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TUBE

CLASSES IN HEALTH
BY AIR WAVE LATEST

WGI'S “SCHOOL” IS FIRST
EVER ATTEMPTED

Expert Conducts Course and Answers
All Questions of Invisible
Auditors

(&Special to RADIO DIGEST)

BOSTON, MASS —A radio health school
is being conducted from Station WGI at
Medford Hillside, in charge of Arthur E.
Balrd of ‘the Caine’s College of Physical
Culture. Three exercise classes are con-
dueted each morning, each class lasting
about fifteen minutes and each followed by
a five-minute talk on some subject of in-
terest to those who desire physical effi-
ciency, Each of the three classes are ad-
dressed to a special group.

The first is to the normal business man
or woman who merely wishes morning set-
ting up exercises. The second is for those
who are overweight and wish to reduce,
and the third is for those who are under-
weight and wish to build up. EXxercises
will be graded: that is. they will from
time to time be changed to ke&p pace with
the improvement in condition of those who
follow them. Talks during the first week
or two have been largely introductory and
theoretical, preparing the student for the
more specific angd practical talks to fol-
low. They deal with all phases of per-
sonal hygiene, such as diet, bathing, rec-
reation and the like.

Give Personal Gunidance

A notable and wvaluable feature is the
answering of questions and suggestions
sent In by auditors who write to the
Amrad station, By this means personal
problems that might not otherwise be
coverad in the daily talks can be dealt
with by Radio if of sufficient general in-
terest, or by mail if purely personal.

No such course has ever hefore been
attempted by Radio, although one of the
western broadeasting stations has con-
ducted a simple course in setting up éxer-
e¢ises, The present venture has the added
feature of personal guidance for those
who seek special advice. The first dally
talks considered: “Factors in Health";
*“Why Exercise”; *“Changing Ideals in
Physical' Educatlon”; “From Four Feet to
Two': “Posture”; “The Key Muscles of
the Body"; and “Why Do We Eat?™

The program as it is given daily except
Sunday, stated in Eastern Standard Time,
follows: \

T7:00-7:20—Toning
business men.
7:20-7:40—Weight reducing exercises.
7:40-8:00—Weilght increasing exerclses,
A short talk follows the work-out,

up exercises for

GERMAN OFFICIAL EYE
HARD ON BUGS’ SETS

EL\'IN),\:. ENGLAND.—Radio is
ruled with a watehful eye In Ger-
many. Fvery set sold is licensed,

Those peing sets are allowed to receive

but one kind of mews. Government
authorities adjust the set for specifio
wave lengthe and then lock it up. The
sel ownor can receive only the kind of

Kes his 1i calls for.
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SERIES PLAYS TO
FANS BY RADIO

WGY Will Give Up-to-the-Minute
Reports on Big Baseball
Games

(8pecial to RADIO DIGEST)

SCHENECTADY, N. Y.—Buseball fans
who are also Radio fans will be able to
follow the World Series at home this year,
the broadcasting station of the

Electric Company, will give a
“play-by-play™ report of the World Series
baseball zames. Direct wires from the
ball park will earry every play practically
the second it happens and these will be
relayed by Radlio the fnstant received.

A "Radio Player Board” in the form of
a four-column newspbaper cut, by means
of which the fan, with his Radio receiving
get at home, may follow tle game, play-
hy-play, just as clogely as from an elec-
tric player board, is being furnished the
papers by the General Electric Company.

General

S —

Turn City House Phones
Into Air Wave Receivers

Novel Attachment Is Furnished
Telephone Subscribers

EVERETT, WASH.—Telephones in
Everett, already equipped with a device
which measures conversation, are to be
made into Radlo recelvers through the use
of an attachment to be supplied by the
Puget Sound Telephone Company. The
| apparatus {8 known as the Radio adapter.

To hear concerts, news bulletins and
other features, broadeasted by stations of
| Seattle, 30 miles from here, Everett fans
who are telephone subscribers will simply
hook their sets onto the attachment, which
fits into the telephone bell box.

WINFIELD, LA—W. W, Wood, mana-
ger of the Vietorln Theater, is planning to
offer his patrons the firgt Radio concerts
in connection with motion pictures ever
offerad by a theater in this part of the
state.

ORK

REFLECTION
IS PRINCIPLE
OF INVENTION

Received Signals Are Amplified
Twice on One Tube by

New Circuit

Bostonian Is Inventor

Triumph of William Priess, Radio
| Engineer, Result of Years
| of Experiment

(By F. N. Hollingsworth, Staff Corre-
gpondent)

BOSTON, MASS.—After vears of ex-
periment, William Priess, a Boston Radio
engineer, has developed a reflex receiver
using an entirely new prineiple, A single
vacunm tube is first made to function as a
Radio frequeney amplifier, passing the
product on to a crystal detector fo be recti-
fied, after which the rectified current is re-
turned througlh the tube for forther am-
plification at audio frequency. At the re-
quest of the inventor, the actual diagram
of connections is not published at this time,
but an outline of the scheme is given
through his permission.

Suppose it were light that wns belng
Inereased in intensity instead of Radlo
currents, TReferring to the sketch, “A"
in Figure 1 would be the source of the

light. This is thrown on a glass magni-
fying reflector on the left at point "“B"
and the reflector passes it over Lo a mirror
on the right at the point “C.* This “C"
corresponds to the crystal detector, in
the Radio circuit. The amplified energy
is then passed or reflected back again to
the magnifying reflector at ‘D" for more
magnification ending at “E." Total am-
plification is represented by the distance
R
Three Tubes Do Work of Six

Many advantages are claimed for the
new reflex receiver over some of the other
Radio triode tube eireunits, and It is as
simple to operate as any found on the
market. A model that has been adopted
for production has three vacuum tubes
20 interconnectad that they will do as
much as six. In this model the tubes
first act as Radio frequency amplifiers

(Continued on page 2)

LOUISVILLE HAS RADIO
SCHOOL FOR COLORED

I OUISVILLE, KY.—The Radio school

|
|

idea started by Station WHAS of

thig' city, has been extended now
to include a school for colored people,
The sehool is at the colored Y.M.C.A,
The ecolored population of the Loulsville
territory is estimated at 80,000 and the
enlored Y.M.C.A, is in the heart of the
most important negro district,
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TUBE DOES TRIPLE WORK

(Continued from page 1)

and second as satisfactory audio frequency
amplifiers,

it is elaimed that the three give better
results than when six individual tubes
are used. Several reasons are given for
using the crystal detector in place of the
vacuum tubes generally used for rectifica-
tion. In the first place a good plece of
erystal is almost as sensitive as an audion
when used on a straizht hook-up. Only
where the principles of regeneration are
employed is the vacuum tube superior to
the crystal Regeneration frequently
means distortion. One might say distor-
tion f= eoincident with regeneration, un-
less the latter is skilfully employed. The
crystal Is entirely free from rectifier dis-
tortion.

Crystal Néeds Little Adjustment

With the Priess reflex receiver,
waves are bullt up by means of Radio fre-
quencey amplification until they are so

powerful that practically any point on the
‘ery=ial will function, thus eliminating the

=

|
A
Figuve 1

fine adjustment ordinarily required of such
detectors.

One of the reasons that bave cansed
andio frequency amplification to be kept
down to two or three stuges the fact
that tube noises, squeals, crackles and
other kounds are magnified along with the
sienals. But dispensing with the
detector is =ald to eliminite the greater
part of the noises.

In Figure 2 is shown a diagrammatic
scheme of the single tube-crystal detector
circuit Invented by Mr. Priess. The signals
enter the tube after reception at 1, are
amplified and leave at 2, entering the
erystal detector at 3. They leave the de-

is

A%
2 3| crys-
|| rves @ TAL
1 T iy
g Figure 2

tector at 4 after rectification, going back
to the tube at 6 for further amplification.
At 6 the rectified and doubly amplified
sizgnals leave the tube and enter the tele-
phone receivers or loud speaking device.

The inventor of the new reflex receiver
which combines desirable Teatures of the
vacunm tube with those of the crystal re-
ceiver and the principle of reflection, did
considerable research work with the navy
in 1917, and with the American Expedi-
tiomary Forces In France as a lisutenant
in the United States Signal Corps. There
he was developing aireraft receivers and
later invented a loop transmitter, which
was used by the Amerlcan troops in the
trenches. He is now with the Wireless
Specialty Apparatus Company, as their
chief Radio engineer,

World Market Survey
to New England Firms

First to Receive Latest Business
Service

MEDFORD, MASS.—New England is the
first section of the country to receive a
new Hadio business service which repre-
sents the highest possible development in
the rapid distribution of business infor-
mation. This service, just started by the
New England district office of the Burean
of Foreign and Domestle Commerce, is
sent out each Monday evening from Sta-
tion WGI, at 7:30 o'clock, Eastern Stand-
ard Time, and includes a world market
survey. The material for the broadcast
is forwarded to Medford Hillside in ad-
vance by the bureau.

In this way New England manufac-
turers and exporters are pliaced in virtu-
ally direct communication with live busi-
ness in foreign countries. Only specific
trade information is broadecast, such as
textiles, shoes and Teather, paper, machin-
ery, electrical goods, ete.

Inguiries from foreign countries {for
these goods are announced, and business
men who are interested are able Lo obtain
the names and addresses of these firms by
commumiecating with the bureau's office in
the custom house at Boston.

An Oklahoma doctor who has a large
number of hospital patients, has a Radio
outfit on his nutomobile so that he can
nf “Tstsntly reached if necded at the hos-
P

tube |

all feeble |

HIGH SCHOOL’S ‘LOUD SPEAKER’ CONNECTED
WITH 25 CLASSROOMS HAS RADIO HOOK-UP

Piedmont (Califernia) ngh SclmoI |hn Enl t;:

install a avox t
shown in the top picture.
the school is at tge master station spe
the 25 receiving stations.
may be relayed to each room as

‘Below the pnne:p-l of

aking to

Received broadcasts
well

S

1
|

'HIGH SCHOOL SETS

UP ‘LOUD SPEAKER’|

Pledmont Cahf., Installation Has Action Is Taken After Success of

Radio Hook-up; Is First
of Kind

PIEDMONT, CAL.—A most interesting
installation has recently been completed
for the Piedmont High School, Piedmont,
Cal., involving a distinct improvement
over present methods of inter-classroom
communication. It was developed by the
Magnavox Company and consists of a
central or master station and 25 receiving
stations, each equipped with a Magnavox
telemezaphone, the motor generator and
battery being installed in a steel cabinet
in the basement.

The master station is operated like an
ordinary telephone (see photographs).
Talking into the AMagnavex In ordinary
tones, the speech is amplified in any or
all of the 25 classrcoms as desired, in
sufficient velume to be distinctly audible
to all the students.

While similar installations have already
been developed for hotel, rallroad terminal
and similar commercial uses, this is its
first application to school service. A dis-

tinctly novel feature of this particular in- |

stallation al=o is the fact that, by means
of a special switch, broadeasted Radio lee-
tures and eoncerts may be connected so
as to be reproduced in any or all the
classrooms by the same telemegaphones.

Get Location for Philly Show

PHILADELPHIA, PA.—The Guaranty
Industrial Building, Twenty-fourth and
Chestnut streets, has been secured for the
first Philadelphia Radio show and exhibi-
tion, which will be staged September 27 to
30 Leéctures, motion pictures and ad-

dresses by men prominent in the Industry
will feature every day of the show,

.\ AN 00 O Ele il N hietan s cam

ARMY PLANS MONTHLY
RADIO NIGHTS FOR FANS

First Entertainment

NEWARK, N. J.—Following the success
of the first Army Night broadcasting en-
tertainment from Station WJZ of the
Westinghouse Company at Newark re-
cently, all Army Corps’ Commanders have
been instructed by the War Department
to co-operate with local broadeasting sta-
tions in entertaining the fans and es-
pecially in establishing regular monthly
Army Nights,

Major General H. C. Hale of the 2nd
Corps Areca at New York, who put on the

first Army Radio entertainment, made
| such a hit that local fans demanded more
and arrangements have been made so

they will get it once a month.

