary wind-
ing.forms the tickler or feed-back indue-

‘tance,” :

2 Thé ordinary single clrcuit hook-up is
used except that the 3-plate condenser is
“connected across the main inductance. The
~aerial binding post “should be connected
.~ to the stationary plates of the variable
- condenser to reduce the capacity effect.
~If this is done and the variometer is a
'good moulded one it will not be necessary
:."--to shield.the panel. ‘

| celving long wave signals.

Single Circuit Receiver Easily Tuned

Rubber Tube in Shaft

SPLIT VARIOMETER IN CIRCUIT

Shields Variometer

3 :
ST—~—23PLATE CONDENSER

In your March 31st issue under the
Question and Answer department you in-
formed Number (2150) HCH, Charleston,
W. Va., that there was no practical means -

PHONES )} | of roaucing body capacity cxcept by shield-

STATIONKRY
WINDINGS

ROTARY

A

VARIABLE GRID
LEAK &CONDENSER

_STATIONARY PLATES
WINDINGS 3= 3 PLATE CONDENSER.

1.
I ing the panel of the recelving set, The
accompanying sketch shows the methods

é . employed to eliminate body capacity.

T Thoe condonser and coupler are set back

RHEQSTAT B «=- -
'z BATTERY—=— DESIRED ||
b - __—-I—‘ LENGTH

L 4

-ty.l.[ﬁ';fmmw |

Angther important item is the variable
grid leak. Be sure and use a good one.

In cperating this set tune in some dis-
tant station and adjust the B battery and
the grid leak wuntil the best results are
obtained. After this is done it is only
necessary to tune the variable condensers
and the variometer, and the grid leak will
not need adjustment in tuning, if the
music you are listening to does not sound
just right tune in another station and see
if they are not Dbetter, sometimes the
trouble is in the broadecasting statlon and
vou will only get your set out of adjust-
ment by irying to clear them up.

If these directions are followed out care-
fully you will find this a wonderful set,
g0 be sure and read the artlele carefully
before building the set.—John H. Boos,
Jr., 8t. Louils, Mo, -

Simple Long Wave Set

In the illustration is shown how to make
connections in an aerial system for.re-

"
© o8 oo
oA © e
T t 2
0 (o] Ok P,
= = " (

hook-up I can plainly hear NSS. The diu-

gram ig self-explanatory.—TFritz Franke,|

Chicago, 11l

The Idle Battery

Storage batteries which are to stand
idle for a month or two should be fully
charged before being put away. If the
battery 1is permitted to stand for any
length of time in a discharged condition,
the plates will become white, an indication
that sulphate is forming, which is wvery
harmful to the cells.

PHANTOM-CIRCUIT

Build Yeur Own, This marvel of mystery, using no
loop, no aerial mul no ground, brings in music fn-
stend of interference, Wo have heard statious 950
miles distant on one tube. By using WD-11 tube
set ean be entirely self contained. Very easy to
bulld from o¢ur {instructions, use your own spars
parts, nothing complicated llke radio frequency or
super regenerative, Only onhe tuning control. Com-
pleto Instructions, with hoolup and photo of clrcuit
malled to you for G0 conts. Stamps acecepted. .
VESCO RADIC SHOP, Box D-704, Vacaville, Calif.

The Superlativ
: nductance
Four years of careful atten.
Rtion to the details of manu- [}
facture of this type of in- E
§ ductance unit has yielded E
2 product of unquestioned §/#
i superiority. And with in- j
creased efficiency in manu- §#
facturing methods, moder-
3 ate prices prevail for all sizes §
Ask Your Dealer ;

charged at all times, as it is difficult to

Care of Storage Battery

The following pointers will be helpful
in keeping your A battery in proper con-
dition: Do not allow the battery to be-
come completely discharged. Always
maintain the level of the electrolite (acid
and water) above the tops of the plates,
usually 3, inch. Keep the battery well

from the panel and the shafts are made
short with a piece of hard rubber tubing
connecting them.——Judson C. Sullivan,
Akron, Ohio.

revive a dead battery which has been
standing idle for a long time.

Do not allow the electrolite to bubble
over on to the tops of the cells, If this
happens, reduce the charging rate. Keep
the top clean to avoid leakage loss.

Determine the gravity range of your
particular battery and keep it within
proper limits by frequent tests with a
hydrometer.

WD 11 Hook-Up positively free
of body capacity

also giving selectivity, sensitivity and

record distance, postpaid for 25 cents,

or complete set of parts for $13.50.

C. W. KAUTZ

Box No. 362 Lancaster, Pa.

BETTER LOUD SPERKERS $4.85

TRUE .CABINET TYPE, like the finest

modern phonographs, with. all their beauty . -
% andﬁ)cﬁect tone, Makes your two-step set a real ENTER-
iy TAINER- for family "and friends. SPIROEA DUPLEX uses any
headset. SPIROLA SIMPLEX uses Baldwin or other unit.
Either type, black with nickeled fittings, $3.85; mahogany finish
with bronzed throat, $4.85.
At dealers or postpaid (C. O. D.

R UERY

TRADE teanw

Absolutely guaranteed,

if preferred).
Dant. D.

Box 5. ANN AR

L. H. DONNELY, JMEG. COMPANY,

With thfs|

—WILLARD —.

WILLARD RADIO COMPANY

Dept. R. D., 291 Broadway.
New York City '

= “The Best for Less” vy
FLEWELLEING CIRCUIT

EVERY PART COMPLETE
2 honeycomb eofls, 1 2-cofl mounting, ¥ coll plugs, 3 .006 condensers, 1 varlable grid leak, 1 grid
leak, 1 23-plate .0005 MI"D. variable condenser, YVernfer rheoatat. 1 tube sockot, 8 binding posts,

, 1
READY DRILLED AS PER DIAGRAM, $ 1 1 0@
°

20 feet bus bar wire, 1 high-grade panel AL
Two-Stage Radin Frequency Amplifler—Parts complets in every detail for this Clrcuit—$11.00.

1 ug:n dial and tho Radio Digest Booklet on Operation and Construction of

temrasn tvsacsenssassvansron “veurssasssnnssnrrrsreann seesen dessaseennuns “ee

3 VARIOCQUILER~—Ccleron Ceondensite
3 Plate Vnsagﬁnvﬁfjsglés $1.05 ‘Iand Litz Wire Wound Socondary; Value
52 ,‘i{“{“ ¥ar:ag;oi va:ue: gg'gg":"- |§g $4.50. Special ...iiiiiniinnecononn $2.95
ate Variable; valve, $3.50........ .
43 Plate Variable; value, $4.50........ LB5 AUDIO FREQUENCY TRANSFORMIR
=—Designed for use with W, D. 11 Tubes,
1':2 s:::: gggmgg: va{ue, gggg ..... ggg 1list, $4.50; price........ sesesansas $2.16
: value, verenns 4
43 Plats VERNIER] value, 80.50.1+1000 4.25 B e T I NG INDUCTANGE SWITCH—,
Honeycomb Coils, 50 turns mounted.$0.95 ¥ combos o ks yiiickeled, ' brass sicove

composition base value, $L.00: speciai at,, . .50

" Honeycomb Coils, 6 turns mounted, 1.00 EXTRA SPECIAL—Teclephone 3000 Ohms Head.
Double Coil Mounfings.......c0ec0 245 - sets: $0.00 value: FLAUEER 20, s oneosnsses 53.50
Triple Coil Mountings...,c.co0u0uenss 535 ALUMINUM LOUD SPEAKING HORN—Nickel
Reinartz Coils and Mounting,....... 1.%5 . . plated, highly polished; $8.00 lst........$3.75

LRITE” P
= s ..,.» e % TR S

With every order of $12.50 or more. Made of beautiful Mahoranite Hubber, about five inches long
Equipped with vest pocket clip, 10 extra leads and eraser, Will write like a charm and last g lifetime,

Only a limited supply avallable—so rush your order now.

BEST QUALITY JACKS, Singlo Circult: TWO-INCH DIALS—Samo design—fer rheo-
valuo, 65c; speelal At oeviieeiancracnas . stats and potentiometer; special at........ $0..

Double Cireuit; 45 FILAMENT RHEOSTAT—Condensito base: I

MULTIPLE POINT INDUCTANCE SWITCH value, $1.10; spocial ot...oevens concvonnes
with Knob and Dial (15 switch Paints).... 1.75 FILAMENT RHEOSTAT with 2%”  dial;

LIGHTNING ARRESTERS approved by un- value, $1.50; special atiuusveriasosivossas o83
derwriters .. ...i.iceicciaccsveceuionans $0.00 TELEPHONE PLUGS sivvsvecraviscicnanss: o0

THREE-INCH DIALS — Unbreakable — heat FRESHMAN - VARIABLE . RESISTANCE
resisting compasition—high finish; special..$0.30 LEAK and MICON CONDENSER Combined .75

REINARTZ CIRCUIT o

1 Ilgll‘nartz wound coll, 1 tube socket, 1 rheostat, 1 23-plate .0005 MFD, variable condenser, 1-13-plate
.00025 MFD. variablo condenser, 3 inductaneo switehos, 16 switch points and nuts, 4 switch stops and |.
53 Teot bus ok wiver 1 Wetipade Dasel ALREADS DRivLE L6 Mione sondcusor

2 » 1 high-

S s nies 15 HESRES §10.00
Two-Stage Radlo Freaueney Amplifier—Parts complete In every detail for this Clreuit—$11.00.

Every article edveriised aebove {is guaranteed by
the manufecturer and by us—Mail orders filled
- immcdiately—iransporiation PREPAID on ¢l
pifzesd orders of $5.00 or over cast of the Mississippi
Y River. Al others include postage.
2 ‘
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“Added to Flewelling Receiver

Two Steps vaes Better HOOK-UP FOR TWO R. F. STAGE Open Circuit Jack Made -
Control Over Flivver — A From Wood and Copper'-' T

Two stages of Radlo frequency added to I find that very good open circuit jack
the Flewelling circuit adds greatly to the| _le« cim be made as follows: A block of wood _
reception. The accompanying diagram 7—' %4 inch square and 33 inches long is cut’
shows the connections. I am using a 23- UVIN4 Uv-201 as shown at C. Procure two small pleces - .
plate variable condenser in the antenna - of copper and cut one of them 3 by % L
circuit. The coil has fifty turns of No, 20 3 . < P L inch and the other 3; by 1 inch. Bend the -~
double cotton covered wire, tapped at ) A first piece as shown at A and the second .~ . k
every fifth turn. The potentiometers are P : TOAERIAL AND | one as at B, A hole large enough to allow .7
200 ohms each. 12 % GROUND OF | the plug to pass through it is bored in the @ @+

Radio frequency ig better than audio FLEWELLING 55‘1; panel exactly in front Of the place where
frequency because it is not so noisy. It ! -F G the block of wood is to be nailed.

: T+ The strip of copper A is screwed against ;

gives better control on the Flewelling set.
¥ found that the filament is very critical.
I am using 201A tubes, but find that 201,
or even WD-11 works about the same. I
am only using 201A for hattery economy
sake.