The nine Corps’ Commanders who can-
not stage their oyn show on Army Radio
stations, will co-operate with local sta-
tions, farnishing band and wvocal musie,
speeches on military science and training,
or other forms of entertaining or instruc-
tive programs, Very soon now each of
the Corps Areas throughout the country
will have a new souree of Radio shows.

Brooks Field Soon to Have

South’s Largest Broadcaster

SAN ANTONIO, TEX.—Braooks Field,
near San Antonio, which opened a 20-
watt broadeasting station, DM-7, Septem-
ber 1, will soon have the largest sending
station in the South, according to army
officials. The eguipment is being shipped
here, but has not been assembled. At
present, a 76i0-watt station is in operation
at Kelly Field No. 1, also near San An-
tonlo, ls one of the largest stations in the
South, but i= not sending out resular pro-
]g)r;m:. Kelly Field No, 1 uses the ecall

e, el —
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Looking Ahead

The fourth of the series by Fi. M. Towne will
appear next week. Mr. Towne for 2 number
ol years has been employed in the labora-
tories of the General tric Company.

Panel Units for Your Receiving Sets. Details of
panel construction will soon begin. This
v-::.uhr feature has been requested by many
read L-'h

Broadcasting Directory. Gets better and larger
h weck. The only convenient reference
to aid yon in Anding a station heard

“How to Make ent.” Many kinks every
week are mterchanged here.

Radio Mustrated. The picture page is the best
of its kind.
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by Subscribing Now

Send in the blank today

Publisher,
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Dollars for One Year's Subscription to Radio
Digest, lllustrated.
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GREAT LAKES RADIO
SAVES TIME, MONEY

WEATHER SERVICE WARNS
SHIPS OF DANGER

Advices to Fleets Keep Boats Moving
when Safe—Prevent Waste
in Delays

WASHINGTON.—More than 2,000 hours
of operating time, worth at a conservative
estimate 3150000, has been saved to mav-
igating interests on the Great Lakes in a
single season by means of the Radio ad-
vives sent out from one of the smaller
weather bureau stations on the lakes.
There is no way of ascertaining definitely
how large is the total saving effected by
the Great Lakes Radio weather service,
which is one of the many activities of the
United States Department of Agriculture.

Vessels are not only warned off the
Inkes because of approaching storms, but
they are also advised when it is safe
to procesd and what route to take to avoid
heavy seas and apdverse currents. When
boats are idle the overhead expense ad-
erages $76 an hour, and may be much
higher.

Saves Time and Money

A large fleet of 40 boate anchored near
Mackinaw, Mich., for example, would not
have left before 8 p. m. had not Radio
advice assured the leader that it would
be safe to proceed at 2 p. m. This dif-
ference In time meant a saving of at least
$15,000 to the shipowners. At another
time 50 boats sheltered at Detour, Mich.,
were advised that conditions would permit
them to start Immediately instead of 10
to 16 hours later. The saving here was
estimated at $37,500.

Last September a steamer assisted by
n tug was grounded outside its regular
channel. The captain was informed by
the local weather bureau that the water
would not return to normal until the next
morning, and so suspended operations,
which were completed in a few minutes
when conditions were right. Five hun-
dred dollars for tug hire alone was saved.

Radio-Sent Power
Distant; Steinmetz

Expert Declares Particles of Power
Received by a Station Yet
Too Small

NEW YOREK.—In the opinion of Dr.,
Charles P. Steinmetz, chief consulting
engineer of the General Electric Company,
it is not within the bounds of probability
that power will be transmitted by Radio
in the near future.

“In some respects, Radio power trans-
mission exists today, for the message
which you receive by Radio has been
carried by the power of the electro-mag-
neétic wave from the sending station to
the receiving station,” sald Dr. Stein-
mets.

“However, while the sending station
sends out electro-magnetic waves of a
power of several kilowatts or even hun-
dreds of Kllowatts, this power scatters in
all directions, and it may be only a frac-
tion of a milllwatt which we receive, that
is, less than a millionth of the power sent
out. But this small power is sufficient,
when amplified, to give us the message.™

““The problem of power transmission es-

sentially differs from that of the trans- |

mission for communication, that in power
transmission most, or at least a large
part, of the power sent out by the gener-
ating station must arrive at the receciving
station, to make it economical to trans-
mit the power. 3

“Hence, the problem of Radio power
transmission iz that of directing the
Radio waves so closely that a large part
of their power remains together so as
to be picked up by the receiving station.”

RADIO AIDS RED FIRE
INPOLITICAL DRIVES

NF}W ORLEANS, LA —Red Afire,

parades and bands have, up to

the present, supplied the neces-
sary stimulant for enthusiasm in New
Orleans political campaigns. To those,
have been added Radio, The new res-
ular Democratic organization pressed
Radio Into service as a vote-getter,
The doctrines of that faction were
broadcasted nizghtly.

CANADA'’S FIRST GIRL
OPERATOR IS SIXTEEN

Madaline C. Cross, of Bolton, is the
Canada to have a
licensed amateur Radio transmitting
station. Miss Cross Is a full-Aedged
“bug,” and is as intimate with aerials
and rheostats as most girls are with—
well, whatever most of them are inti-
mate with. But she is modest with it
all, regardless of the glory.

T ORONTO, CAN,—Sixteen-year-old

first girl in

BEAUTY AND BEAST LISTEN IN

e

If appearances are not deceiving, the pet baby nluEhant of Miss Marie Dahm, Follies
h rdpaomelhing through his specially-constructed
bf;r expressive trunk, don’t you

has a remarkal

R o

girl, has
his ribs, He
© INT.

adio head set that has tickled
think ?

Amy Lowell Reads Her
Free Verse Over WGI

MEDFORD, MASS.—Something new in
Radio readines was given by Station WGL,
at Medford Hillside recently, when Amy
Lowell, widely known as a poetess, gave
a reading from her famous unrhymed
poems, Among her selections was “Be-
fore the Storm.” Miss Lowell is known
as a leader of the free versifiers, and
now that free versge has become accepted,
or endured, according to one's tempera-
ment, her place In the front rank of
modern poets is no longer questioned.

Find Thunder Storms
by Using Loop Aerial

LONDON, ENGLAND.—Locating thun-
derstorms by Radio is one of the opera-
tions recently carried out at the Croy-
don aerodrome meteorological station. A
loop aerial is employed and adjusted to a
wave length of 30,000 meters. A count is
mnde of the number of atmospherie or
statle discharges in different directions
during a period of 15 seconds. The posi-
tion of a thunderstorm is then located by
finding the direction from which the at-
mospheric disturbances took place.

KSD IS FIRST TO GET
400-METER LENGTH

41 STATES HEAR STRENGTH-
ENED ST. LOUIS PLANT

Post-Dispatch Station, Meeting Stiff
U. S. Requirements, Is Placed
in “B” Class

ST. LOUIS, MO.—Station KSD, owned
by the Post-Dispatch of this city, was the
first Radic Dbroadecasting plant in the
United States to be authorized and to
start to use the new 400-meter wave length
recently innovated by the department of
commerce. The rigid requirements nec-
essary to be met, makes the permission
to use this wave length quite an honor.

Notice of the change in wave length was
announced by Radiophone and the details
of the change were described. The great
ariance in power, range and service among
the numerous broadcasting stations in tha
different states caused the department of
commerce recently to determine to es-
tablish a new class—to be known as
class “B" stations—which would comprise
a few stations of great power and effi-

ciency,
Heard in Forty-One States

Station KSD, which has been heard in
forty-one states, in the District of Colum-
bia, in four Provinces of Canada, in Old
Mexico, and on shipa in the Atlantic Ocean
and the Gulf of Mexico during July and
August, the most difficult transmission
months of the year, was first in the nation
to be granted the 400-meter wave length.

This wave length will be used for the
4 o'clock and 8 o'clock p. m. concerts,
Market reports and news bulletins earlier
in the day will be broadeast on the 485-
meter wave length as formerly.

The result of the change in wave length
will enable persons having receiving sets
to choose which station they want to
hear. Other broadcasting stations of
lesser power and efliciency than Class “B”
will continue on the 360-meter wave length,
and amateur sending stations on the regu-
lation 200-meter wave length, will have
less traveled Radio lanes exclusively for
their own use.

Pair Wed as Fans
Tune in Ceremony

Bugs Hear Washington Couple Tzake
Radio

Vows in Real
Marriage

WASHINGTON.—"Do you take this
woman as your lawfully wedded wife?"

“What's this 1 hear?" scores of District
Radio fans asked themselves shortly after
8 o'clock in the evening recently, as they
caught the words of the marriage cere-
mony. It was no vaudeville “stunt,” but
one of the first real marriage ceremonies
ever broadcast.

John H. Collier, 1764 N street, north-
west, and Miss Helen B. Cook, 1229 Con-
necticut avenue, northwest, plighted their
troth and repeated the fateful vows of
marriage before the pulpit in the Church
of the Covenant, with Radio broadcasting
microphone beside them.

Firat, announcement was made to listen-
ers-in that the ceremony was to be hroad-
cast. Then followed the wedding march,
the reading of the ceremonial by the Rev.
John C. Palmer, and finally the responses
of the bride and bridegroom. BEvery waord
was heard distinetly from the church
Radio station operated bx A. Claeverella.

Suggest Radio Swimming Meet

BUFFALO, N. Y.—A Buiflalo athletic or-
ganization has suggested to the American
Radio Relay league that a long distance
swimming meet can be arranged with a
Hawallan swimming c¢lub and all results
—times and events, both at Buffalo and at
Hawali, could be transmitted by amateur
Radio.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Radio Stock Moves Fast

g b 4
WHAT HAVE
THOSE COWS
fans
i

o I UDIMIMVPRON VNN MDY W. SIS = ey R
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Selective Long Distance Receiver Explained
A. J.. Allen, Indianapolis Subscriber, Submits Odd Hook-Up

to secure selectivity and range simul-

taneously is not found every day,
Therefore the following letter from A. J.
Allen, a subscriber living in Indlanapolis,
Indiana, illustrating a noteworthy arrange-
ment of the regenerative circuit, should
hold much interest for the typical

perimenter.—Editor.
I have been an interested reader of

RADIQO DIGEST each week for quite a
period of time and have profited thereby
to an extent that leads me to congratulate
You on the very interesting and construc-
tive contents of your publication which
has been of great aid to me in experi-
mental Radlo receiving.

1 have also been interested in watching
the “Recelving Records" printed each
week ns submitted by your subscribers
and accordingly I submit herewith a few

a‘ CIRCUIT which will enable the fan |

ex-

of the statlons I have received during
the summer static season, towit:

Miles
Station Distance

KFAF, Denver,Colo..csussssa...1,000
DN-4, Denver, Colo...cssvsss.-.1,000

NOF, Washington, D. C.......... 800
WEB, Atlanta, G&...ccussensaans 460
WDAF, Kansas City, Mo.,..... 500
WHB, Kansas City, Mo.....s... B00
WJZ, Newark, N. J............ 700
WGY, Schenectady, N. Y........ 680
WHAZ, Troy, N. l-..-.....‘... 700
WHA, Madison, Wis...cccasv... 2300
KDEA, Pittsburgh, Pa......204» 3756

I could name many other stations within
a shorter radius such as WWJ and WCX
of Detroit, Mich.,, 250 miles, KSD of St
Louls, Mo., 260 miles, WOE of Akron, Ohlo,
WLW of Cincinnati, Ohio, WFO of Dayton,
Ohio, and many other stations from 100
to 300 miles from Indianapolis.

You will be interested in knowing that
I recelved all of these stations through a
cireuit using vacuum tube detector with
a two-stage amplifier and that T heard all
of them through a loud speaker all over
the room and in some eases many rooms
RWay.