I would like to iry this on two stages of
audio frequency, but I am not sure my

the panel above the hole so that svhen the

phones will stand the high signals. I have| == e B 67,5V
tried it with one stage of audio frequency . POLEE ’hH.H_* i PLUG HoLe
and all the phones will do is to rattle. - 1 - ¢
ST I found that using the Radio frequency -
St “that I can tune in waves that could be
the filament wires to the sockets and rhe- Door bell wiring often furnishes an ex- " L
ﬂ‘ st ht%aidbonuﬂ; ° Ftlﬁgeuiggmﬁitﬁo I E;D e(; ostats first, and then follow from input to | cellent antenna for a crystal set, although . L
eve sat by usne Com ) nadion anc | output circuits. where a bell-ringing transformér is used e

SR dio f - and havi .
T e o et o A ha Yo% | A grounded copper sheet on the back | the results are not o good. Both terminals ?;.gtg is'rﬂgsgé?pnﬁiits‘z,illslorgﬁi{:wigggdpggge

a set of phones that will stand the high
- ; of the panel where the condenser or vari- of the bhell should be tested to obtain the on the block so that the tip of the plug is

i t
it)rc?}’:?uji:t gl;:ldhgase iggfrggeltlo riggeie—.'[g; ometer is mounted is of considerable value | best side of the line. connected to it. The block is now fast-
Stickler, Mt. Carmel, Ill. both as a shield against the effects of the cned in place and the jack is completed.—

operator's hands when tuning, and as a .
convenient place to solder such wires as Voltage of Storage Batteries

. ) need to be grounded. Especial care should | = ]
Laying Out the Set be taken to cut out around all screw and |, Storase batteries, immediately after| Qyer 8,500 patents relative to Radio have

First decide definitely what kind of set shaft holes, or any other places where the being charged, have a slightly higher volt- been granted in the United States.

is to be built.  Purchaso tho best quality | matal ‘paris of conionsers of othor ine | 40, Lhe0 that whish they axe rated. Caro

Jesse T. Bonney, Franklin, Va.

of apparatus, having the eleetrical char-| struments may touch the shield.

acteristics that the particular set requires; : y : when batteries are in this condition. It Twn SUPERSENSITWE cmcu"s

Take special care to select parts of good . is best to allow the battery to stand for L

mechanical construction as well, Inside Antennae a time after being charged. My Highly Im (Both Copyrighted) espor- oy
Lay the instruments on the table, trying Remarks about excellent quality of indoor et St Pt P }en(fi sulxtions on bﬁgl coasits nr;d Mexican border, '

different arrangements of the parts until | aerials with crystal sets are as freguent | (*™*"~@ e Tmusle From Atlanta mecelsed on one Tood Batgvia

an a.rran«.;emen(t1 isift(ﬁund vt.*lithtsy{nmetrictz:l gi_fcommeximts gpon theiz;i eﬂicieng.v. This Z gﬁ:"‘mm“nfn ;nomcgﬂtlég:a ;vnncrllerm%nsets !ror?thmy
Tl appearance, and w as short wires to the erence is, of course, due to the condi- @I t h ﬁ h e 8 catlons, price 60c, or with a o
o tuning, grid and plate circuits as can be | tions under which the aerials were operated. et rlt an a ln 1 D Rt e ound epidermet coll, . o
v secured, As 2 rule, indoor aerials are unsuccessful ms&‘ gi.-t. on aiullxitts:a pénel {vlth every order. o
. When the proper layout is found, a scale | 0% the first floor of, a building or where Z é up pIP @ﬂ mp an? Z any. Tolnaein modifeation st poamoed, aecs ir o of SRR
- . Jaid alongside of the parts will zive an ap- | Srouncing high-structures may Intercept { 165 North Wells Stre CHICAGO, ILL D1 W2 BT eitoutt tn copmciatly dociened £ A
', - proximate idea of the size panel 1t will be | o ® K 0 0 O tons, ar tn eleea%nc‘}.enna' ° el Sreet, g with the. “Blcklo™ tubs and bHngs ot the full el '
R necessary to buy. Try to arrange the parts valea sec- z " b Z of that littlo tube a8 ne other circuit can. ~Stations
o to fit a mtandard size panel, which may glc:lx:s n(;fz ﬂ%e cli)gyico;slderably better Te- Jobbeis and Distri uters ggtﬂismsﬂmegnnway come in Seﬁ;)y on, ontehtube Tlrllls
. g complete, portable o - EERaR
. T Etionin care hoid bttt o o TR D Wo have jus eceved a auantity o 0., | || Bie Bl st v ot WA | =
- catio J O s
wiring of the set to keep grid and plate Length Of Aerial z Tuhbes under the De Forest patent operating Z fﬁmplg‘t'g r:nozid perfect windings, $3.00. Photo of gt SN
wires separate and away from the fillament| when the aerial is too long (over 150 z on 3 to 4 Volts 015 Amp. Also have a 2 Either set 18 £3sy to bulld, easy to operate. Every- e
wires. 'This will reduce the llability of feet), wave lengths may be reduced to & quantity of VT.1 and 216-A Western Elec thmfe:eeﬁ{gﬁ z}:g{lnw ollic fnsulated cofls are maet a
squealing and broad tuning to a minimum. | petter value by putting in a varialte cons { tric Tubes. Get in touch with us for your 2 wound on fiber forms. 1 wind cofls to your speciflc N
The filament circuit may be of almost | denser in series. For the aerial that iS too Radlo Material, as we have the quality 2 cktions in Jots of 100 or more, Write for prices. E
any length, provided the wires that carry | short (under 75 feet), it is advised to put | § and prices. , S. A. TWITCHELL
the current are large enough to prevent an | in either a variable condenser across the NNI\(:\JN Tyt~ l 1925 Western Ave. aneal’f’hs- Minn,

excessive drop in voltage. Number 14, or| antenna inductance, or a loading induc-
the square bus wire sold for wiring sets, | tance in serles with the antenna to boost

is very good for this purpose. the wave length to a higher value.
The output circuit of a two-stage am- b
plifier should never be brought near to the

O grid cireuit of thebiietector tube, as howl- GENUINE $3.00 VALUE
R ing almost inevitably results. More cases . . . VARIOMETERS:
of howling amplifiers can be traced to im- Reinartz Coils .........$0.98 Eorl (RevolVing stator) . sivenesssnsasnsoness 8228 &::gg g I MO 1o §0.30
proper placing of the wires than to any || ULTRA-AUDION Tapped .98 ||| Ri¥aitrent oo, Dot sttt speciai ‘Price | Keseo d-im. Mautded...orarsssiisilllls
other one cause. : VARIOCCOUPLERS: American Hard Rubber 3-in.
In wiring a set don't try to do too many Post Paid Raven (Greensilk wound) merican Hard Rubber 4-in
. things at once. Start at the input end and SEYFERLICH’S REAL RADIO e K agund: Emafold 3-in. Unbreakable. .
' work across to the output end, When con- || 68 west Washington St. on COVErEH) s e sss . Emalold  2.1n, Unbreakable.....oovuuicnninss (25
A aton CHIGAGD, ILL. Moradlo (Cotton covered).eseevss ) :
necting a set with vacuum tubes, connect Moradio (Enameled) ...coonsscersncasasarsese 2.00 MAHOGANY CABINETS
: Eastern Long Wave coupler (15 200" moters) 7.25 with genuine Bakelite Panel

Atwater-Kent _....

-]
»eo.Special Pr. (Knockdown for Immedlate assembly)
5 | 7xi0 . D...

trvaesssann

. . CONDENSERS: . ’
‘New R. C. S. Circuit Regal 43 ol 008 mfi, €3p..uesserevesssce.. 203

. 2.50

Dialer. condansers, ‘B’ tvats “and "eapaciiiss %, o L X
u 1 contensers, tenscanttbaanee tesaserccennnse W
Completedpgrés ofAthe1 :ﬁew R. C. S. Re- || including Variadons, in atoek. .. .....Speclal Pricc HEAD TELEPHONES:
ceiver and 2-Step Amplifier. 7x21 Cabinet, American Bell 43 pl. with Vernier.s...oeevn... 5.50 Baldwin (Singis Units) Gen. Type “C"...... 6.0
7x21 Panel, 2 Switch Arms, 2 Plain Rheo- a\'mlerlca{l. Beil n23 239! n’wlth Vlernlcr........... g-gg }Vesier?zngéedricg {Type 500 W) ..10. A
- alone-Lemme . . senes 6 Tos 310} PP .
:tt:tsb ld})rzeermg Rhﬁosit,at 3 Jacks, 3 Sock Malono-Lemmon 43 pl. Vernler.........c.c... 7.00 | Brandes Superior (3060 ohm) .. .
s n Swite oints and Stops, 7 Arrow 23 pl. Vernler.covevecasurssrancsssnses %20 Tefephono connectors for Thrce pair phones... .85
(Patent Pending) Bmdmg Posts, 1 Grid Leak and Condenser, RHEOSTATS: TUBES-
MULTIPOINT atent Pending -American Transformers, one 14 Plate Repal (High quality 6 ohm)-u--------on---- 25 | Meyers HI-Mu_(Last [08)..ccienviiannenans.s
A S&gﬂhetlcmﬂvbTAL DETECTOR Vcrmcr Condcnser, Klosner Vernier ...... '-5-; All Standard Tubes In stock at........snucla! Pr. S I
Ellminates all dege‘;"togvgoygle%mgtgggfgm clearness 1R G 8 Coil and 2:4 ; 5 Fg&gﬁ;hﬁ;‘mﬂarﬂ ——— :70 Murdon %z Voit Dﬁtu‘:; and Amp.............. 4.75 e
and volume. Endorsed by Radlo oxperts and press. Sold %?&k up Wire, etc, Brndloysta i i viniainanes 1.85 9&%}"1‘%221'}21135 s(mﬁl s?z%h') Lo
in. Bezled Packages only. dJoin the etver incressing Cooveirerseraoren Tts (6 OhM STAMHATH) ruvvresvesesoncs: oo 70 | vioiten 2277 V. Medium size -
+ Rusonite mﬁl ted, S L ger&clsralcﬂadlu (Any and alf’ resistances) gg:cg ;; Volten 22/.; v, Largo size
- ¢e mounte ensl- Ad10 COFP. evnvenesnvresansnmannrsres i . i
. tiveness guaranteed ,,,,,,50c ‘Il MAIL ORDERS PROMPTLY FILLED ||{| Fada .,....0c0000i00 o 1l Special Pr. .\'ggggggggm Ta
; RUSONITE CATWHISKER : ﬁ&?&ﬁ??‘é%‘é R Phonograph Attachmonts ¢y’ Shape.......... 1.25
. 14 Karat Gold Multiple Contact Super 25¢ Atlas Cllt Rate Radlo Shﬂp General Radlo (400 ohm) ..............Sbecia Fk Solderegt:d (Soidering Iron te attach to :