The conditions under which the records
have been established may Interest you.
During the summer months 1 have been
living about 20 miles out of the elty in a
summer cottage located in the midst of
a densely wooded tract of land near a
river bank. All around the house are
numerous forest trees two and three times

\ 7
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| L
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Description of Constants Used in Circult

1—4&-plate variable condenser

2—Vernier variable condenser for fine tuning

3—Variocoupler (or other tuner)
4—Variometer
5—Variometer

6—Grid condenser (00025 to-.0005 mfd.) and

7—Filament rheostat
§5—Filament or A battery
S$—Potentiometer
10—Potentiometer

11—Plate or B baltery
12—23-plate variable condenser

as high as the house itself, yet my aerial

variahle leak (1 to 2 megohms) 13—Variometer
over which the statlons were received |[and the deseription accompanving the
simply um‘-»l»t- cd one Btr h of wire | article will be found quite explanatory.

ninety feet long shaped like a letter “S,”
each segment being thirty feet long with
a drop of about eight feet to the instru-
ments. The wire is loecated underneath
the roof and my ground consists of a
driven well pipe.

The hook-up 1 am using i8 shown to-
gether with the constants, As far as I
know this is the only circuit using three
variometers located as I have them placed

Federal Crystal Receiver

Feoeralnims

=ARE SUPERIOR=—

Federal Junior Amplifier No. 20

RADIO

WITH 'l'l-lE ADDITION OF

Federal

JUNIOR
AMPLIFIER
No. 20

The receiving range is
increased to

100 MILES

THESE INSTRUMENTS
are exceedingly simple to
operate—No knobs and Dials—
merely operate control arms until
reception i1s loudest.

Feveral Telephone K i!telegrapb Company

The Federal CRYSTAL RECEIVER

is a highly efficient instrument for the reception of RADIO Pro-
grams in a clear, soft, pleasant tone—when used within a radius of
30 MILES of a broadcastmg station.

=

No. 226-W Vaice
Frequency Amplifying THIS TRANSFORMER

Transformer

THE

Federal

JUNIOR
AMPLIFIER
No. 20

is equipped with Two of the
famous

No. 226-W
Voice Frequency

Amplifying Transformers

was used in ARMY and
NAVY radio equipment throughout
the war and has been used continu-
ously in commercial equipment.

BUFFALO, N

CHICAGO BRANCH OFFICE: 805 STEGER BUILDING CHICAGO, ILL.

Regardless of the number of controls to
be operated In this ecircuit, I do not find
it at all difficult to tune in immediately
almost any station within recelving range
and in fact it is so selective that I can
tune out high powered Indianapolis sta-
tions and recelve those out of town.

For instance, on Sunday night, August
13th, while the local (Indianapolis) Sta-
tion ‘WLK was brouadeasting, I tuned it out

, completely
" Automoblile School (WHB) of Kansas City,

and brought in the Sweeney
Missouri, through the loud speaker while
I could not hear WLK at all. On another
recent occasion I tuned out local station
WOH and brought the St. Louls Post-
Dispatch (KESD) in eclear and loud through
& horn. When I gef tired of listening to
some particular station outside of Indian-
apolis, T can very quickly tune in some
other station about as desired. I have
done a great deal of experimenting with
various tuned circuoits and have probably
tried out fifty or more, but 1 like this
particular hook-up better than all others
so far, because of its range possiblliiles
and the loudness with which it brings
slgnals to the detector foy further ampli-
fleation.

At present I am using Amrad induc-
tances and condenser capacitles as in-
dicated. Also I am using a Faradon
variable grid condenser No., 1820, which
has clipe for insertion of tubular leaks.
In addition I have connected in the circuit
as Indicated by number 6 in the diagram a
Chelsa variable grid leak. 1 find that having
the condenser and leak variable facilitates
the balancing of the circuit when tuning
and enables me to split the carrier wave
more eagily. The two potentiometers, num-
bers § and 10, are useful for the same pur-
pose, since their proper manipulation ac-
curately controls the grid and plate cur-
rent potentials. Especially is this true
of number 9.

Since the detector tube is usually very
critical in its adjustment it is of course
necessary to pay particular attention to
this phase of tuning in the manipulation
of any circuit. For my filament or A
battery I am using a five-cell Edison al-
kall battery of 714 volts, and about H0
volts of B battery for the two amplifier
tubes. For the detector I use a 224-volt
B battery. This voltage is varifable down
to 16 volt= through the use of potentio-
meter number 10 as indicated on the dia-

gram,
I have been using this experimental
clrouit throughout the summer months

with greatest satisfaction and without a
bit of trouble. I am now preparing to give
it & tryout with an outside aerial and also
with one to three stages of Radlo fre-
quency amplification inserted ahead of the
detector, With this arrangement 1 fael
sure that it will be possible for. me Lo
(Continued on page )

For Those Who Contemplate Making
Their Own Outfit

We RecommenaggQSLEyRadio Parts

Better—Cost Less

The following are the CROSLEY parts

necessary for a combination tuner
audion detector set.

and
I'hese parts are of

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

1 CROSLEY Vario-coupler with knob

and d

1 CROSLEY Model “A” Variable Con-

denser with knob and dial..........
1 CROSLEY V-T Socket..
1 CROSLEY Tap Switch.............
1 CROSLEY Rheostat
6 CROSLEY Binding Posts...........
1 CROSLEY Cabinet 514" x 1315" x
1 CROSLEY Formica panel 6" x 14"

Total

to 600 meters.

euene LeE s A

$ 3.00

1.65
.50
30
.60
30

3.30

2.10

Srarse Bt e

7n

A RPN NP Aa s A e WIS

In addition to the above, all vou will need
is a small amount of wire and grid leak con-
denser which may be had for about 75 cenls.

This Combination can be made into a very
efficient outfit with a range of several hundred
miles and will recetve wave lengths from 200

Any dealer can show you how to

hook wp the various parts.

Send for catalog and wiring diagrams

CROSLEY MANUFACTURING COMPANY

DEPT. R. D. . No. 9

CINCINNATI, OHIO
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RADIO DIGEST

ILLUSTRATED

Directly above is KFAC'S own orchestra, the mem-«

bers of whic
Marion Jones, Wilbur Funk and

right is N. D. Garver, manager

h are (left to right) Edward Moniot,
Stanton Smith.
the center is a view of the KFAC outfit, and one the

In

DISTANCE RECORDS
ARE KFAC’S ‘HOBBY’

California Fifty-Watt Station, with Own Orchestra,
Wins Fans’ Favor

GLENDALE, CAL—KFAC is a fifty-
watt Radiophone station using the Col-
pitts and Helsing systems of vacuum tube
modulation and transmission. In other
words, two tubes are used, one as a mod-
ulator and one as an osclilator. The sta-
tion is known as the Glendale Dally Press

Radiophone and ig located In the Press
building at 222 South Bramnd Blvd., Glen-
dale, Cal. It 1s owned by the Newlon

Electric Company of Glendale and, is in
charge of N, D. Garver, Radio operator
with thirteen years of practical expe-
rience, amateur and commercial. When
KFAC first came on the alr, many stations
bad already started and had afforded an
opportunity to find out jost what the
public wanted. The decision arrived at, was,
the public wanted most anyvthing except
phonograph muslc and they wanted a va-
riety. With this information at hand, every
effort has been mnde to please the publie,
and to a very great extent it is believed
that EFAC has succeeded inasmuch as
there is mo mail coming into the Press
office without several letters commending
the station. It has won much popularity |
on account of the eclearness of its prac-
tically perfect modulation,
Makes Distance Records

Modulation i not the only thing, for
thi= station has been listed in the columns |
of RADIO DIGEST practically every week
for long distance records. The latest|
record made was a report from an amateur
10 miles south of Wichita, Kan., by the
name of Coerce. The files of Radio KFAC
also contaln reports from Portland, Ore.,
a distance of 1,116 miles by airline, Grants
Pass, Ore., 975 miles; Vacaville, Calif;
Berkeley, Calif.; Battle Mountain, Nev.;
San Diego, and other places of distances
greater than 400 miles,

The station Is equipped with one of the
largest type of Brunswick phonographs and
a Marshall-Wendell Ampico piane with?
special reproducing sound panel. The
phonograph music is reproduced- through
a patented Magnavox tone arm, while the
plano sounds are picked up by a Magnavox
transmitter with a large megaphone. on
the mouthpiece. The megaphone Is also
used for wvolee, Iinstrumental solos and
orchestra music.

Find Megaphone Best

This method was used after much ex-
perimenting and was found to reproduce
without giving Jarring notes from the
piano, 'The plano is over twelve feet from
the microphone, while singers stand any-
where from twelve to fifteen feet away.

Another interesting fact which was dis-
covered during the experimenting was
that draperies were not needed. In fTaoct,
it was found better without them. It was
thought that there would be echoes and
rebounding from vibrations, but not so,
The reason was found to be that the
studio walls were finished rough and

_ caleimined heavily, In another room with

| are,

smooth walls and no caleimine there was
all sorts of rebound.

The antenna for the statlon consists
of an eight-wire antenna 90 feet above the
ground.
wire counterpoise, 78 feet long with wires
four feet apart, is used.

Has Own Orchestra

Another interesting feature Is that
KFAC is the only station in Southern
California to haye its own orchestra. This
is known as the “KFAC Orchestra."” The
orchestra as shown in the plcture consists
of four pleces: left to right: Edward
Moniot, banjo; Marion Jones, plano; Wil-
bur Funk, Saxaphone and Conductor; Stan-
ton D. Smith, saxaphone, Other members
of the orchestra not shown in the plcture
Eldin Benge, cornet; Morris Burke,
bass horn and Herbert Brooks, violinist,
This orchesira has become famous up and
down the west coast in a very short space
of time and has played at many society
affairs, hotel openings, dances and balls
sinee their organization.

The interesting feature of the story is
how the orchestra originated. One night
the four artists shown in the plcture were
scheduled to play solos. When they ar-
rived at the station they were Introduced
to each other and during a three-minutes
interval were organized into a four-piece
orchestra and sat down and played selec-
tions for three-guarters of an hour with-
out a mistake, causing compliments and
requests for favorite selections to rain
in for the remainder of the evening.

Since that evening the orchestra has
expanded in size and has been climbing the
ladder to fame steadily. They now play
once a week, Wednesday evenings between
7 and 8 o'clock, Pacific standard time,
playing requested selections, and have
never played but what they have been
showered with compliments from enthu-
siastic listeners. They have also recelved
practically all of their engagements
through their efforts via Radio.

Radiophone Craze, Old in

- -
U. 8., Storms Rio Janeiro

RIO JANEIRO.—The Radiophone craze,
while now becoming an old story in the
United States and other countries, has
just hit Rio Janeiro.

A powerful broadeasting station has
been erected on the summit of Mount
Corcovado, overlooking the city, and be-
sides the Government buildings, muany
commercial and private houses are being
equipped with receiving sets with which
to “listen in" on daily programs of con-
certs, news reports and lecturaes,

Other cities in the wvieinity also are
pieking .up the reports, which have bhoen
heard as far as Sdao Paulo. This ts be-
lieved to be the first big broadeasting
;::..tion to begin operation in South Amer-

SELECTIVE RECEIVER

(Continued from page 4)

plek up practically any station in the
United States within the range of wave
lengths that my instruments are capable
of receiving and with the addition of
honeycomb loading coils of greater range
I anticipate more surprising possibilities
with thls very simple circuit hook-up.

As It is now, by throwing a switch 1
can insert honeyveomb coilg as loading in-
ductances and receive code stations operat-
Ing on 25,000 meters, ©On several eveninga
recently 1 tried this experiment and heard
some of the prettiest code imaginable from
forelgn press stations. I have also had
Arlington time on the same arrangement
of coils with lower wave lengths.

The above outlines my summer experi-

| ence with this circult and I am now moving
Instead of a ground, an eightoen- |

hack to my city residence where further
experiments will bé conducted. I may
later have some more Interesting informa-
tion to tell, inasmuch as receiving con-
ditions in the ecity are of course different
from those experienced in the country due
to the many interference sources that one
has In town.

Just a few words in respect to aerials,
An experienced Radio man with whom
I am acquainted, and who is employed in
the Radio department of the Hatfield Elec-
tric Company of Indianapolis, advised me
that on account of his residence location
he was unable to receive with satisfaction
results out of town using an outside
aerial because of power line and similar
interferences. 1 told him of the results
I had been securing with my inside attic
*S" aerial and he proceeeded to install a
similar aerial. The remarkable result was
that he is now getting practically every-
thing out of town within the range of
his set,

In other words, I am about convinced
that an Inside attic “S" shaped aerial
properly installed and insulated will give
better all around results than a long one-
wire outside aerial. In faet, I mysslf
made comparisons by erecting an outside
aerlal In the country and tried both ot
them during the summer but I could not
get the results with the single wire out-
side that the inside “S" shaped aerial
brings me.

As a matter of passing interest, recently
I tuned out our local stations all evening
and together with a licensed operator
listened in on more than thirty-five code
stations, both amateur and government,
on land and sea. We had several stations
in eight of the nine distriets covering the
country. The missing district was num-
ber seven which we failed to pick up
although we did listen in on a code mes-
sage being transmitted from a station
In the Philippine Islands to a naval boat,
We also heard numerous “logging” con-
versations in code between land stations
and ships,

Twins, with Set in Auto,
Tour City and Hear Music

SAN ANTONIO, TEX.—Thomas Conroy
and Edward Conroy, 15-year-old twin
brothers, have equlpped an automobile
with Radio receiving outfit and each night
are seen touring the streets of San An-
tonio listéning to Stations WIAE, WCAR
and AS6, They have a single-tube feed-
back set. They also hear Houston
(WEAY) 160 mileg away and Fort Worth,
Tex.,, (WBAF) a distance of 309 miles.

RURAL BANKS HEAR
CITY MARKET NEWS

CLEVELAND UNION TRUST
SUPPLIES SERVICE

Radio Brings Farmer at Crossroads
Close to Centers of
Business

CLEVELAND, O.—Neuar o certaln cross-
roads In a southern Ohle county i= a
farmer who raises a big corn crop year
after year. In a little room in The Union
Trust Company, Cleveland, is a man who
spends almost four hours a day talking
into a RNadio transmitter. Neither man
knows the other. They are miles apart
and yvet—

When and at what price the down state
farmer sells his corn may' depend upon
what that man in the little room in The
Union Trust Company, Cleveland, speaks
into his Radio transmitter. For The Union
Trust Company i3 now broadcasting quo-
tations on farm and dalry products, grains,
flour, feed, live atock and Industrial and
Liberty Bonds and the like. The compuany
operates its own station llcensed as WJAX,

Banks Use Lobhy Bulletins

Banks throughout a radius of five hun-
dred miles from Cleveland are [nstalling
Radio recelving sets In order to keep them-
selves and their customers fully posted
at all times upon prices on farm produca
as well as the latest movements in the
financial world. These banks are sup-
plied with lobby afid window bulletins so
that gquotations received by Radio may be
given to thelr customers gquickly and con-
veniently.

As a result of this plan, whenever the
farmer at the crossroads drives to the
nearby town he stops into his bank and
gets the very Iatest guotations on corn
or wheat or live stock—his own particular
products. He can get these prices daily
or almost hourly, as quotations are broad-
cast four times a day.

Rural free delivery and the telephone
have brought about a close comtact be«
tween the farmer and the nearby Lown,
but Radio is the final step which links
the farmer to the city and enables him to
do business in the most modern and up-
o-date manner. No longer can the business
man in the city brag about his advantages
over the folks down on the farm, for
Radio now makes it possible for the farmer
to buy and sell on the same basis as the
man in the ecity, taking advantage amd
profit of the same fluctuations up and
down.

Xoops Banks Posted

Outlying banks nlso can profit greatly
by the broadcasting of bond guotations and
financial news, as bY this method they
are able to keep posted with the very
latest events and may recefve pertinknt
and valuable information hours and even

days earlier than they ocould otherwise
obtain it,

The use of Radio for this purpose is &
distinet innovation In the banking Aeld
and is attrocting o great deal of attention.
Heretofore Radio has been considered by
many people as a kind of a toy. It has
been used largely for entertainment.

(Coutinued on page 1)
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BIG NATIONAL SHOW
WILL BE AT CHICAGO

MANUFACTURERS' EXHIBITS
ONLY IS -PLAN

National Radio Chamber of Commerce
May Convene First Time at
Exposition

CHICAGO.—The first big, thoroughly
organized Radio exposition ever held in
the United States will take place In the
Coliseum at Chicago from October 14 to
28, inclusive, and will be known as the
Annual Chicago Radio Show. Heretofore
most Radio shows have been hit-or-miss
propositions, aimed to reap a rich harvest
At the gate through the universal public
interest in Radio telephony.

The Chicago Radio Show has been or-
zanized along entirely different lines. In
the first place it will be exclusively a
manufacturer’s show, the first affair of
that kind ever held. In connection with
this phase of the project the convention
committee of the newly formed National
Radio Chamber of Commerce has had a
special meeting in New York to discuss
plans for holding the first national con-
vention in connection with the Chicago
Show. Most of the large manufacturers
will be represented at the show and it
would be the logical time for the holding
of the convention. The big auditorium in
the Coliseum Annex has been tendered
to the Radio Chamber of Commerce for
n meeting place.

Supported by Association of Commerce

Back of the movement to get the con-
vention to Chicago stands the Chicago As-
sociation of Commerce, its president, E. E.
Gore, being of the opinion that Radio will
soon be one of the greatest industries in
America and he believes Chicago should
be the center of the manufacture of Radio
apparatus,

Most of the exhibit space in the Coli-
seum has, of course, already been sold
to the biggest manufacturers. A greal
deal of the remaining space has been re-
served, subject te the approval of the
management In  regard to exhibits, ete.
Tvery application for space is subjected
to the most eareful serutiny. Restrictions
similar to those imposed on exhibitors at
the New York and Chicago automobile
shows under the direction of the Automo-
bile Chamber of Commerce have been im-
posed. Complete decorative and color
schemes have been worked out and more
money is being spent in making the Chi-
c¢ago Radio Show a presentable exhibition
than has been spent on any other three
Radio shows combined.

Make Rigid Restrictions

The resatrictlons are for the benefit of
the exhibitor, as well as the spectator,
and are almed to afford the greatest op-
portunities for the exhibitor to get new
business with a minimum of confusion.

One surprising feature of the prellm-
inary arrangements for the show is the
jarge number of communications from
Radio dealers all over the middle west.
Many of them are insisting that the rail-
roads should make speclal rates. Others
seek information regarding hotel accom-
modations and it is certain that hundreds
of dealers will see the show before plac-
ing all of their winter orders.

Indications also are that all attendance
records for the Coliseum, home of the
biggest trade shows held anywhere in
America, will be broken. There will be
no “papering” and the management has
announced that the number of passes will
ba held to the *“irreducible minimum.”
Arrangements for the show have now
reached sueh a stage that it can be saild
without fear of contradiction that the
Chlcage Radlo Show will be the largest
and finest Radio exposition ever held any-
where,

Ten Stations Licensed for
Public Service Broadcasts

CHICAGO.—Ten stations were liconsed
for public serviee broadcasting during the
week of September 4 to § They are:

WLAO, Anthracite Radio Shop, Scranton,
Pa.: WLAM, Morrow Radio Co., Spring-
field, Ohio: WMAB, Radio Supply Co.,
Oklahoma City, Okla.: KFCC, Auto Supply
Oo., Wallace, Idaho; WHAJ, Drovers' Tele-
eram Co., Kansas City, Mo.: KFBQ, Sav-
age Eleeiric Co., Prescott, Ariz.; WLAL,
Tulsa Radio Co., Tulsa, Okla.; KFCP, Niel-
sen  Radio  Supply Co,, Phoenix, Ariz.;
WILAG, Cmting & TVash!nglon Radio Cor-
poration, Minneapolis, Minn.; WKAZ, Lan-
dans Musle and Jewelry Co., Wilkes-
Barre, Pa.

Now Have “Aircraft Radiomen”

CHICAGO.—A new type of Radio expert
bas just been desienated. “Aircraft Ra-
diomen” are now being developed by the
Naval Buremsu of Aeronautics at Pensa-
eola, Florida, and the Army Air Service
at Rantoul, Ilincis. During the past
year about 60 Radio operators for avia-
tion work have been tralned by the Naval
Alr Service at Pensacola, and assigned to
active flying duty where Lthey are doing
excellent work as aerial Radic operators.

INVENTS SMALL SIZE
DETECTORLESS SET

EW YOREKE—E. B. Myers, in-

ventor of the triode tube bear-

ing his pame, has applied for
patents covering a new six-tube Radio
frequency circuit without & detector
tube. Tests made during a severe at-
mospheric storm were entirely suc-
cessful. Even the announcer’'s breath-
ing was heard. The =et is entirely en-
closed in a small box approximaitely
b the size of a cigar box. It has but
one control knob to be operated, this
being on a variable condenser shunted
across the small loop aerial for the
purpose of tuning. There are no rheo-
stats or other controls.

Book Reviews

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 recelving set
suecessfully. Price, §1.50.

‘Experimental Wireless Stations. By F.
E. Edelman. This book assumes that the
reader has some knowledge of fundamen-
tal electricity and mathematics and i= a
readily understandable text for beginnpers
in the art of Hadiop communication who

desire to start with the elements. Price,
$3.00,
Elements of Radio Telephony. By Wil-

liam C. Ballard, Jr,, M. E. A reliable, au-
thoritative discussion, in simple form, of
the essential principles of Radio telephony

and thelr application. The use of math-
ematics has been almost entirely avoided
Price, $1.50.

Ths Thermonic Vacuum Tube and Its
A By H. J. Van der Bigl, M.
A, PhD. This book supplies the first com-
prehensive and reasonably concise treat-
ment of principles of operation and the

more important phbenomena exhibited by |

the passagze of electrons through high
vacus. Price, §5.

Telephony for Amateurs. By
Stuart Bellantine, consulting engineer and
formerly expert Radio aid, United States
Navy. A book of 300 pages neatly bound
and fully illustrated. A treatise on the
Radlophone suitable for the beginner aor
amateur who desires to study the science
from beginning to end. Price §1.50.

The book department of the Radio D!-[

gest is prepared to semd you any of the
books on Badio published, whether listed
in our Book Review or mot. Let us know
what book youn want, send us your check
and we will see that the book iz mailed to
you. PFostage stamps in payment fox
books not accepted. Send money order or
check, Book Department, Radio Digest
gnll.‘lllﬁutld. 123 W, Madison St., Chicago,

ATLANTA GETS NEW
500-WATT STATION

Success of Broadcasting in South
Brings Change in News-
paper’s Plant

ATLANTA, GA. — Radio broadcasting
has proved such a success in the south
that the Atlanta Constitution has dis-
carded its 100-watt set and installed a 500-
watt outfit, the equal of any in the United
States. The new station, whose call is
WGM, gave its first concerts September 1.

The mnew station uses four 250-watt
General Eleetriec wvacuum tubes, two of
which are employed as osclllators and two
as modulators. In addition to these power-
ful tubes, there is oné 50-watt tube which
acts as a voice amplifier. Another ampli-
fier is concealed in the studio. Two thou-
sand volts are used on the plates of the
250-watt tubes and 500 voli= on the plate
of the 50-watt amplifier tube.

Two Motor Generators Current

High and low voltages are obtained by
two massive motor generators. One de-
livers 23 kilowatts at 2,000 volts, while
the other delivers one kilowatt at 12 volts
for lighting the ﬁiamentq of the tubes in
the set.

All of the connections of the set are of
copper tubing. The cireunit i= a modified
form of the “Stanley British circuit,” which
has proved unusually effective. The aerial
I= of the cage tvpe, and i= 70 feet above
the roof of the five-story Constitution
bullding and 84 feet in length.