Sens:hve Atwater-Kent ......... wesssessnsenese . SpeCiA stand piug)
[ R N N R T TR Y PP, . hm)..... eecsesesnssstosn 1.10 AT T Y
Order from your dealer or dlrect from us, ‘ 345 S . Eramingham (200 o Single Cet Jacks.......
. outh Clark St., Chicago, Ill Paragon (200 OMM)....evevossconsnenernnnenas BO3 | “np e, Bopacen"aot dacksn
RUSONITE = PRODUCTS CORP. k ’ s Amsco (150 ohmy. ./ NI fag | Dauble dlosed, €t

LA A YR R E N R X LR RN WY ‘65

19 Park Row. N Y = Bradieyometer, 400 0HMS, veenseserrecnsoeases 3n Telephono lugs (for two DRORESI«sesesssoose 70
- fsteongl (I;.“S;“ckm ~ 75- Eal'm'n’llerl Dlaf &d}ustiments ? ) cieeils 0
Bell (Moulded Bak, Farel ar Base Mountings . 4o | BrachIndoor | por QUENIAR AMASErL 0 e0an 1. oe LD
s Rameco (Fine quality)......escceraenannes ene o840 Spanhettl (Any colar)...... .Per Igt. 08
Turney (All metal fino finish) wgeree 225 1 Rein FdEr WD COHlissruvernasssssnnsnss 2.00
Do Forest (Moulded).. -Speclal Pre | ANl Do Forest DL, Coils at. ......'.'..."'Spental Pr.
; 1. General Radio . e...... -Special Br. | Do Forest Triple Goll Mounting. ..v.vss.. Speolal Pr,
LY BG. a5 4 N i Radio Corp. (UR 542) ++-Special Pr. | Single Goll Mounting.. y 5
Double (Fada) ..... ves cessensenss Speclal PR, 1 pauble Coll Mounting..
S . ATTRACTIVE AND PRACTICAL ‘ '{J};"h(‘:ag‘l‘g“as """ O LR XX Special 94’;; Trinle Coll MoUNtIRD. v eeeeunnnncenoncnnanrnn
T~ ’ Built to inclose the entire set leaving ample space : WD 11 (Bell Panel or' Base Mtg.)... ser S0 Wo also carry in stock at all &i Il part
e - K TRANSFORMERS (Andio Freq. e Reinarte, “Rellex tancs Bapdarts
for loud speaker. Is cquipped with a compart- B Il Getts & Betts (13 to 1 Ratio)......- veees 550 iy es rearanarts;  fefiex and Hazeltine
ment for tools and an acid proof battery tray ’ Amertrans (Dot transformer on market, 2.00 Also plans and Instruction for completion and
which insures protection to rugs, clothing and ; 8 Radio Corp. UV 712... .0 0 esness Jvees-Steclal Pr. successful operation of Armstrong - Super-Re.
s a generative Receiver. Parts for this also ready
instruments, It has a bench of proper height . '%‘rlim}“%;%ljﬁgngecgﬁ'lgn“’m}n‘gf“-)- 1.50 for Immediate shipment.
making it possible to operate and enjoy your set " Radio Lab, RT.t (Limited supply)... 31 MAWHINNEY BLUEPRINTS, $2.00 T
M d T “ Dld Sta“dard) 3.80 GDMPLETE ET sasssarevrsennsess: b L
in comfort, Superior in convenience, quality and ROT0 COrge UV 17180ns semar S pectal Pr. . : o
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< ' .new circuit.

- number of these new wonder circuits, the

© -eapacity, due to the condenser action be-
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‘at Now of the Hazeltine Neutrodyne Clrcult?

Latest Addition to Hook-Up Famlly Presents Possibilities
By H. J. Marx

HE latest development in. Radio is
_ the popular craze for new circuits.
. The rankest amateur plays with his
~. apparatus, hooks it up in a slightly
- different way, hears a station and promptly
advertizes that he is the inventor of a
The Radio publications, hard
'-pressed by a clamoring rank of fans for
new gtuff, promptly fall and announce that
they are going to feature another new won-
der circuit,

The question of the practicability of
these new circuits can only be decided
through an actual set-up of the apparatus
and a test of operation. Considering the

reader can readily conceive the fact that
it is not an inexpensive proposition. In
doing this, though, the real worth of the
circuit is soon disclosed. The simplicity

v

ARV

unit, should bea kept as low as possible.
Because of this, the peculiar method of
winding honeycomb coils was developed

and in like manner lattice and spider web,

coils were placed on the market. This
same condition holds true of transformers
and even in vacuum tubes, between the
thres elements because of the dlelectric
value of the vacuum in the bulb. Iven
the wiring of the set creates capacity re-
actions if closely spaced. The actual mi-
crofarad value of this capacity effect may
be small, but its ultimate effect on the
operative efficiency of a receiving circuit
is very important.

Professor Hazeltine discovered a method
of fighting fire with fire—namely, of ap-
plying an external capacity to the circuit
from tube to tube which offsets or neutral-
izes the internal capacity of the coupling,
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or difficulty of the hook-up becomes ap-
parent.

There are many circuits that are unu-
sually good and efficient, but perhaps are
‘much too complicated for the average fan
to construct; then, too, they are difficult
‘to operate., Sometimes the difficulty may
not necessarily be one of construction but
rather a question of theoretical balance of
the circuits. 'This last factor is one that
the greatest percentage of fans will ﬁnd it
extremely difiicult {o overcome.

One of the new circuits that is effected
by this last factor is the Hazeltine Neu-
trodyne, The word “circuits” is used but
actually it is a2 misnomer. The Hazeltine
Neutrodyne is not a cirenit but rather a
method of overcoming, through neutraliza-
. tion, the various capacities in the coup-
ling from tube to tube of any multi-tube
receiving set.

Theory of Noubtralization
Every amateur knows that the internal

tween turns in the windings of any tuning
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The values of these neutralizing capaei-
ties are so small that they are expressed
in units of micro-microfarads. And one
million micro-microfarads make one micro-
farad,

000001 to 00001 microfarad.

It is in this respect that the wrifer feels
that the application of this principle to
the average recelving set is a little be-
yond the ability of the average Radio fan,

The best method of eobtaining such low
capacity values is by connecting two or
more very small condensers in series, then
the capacity value of the series becomes—

C=—7 i 7 (depending on the num-
—e— e ber in series)
C C C

Because of the low value necessary the
adjustment becomes exceptionally difficult
unless the proper equipment, methods and
facilities are available,

ing proposition, with testing equipment

COMPLETE .
- B
Bliue Prints
for the construction of a Flew-
elling Receiving Unit and two
step amplifier,
Instructions for Assembly

Description of apparatus and acces-
| sories and details of tuning.

CABINET DIMENSIONS
PANEL LAYOUTS
LIST OF PARTS

Send only money orders—no checks
or stamps. Coins at your own risk.

Book Department

Radio Digest

123 W. Madlson Street, Chicago, HL

Expressed in microfarads the xalue |-
of the neutralizing capacity runs from,

As a manufactur- | B

available, it is a simple matter, but rare
is the amateur that can boast of all this,

The method used in manufacturing tho
Neutrodyne condensers is illustrated in
the small insert. There is & small com-
position fubing of good dielectric value
into which there is inserted copper wire
at eachr end-<the thickness will be about
No, 8 gauge. Over the tube‘is slipped a

'////III/II/IIIIIIII//IIIIIIIM

’II/I;IlfllllIIIIIIIIIIIII//////IIIIII

copper sleeve, There is then a condenser
capacity between the tube and the wire at
each end, but since the swires are not
touching .or connected, the whole is equiv-
alent to two condensers in series, By push-
ing the wires in or pulling them further
out, a very minute control of a low ca-
pacity value is obtained. After the proper
value has been reached the wires are held
in position and the hole unit sealed. In
other words, 2 permanent variable is not
necessary.

A Neutrodyne Eook-up

In the hook-up is given a cireuit in
which the neutrodyne system has been in-
corporated. The two condensers marked
C-1 are the neutrodynes, the adjustment
of which will be detailed later. ‘The cir~
cuit consists of two stages of Radio fre-
quency amplification, tube detector and two
stages of audio frequency amplification,
one of which is reflexed to the first Radio
frequency tube.
uses s separate tube, -making four tubes
in all,

Condensers (-2 should have a capacity
of .001 to .002 mfd. Condensers C-3 are
variable, with a capacity of .0006 mid.
One rheostat iz used for the two Radio
frequency tubes, one for the detector and
one for the separate audlo‘frequency tube.
‘Depending on the type of tubes used, the
plate voltage may require changing.

Adjnsting the Neutralizing Capacity

The set is completely set up and tuned
in “for reception. In adjusting the first

The second stage of audio

neutralizing condensger the wire to the fila-
ment terminal of the socket of the second
tube is disconnected. This shuts out the
filament current of that tube without re-
moving it from the socket. There will

signals"through and reception will be heard -
in the receivers. The first condenser is
then adjusted until this reception in the

way the capacity coupling has been com-;
pletely neutralized, The filament wire ig
connected and the same way is followed

tube,  After the adjustments are com-
pleted these condensers are sealed and
should not be further adjusted. But any.
alteration in the coupling apparatus-nul--
lifies the action of the neutralizing con-
densers.

any great extent and does not necessarily -
require new adjustment of the neutrodyne
when a tube is changed. A change in the
type of tube will, however.

AERIOLA SR. STYLE TUNER UNIT

Green sllk on Bakellte Tubes with dizgram, $5.65,
REINARTZ ULTRA CIR. SET PARTS, $20.90
Ultra Helnartz Tuner Unit & Dlar., $5 95, wound to
the specifications of March 24 Radlo Digest. Ruby
Mica-Copper-Bakelite mounted Condensers N, P.- bind-
ing posts, .00015, H60c; .0015, 60c; .0025, 70c. Reinarts
coil Doub, green sllk-Bakelite Spider, $1, 65; Reinartz
plate clreult chokes (triple adjustable), $1.70. Complete
set Reinartz tuner and detector parts, $10.85. Tuner,
Det. and 2 Stage, $18.20. Two stage outflt, $8.95.
GOV'T RADIO STORAGE BATTERIES
Now Signal Corps Edlson 3 coll typo BB-4, $4.50; Sin-
gla Cells for W, D-n tubes, $1.60: 60 A. H. for
', D.-11 tubes, $5.25; 6 Volts Edison, $7.75; Edlson
“B" battery single clements, dc ez.; double, 10c.
HI-POWER AMPLIFYING TRANSFORMERS
Best! Loudesu No burn-outs. $2.63 with speclal

diegram.

GENUINE PEANUT TUBES
Wonderful Det. and Amplifier. Smallest tubo mado
(aeroplane style). 1 V., 34 amp., 34" dia. x 214" long,

FLEWELLING .006 COND'RS & PARTS-
006 Bakelite-Ruby Mica-Copper Calibrated Cond., 850,
Splder colls, green silk on Bakellte, $1.75 ca.

NEW SPECIALS
30 OHM RHEQ. for 201-A or W. D.-11 tubes, Sl 00.
Variable grid leaku. 1/10 to b Me;;ohms T5¢,
POWER LOUD EAKER BA.L'DWI\T

PHONES, $10.90, Varlablu grid. Cond., 000"5 or 0003
max,, 45¢. Vernler Attachment for any Var, Con-
donser, 95c. Armstrong Super. New 8 tube outflt.
Owner sacrificing.

QUALITY RADIO SHOP, RICHMOND, IND.‘

of chipping.

hard woods.

‘The self-evident Superlorlty of RADION Panels has
created for them a tremendous popularity among those
who build their own sets.
and engrave RADION, and there is not the slightest danger

The beautiful surface polish exceeds the finish on the finest of
Every panel is protected by its individual en-
velope on which complete instructions are printed. These are
the 18 stock sizes carried by most dealers:

One radio fap writes: “The finish is so: far su-
perior, and the working qualities so satisfactoiy
" there is no question but that future sets buiit
b_v me and my friends w:ll have Radion Panels. -

It is so easy to anl cut

el

1.40
1.35
275
1.40
1.55
1.85
2.20
2.75

tessesssssnsssssecs 175

718 ..evvnnvenens ceeses 2,25

RADION PANELS Stock Sizes, 3/16 in thickness.
" Blaek Mahgga&ltu T

.--................SD. 75

Slz6e- Black Maheganits .. K
x21 seesranstannssaees 24 5325 i
%24 .enee 3.7
Tx48 sevee 7.40
9x14 .eee 2,75 - *
1012 oeuse 2.60
1Zx14 .oeas see 24 3.45
12X21 seeseiscnisictenens 425 5.20
14%18 ..icasicinasecscane 425 5.20
20%24 ceeieesniacennesnss 850 10.35

name),

namely:

envelope,

DEALERS:

in your territory,

15 Mercer Street, New York, N, Y.

Your dealer can usually supply any of the above sizes from stock.
you cannot get it send us your order with the price (give the dealers’
and we will ship promptly.

RADION excels in the four most important insulation characteristics,
Low phase angle difference; low- dielectric constant; high
resistivity; low absorption of mmstnre.

Remember all hard rubber panels are not RADION nor do they pos-
sess the electrical and mechanical characterlstxcs of RADION Be sure
¥  you get the genuine, See that every panel is stamped and in its original

lf you do not handle RADION Pasnels, Dials, Kuobs, Sockets,
etc., we have a proposition which will interest you.
for catalogue and price-list or consult any leading clectrical or radio jobber

If

Write

American Hard Rubber Company

Department R. D,

Chicago Office: Conway Bldg.

Oldest and largest manufacturers of Hard Rubber and its products,

still be sufiicient capacity coupling to bass .

receivers is completely shut off. -In this . S

for the second condenser and the third .- -

The internal capacity of vacuum. -
tubes of the same type does not vary to . -
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. from the construction of this receiver.

" one that we like best, or of the one that
---gingle circuit straight regenerative re-

- -+ to the other as we wish, simply by moving

. Justment of the gri@ leak,

“s'7 eration on local stations are very common,
“*- .1 To builders of this set, the writer prom-

T In this series we are going to use panel

“ to match up with the antenna used, we

“May 12 ;;5'2‘3-.-

oy R, st

© U RADI o ‘DIGE s I

N:QUR last article we began a descrip-
ztlon of how to build the new one éon-
- denser Flewelling super set, and started
the details of the tuning inductance and
tickler coil. Before going on with the
constructional detalls 1 believe that it
would be a very good idea to show some
of the advantages that might be expected

Sécuring‘ the Best Reception

We are going to desceribe how to secure
the most from the set, and because of the
construction we will find ourselves in
possession  of really two sets instead of
one and can then take our choice of the

best suits our local conditions. Really,
wwhat we will describe <will be this—a

ceiver and the Flewelling super receiver,
and we will be able to change from one

one switeh, and »ossibly a slight ad-

Such a receiver is wonderfully adapted
to local conditions of any kind and will
- enable one to receive broadcasting of
some kind, no matter where one may be
Iocated, whether in the woods, an apart-
ment, or an automobile, and too, the build-
er may be confident of securing very much
greater volume than Is obtained with a
.one-tube set, reports of loud speaker op-

ises that he will use every possible ef-
fort to describe it, that the most may be
.obtained from it and it may not be amiss
to say here that he uses such a set him-
self in preference to any other, and that
--aside from any personal feeling in the
matter,
Panel Mounted Apparatus

mounted apparatus with coils, ete., in the
rear, so that if it is desired the com-
pleted set may be put Into a suitable
cabinet. A great many persons do not

“-"Howto Make One Condenser Fhvver Super Set

Part II—Construction of Variocoupler
By E. T. Flewelling

The tuning inductance -described in our
last article, if wound on the 4-inc¢h tubing
that was specified, ‘would have -a wave

Perhaps the easiest wdy to take off the
tap is to wind to the point where a tap
is desired, clean off the insulation at this

TAPS
PANEL
1
SWITCH POINTS  {|{f{{{{ll-SWITCH KNOB
Figure 2
length range of about 300 to 600 meters| point for 34-inch, then lay under the

on the average antenna,

Last week some of the broadcasting
statlons were re-assigned wave lengths
that went as low as 225 meters and in
order to reach this point it will be best

if taps are taken off of the coil at the}

30 and 40 turn points, That will give
us the following for the. completed coil:
130 turns of No. 22 or No. 24 double-
covered wire wound on a cardboard or
bakelite tube 4 inches In diameter, with
taps taken off at the following points: 30,
490, 50, 75, 100, 115, 130 turmns, or a total
of 7 taps.

As stated before, no attempt should be

-
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7
POINTSTO

BE TAPPED
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like outside mounted coils and for this
reason we bhegan our description of the
set by.describing how one might build his
~own self-contained tuning inductance and
tickler coil for mounting in the rear of
the panel. -

»This inductance is of the tapped type
so that one may choose the required num-
ber of turns and therefore differs from
the honeycomb coils that were called
for in previous articles, Boneycomb coils
are very suitable for the circuit, but be-
cause of the difficulty of mounting them
_on the rear of the panel and because of
.. s0' many ‘who wish to build their own coil
~ and set fogether with the difficulty that

‘'some have in choosing the right .gize coil

- will use the good old reliable tapped in-
" duetance for this particular set.

LOUD
SPEAKER

The wonderful
SHELTONE
LOUD
" SPEAKER with
every original

ATH. 815" mgb-nenuldu!nnbbeﬂtedl-'milh

BALDWIN

Type C Headset Complete
PERSONALLY test every pan- of }|; anes
to GIVE YOU a headset that has no

~squal. YOU CAN USE HEADSET IN
%{:GULAR WI?Y ALSOl lected
y price on these special selecte
Phones is, postpaxd................ $12'00
Cash with Order or C. O
,WALTER SCOTT, 10 St. Lukes Place, Monlclalr, N.J

made to bring out taps from separate
turns. A typographical error gave the
tap as 85 turns when it should have been
75 turns, which is the preferable point.
Winding on the Coil

The winding may be put on the tube
without leaving any opening for the tick-
ler shaft as sufficiently close coupling will
be obtained by mounting the tickler ball
at one end of the tube, as will be shown.

ow to build the

Reinartz Recewer

is told, complete with illus-
trations and diagrams, in the
latest addition to the “Chi-
Rad” Handbook-Catalog.

Qur Handbook also includes:

1. Technical discussions of
standard radio apparatus and
- equlpment.

2. Radio definitions, wire-
~less codes, wire tables, defini-
tions, etc.

Pin this ad to your let-
ter and mail it together
with a dime for your
copy of the Handbook.

Send for i, today!
CHICAGO RADIO
APPARATUS CO.

415 South Dearborn Street,

Chicago.
feag R. D,

bared section a plece of cardboard one
inch by 6 inches long. Continue around
the tube until the cardboard strip is met
again, bend the strip back out of the way
and continue winding until the next tap,

when the strip is bent back to go under .

the bared section again. - This gives’ a
tight winding throughout and leaves the
bare sections free from the rest of the
winding sc that we may solder our taps
to them without interfering with the rest
of the coil. The completed coil would looic
like the sketch, Figure 1.

Winding the Rotor

Suitable holes must be drilled into the
tube for the mounting of the tickler ball

and this detail will be left to the builder

of the set. The holes may either be drilled
through the sides of the tube or, you ean
if you wish, mount the ball and its shaft
at the end of the tube—it is simply a
matter of preference.

The ball should be large enough that
it will fit the.tube fairly snug and yet
not interfere with it. One hundred to 125
turns of wire on the rotor ball will be

(Continued on page 18)
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FLEWELLING

ALL PARTS NECESSARY
DEALERS: ATTRACTIVE DISCOUNTS

HUDSON'ROSS
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A DRY CELL

TUBE FOR 2

Variable high resis-
tance unit, 1/10 to 5
megohms.  Does the
work of e thousand
grid  leaks. Contains
standard mica coun-
- denser of proper ca-
éaczfy Bakelite, Price

Something new in radio.
element vacuum tube that is more sensitive
than a crystal.
high priced instrument and eliminates the.

. use of .storage and “B” batteries.
ception of word and note is absolutely
without a howl.
and its economical operation turns radio
into an inexpensive luxury.

Tube with socket $2.50. Ask your dealer or
write direct, sending dealer’s name.

Diode! A two
- Diode does the work of a

Its re-

The low cost of Diode

BRANCH OFFICES:

. 802 Forsyth Bldg., Atlanta, Ga,
703 Granmite Bldg., Pittsburgh, Pa.
709 Mission St., San Francisco, Cal.
1028_Fourth Ave Huntm;r'ton, W. Va.
636 Victory Bldg., Philadelphia, P
< 1011 Chestnut St.,

Munscy Bldg., Washington, D. C.

1121 Pine St., Seattle, Wash,

337 S. Western Ave., Los Angeles, Cal,
53 W. Jackson Blvd., Chicago, Il
1403 Monadnock Block, Chicago, IiL

Philadelphia, Pa.

C. H. Wallis & Co., 1409 Syndxcatc Trust Bldg., St. Louis, Mo.

ELECTRAD CORPORATION OF AMERICA, DEPT. B,
428" Broadway™, NEF York-

L
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"< FIRST STEPS IN RADIO

' {Continued from page 11)

sumably rather clearly defined and acts
as.a reflector to reflect the waves back
to earth as shown in Iigure 4. This ac-
counts for the greater night range of
Radio sets, When the sun is shining the
upper layers of the atmosphere are ionized
or clectrified and thus made partially con-
- ducting, but since this area of conducting
medium is not as clearly defined as at
- night more or less absorption takes place.