WGM will give mightly programs be-
tween 6 and 7 o'clock and between 9§ and
10 o'clock. The Sunday hours are 3:30
to 4:30 and 9 to 10 o'clock. Music fea-
tures these programs. The station has
its own wmrchestra, and offers the best

available amateur and professional talent.
Lectures, sermons and other features are
offered.

mantom-Clrcult

\'ESCD RADIIJ SHOP, Box 704, Vacaville, Calil.

All Parts for the

ARMSTRONG

Super - Regenerative

CIRCUIT

Send for Circular

Prices Reasonable :

Kramer Radio Company

4713 Sheridan Rd., Chicago, Ill.

L

“ALL-AMERICAN"’
Amplifying Transformers

Two years of successful use all over the
world guarantees permanent satisfaction.
Radio and Aundio Frequency.

SEND FOR CIRCULARS

RAULAND MANUFACTURING CO.
35 South Dearborn Street Chicago

Carter “TU-WAY’’ Radio Plugs

take two head sets and all types cord tip ter-
minals Price $1.50. 'Write for Bulletin on Car-
ter “"HOLD-TITE” Jacks and other products,

CARTER RADIO COMPANY, 209 Seulh State Street, CHICAGO

Baldwin Headsets

We have for immediate delivery a
limited number of Baldwin headsets

Type F......$16.00
Type G......$16.00

Transpertation paid in U.S. Cash with erder or C.0.D.

Ashtabula Radio Sales Co.

ASHTABULA, OHIO

TRADE
“Q-R" Vernier Adjuster
MARK
PRICE Type
$1.50 100
Pat, Pend'g
With this simpie attachment you will elim-
inate capucity effect from the hands and
the close micrometer adjustment ellables

you ta tune in signals which You were
unable to hear before.
Dealers

Manufacturers Jobbers
Write for Our Unusually Liberal Discounts

Robinson Specialty Company

2 WALNUT STREET, KEYPORT, N. J

@.mmmmmmm

THIS AD and 10c

—will bring you Cram'’s

new Radio map of all
broadcasting stations,
regular price 35¢c.
It will also put you om
our list to receive free our
new catalog of standard
Radio equipment.

Chicago Radio Apparatus Co., Inc.

“Dependable Radio Equipment”

e Pt T s T s r e ()

DEARBORN, CHICAGO
(@) v~ mmm-m.mmmmr‘é

INTERNATIONAL

CRICAGO RADIO SHOW

COLISEU

at the

CHICAGO
ILLINOIS

Saturday, Oct. 14 TO Saturday, Oct. 21

<€
THE PUBLIC
WILL MEET

MANUFACTURER

>

WILL MEET
THE PUBLIC

In the Largest Street-Floor Exposition Building in the United States

Officially Indorsed by

National Radio Chamber of

Commerce

Business Office
549 McCORMICK BUILDING

Phone Wabash 1844

wwwnr amerieanradiohicsternr-eom— - -
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RADIQO DIGEST ILLUSTRATED

The Radiophonist’s

art

VERY enthusiastic amateur, after|
E having spent some time listening to |

the broadcasting*of music with head |
phones, lets his thoughts wander toward
loud speaking devices which enable the
music to be aundible throughout the room
and permit other members of the family
to listen in.

Most loud speakers possess a limited
amount of distortion in reproduction. Re-
taining the original quality of the music
is a rather difficult problem and a number
of precautions must be taken in selecting
the apparatus utilized.

The Planet loud speaker, manufactured
by the Planet Radio Corp.,, of Chicago,
11, possess someé Iimprovements over
the usual types, inasmuch as it avoids the
tin and brass effect so often found in the
metallic horn amplifiers. The growling,
scratching and grating noises are almost
entirely eliminated. The emitter, or horn,
is a casting of Murphy bell alloy, & secret
composition metal elaimed to have pecul-
iar roperties for sound reproduction. The
construction called ram’s horn is similar
to that of the musical instrument known
as the French Horn. The tones are clear,
loud and distinet, with none of the echoes
or secondary vibrations kmown as sound
interference,

Clear Tone Marks Loud Speaker

The Iloud speaker ean be attached to
any receiving set with two or more stages
of amplification. The device comes in a
richly finished mahogany case and pre-
sents an atiractive appearance with the
horn in polished gold finish, enhancing the
appearance of any receiving set whether
at home, in the office, or in club rooms

tion in plate batteries has heen fea- |

tured before, the new type Mustrated
has an interesting feature in the addition
of & tap switch included in the battery
cover. This unit, manufactured by the
Hipwell Mfg. Company of Pittsburgh, Pa.,
is an exact duplicate of the usual battery
unit, but the. cardboard cover has two
binding posts at the base for fixed connec-
tions.

By means of the tap switch the poten-
tinl between these two terminals can be
varied in stages of 135 volts to the maxi-
mum of 223 volits. The binding posts of
the cells project through the cover and
the usual thomb screws are furnished so
that fixed connections for any particular
tap can be made If desired. The indi-
vidual cells are replaceable.

The battery is neat in appearance and
makes a convenient, compact unit for any
Radio recelving set because the tap switch
avolds an extra control on the panel, and
at the same time permits the close regu-
lation of the voltage often found neces-
sary In the plate cireunit.

gLTHO‘BGH the individnal cell construc-

Small Vernier Condenser

A small projecting arm is attached to
ona of the tie rods of the secondary con-
denser and it becomes one of the station-
ary plates. A small rod is passed through
the cabinet from the front to the back
parallel with the condenser and on this

rod is fastened another similar arm. It
can be held in place with two pieces of
cork glued on elther side. This is ad-
justed so that the movable plate comes
close to the stationary plate. A wire con-
nects the movable plate with the other
movyable plates of the condenser. A small

Socket Aerial Has Mica Dielectric

TI{E POPULARITY of socket type
antenna is indicated by the number
of different makes that have been
placed on the market. The one shown in
the illustration is manufactured under the
trade marked name “Antennela™ by the
Chas. Freshman Company, Inc, of New
York City.

The plug is very neat in appearance and
is well constructed. The body lr made in
two longitudinal sections of Iinsulating
material, each side carrying a binding
post and & condenser. The condensers use
Mica dielectric and the plates are copper
foll. The average capacity of the con-
densers is .0003 microfarnd, As the plug
is designed to withstand the pressure of
at least 1,200 volts, the entire instrument
is well insured against any break-down
when used on the ordinary lighting elr.
cuit,

The plug is found to work very effi-
ciently with both vacuum tube and crys-
tal setg, Naturally the efliciency with a
crystal set is somewhat limited. The
usual screw plug is provided so that the
unit may readily be connected to any

lizhting socket. No current is consumed
as the resuit of the attachment to the
lighting wires, and static effects are great-
iy reducad.

Hints on Tuning

The operation of changing the adjust-
ment of & crystal or mineral deteclor
often results In a slight change in the
wave length of the cireuit, This is caused
by the relatively high internal resistance
of the crystal.

In view of this fact, slight readjust-
ments of the tuning colil or of the variable
condenser will be found advisable after
the detector has been adjusted—P. J. M.

Use for Old Dry Batteries

Do not throw out wour old dry ecells,
The tar insulating material may be used.
Rinding posts may be filed down and
made into ideal switch points. Fifteen
or twenty old batteries may be =oldered
to a heavy wire and buried four feet in
the ground and used for a ground con-
nection.—Ceorge A. Muir, New York City.

Tap Switch Provided on B Battery

dial may be used on the front if deaired.—
Kankakee,

I. J. R. Wilkinson, M. D., Til.

WasMLamericanradiohisten-com

HE GRID leak as used in Radio re-
‘ I celving equipment consists of a non«

inductive resistance unit. The fune-
tion of a grid leak is to drain the grid
of the excess negative charge which
would gradually accumulate if the gria
was perfectly insulated,

An ideal grid leak should embody a non-
Inductive, non-capacitive resistance of
constant value, In order to maintain a
constant resistance, the resistance ole-
ment must be enclozed to prevent forelsn
objects from injuring or otherwise chang-
ing the element.

8o far the ordinary grid leak fulfills
these conditions. However, it has been
found that many of the grid lenks on the
market, did not remain constant in resist-
ance, but at the end of several monthe
even though not in use, it was found the
value varied as much as 607%. Careful
Inboratory investigation revealed the fact
that the resistance change was caused by
molecular displacement of the material
composing the resistance unit (usually
some form of earbon).

It was found that this action could be
prevented by enclosing a specially pre-
pared resistance element in an evacuated
container from which all molsture had
been thoroughly excluded.

The Electrad Grid Leak, manufactured
by the Electrad Corporation of America,

Leak Mounted in Evacuated Tube

New York City, is a resistance unit, rang-
Ing in values from .1 to § megohms (1
megohm equals 1,000,000 ohms). By ob-
taining a number of grid leaks of assorted
values and combining them in series, par-
allel or series-parallel combinations, prac-
tically any desired vaiue of resistance can
be obtained.

To predetermine the value of any com-
bination of resistance the following
formula will be of assistance, For re-
sistance in series:

R=R:+Ras+Rs

For resistance in parallel:

e | 1 1
e — i e

R R: Ry By

Mounting Jacks in Panels

When mounting jacks in panels, the
long sleeve support should be turnsd so
that the contacts will extend beneath the
jack. This will prevent the dust falling
in between the contact points. It often
happens that a small particle of dust will
cause an open circuit or at least noise in
the receiving ecircuit—W. W. Boes, Mil-
waukes, Wis,

Coupler Made from Tuner

It is not diffieult to make & wvarlo-
coupler from a two-slide tuning ecoil. The
materials necessary to make the change
are a Y-inch threaded rod with nuts to
fit, a wooden rotor, a B3-inch dial and
14 pound of No. 26 D.C.C. wire for winding
the rotor,

Wind the rotor with an equal number
of turns in the two spaces allowed for
the windings, Allow 10 inches of ends
for connections. When the rotor ls wound
mount It on the rod and attach it to the
cofl as shown in the illustration. The rod
rotates in % -inch holes bored through the
coil end. Turn the nuts up tightly on the

1 i J
— . Sear
iy :"' TUMING cOsE ey
WS o2 ssammary 3
Lt ROTOR & q
=) Z
L
& ' g =
% i~ mon

JECOvaAR Y
wooden core. Keep one of the slider rods
in place,

The rotor is the secondary and the tun-
ing cofl ls the primary. One slider i&
used Instead of taking off taps as In the
uszual type of varlocoupler. This coupler
has given good results on both tube and
erystal rectifler—George A. Coates, Mil-
waukee, Wis,

1
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8 . RADIO DIGEST ITLLUSTRATED
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Radiophone Broadcasting Station

CONTENTS AND HOW
BEST TO USE—

HE BSTATION schednles, given

below, are listed alphabetically
by call letters. Following the
eall is given the city and state,
the wave length (PROVIDING a
wave length other than 360 me-
ters is used), the miles range of the
station, the owner of the station, the
schedule of opernting hours, and the
kind of time used.

The state, city and eall list given
following the station schedule hst is
merely an index. One wishing to find
the ealls of the stations in his vieinity,
will find this index useful. All licensed
broadeasting stations in operation are
given in the index, while only those
whieh have made special reports to
RADIO DIGEST, are given in the sta-
tion schedule list.

Station Schedules

AG), Presidio of San Franclsco, Cul, 60 ml _Signal
Corrs,

U. B A Sun, T-9 pm. lostruction. Paciflo.

ASE, San .&mmin. Tex, 480 only Camp Travis, U, B,
,.am Tues, 7:30-E:80 pm. Thum, Sdo—Jdupm

o "'BE‘:: Sua. ey

500 mi Torento
tall, atocks, con-

gl. Fri, 8:U0-9:3 pm, concert, addross.

o

Vanoouver, Cmuﬁ 440 o o600 mi, D

q’mmu:a. Dally ex Sun, §:30-9 lﬁn;m news, wenlher, lll'i’
outicert,  Pacifio, :!sun.'lu. suving,

OFCF, Mootreal, Can. 440 %‘Bﬂm
Daily, 1-1:30 . 8-9 pm, m-
Farts” Bustorn. Dyl Saring.