T.ocal Condition Affects Reception
R The above are natural conditions exist-
R ing about the earth, but we have in addi-
: tion local conditions that affect the re-
ception of Radio waves. As a rule the
waves follow rather closely the surface
of the earth, but when mountains are
.=~  reached part of their energy is absorbed
ST resulting in the wvalley beyond being in
S e @ gort of wave shadow that weakens the
received signals materially,
~ In @ similar manner large conducting
structures such as the metal framework
" of o building serve to cast shadows, figura-
tively speaking, that often makes 'reception
difficult if not impossible from certain
directions. 'The waves have no difficulty
in passing through masses of matter pro-
vided they are good insulators, but when
conducting masses are encountered a
short circuiting effect takes place that
absorbs the energy. The effect of this
is to cut a sort of gap in the wave front,
but the rest of the wave travels on and
closes up the gap again but the tfotal
energy in the wave is reduced,
el In using a loop aerial the presence of
A conducting masses in the neighborhood
e causes distortion of the wave’s front and
B thus gives erroneous directional effects
; = - when the loop is used as a compass.
T Acrial at Recelving Station
' e So much for the emission and prop-
agation of the waves. Let us consider
"+ how they affect the aerial at the recelving
station. In a generator we have a fixed
magnetic field through +which wires on
the armature are rapidly moved, resulting
e in a current being generated in them, A
P similar phenomena takes _place at a re-
k ceiving station for Radio waves®with the
exception that we have a stationary con-
ductor, the aerial, across which the Radio
. waves with their magnetic fleld sweep,
" thus generating a current. At the same
: time the electrostatic component of the
wave induces a current in the aerial to as-
sist that Induced by the magnetic field.
Since the electrostatic stress reverses in
we votion “with each wave with the mag-
- netic field being likewis. - reversed, an
~ alternating current is 1nduce=" in the re-
“  celving aerial.
e " By properly tuning the receiving aerial
L so that its period of oscillation 1s the
- same as the transmitting aerial each suc-
ceeding wave will add to the energy in
the circuit swith an increase of current
value to act on the detecting device used.
The two aerials are said to be then in
resonance and maximum signal strength
results.

—

‘Waves MModulated

‘We have considered a simple wave
without modulation for the sake of clear-
ness but it Is necessary that the waves
be modulated or changed in order to

R transmit signals or speech. In Contin-
o uous Wave Telegraphy this is done by
", simply starting and stopping the waves

to form the telegraph code or to throw
the transmitting aerial in and out of
resonance: with the receiver. The fre-
quency of the waves at short wave lengths
is too great to be audible, so it Is neces-
sary to produce beats in the receiver
circuits that they may be audible but this
will be covered later on,
In Radio telephony the problem is more
difficult. Upon the plain wave emitted
at Radio frequency is impressed the audio
‘wave or the variations of the currents
from a microphone. The voice wave mod-
" ulates or clips off the tops of the emitted
’ waves as shown in the illustration, Figure
‘5. Here we'see the voice wave forms a

sort of envelope for the waves of higher

frequency. However, we cannot hear the
individual carrier waves bhecause of their
R high frequency, but we can detect varia-

: ttons in the amplitude of the waves, which
takes place at audible frequencles. In this
manner the sound waves affecting the
microphone in the transmitting station are
carried by the Radio waves and impressed
upon the receiving =zerial to preduce in-
te:ngible speech. .

(TO BE CONTINUED)

Use water piping, and not gas piping,
for grounding the Radio equipment.

At night this strata of rarified air is pre-

B will bring you immediately our 32.page
booklet containing complete diagrams and
descriptions of Flewelling, Reinartz, Su-

;)er-Regenerative and other circuits. In-
ation about tubes, hints on construc-

o tion of sects and other_ valuable and in-
SV structive data_for everjone interested in
: Radio is included.

OQur complete line- of standard equipment
is also illustrated and described—an up-to-
date catalog of the newest in Radio at right

prices.

_FREMONT RADIO SALES CO.

227-229 Fulton St. NEW YORK CITY

Reviews of Books

How to Retail Radio. A new book tell-
ing of tested plans and methods and pol-
icies for the dealer in Radio. . Financing,
location, store equipment and arrange-
ment. Price, $2.00.

Vacnum Tabe Recelvers. By 0. 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 blue print.
Price, 75 cents.

The Armstrong Super-Regenerative Cir-
cuit. By George J. Eltz, Jr., E. E. This
is a De Luxe edition of thizs famous cir-
cuit, Profusely illustrated and fully ex-
plained, Fifty-two pages. Price, §1.00.

Lofax Radlo Handhook. A loose-leaf
handbook. This book never grows old or
out of date. All of the latest apparatus
and hook-ups are added as time goes on.
Anything that grows old is taken out and
new leaves substituted. Price, $3.50.

Home Radio—How to Make If. 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.

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

Radio for the Amatenr. By A. H. Pack-
er and R, R. Haugh. The underlying prin-
ciples of Radio thoroughly explained in
simple language and understandable illus-
trations. This book will teach you how to
construct and operate a receiving set suc-
cessfully. Price, $1.50.

Electrical Year Book. By TFrank H.
Bernhard. An encyclopedia of current in-
formation about each branch of the elec-
trical industry, with a dictionary of elec-
trical terms., It includes a classified di-
rectory of electrical terms and related
products and their manufacturers in the
United States and Canada. Price, $10.00,

The A B € Vacuum Tubes. By E. H.
Lewis. Is a book for beginners who have
no knowledge of either Radio or electric-
ity and sects 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-
g;rgoto evolve their own circuits, Price,

Radio Reception. By Harry J. Marx,
Technical Editor Radio Digest Illustrated,
and Adrian Van Muffling. A simple trea-
tise on Radio recention. 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 reference given to practical
tuning. 230 pages, with 130 illustrations.
Price, $2.00. -

The book department of the Radio DI-
gest 18 prepared to send you any of the
books on Radio published, whether listed
in our Book Review or not. Xiet us know
what book you want, send us your check
and we will gee that the hook is mailed to
you. YPostage stamps in payment for
books not actepted. Send money order or
check. Radio Book Department, Radlo Di-
gest, 123 ‘W. Madigon St., Chicago, Ill,

If the polarity of your B battery is re-
versed, do not expect to hear signals.

WE REPAIR
WD-11, $3.50

and OTHER
VACUUM TUBES

Excepting
VT-I and VT-II

MATL ORDERS Solicited and
Promptly Attended To

H RADIO CO.

n Avenue NEWARK, N. J.

COMPARE IT WITH WHAT
YOU ARE NOW . USING.
OURS 1S BETTER MAIL US)
‘30 CENTS
NOT Return it at Our Expense

|

ZDB EL-STEIN LABDRATORIES‘

éZZ 9""‘ 'ST. BRODKLYN MN.Y.SourH 2650,

Keep Dials from Scraping
The scraping of dials on the panel of a
Radio set can be corrected by placing a
thin plece of felt on the back of the dials.
Thiey will then work smoothly without
neise.

For Silent Operation
Shield the back of the panel with a thin
sheet of metal, solder all connections
tightly, make sure that the switch points
and arms are not loose, use spaghetti with
wires coming from the tops of the vario-

® S
coupler and insert a variable grid leak in: "

the circuit. By this. method it is often
possible to get rid of most of the unpleas-
ant noises.

Corinecting Batteries

When connecting batteries to other
Radio units, trouble may be avoided by
connecting the wires to the battery last,
and then just touch the last wire before
making permanent connection.: There is
always a possibility of having wrong con-
nections.

ANNOUNCEMENT

. Boston—Southampton

$110
ONE WAY $65

Connecting for.
London, Liverpool, LeHavre .

Il rf"

monthly.

N

GREAT NORTHERN |
STEAMSHIP COMPANY |

(Incorporated)

BOSTON, MASS.

Announces that Arrangements are
Being Made for Monthly

| 10 Round Trips to Europe - 1 |

Boston—'Gothenburg

$138
ONE WAY $75

Counnecting for
Christiania, Stockholm, Helsingfors,
Danzig, Riga, Copenhagen’.

. THE ABOVE PRICES INCLUDE RAILROAD FARES TO POINTS
AS FAR NORTH AS STOCKHOLM

The company plans to carry approximately two thousand passengers
Make your plans now for a trip during. the coming season.

Lives of passengers will be protected by "

EVER-WARM SAFETY-SUITS

A round trip, with all expenses on
shipboard included, at no more ex-

pense than a vacation right here at
} home! To meet the ever increasing

demand in this country for an in-
expensive and at the same time
thoroughly comfortable and enjoy-
able trans-Atlantic voyage, is the
prime object of the Great Northern
Steamship Company. Organized by
progressive business men who real-
ize the exceptional opportunity of-
fered now for inexpensive travel in
Europe, the Company will cater to
the thousands of intelligent persons

which prevent drowning and protect from exposure

who wish to visit the battlefields of
France, the Shakespeare country,
Scandinavia, the Land of the Mid-
night Sun, etc. A chance of a life-
time!  So it would seem; but it is
more than that, The company is
building for a permanent business,
setting a new standard of “high-class
ocean travel on a one-class basis.
That this can be done at a fair
margin of profit has already been
proved and is further outlined in
our prospectus. You'll find it ex-
tremely interesting.

WE WILL ALSO SHOW YOU HOW YOU MAY
BECOME A PART-OWNER IN THE MOST TALKED
OF ENTERPRISE IN YEARS, -

SeseuveT P EsIsENREdasEROEIBERERRIRERNERRLETY

" A. Wikstrom
Information Dep't
Edmunds Bldg., Suite 54
Boston, Mass.

I am interested in securing full
information regarding a trip to:
{Mark with a cross) One Way Round Trip
England /¢
France
Germany
Sweden
Norway
Denmark
Baltic Provinces
| Finland
Russia
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A. Wikstrom
Information Dep't
Edmunds Bldg., Suite 54
Boston, Mass.

I am interested in becoming part-
owner in the Great Northern Steam-
ship Company. -

Please send me prospectus and
full particulars,

-

Name ......
Street or Rfd........

City OF TOWN..ueeeerrereeneenrnnss
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State
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. OT only the present but also the
prospective popularity of reflex cir-
oo cuits is indieated by the considerable

amount of interest that is being shown by
. Radiophans in the different types of these
“eircuits. Many are the questions that are
-asked relative to the efficiency of opera-
-.tion and results that can be anticipated.
““Details are being requested of the many
¢~ variations that are possible. ’

Two Classes of Circnits

For review, there are two classes of
. _reflex circuits, one of which covers that
- form of circult where each stage of audio

‘frequency is reflexed through the tubes in
the same order as the Radio frequency,
called the straight reflex, and the other
.. -.where the audio frequency passes through
“-.the tubes-in reverse order of the Radio
frequency stages, known as the inverse
- reflex. ‘
. A further sub-division ecan be made on
~the basis of the types of intertube coup-
. ling, such as transformer, resistance,
~ tuned impedance, ete.  Of these the trans-
former coupling has received the most at-
tention. Other types of coupling show
promlising Indications but have not been

fan asks for an analysis of the Neutrodyne
- Reflex—this is not a special form of reflex,
but rather an application of a method of
‘neutralizing intertube coupling capacity
- effects, As this will be taken wup in an
-article on the subject no details will be
given at this time. .

-

Efficiency of the Reflex .
A typleal question asked, is *“What can
one expect from an average working re-.
Alex?"  Unfortunately a satisfactory an-

-

fuliy developed for maximum results. One|

 RADIO DIG

'Making a Three Tube Reflex De Luxe Receiver

Part II—Sub-Panel Layout

By H. J. Marx
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leads which always furnish a ﬁrie variety
of howls and squeals. Who then can figure
what can be expected?

‘What May be Expected in Reflex Circunits
The writer, however, has developed an
efficlency percentage of what may be ex-
pected in reflex circuits compared to the
corresponding -stages In 2 straight eircuit:
One tube set—Radio fregquency, 76 per
cent; audio frequency, 756 per cent. :
Two tube set—strajght reflex—Radio
frequency, 70 per cent; audio frequency,

65 per cent. Inverse reflex—Radio fre-

BRADSS ANGLE

FASTENED TO END —si
OF CONDENSER

- o

AN

—

BASE OF CABINET

swer jis very difficult, not because the
operation of reflex circuits is unreliable,
but on account of variations found in the
efficiency of all apparatus used in Radio.
For example, as has been stated before,
‘the efliclency of a reflex circuit depends
to 'a great degree on the vacuum tubes
.. and how the coupling methods match up
with the characteristics of the tubes. As
an illustration, the impedance value of-the
average peanut tube is such that it will
not operate satisfactorily with the average
transformer. Thercfore in a reflex circuit
this handfcap is increased bécause of the
necessary relation of the two transforms-
ers to the tube. Then again, even a poor
circuit will, in. some places, give good
sresults, while in other places, big cities
for example, even the best of circuits will
often refuse to do anything but the ordin-
ary class of reception. One man may have
a wonderfully eflicient aerial while the
other fellow with a similar set gets noth-
~~ ing on account of a poor-antenna. Some
- ..fans have the knack of wiring a set up
.. -right without inductive reactions between

Figure 1

quency, 76 per cent; audio frequency, 7
per cent.,

The use of a crystal detector may de-
crease the volume that may be expected
from the detector stage, provided a tube

RADIO “BUGS”

Get into Business for Yourself

Why not turn your hobby into money? You
can easily make $15.00 a day, or as mtuch
more as_you like, by our wonderful plan of
selling Radio direct to the ‘millions of peo-
ple just waiting for our better parts or sets.
We furnish everything you need at lowest
factory prices_and tell you how to build a
rofitable business of your own.

nott products are up-to-the-minute.. Knott
lans are unique and unbeatable. Radio is
just beginning to come info its own—are
you? Want to make more money—want to
be your own boss? Write TODAY for FREE
instructions, How To Sell Real Radio.

E. R. KNOTT MACHINE CO.

S .| alter these values considerably,” °

1 ernment,

1-D Ellery St., S. BOSTON 27, MASS.

!

were used, but it makes up for it in the
simplicity of operation and clearness of
the reception. The crystal volume then
may be considered as 80 per cent of that
of the tube. ) .
Applying these rules to the Reflex De
Luxe the relative efficiency should be that
of a good five tube set. Theoretically
this hook-up is equivalent to, two stages
of Radio frequency, detector and three of
audio frequency—the summation of the
efficiency values gives a relative value of
80 per cent on the whole or equivalent to
about five tubes. This has been substan-
tiated by”'the results obtained with this
get.  Naturally the wvarious factors ef-
fecting the efficlency of all circuits may

MAIN
£

Figurs 2

» .. 'The Suhb-Panel

found necessary to assemble all apparatus
on the main panel. This was finally ac-
complished by means of o sub-panel that
was mounted on the ends of the variable
‘condensers ?y means of brass angles

GUARANTEED

VACUUM.TUBES

114 Volt Detectors .oveseeserssresssacares$3.95
1% Volt Detectors and Amplifiersiesei., 495
6 Volt Detectors and Amplifiers..icessess 325
Above. Tubes shipped . prepaid
WE REPAIR YOUR BURNT OUT
" VACUUM TUBES

Quick Service . :

WD-11 .......$3.50 -Uv-2n1-A ....$3.50
UV-200. ...... 2.95_ UV-201 00
When sendlng Tubes for repalr Include with Tﬁour

remittance parcel Dostage for one pound. bes
guaranteed cqual {o new.

Abalene Radio

416 D Broadway New Yeorl, N. Y.

dreede

" Bince no baseboard was used, it was| [§

as shown in Figure 1. Four of these angles
were used, two cach- on each condenser
on the right and left side of the main
panel. Depending on the condenser con-
struction, this mounting method connects
the brass angles in direct electrical circuit

(Continued on page 18)

ORMICA

Al _irmated Pherolic fondensation Product
SHEETS A TUBES RODS

RADIO PANELS

CUT PERFECTLY SQUARE
TO ANY 5I1ZE

THICK 3/2¢ PER SQ.INCH
THICK 34 ¢ PER S0 INCH
THICK !¢ PER SQ INCH
THICK 1¥2¢ PER SQ. INCH
THICK 2% PER SQINCH
THICK 2%2¢ PER S0.INCH
THICK 4% PER SQINCH
. THICK 5 Y4% per SQINCH
_SEND FOR COMPLETE PRICE LIST

_ PROMPT ATTENTION TO MAIL ORDERS
DEALERS PRICES ON APPLICATION

STARRETT MFG. CO.

510 SOUTH GREEN ST, CHICAGO

V32"

Eugene T. Tur-
ney’s patent on
Spider Web
Winding is- the
only one grant-
ed by the Gov-

today. And so they will be used
Turney Spider Web Coils are wound b

ordinary
Duolateral Coils,

capacity. Eliminates the Variocoupler

many months have passed.”

Hook-ups for Tube and
TRISTAN SALES

No. 1 Union Square

U. S. Bureau of Lighthouses Has Indorsed

SPIDER WEB COILS

1 .
TURNEY SPIDER WEB PLEX

Yes, Government Bureau tests tell the story—épider Web Wingi-
ings have proved to be the best form of Inductances in Radio

the wire completely surrounded by dielectric, 95% of
harmonics which are exceptionally pure and many times more resonant than
handwound Coils. Are cheaper, less bulky, and more efficient than

IWAVE LENGTH RANGE—90 meters with condenser in shunt,

The Radio News says editorially: “We make the prediction that Spider Wb,
or basket weave. Coils will be used by Radio Experimenters exclusively before

See Your Dealer, or Mailed Direct on Receipt of Cash or
Money Order (No Stamps or Checks)......o0veeeen

SOLE NATIONAL DISTRIBUTORS

Turney Spider
Web Coils are
wound on auto-
matic machines -
—also patent-

Absaolute

ed,
_ uniformity s
N certain, -

in Government Lighthouse Sets.

a newly patented machine that keeps
‘): of which is air. Result—

No body

as a tuning. unit,

$4.50
Crystal Sets Included. . :
CORPORATION

: New York City
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THREE TUBE REFLEX

* (Continued from page 17)

to the fixed plates of the variable con-
densers. For this reason care should be
taken that neither the angles or tho brass
serews for mounting come In contact
with any of the apparatus or wiring, this
creating a short circuit. If the holes for
the mounting screws are sufficiently
countersunk in the sub-panel they swill
not come in contact with any of the ap-
paratus mounted on the top of the panel.

sub-Panel Layout

The layout of the sub-panel is shown
in Figure 2. It will be noted that the two

-Radio frequency or reflex transformers are
“mounted on top with the three tube sock-

. any mounting is done.

ets and the binding posts. The three audio
frequeney transformers were suspended
from the underside of the panel., The
center transformer was found long enough
to rest on the base of the cabinet when
the panel was in place and thus acts as
an addlitional support for the sub-panel.

- All holes for mounting-suspended appa-
ratus were countersunk sufficiently so that
the heads. of the screws for mounting were
at least #-inch below the surface of the
panel.

It might be well to suggest that o num-
ber of holes about -inch in diameter
should be drilled in this sub-panel before
These are for pass-
ing through the leads for connections be-
tween the upper and lower instruments.
It will probably be necessary to drill some
after the apparatus is in place but some
trouble will be saved.

In the next part of this series the de-
tails of wiring will be taken up.

(70 BE CONTINUED)

FLIVVER SUPER SET

(Continued from page 15)

_founél suitable and no absolute number
-is ‘given because it is not critical and
‘will vary with the ball used and the size

" of wire, and No. 28 or 30 wire will be

found very good. Do not attempt to put
as many turns of wire on the ball as

_you can because you will only defeat

your purpose.

We have simply deseribed the ordinary
variocoupler with more than the usual
number of turns on the rotor and so one
can, if they desire, use a standard vario-
coupler and rewind the rotor ball to meet
the requirements of this recelver, that is
to the 100 to 125 turms. If more than
this number of turns are used, one will
encounter trouble when using the set
as a straight regenerative set.

The shaft for the rotor should be in

Every Product’ Sold on a

«ppkE PERFECT!ON YOUR SELECTION™

Wé Carry Only STANDARD Advertised RalgE:YEquipment.
BACK GUARANTEE.

P

such rolotion to the taps on the tube
that when it is mounted on the panel
the taps will be on the side of the tube
and not on the back or front in relation
to the panel. This point is shown in Figure
3. This results in increoased efficlency of
the set because of the short taps that
it allows us to make.
Connections Should he Shori

This point brings us to a very important
thing to be consldered when any kind of
a Radio receiver is being built or designed.
That is the very great importance of mak-
ing all of the connections in the set as
short as we possibly can, If we remember
this point and do our best to carry it out
in our set it will result in our having a
recelver that not only looks good and
works good, but one in which it is very
easy to follow connections, and it will
often be found that this last is no small
consideration belng of especial value in
amplifier circuits.

In order that we may start to assemble
this set we will take up In our next article
the layout of the panel, and why; and I
believe that the why of panel layouts
will show several things of interest to

some of us.
. (TO BE CONTINUED)

Stops Singing Noise
If there is a continual singing nolse
when the amplifiers are used it is caused

by the tubes or amplifing transformers be- |

ing too close together. If available space
is Hmited place the transformers at right
angles. It is not advisable to use more
than two stages of audlo frequency am-
plification. . -

At least 50 per cent of the efliclency of

a receiving set depends on the skill of the

operator who is tuning it

- The Reader’s View

Flewelling Sot

Just finished a Flewelling set with no
other information or directions than that
published by your valuable paper and say
boy! she sure puts the old crystal set in
the shade on the north hill side.

Everything but the WD 11 tube is home-
made, including variable Vernier con-
denser, honeycomb coils and B battery,

Hale Brothers, KPO, of San Francisco
are now broadcasting and it sounds just
like it was in the same room, - Calgary,
Alberta and Kansas City (Sweeney Auto
School) and Pt. Worth come in like a
house-afire and the Portland Oregonian
Hoot Owls need a mufller to hold the vol«
ume down so that they can be heard. The

T.os Angeles Examiner coimes in splendid .
and occasionally Denver. .

Am going to assemble the set on o panel
and expect to get some real good results
then.

There has been a good deal of criticlsm
of the Flewelling in Spokane but that's S
the builders' fault, not Flewelling's. R

"Well, I must sign off but want to tell PR
you want the Radlo Digest is the best S
and most up-to-date literature on the art R
of Radio communication scen in theso
parts. Good luck to you. I'd sooner miss
my meals than the Radio Digest.— L
Carl Raney, Spokane, Wash. h

’ Advance Programs :

Permit me to congratulate you on the.
innovation in this week's issue—*“Ad- e
vance Broadcast Programs”—that alone is = . -
worth more than your subscription price- C
warrants and will be of Inestimable hene-ﬁ-» :

fit to all “phones.”~F, W, Sykes, Chicago;
Illinois,

drilled, 2 Dials,

_At the special low price. . ... ...