GHEG, Calenry, Canada. 410 also. 1,000 ml w w.
Gt tadio B Rt M Morninx Atbsrtan.). Dully, §:40-
30 pm. news, stock quotstions, mole. Mouuntaio

ciIGB. Toronto, Canada. 440 only. 600 mi Marconi
Tues, 8-10 pm, concert. Eestern.
Calgary, Canada, 400 only, 200 mil  Weatern
ﬂlﬂﬂin i..‘nf. wicalnnrr Heralil, ) ’Dnl:r ex Sun, B8:80-
A 3% pm, musio, nows, baseball; 7:45-8:45, musle, ete.
Sun, 7;46-8:45 pu, churely sorvien, Mountaln,

v anada. 410 only. 200 mi.  Metro-
m:tnlnm me' Ccct IJnny ex Sat and Sun, 6-6:40 pm,
ncws, cono

k W AT ul . Q. Can. 200 aud 420, 40 mi
Ngfuu!n nl?r::na l\‘\'m!q. 'Fei, 0-10 pm or 8-, music ete,

Lerin.
CICA, Edmonton, cumln 450 only, 500 mi, Nd-
monton deumal Ltd,  Dally ex Sun, every evening,
nmale, hodtime story. news, wuuwr murke ngm

CD, Toronto. Onnndl. no only,

b ex Sat und Su .no pm. camut. Sat
P B A “'Fo 1y, 100 ml News
. Eitchener, On i anly, I’
Tecord Lmited '\fu[l. Tues, Fri, Sat, 0-0:30 pm.

Thilrs tmt at, rt.  Enmatorn,
cica, ﬁ'lun[nu. Cl:m-ll. 410 only. 1,000 ml.  Manl-
toha Free Fross, Dasltlg vr_rgtg!“ 10-10:30 mm, news;

8-10 pwm, eoncert.

18-1
Tues, Hun,

reporta,
Ty pm. mnnln- Frl, 5:30-6:45 pr, music,

LRty ohge week iartog Shpt A, ot
Iunl an. £ 11 only -
'rrib&'::“ ally ex Sum, $:30-10 am. 1-2 pom.

Mor, 5-6:45 pm. Tues, Fri, 5-10 mm. Thurs, 9-10
am, T-8 w. Sun, altsrusting, -w-uu Aug. 27, §-10

g - 130 2000 mi. La
nﬁ‘c\ mn WP O O 90 ol 2000,

m, Eask., Can. 420 only. 1,600 ml. Lead-
aﬂ.r ex Hun, 10-10:30 am, news: 1:15-
ed, Thurs, 7:30-

,a
zgg

:
,a,.,
i

. Fri, 7:30-9 pm, con-
cert.

CKCR, Cat. 400 only. 150 mi. Jones
“El Daily, 9-10 ug Gih meridian,
M7, Fleld, U. 8. Army,
Daily . musie, Sun, 7:30-§ pm,

nﬂ*‘ L gghnuo;g;
“tional x . weather,
TewE, pm, special

KA. Wml.n‘hm-u Elec,

‘BI?. & am, 12:30-1 pm,
2.5.20, 4- story; 7:45, news;
£:30-9:30, pin, concert, Bun,
10:45 &m, ce, Eastern.

KDN. San 250 mi, Leo J.
> 1-2 pm, 4:30-

concert.  Sat,

g2
|

&3

!ld%' 800 ml. The Bhodes
45 pm. Mon, Weld, Fri,

m”?
xﬁ.mw 5 ml The Herald: o
Bun, 4-5 pm

mausic,
'.nnm. Sun, 3-8 pm, music. (Fues. 8-9 pm,
mw $50 i, wouse Sun, 10-11 am, sor:

Warh, 300 mi. Elec, § Ca,

Koz chtll.'
1&5.30 musle. Mon, Wed, Fri
sl!:;alv P et Sun, 11-1990 pm, ehurcl service:

. Wm, D. Pyle. Mon,
% !ﬂ!-b:'ﬂo%. mm{‘ ouotaln,

i, mn Bros. &
G B w:‘m RUE TR ENR W F A g
;E"Ef“‘ 485, t Dai
H#A e h. fﬁ-n !1 nm, nm ?l.u. m!lf
‘m wonthor, g“n?s
i M" Bt

l”ullmn‘g. With, ﬁmi‘ College of
Rﬂlﬂ

'f.ggg a m%mem com

Corrected Every Week.

KFBD, Hanford, Calif. 100 mi Callf, Radio Lab.
Daily ex Sun, 3-4 pm, 8-3, Bun, 5-6 pm. Paeific,
KFBE, San Luiz Oblspo, Calif. 60 mi C!Ine' Elee.

pm. Sun,

Shop. Daily ex Sun, 4-5 pm. Tues, Fril, 7-8
10-11 am. Pscifie,
KFG. Seaptle, Wash, T00 mi Northern Radio & Elec-
Co. Dally, eight bours, niiscellaneous, Pacific.
KFI. Los Angeles, Callf. 200 ml Earle C. Anthony,
Inc. Dally, 1:45-2:30 music, news; 4£.30-5, news
Sun, 10:45-11:30 am, -5 pm. FPacific.
KFU, Grhiles, Cal. 580 mi, Precision Shap. Man,
Thurs, Sun, 8-9 pm, concert. Sun, 3-4 pm, coneert.

P
K Spokane, 300 mi, Dumlmehmm
lr‘t. mum r:snsaopn.mmu

Pld.ﬁ!:.

- coms, Wash. 200 Wm. A. Mullins Elee
K o Totses) Dally, 45 D, 7:30-9:30. Pa-
KGC, Hollywood, Cal. 300 mi. Elee. Ligh

c' - Tues, Thars, Sat, 7:30-8 pm, conhcert.
nr.mm 150 mi. Pomens Fixiure & Wir-
lul::h Thurs, 7:30-8:15 pm, pews, markets, concert

KE&Mlmd.Om 500 mi nmew-mm
Servive. Dally ex Sun, 4:30-8 and 7-7:30 pm, base-
markels, news. Sat, 9:10 pm,

KGN, Portland, Ore. 500 ml N Radio Mfg
Daily, 12- mti lecture; 2:30-3:30,
eollanecus, l!ni:l"l?.‘rl Sun, 9-10 pm, l-elnh bullnun.
convert. ‘Toes, T-1:38 rmisceilan con-
ot Wed, Thurs, Fri, Lt-r.som.mlm
KC , Altadena, Calif. 300 mi Altadens Hadio Lab.
Dally, 1-2 pm, 8-7. Pacifie.

KGU, Honolulu, Hawail 485 also. 150 mi The mrno-

Tuld Adw.rtlstr DA!I:. T:300-0 pm.  Tues, 'rnur!.
ele. llon. 1:3!-8.!0
5-9
KEY, Lacey, W 100 mi. St Martins College. Tues,
Aldrich }(nrhia & Granite Co. Daily exvept
(Los Angeles Times.) Daily ex Sat snd Sun, 1-1:45
Pucifle,

BT Wld !!?ﬂ S, Pacife.
'ﬂw Rarl!o Shomn, T“I:z

"’5

mﬂ 50th meridian. (Three bours later
Pacifie)
Wu}i
coscert, i m, emmn.. Slm
urr!m.

Fri, Sun, 8.30530 'pr.n voneert, news. Pavific,

Suy, 8:15 am, weather, forestry bulleting, etc. Moun-

pm, 715-8, ounmrt lscture, um o
K l& Suntvale, Gal, 1,000 mL.

w, Ponll.nd. Om. mi.
bt A S R g I&’Bdl! T90°1 5 !pn:
Ehtirch
KHB, Colorsdo Spri Colo, 200; 485 meters obly.
KHY, Los Angeles, Calif. 50 mi, C R. Elerulf? & Co.
I Anp!a 100 mi_Standard Radio
K o 3 ﬂun u:n-n ﬁ-n.
9 pm, concert. Fri, 7:20-8:15 pm, ocoucert,

Northwest Radlo Sorvloe
ex Sup, S-0 pm, migcellaneous. Paaifle

KiS, Los Angeles, Callf. 100 wml. Bible Inst. of Log

Angeles, Tues, Wed, 12-12:30 pm, sacred musie, lec-

i,ura Sun, 11:80-12:30 pm, sscred muale, sermon;

LB. J. Dunn Co. Mon aud
5 7:8D- "ﬂg".fa‘ pm. mm: hun“ 8-4 pm and 8-0,

com.ert.
KLN, Monhlrey Cnl. 150 ml. Noggle Elwtﬂc wom

aily, 12-1 pm, westher, markets, news; T-8 pm,

KJR, Seattle, Wash, 200 mi.
Co. Daily ex

cart Pull
KLP, Los nn'f Cal. 1,500 ml. Colin B, Eenn Co,
Maon, T:30-8:10 nm. Industrisl news, concer un.
§:30-9 pm, concert. um 4-5 pm, concect, Pacilie.
KLS, Dakland, Cal. mi _ Warner Bros, ally, 18-1
m, concert, Sat, ...in -8:15 nnl. concert.  Paolfle.
Denver, Colo, 485 also. 1,000 mi, Reyoolds Ta-
ex Bun, 7:50 an, news, markets,

dio Co. Daily
bediime mrr, concert.  Sun,

Mounta
mcC, leﬂuy‘ lg.f 160 mi. Liodsay-Weathorill &
Cao, Wed. Fri, 5:30-8 pm, concert. Pacl

Kmo, 'ncnm:. Wasl, 200 mi. 'rlmmn Times. (Love
Flectric Co,) Daily ex Sun, 11-1 pm, 6-7, 9.15 =10,

cougert, news, leciure. Pacifle,

KMJ, Roswell, N, M. 300 mi. Roswell Public Service
Co, Dally, ex Bun, 7-9 pm, weather, financlal, mar-
kets, Dews, Sun, 7-3 pm, church seryice. Mountain.

KNN, Los Augeles, tnllf 100 mi,  Bullock"

Radie Co. Tues. "l'hulx. F"ri 10-11 am. _Pacifio,

KNT, Aberdeen, Wash mL Grays Harbar Badlo
Co, Daily, 5-5:30 pm, f :30-8:15, news, concert, Pa-

eifie.
KOA, Denrver, only. 100 mi W. H. Smith
(Y. M. C‘ A.l li:ul:gr,h\))ss -10: ‘5‘513'1:1. time, weather
[ al
KOG, Los .A ngeles, Callf, 300 mi. Western Radio
Else.. Co. (Evening Herald), Daily ,12:15-12:30 pm,
markets; 5-5:30, pews. Tues, Wed, Fri, 8:15-9 pm.,
concert. Pacific.
K%l:mlm Asn.ih’i s(:alll. 200 m:‘ﬁ.: Bnlxmrm Inc.
m . conee:
Sun, 10-11 &m, 4-5 pm lnd 8:15-0, church service.

Paclfie.
KQP, Hood Rirer, Ore, 300 ml Hood River N
quy ex Sum, 7 poi, markets, news, Tues, Frh 830-
m Concert. m :l:H.a g concert.  Pacille
ubledsy-HIN ’EIK.

K Piitsburgh. Pa.

%o. Dubusu mﬂSnn. llplzsom 2:30-
lgul“':ﬁ_ Su‘ 12-12:30 pm. o

n

ose. (.‘al. 200 mi. Chu D. Herrold, Daily,

Wed, 8:15-9 pm, concert.  Paclific

Ore. 100 mi Btuhbsmu.m Daily,

Cal

-§ pm, church service
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Kva. Emmeuto, 1, J,
Bee). Dally ex Sun, 5'.!0-5'.30 pm.
, weather. Wed and Sat, 8-

g. Sun, 5-T7 pm, concert. Pacifie,

KWG, Stockton, C—I]., 1,500 ml. Portsble Wireloss Telo-
ghnacn Deily_ex Sun, 4-5 pm, news, concerl, mar-
lnd?ri. $-9 pm, concert. Sun, 2-3 pm,

Dulb'

Callf, 300 m!. Ezaminer,
ll'!