85.00 Audio Transformer s.ocecersnsssess $2.95
$5.00 Variocoupler, 180° ..iviierensrercnes 225
$1.25 7x10 Panels ..... PP - |
$1,00 Phonograph attach single.......... .50
$6.50 135 Volt_Tubes Guar...cocersearsass 3.95

.50 W.D.11 Bakelite Sockete..esensecees «35

+

1000 Miles Gua:anteed} on One Tub

A real radio set at a low price

Consisting of the following parts: 180° Variocoupler, Variable Condénser, 7x15 Panel already
Switch Lever Points Stops, .Rheostat Socket, Binding Posts, Bus Bar,
Sphagetti, Lugs and complete blue print to assemble in one-half hour. .

Two Stage Amplifier for above.......................$15.00

Write for complete list of other bargains

ECONOMY RADIO CO.,,

ceretetreeeaae.e....515.00

£8.00 Long range receivers,..... veseeness$4.50
él.OO Freshman Var, Leak & Cond....... 75}

75 Freshman Var. Leak only.......... .60
$5.00 Elect. soldering Iron...ccccesesiseen 375
$5.00 Detector - Tube Guarani....evseceeees 3.50°
£6.50 Amplifier tube, Guaran...eevessesess 395

132 Nassau Street, Dept. R.D.
NEW YORK CITY, NEW YORK

To this good news,
SINGLE TUBE sct a
TECTOR to take the place of a crystal detector.
same as crystal detector. .

We have set aside 100 B-METAL REFLEX

- tery PERMANENT DETE
are ready for your verdict, so fill out the
attached coupon and mail at once as this
offer is limited to the first 100 applicants,

LISTEN—REFLEX FANS|

Here is THE ONE THING NEEDED to make the REFLEX

GREAT instrument—A

one detectoy to cach.- I

P 1

Type G for Reflex Sots, $2.50 B'METAL REFEN‘ING CO. :
Type B for Grystal Sets, $1.50 3134 Trumbull Ave., Detroit, Mich |

o p——

Add 5% on purchases
above $10. Add 0%
on purchases below
$10—for Parcel ‘Post

“ FREE 4 $1.25

VOLTMETER OR AMMETER GIVEN WITH EACH
LTMEURCHASE OF 5, VER FREE

OR O

MAGNAVOX LOUD
~ SFEAKER, Type R. 3....... .

KLOSNER VERNIER RHEO.
STATS. List $1.50,...... 590

FLEWELLING CIRCUIT. Complete parts,
including DRILLED pael, double  cuil

Mounting and Honeycomb
coils; only standard em‘xln-$
O used. FREE DIAGRAM 17'75

REINARTZ CIRCUIT. Com- ’
loto parts Including Drillcd$ :
B FREE DIAGRAM... 1 1'95

PERFECTION VARIOCOUPLER
SILK WOUND. Fibre Base. $
LlsthS.oo. our Price.....coees 2'25

REINARTZ COILS,

Very Best nunllly.........‘......$1 075

DICTAGRAPH PHONES. 3°°°$5.75

Ohms. $8.00 List.....

MICA DIAPHRAGZMOSO‘Imumva $1.25 7

N. & K. PHOMES. 6000 Ohms. $6.50

THORDARSON TRANSFORM-
ERS. $4.50 List

........ tsasessse

your phone. List $2.
OUr Price...cceicvencenians YT

$3.25
BALDWIN PHONE. Original $4 75
Nathanlel, List $6.00. Special.. .
(80° BAKELITE COUPLER.

Sk Wound. List §5.00. Qur Prlce$2_'95

None Better Made......ccevnr
PERFECTION  VARIOMETER.
Guoranteed Quality. List $5.00. $2.95
our Price’ ..cceseveceans
" ACME TRANSFORMERS. $4
Type A28, $5.00 Listi.oeessee -25
VARIABLE CONDENSERS
. List our
‘lddpﬂm Price
8PS ;r m.'!.'{ei.f:?.".d.c.‘fs.n.’f ..r??f’..; $ 1.50 § 1.10
L Pl GO B s 280 133
43 Pl c‘?‘.“.‘?‘.‘.’?;;...’f‘.".“.‘f‘zf’...“:‘3‘3‘“1' 400 200
) 093 Plate Varlable Condenser
;mmwh&l% Yember e 4.00
an: ate ar; (] hi
3 c(:vith Yernlor io.... vensenesase .70 4.50

HONEYCOMB COIL MOUNTINGS
i1 Triple Mountings with leads—serew

adfustment .cecoesssssreoss veeness 500 275
Double Mountings with leads—screw

BAJUSIMENE cocveresssssrssnsoscenas 3.50 2.45

Single Mountings cceseensses wessrsss 0D A0
BAKELITE PANELS

2.9 1) S Y LI T 1.25

TXIS  svaevecnccssss N 1T 2.25

P 3.25

------- essansne sssasrssnesy

Tx24 varse
All Panels 3/16 inch thick.

il | crown TRIPLE cOIL MOUNT.
II INGS. $5.00 tist. Special.....

$3.95

PHONE CONDENSERS
All Capacities Fixed Condensers, Grid

AKS, €80, cooesvarscessnnne .. §0.30 $0.0%
Freshman Variable Grid Lealk,..... 78 .60
Freshman Variable Grid Leak and

Condenser combinad «...iesees X 75
All capaciifes of Dubllier Micadons
and Freshman Micons in stock.
HARD RUBBER PANELS
x10 Unbreakablo ...i.veeeosnass vee  sas 85
7x18 Unbreakable ...... [P e eee 1.50
7x24 Unbreakable ......... vevses ree  wee 1.95
BATTERIES
EXIDE A’ Storaze Battery, 6 V, 40
‘Amperes Mours, Tyoe 3 LXLS..... 17.85 14.00
EXIDE ““A" Storage Battery, ¢ V.
Amperes fTours, Type 3 LXLD..... 23.10  10.00
EXIDE “A** Storage Dattery, 6 V. 12
‘Amperes JIours, Type 8 LXL-13,,... 31,50 25.00
Everready ‘A’ Variable Storage Bat-
tery—G V., 90 Amperes Hours....., 18.00 15.50
Fveryready “A’* Sterage DBattery—6
V., 98 Amperes JIours....ceiec00ne 18.00 16.00
Everyready ‘A" Storage Dattory—8
V., 110 Amperes Hours.....c..es. 20,00 18.00
Fverready *B’f Battery—45 V....... 550 3.95
Everready B Dattery—2212 V...... 3.00 2.20
Volton B’ Battery—2215 V........ 75 95
Bright Star “B* Battery, 223 Volts 1.75 1.10
Bright Star B’ DBatter¥ee..oenannas 3.00 2.00
Bright Star “R* Dattery......v.cese 5.00 3.50
2214 V. Variable, 5 Positive ferminals .76 1.10
Bus Bar Wire (2 ft. Iongsths)...... ie  aew .03

PERFECTION RADIO CORPORATION,

121 West 23rd St., NEW YORK CITY

STORES ALSO AT 59 AND 78 CORTLAND ST, AND 128 CHAMBERS ST.
: - WHOLESALE AND RETAIL )

P}lglﬁs.d;r‘w%, "'I'HREPE & FOUR
ow Ready for Dellvery. Par«

cel Post Prepald, Each, Only $2'00
On account of the Nmited supply, the
salo of these bound velumes is limited
strictly to those readers of the Radlo
Digest who have subscribed for = year,
'?:3 eta; gggrs‘arlpt}on to Radlo Digest
a 3 volumes

2 and 3 or 3 and 4..... crnens 7.00 ﬂ
By suhserlbing now for one year to tho
Radio Digest you get both BOUND
VOLUMES 2 and 3, 26 pumbers, with ’
ono year's subscription, for $7.00.

2':13 gﬁ;dseglsgrlpting g: Radio Digest [1
; mes,

T I O Al ... $9.00 |
ALL ORDERS MUST BE SENT DI-
RECT—No orders on this offer will bo I
accepted through subscription agencles
news dealers or other sources, Check
money or oxpress orders (no stamps) l
must gecompany all orders. I

ERORERIT W LT B EFET T IITED,

R R T

Bound Volumes
Numbers Two, Three, or Four

Postpaid by Parcel Post with One
Year's Subscription to Radio Digest

REAL LIVE PERMANENT DE- R
No special wiring, connect the Lo

SPECIALS TUBE Type Non-Bat-

CTORS and having given them most exhaustive tests, n

e mm e

B8-METAL REFINING CO.
3134 Trumbull Ave.,, Detroit, ‘Mich. -

1
Send post-paid one B-METAL REFLEX DETECTOR, !
1
1

I will test same and return detector or prico within
fivo days.
Mall t0iceevesescencvssensse FETRRY. Vi (i1~ P

I G G N Sy WEE DEDY Ve S St S e Gm Smmy Smmt Wt S T W

S ﬂl”:ﬂw ’ /

Greatest Collection of Radio

Information Ever Published
- Relnartz Lonp Distance Circuit
Ultra-Relnartz Clreuit =* . -
Flewetling ‘'Flivver Cireult
Grimes *Inverse Duplex’ Circuit

Single Tube Reflex Gircuit . )

Armstrong “‘Super-Hateradyne™ Clrcuit | e

Twn,c"thr&o and Four Tube Reflex / R
reuits .

. B. C. Lessons.for Radio Beglnners

In addition to theso features these
tolumes contaln many iInstructive
articles, receiving sot dlagrams, how
to make asrticles, new apparatus, plc-

tures and ilustrations, hook-up dia- [of
grams, broadcasting stations, tech- [ -
nfcal articles and book revlews. s .
s 2" » & .‘1 'ﬁ,
13 Numbers in the Bound é
] Volume - o5 .
52 Numbers in Year’s A7
Subscription Y

1.........-...-_._._.,___,___5 L

COUFPOMN AR
PUBLISHER, RADIO DIGEST, .
123 West Madison St., Chicago, Illinois. g
Please reserve mo Bound Volume Number Two
and also Number Threo and one year’s subscrip-
tion to tho Radio Digest, for which I am inclos-
ing check-—3L O. for Seven Dollars,
Ploase reservo me Bound Volume Number Two or -
Thres or Four and one year's subscription to the
Radlo Digest. for which T am caclosing checlt—
M. O, for Fivo Dollars.

NAME casssecrsvenscertrosnseosrrensysssncssactss

Address ...

Cityseeecsrasrasasonnaanses

P T L R R T A R N R R R g

Statoseserssevenscse
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T Bugbear of Body Capacity,

< (84273 ARM, Chicago, Il .

-7 pell me how to get rid of body capacity

" “in - the Flewelling set. It is something

<7 awful, I have shiclded the panel and

< grounded the shield and, while I get some

‘relief, it is still bad.

Lo AVhile sitting at the instrument things

i .go along well. If I get up on my feet

: the music is gone and it takes about one

minute while standing before it comes in

full-tone again or if I-split my head plece

.- and ‘give one of the phones to my wife

.1 retaining the head: plece, it deadens the

saund the moment she handles it.

L. SWhy can't L get out-of-town signals?

“Sj=enn only use 21 to 45 volts on the plate,
more than that scems to deaden the sound.
I am using 2 peanut tube and I notice

- one newspaper says as a detector use
only 20 and one or two amplifying stages
use not more than 45 vélts. Why? Will
it kill the tube or shorten its life?

" "'Can -I.use 20 -volts on detector and 45
volts on a one or iwo step and will I get
better results? : -

S I cannot receive unless I use antenna.

... Ay antenna is 100 ft. two wires, 50 each,

"7 and about 50 ft. drop to second floor, or

150 ft. in all.

Please tell me about body capacity and
voltage on plate using peanut tube. The
.newspaper savs do not use in super cir-
"7 Teuit. )

‘When it comes to going from KYW to
WDAP or between any other local broad-
casting outfit the Flivver can't be beat.
s A~—Answering your inquiry with refer-
7 .ence of Flewelling circult will advise that
" ‘the bugbear of body capacity effect which

-i8 so. pronounced in this, as in all super-
regenerative circuits, is engaging the at-

tention of our experts towards a reduc-

“tlon if not o complete elimination. AsS

-2 soon as developments are perfected our

. -. - readers will promptly be apprised of find-

-7 ings in the matter.

. . Excessive voltage will shorten the life
".of the tube of course, but in the case of
a2 WD-11 tube that would mean about one
.“hundred and fifty velts,  You can with

perfect assurance use sixty-five volis on

the plate of a WD-11 tube.

You can use 20 volts on detector and 45
‘on a one or two step, as suggested, al-
-7 though we would advise high plate po-

“tential on all tubes in the Flewelling cir-
cuit, WD-11 tubes will function satisfac-
torily In a supér-regenerative circuit, )

Your antenna construction of two b0~

$1 $1 $1 $1 $1 $1 $1 $1 $1 $1

- |Book of Hook-Ups

REINARTZ FLEWELLING REFLEX

many others, simple and elab-
orate, fully diagrammed and
explained. Used continuously
by thousands of Radio fans,
both amateurs and profession~
~als, The greatest book. ever
+fl: . published for experimenting.
| - Keep this valuable litile book before
you at all times. Send your check
war. money-order for one dollar and
the book will be mailed to your.
Fifty hookups in the book—all dif-
ferent. Send your order today. The
edition is limited.

.BOOK OF HOOK-UPS, $1.00
E E S RADIO COMPANY

‘Randolph Building CHICAGO, ILL.

$1 $1 $1 $1 $1 $1 $1 $1 $1 §1

Comp_léte Parts—

Cockaday Circuit
Regular 'vamé,jzs:bo;f;._.—,-,;,, '$1.4.50

Dx-Flex Circuit
Complete Parts— $]= 7.00

Regular Value, $28.08.....0041.

Reinariz coils. ....., veseees . $1.75
Coils for Greene circuit. ...... .35
DX Couplers......cc0p00... 1.65
43 Plate Vernier....cveueee. 3.75
23 Plate Vernier....vcce0v... 3.28

$6.00 Diamond Head Set,
2000 ohm....c.cuo0vsee.. 3.00

.

Mail Orders Promptly Filled

-~ ¢ |WILLIAMSBURG RADIO
;7;;_7' |- SUPPLY CO., INC.

Manufacturers and Jobbers of

S RADIO SUPPLIES

'Questions and- Answers

'The Radio Digest Q. & A. Department does
not consider it ethical to divulge circuits of man-
ufactured sets. We request that all such in-
quiries be mailed to the manufacturers.

As a rule the electrolytic rectifier is more
practical for home construction, and if not
pushed foo hard will prove very satis-
factory.

A very good arrangement is shown in the
accompanying illustration, using a trans-
former to step down the current to 30
volts. A simple rectifier cell can be made
by placing an aluminum and a lead plate
in a jar large enough to hold two quarts
of water. The solution consists of four
tablespoonfuls of baking soda and two
tablespoonfuls of vinegar and sufficient

foot wires does not constitute 100 feet.
That must be accomplished in each wire,
including lead-In. A single wire of that
length is an ideal antenna construction,
generally speaking.,

Charging Batteries
(3626) DBS, Crawfordsville, Ind.

Please tell me how to make a rectifier
out of 2 pair of 1,000-ohm telephone ring-
ers. I understand this can be done. If a
transformer is used, please tell me what

kind. water to near]y fill the jar. Connect the
m e rectifier cell in series with the transformer
A TRANSFORMER| 30 VOLTS secondary and the battery, the lead plate

.C. . being connected to the negative lead of
" the battery. Thisg rectifier will pass four

or five amperes, depending on the size of

- the plates, and keep a battery well charged

ALUuMINUM up. A transformer rated at from 100 to

150 watts should be employed.

a—""ll

=
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Remaé’neﬁzmg Phones

(2381) WG, Detroit, Mich.

I have a pair of phones of a good make
but the magnets are getting very weak
with resultant loss of audibility. Can you
please tell me if I can remagnetize them
myself and how?

A—Answering your inguiry with ref-
erence to remagnetizing phones,~—it is, in
our opinfon, doubtful if you could accom-
plish it practically,. New magnets can

-+ —
STORAGE
BATTERY

A.—Experience shows it impractical to
make a rectifier from a 1,000-ohm tele-
phone ringer. Theoretically it would work
out by connecting the coils to the A, C.
current and arranging contacts for the
clapper to strike. In practice it will be
found that the ringer will stick because
the armature is too heavy to keep in step
with the alternations of the A. C.

The majority of telephone ringers are
tuned to work on about 40 cycles, Hence,
60-cyele current is a little too fast for
them.

R
|REFLEX
V.T.1—W.D.11-12—V.T.2 ||| Erla Reflex Transformers

L U.V.200-201-201A - || Il DESLERS: SEND FOR LITERATURE

ALL THESE POPULAR TUBES REPAIRED H“D’ON.RO,’ -

IN STOCK
TESTED AND GUARANTEED

-

-

e

be secured from manufacturer at a reas’
sonable cost and they may be substituted
for the pregent ones. This would be much
the better method. E

Windmill Tower Aerial
(3446) JAK, Paxton, IlL ’

Is it advisable to attach a 120-foot single - -
wire aerial to the top of a 35-foot steel
windmill tower? Wire would run north-
east and southwest, the southwest end
running to the house. If so, how far away
should the acrial proper commence? Would
placing a long style insulator in the wire
running from the tower to the end of the
aerial do any good? Ig it necessary to-
have both ends of the aerial the same
Ireight from the ground?

A,~—Answering your several inquiries,
would advise as follows: Construction of
aerial from steel tower, as suggested, ig -
all right if wire is properly insulated from
the tower. The aerial proper may begin
at about three feet from the tower. An -
incline in aerial will be all right, how-
ever; the highest end should be furthest
from receiving apparatus for best results,
'.:‘;nyl' standard insulator will serve effecs
tively.

Acrial Masts

(3477) CWH, Cedar Rapids, la. ’

Kindly give me a little information
'through your Questions and Answers col-
umn when convenient, I have two steel
masts and eight guy wires on each, None
of these are insulated. Should they be
insulated? ‘

A.—Answering your inquiry, we are ad-
vising that masts used in antenna con-
struction are not necessarily insulated
unless used for a transmitting circuit,

SOMETHING NEW

47 AWk

made of “B” Sy,
Metal._ 100% [ P

superior toX
any crystal. g
Puts nowii
Iife intoln
your se t.N
Guaranteed
for one vear.
It*s the
cheapest in

the long run. 5 Oc

Sold by all live deal
order’e% frm;xv tehe ers, or can be

B-Metal Refining Co.
3134 Trumbull Ave,

AT $3.00 EACH : 'L 7
123 W.Madisron $t.Chicago.

Detroit, Mich.

R.V.T. 6 Volt Amplifiers.....$2.00
R.V.T. 6 Volt Detectors...... 2.00
T.V.T. 114 Volt Ampl. or Det. 4.00
Postage and Insurance, IS Cents
*“TRY US AND SAVE MONEY
All Qur Tubes Have Standard Bases

. SLAPP TUBE EXCHANGE
; Suite 616, 132 Nassau Street, New York City

. ;f’

THE

s

5]

NEW CONSTRUCTION
oran FRE SHMAN

" Variable Resistance. Leaks

guaranteés long life and permanent resist-
ance—no pencil markings—assures an un-
broken range of 180 degrees. Eliminates
hissing, Clarifies signal

S Y

ce—————
pom—
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TELEPHONE BROA

A New Leak for COMMERCIAL

PANEL MOUNTING

Mounted on any panel in a few seconds—2

mounting screws serving as connections

behind the panel.

Complete with Either 06025 or 0005 Mid.
Micon Condenser

$1.00
Without 750

Condenser

A necessary essential for every tube
- receiving set

At your dealers—otherwise send purchase
price and you will be supplied postpaid.
Also ask vour dealer for our free diagram
of the Kaufman and Flewelling Circuits.

~ 8 fwry” " "
has? Fresiwman @. nc.
NTaoiod Gondernser 8Foducts

.

¥ RN N

'LS_OI Flushing Avenue, Brooklyn, N. Y.

106 Seventh Avenue New York City
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BOOK WITH THE BLUE COVER, FOURTH EDITION
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A COMPLETE LIST OF

AMATEURS, SPECIAL AMATEURS,
TECHNICAL AND TRAINING STATIONS.

OF THE UNITED STATES AND CANADA
ARMY AND NAVAL LAND STATIONS

OF THE UNITED STATES

HIGH POWERED TRANSOCEANIC
STATIONS AND THEIR SCHEDULES

ALSO

HOW TO CONSTRUCT AND OPERATE A
REINARTZ TUNER, DETECTOR
AND ONE STEP AMPLIFIER

ALARGETWO COLOR MAPINSERTED
$1.00 COMPLETE

.\
AT YOUR DEALER, OR DIRECT

704

vl e

DCASTING STATIONS

LAND STATIONS

i
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Frank Grey, an cight months' old citizen of Irvington, N. J.,
is one of the constant listeners of Station WOR. It really
makes little difference to him just what is on the air for he-
had not acquainted himself with the.full use of the English
language when last interviewed by a Digest representative.
If smiles mean anything in kiddie language Frank must

saying, in his own way, *I think J. E. K, is the bherries’”

“How do iou do?” says Helen Flaishman, as

she doffs her ncw Radio bonnet, made by her
fifteen-ycar-old brother, Nathan. This in-
genious young man built a Radio set in his
hat, and carries ‘an umbrella about as an aerial

© International

I took John Os-

borne, - a well
“known _Philadel

. phia business’_fmar; 3

and | memb
o Rider

- to.devise the
horseback

o
1,

Xetd
W

Wouldn't you like to go
canoeing with Miss Ann

~ May, the . Radio-canoeist
shown at the Jeft? Ann has
her canoe all freshly painted.
and the aerial set and-it looks
-like she will spend some en-
. joyahle evenings this summer,
“in” the sfream -near her Los
Angeles _home. She 'said, “It.
is all right as long as there is
“only the cther waves to bother
about, but .when the - other
.hind  start to punctuate. the.
-music—well you have to forget.
‘tho sét ond grab a paddle”
© International
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