Smdl}' ?gmnm

700 ml. W. P, Hawley, Jr.
8-0 muo, concerl,

KYB. Purmnrl Ore. Tues,

Thurs, 9-10 pm, concert. Sat, Pa-

cific,
KYJ, Los Angeles, Cul. 1,000 mi Leo J. Meyberg Co.
famhumam}. Dily _ex S, 4-5 4 £Oncert, mpr-
knls. woather, news. Mon, Thurs, Sat, 8-9 pm, samo
L] CTi FParifle,

fengo, Iﬂ. 485 also. 1,500 ml Westinghounse
Blee, & Mrs, 0 ‘DnllL ex Sun, $:95 am-1:20 pm,
market auotati alf hr: 9:15, news, markets:

G:30; mews, final markets
bedtime story; T:456, fonture;

u'.rt 0, news, Sun, ;30 pm, church service.
{mh‘ul. élyiight savin

Selc; Wout B0 mi,_ Publle Markt & Dept.
qD Bun. 0:45-7:15 pm, prices of rnesﬁi-

ﬂ. bnuhali" a: 15 ane
isoball,

. .xiu. omf:} m. 20 R ﬁwﬁw’ jaC | ¥

F =3 AL wm o ywawwwramericanradiohistery tom -

K2ZN, Salt Lake City, U, 485 also. 1,000 mi Deseret
fews. Dally ex Sun, 3-4 pm, weather, markets, musie;
§-0, news, concert. Mountain,

KZY. tlukllnl!. Cal. 1,500 IIIJ.. Allwm Pacific Radlo

mn.%d. MMM

l‘i-'i ? -II..IS pm, eoneert,
§:15-8 Dﬂl. mumt. . n-l-.u . ehureh urﬂu.
3-4 pm, concert

WAAB, Ehre Bordreaux Co, Dafly

8, murl.ta.
u&u.n.!.xonmhuebln.mnm Central,

W’AAH St Psul, Minn. ('enmanwaﬂth Elec. Co. 100
Dafly ex Sun, 11-11:30 am, 2-2:3¢ pm, 9-9:20.

fx
WAAJ, Boston, Mass. 50 mi. Bmmmm Mom,
Wed, Fri, 9-10 pm, concert.

WAAL, , Minn, Minnesota Tribune-Ander-
son Beamish 100 mi Dally ex Sun, 9:40-10 pm,
wews. Cen

WAAD, Charleston, Va._ 40 ml. Badio Service
Co. Daily ex fkm $:45-7:45 pm, masic, Dews,

weather, baseball Esstern

WAAP, Wichits, Kan. 200 mi United Elec. Co. Daily,
12-1:30 pm, musle, news; 5, weather: 7:15-7:30.

jorts, markets; §:45-13, talks, mosic, on
W.: 10:30, weather. Tues, Fri. § pm oca, con-
vert, elc. Central.

WAAQ, Greenwich, Conn. 800 m!. New England Motor
Sales Co, Daily ex Sun, 9:3) am-5:30 pwm, every half
hr. dnﬂum saving.

WAAT, Jm Clty, N. J. T0 mi. Jersey Beview. Wed,
c;:“;'{z.mw:, lecture. Sun, 7-8, church gervice,

WAAYV, Athens, 0. 500 ml Athens Radio Co.
7-# pm, miscellanecus, Central

WAAW, DOmahs, Nebr, 100 mi, 485 glso, Omsha Grain
Exchange. Daily ex Sun, §-45 am, 9:45, 10:45, 11:45,
12:50 pm, B, markels. Central,

WAAY, Youngstown, O. 500 ml, TYohrling Em
Musjo Co, Tues, Thurs, Bat, 5:45 pm, basebail, news

7:30, music; 8- 9. address,
WAAZ, Emporia, Kan, 250 mi. Hollister-Miller Motor
Sun, §:45-12:15 pm, market uumm“ntg

Daily.

Co,  Dal
e;en hl.l.tfrkr §-8 pm, concert, weather. Sam, ch
-.um. 2 pm. Ca.mrnl.

Lafayetts, Ind. 100 ml Purdoe Tniversity.
rn Ay Yo-a30 [“’ bducational lecture,  Other featires
B e o 060 ml. An J. Pot
NE! smmn. ns e N drew I, ter

Daiy 7-8 , cancert, basel weather,
w&dﬁl story. 6:50-7:30 pm, church serv-

WBAD, Minneapolls, Minn. Minneapolis J1-Sterllog
Eleetrle Co. 100 ml.  Dally ex 8Bun, 9-10 am, mar-
hets, musie; 2:30-3 pm, concert. Central,

WBAG, Bridgeport, Pa, 485 also, 300 mi. Dismond
State Fihro Co. Dally ex Sup, 10:45-11:15 am, weath-
er, markets. KEastern.

WEBAH, Minneapolis, Minn, The Dayton Co. 100 mi
Daily ex Sun, 1-1:30 pm, 8-3:20, 5-5:20, 8:20- llqu

Contral

WDAJ, Toledo, 0. 450 also, 500 mi. Marshall-Gerken
Co, Tues, Thurs, Sat, 8-7:80 pm, news, bedtime story,
B:00 pm, concert, Enstern,

I\W Orleans, La, 100 mi, I, B, Rennyson.
:ﬁ-n pm, real estate bulletins, lecture,

AN, rm N. I, 100 ml, Wireless Phone Corp.
Dally ex Bun, tuin am, on the hour {o 9:30 pm,
vonvert, baseball

WBAP, Fort Warth, Tex, nu nlso. 100 mi Star Tels-
gram. Dally ex Sun, 8:45-9 am, onenlng markots
11-11:10, wenther, markets: 1:30-8 pm. closing mar-

kotn; H 4, news, road conditions; 5:15-5:40, polles;

i :d0-8:45, Inl.Jr:hu'll palice mews;: B:E6-10, mnslc. Bun,

5 pm, ehurel asrviee; d.a:p Tm. sermonetie;

W’B‘lﬂ.

WB

nd

6:
ll-l".l

3.30+4, eoncert; 6:406-7 baseball. Central,
WBAQ, South Bend, Tnd. 100 mi. Myron L. Harman.
hnll.g. 5:30-8 pm, news. concert; B pm, concer!, news,

poliee reports. Sun, 3:30 pm, chureh services. Cen-

WBAV, Columbus, 0. 200 mi Erner & Hopking Co.
Dally ex Sum, 5:30-7:80 pm. Ceniral.

WBAX, Wilkes-Barre, Pa. 200 mi. John H, Stenger,
Jr.,  Three nights of wees, mt regu

WBAY, New York, N, Y. 1,500 mi A T & T, o,

Dally, 11-12 am, #:20-5:30 pm. Thurs, 7:30 pm oo
Fastern dayleht saving,
WBAZ, Richmaond, "I. 400 mlL 'Thmes-Dispatch. Daily,

, conecert, markets, eic. Eastern,

hnu 30) mL T, & H. Badio Co.
Dally ex Son, 8:50 am, 950, 18:50 and 115 pm,
Kansas City graln markets: 1:15. roads, local mar-
Lets; 7-8, coucert, ete. Sun, 4& o

am, weather: ¥ pm, base-
Wed, Fri, 8:30-0 30 pm, coneert.
§ pm, church service. FEastern.
Mass. 500 mi, Westinghouss Elec.
& Mg Co. Daily ex Sun, 730 pm, children’s bour;
45, markets, weather, lecture: 8-9, cobeert. Sun, 3
ll'lll 8, rhurrh servics. Eastern. -
Newbu N. Y. 100 mi Newburgh Daily
\m Dlltr ex Sun. on half hoor 12:30-6:30 pm.
10:30-11 pm, concert, festure
‘F.num* duu.h

Mc. ﬂmlth, Ark. 500 ml Jobn Fhik Jewelry
Fri. , 8-10 pm, music, talks, sermon. Cen-

Ul:..lﬂ. Columbus, O. 30 mi  Entrekin Elee. Co.
Tues, Frl, 7-8 pm, cﬂl‘ bedtime stories. Sst.
3 6 Tectire, tousic.  Central.
K. Housten, Tex. 200 nt. A ?. ‘Bmial. Daily ex
Sun.Trlsm.wm Wed, Sat, 39 pm, con-

CAL, Nar mmmowcnnm
Jecture, pews. Sun, £:30-

w
Pri, '9:15-10 pm, coneert,
9:30 nm chapel, music, Central,
500 mi Aluno Radlo Elec.
ex Bun and Thors, 3:50-9:50 pm, music.

-Ilo eorp, Dy
ball,
Hun, 11

WC&II. Antonlo, Ter

'rhtru. $:30-10:30 pm, music. Sun, 2:39-330 pm,

rhureh aerv!u. Central
WCAQ, Defance, 0. 200 ml Tri-State Radio Mig. Co.
ball: 6-5:30, baseball,

Daily, 11:30- 1'10 pm, 3. baseball:
am. Central

concert; E,
m:a‘r. Tapid City, only. 100 mi. 8 D,
tate School of Mines, Daily ex Sun, 920 2m, weath-
u- s.sn pm, Etorm warniags. Central.
CAW, Quiney, Il _ 200 Ca.

mi. Quincy. Elec. Sup.
(inm-r I'lmia.) ‘Dnlr ex Sun 8:45 am, markets;
markets e. ball. Tues,
cd. Thurs, Su.. sxn 9: G mn. Sun, 6:30-

rm Central.
WGE Inmapﬂia. ‘Minn. Findley Elec Co. 100 mi
Thaily ex Sun, 10-10:45 am, 4-4:45 pm. Central
&t. Iouls, Mo. 50 mi. u:Bm&F‘ulhr
I(G:md m#ﬂ Mon, g;d Frl, 6:45-8 pm, coneert,
erture me_story.
WCN, Worcester, Mass, 485 mlso. 100 mi. Clark Unir.
)nll!. 11: lﬁ am, §:15 pm, weather. Evening program

rre|
\V E‘Pnr!m:m:h,o 100 mi. H. C. Summers & Son.
Wed, Sat, 2-2:45 pm, 8:30-0:30 pm, caoncert
2-2:45 pm. service, Central,
Tamps, i 485 ik, 750 i, Tamm Dlﬂy
Pimes,  Wed, 'F'ri §-10 pm, concerts, Spanish

ar-' Kansus l'.'lly Na. 500 ml Kansas Clty Star.
orx Bat sm{v & pm snd guarter hours affer,
Inus all. Mon, Wed, ?r!, 7:10, news, concert. Cen-

WD.AH El I’un. Tex. 500 mL Mine & Smelter Sup-
{‘Imnﬂniﬂ Thurs, Sat.  7:90-8:30 pm, concert.

WOAJ, Colicge Park, O, 500 mi. A & W. P. B B.
Co. Dal 0 pin, eoneert cte. cénl

Wy mﬁmr"mt S0, 240, ‘530, 4%’ ﬁl -sfw o,
\\‘;d‘: git. 5-a D pin; uﬁlm% \ 830 mnd 7

ll... Jumnn lle.

Times-Tnlon,
DAt ok 8. 8:15 ?'“i%""“' s—s-:w, ﬁ. ms‘ hage

WDAP, Tl _ 485 l.llo.

Radio Ihllz
10:46, 11145, 1:45 pm, 3:1 furelnl exchange; 3:17,
closing Chicago stocks. . Sat, -
12:45 pm, forelgn exchange: 12:17, closing
stocks. Sun, 8.30-10 30, conesrt. Central,
eaving.
WDAQ. Trownsville, Po. 200 ml Hartman
& Mpch Co. Dally ex Slm. 10:30-10:50 am, music;
12:50-1:10  prm. music, weather: 5:05-5:30
musfe. Tues, ‘l'hurl Fri, 91340 pm, moert. Sam,
5 pm, eh-pd. Eastern.
WD!I.I. New Bedford, ltlm. 50 ml Slocum & Kil-
burn, Mopn, Wed, 7-0 pm, concert eic. Esstern, day-
EATIOR.
\COAW’. Atlants, Gl. 485 alse, 560 ml Geargia Ry,
Co. Daily ex San, -7 pm; 9-8:55, Sum,
[, unlnL

dayligt

3.:.0—4 20
WDAX,
lﬂ!

D. 0 | Church of
!luu. 0 :m mk.:hurrh service; 3 nln.nlnm%‘

chureh se tern.
WOZ, Tuscols. 10, 10 mi  Jsmes L. Bush Dally ex |
Sun, every half hr., 8:30 am-12:15, Chicago Boanl of
Trade auotations. Tues, Fri, 7-8 pm, concert, enter- "
WEAB, Fort Dodge, Ia 250 ml Stendasd Radis
Equip. Co. Daily, 7:30-8:30 pm, music, pnews. 5Son,
10:45 am, church service, 5-3:30 pm, mitsle, Central.
WEAD, Atwood, Kan. 435 also. 150 mi. N, W.
Kansas Hadio 1; Dally ex Supn, 11-11 39
ln. m mm A5 wl.,
thauuiihm ‘l'bﬂ.“’nl

Thurs, Sat, T:30-9, nm aa dlunh -niu. n

wervice; 3 pm,

Wichita, Kan, 485 also. 500 mi. Lands
Radl.n Co, Daily ex Bat and Sun, markets st 8"45 I
s, 9:40, 10340, 11:46, 12:30 pra, 3215, Wed, Bat, |
\!lsdn. mnrgﬂﬁ. Bat, mukﬁ; at skio am, nll'clo II.';.

40, o Wee coneert, k:
WEAK, St ;o....,ﬁ"' Mo. 3. B a\her:;xl?c
hl.lr. 1: l nl:n ﬁluiximll lln #tock markets; 7:20-

WEAM, N Plainfield, s Burough
-'lnin'ﬁd;'%alr r‘a;n-h d 731?}’&]1“ nmda;.

,.um-
WE r?xmmlonw ll."nf m e Omun:
mundo; stories,
baulga weather, ml:l:'u. Sioh, Wed. 8-10 pm. con-

Hustern, day o
WEAP. nlﬂlﬂmi ra'lll. 7“8 llw.“ Mobile Radlo
o 45 pm 55, .

WEAS, Washingion, D! AT The Heeht Co.
Dally ex Sun, _Pm 'qu-llc'. retall news. “'ed. 7-8
pIn, Cconcert. I’-‘ri. 20-8:30 pm, eoncert, astern,

WEAU, Bloux Clty, la. Davidson Bros, Co.
I:'m“n!y méeﬁt‘m 5 9w, opening markets, weathér, gparis, |

A5 .
EAV, Ilushrllh'. Nebr; 200 mii  Sherldan A
Bervlee Co.  Wed, Fri, Sun, &9 pm, eoncert, mmm.

ete.  Mountain,
W_EAZ. wnl.urlnn. I, 100 mi. A, C. Sweotman, Mon,
él I:n. Saf, 7-8 n:,, n:a\'ﬂa. o%wnfﬂcliwr’irlu' ‘Qentral.
mllw.uhs'. 5-313 % Sun, 10 am, mnthnr'f
vl pod Yee sl mnrkntli 2 pin, closin,
on

ué Gl
IJnil,r L Ul;ﬂ o Cu.

!
12:40 pm, stock markets, Dally, 10:45 am and 4;

pm, weather: 8-10 pm, bageball ycnncurt. 'Iﬁ:uugla gg
m»nxhnr. Bub, 8:10 pm, church gorvico, concert. Cen-

WF&&. Dallas, Tex. 485 also, 250 mi,
Journal,  Dally ex Bun, 10:15-10:45 am, m “d
mttm reglon humtln 121 Hﬂ-lgvm mumle, talk; n-a .15
markets, news, baseball; $:30 ripm.mrm.
B {S-Y bmhu]l finals; §-8:00, neert,  Sun Lag-a
o, chapel: 6:80-6:45, baschall fnatss 9:30-10, ‘eon-
';lilc (Ef Ig:“ll Wis. 10
s Superlor, ] Iu! i
wF:'IIJ’- B' :1&:'1—9 {m’ oo Buperior Badlo Co.
alina, Kan, 100 mi. Wa @ Mot
Supply Co. Dally ex. Bun, l!{.ﬁmagl,w 1&;? 103 G’r r
11:45, 1:15 pm, markets; &, news. Tues, T !li
11 am, church lmm & pm,

8§ pm, copcert,
'E’R't';“"x oo N. Y. 30
{0 %k 0 only. 300 Ra
' rering Lab, Wed, Sat, Tlﬁ-lﬂ #eﬂnﬂg:?
Rin, ..ul pm, church service. Bus
FAM, St Claml Mion, 485 also. ll:-D ml. Granite
Clty Elec, Co. Daily vx Sun, 3:30-4:00 markets;
FAN, mi o 488 i
nson, M also, -
3 ‘krrlu Co, Daily ex mﬂ’lﬂmﬂgﬂm

Centr;
P, Pearln. L 200 mil. Brown's Busin.
B T T e
5 50, bux . BE
. Cncert Sane 11 e

WFAT, ﬁlm Falls, B. D

Y a .
l‘dly ex Bun, T“'ﬂ -8 pm, :ﬂ:'h?.llll mugﬂt
T'l.-l‘lr!.‘ﬂ"“'f‘lll concert, §-0 pm, Son, T7:30-8 pm; con-
fert. l‘I!
\h‘:_ﬂr, Lincoln, Nebr, l.llglsht, 300 mi Univ.

1 f weather, markets.

Otnn:.m'
N. Y, 50ml, A L Kent. No

i,

E.. i ’ 5 i
#Ebﬁ.

‘ﬂ

-

Pl ng-nr ex Sun,
wni i:m'ﬂ?’nmm

schedule.
WFI.

WGAB, Houston, Tex.

Radio Co. Daily ex 483 m

l“.ﬁﬂ 1 30 m umc re
on,

concert, lecture, Sun, 3-3

astern,
n\!l. Onnnburg,b Cc 150

Fquipment  Co 81:n.

]v:v-ll‘h.-]ri: ;l =55, ;- .| pm,

areball; m\lal.c lecture: time, weal
tertainment. Bun, 11 m?" m‘:ﬁ -

Ved, Fri,

» Lincoly, hnhr.
Mun, e,
pm, patriotie program, concert, Sun, 8-5 pm, Eermun.

Central,
GAY. Madison, Wis, 100 mi. North Weste
Daily ex Sun, 9-10 am, fnanclal m.-mu:l ?l sn.
markets: 4 pm. news, closing ml
1 hurs, Sat, ‘l’-s ~§:50 pm,
s an, sermon,  Central,
GAZ, Bauth Bend, Ind 3
lrno. nDnLLrwl-: hl‘tu.’ 9-? ?ao am, horoe
Wy usle; H
wul. ‘u«:mrd hl:t:lao.

lle 1

0 “lu l:rﬁmbm Tmuwr 14
'!lﬁ ¢;a ;{ﬁ.nm. T ﬂ?unfr'
7:30°9 pu.

ne\-\'s. apenin
Mon, Waed,

Nints, u‘umw,?

nem m:llle. Cen| :
M.‘“ﬁlm. Mn %'m%.hﬁ},&'
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RADIO DIGEST

ILLUSTRATED

WGL, Philadel Pa. 2,000 wm). Thos. F, J. How-| WKY, Oklahowa Cil tr Okl 000 mi, Okla-
Jett. 'I‘ue:. - Sat, 7:456-11:30 pm, concert. Eaat- homa Radlo Shop, g.()khhnmm} D 12 m,
em, weather; 7-7:30 pm, tm. specials: 8:30-D:30, con-

WEGM, A,unnt.l.' Ga. 1,000 mi Atanta Constitution, 'ge“{“l}_- weather, news. Sun, 3:30-4:30° pm, eoneert.
A SR RROA I E R Bl 0SB, 8RR DR DY Hastings, Nebr, 150 mi. Arvaneits Radio Sup-

WER. Buffalo, N. Y. 485 also. 200 mi, Fedaral Telep, | \Bif Co Program not estavilshed. =L o
& Teleg, Co, Dally ox Sal. and Sun, 12w, §:30 pm, Supply Co. Dally ex Sun, $:40 am, 10‘3,} 4750 i,
mamu. weather; 8, baseball, news, bedtime story; 7:45.  markets, mm,k_ wports, Dews, Sun, 8 pm,

WaY. Sehameciady, N Y. 485 alio. 1600 ml Gens | 4 church service.

eril Electrio Co. Daily ex Sat and’ Sun, 11 a9 1" w':,fml\l,i““se,:'?“"ﬁ,la‘%“‘mn‘:ﬁm?‘mmc’;nmml° mi.
e e Tt Tastives WLK, ~ Indlanspolis, Ind $00 mi. 'F, F. Hamflton.
music; weather; -
Bt B08" produce markta; 811D, Mook miarkets; | Lndie m;mh“f;-’n pely ox_Bus, ,‘-} R
§:20, late news; 7:45-8:45, concert. Fri, in addition, 3-1:30, music; &, baseball; 10; Weather. Tues, Thurs,
630 pm, child story: 7:40, health talk’ 19:30-11:30, |  Suy §:80-10 pm oy ' e
musical program. Sab, 12:30, stock markets. Eastern. lees: 10, weather. m 4

WHA, a, Wis, 435 alsol 600 mi. Unir, of Wis. | WEW, ~Cincinnat, 2,00 ml Crosley Mfg. Co,
Daily ex Sun, 12:30-1 WeALuGT, ‘TasTReLE, Tues, | “paily ex sum, 10441 am, musie, weather; 1-2 pm,
‘Thurs, Frl, Sat, 13-1 o Westher, m is, time. music, : 2:30-3:30 pm, music, closing
Tues, 8-8 8-9:15 pm, mews, concert. | pck ons.  Tues, Thurs, Fri, § pm on, musie,
Sat, 1-1:3 Centr . helum news, ote. Central

WHAA, lowa City, Ian. 150 mL Stato Unlr. Ta. | WMA. Anderson, Ind. 55 mi Arrow Radio Lab Moo,
Dally ex Sup, 1-7:30 pm, o musio, " Ban, 04"' 12 “‘di- Fri, 730-3.30 pm, concert, hews, etc. Central,

WAAD, Oaiwston, Tex. 183 also. 560 mi. C. w. | WHS Youssiown 0. 500 mi Columbla Rdie Cu.

& Deﬂlr e Sun.lg:-'m lm. aw_ .Il.m,z‘:’nnm Sat, B:30-9:45 pm, coucert, address
9:45, wea : 10, m s m, markels
markats: athe g newa. ’m WMH, Cincinpatl, 0. 485 also. 1000 Precision
S - """E - 10 church Equipmenl Un ux Sgun, 11 am and 4 pm, weath-
“ﬁ!ﬁ_ﬁ’uﬁ I SN ey er, markets. ed, Sat, 5:15-10, concert, Jecture,

WHAC, Waterloo, To. 150 ml. Cole Bros, Flec Co. | vaodesille, news.

p;q, u Sun, 6:15 pm, news, basebaull  Mon, Wed, | WMU, Washington, D C'. 100 mil. mmm
§ pm, concert Eléc, Co.  Daily, 4:30-5:30 pm, baseball.

UiME. sm City, Ia. 500 mi Automotive Elec. Thurs, 5-9 pm, Eastern.

sem ca D:gy -~ m&n’l!-ﬂ-f:fﬂ o half | wNJ, Alams. s'. T. s.:nm' Shotton mmnur Co.
'N"ma conce; . Wi t, B mus], tertainmetdt,
wg:s.c:mm 100 mL Univ, of ot . e, eo et

WHAL Daseoport, 12 30 mi Hadio Equip. & Mfg. Co. [ WOC, Darenpost, I 455 also, D Aot Betoul
D#fily ex Sat and Sun, 2-2:30 pm. 4:30-5-30. celr'.'x}'ils' ..W.mm gﬂf-"ﬂ! sun, 12 1; 15.25 7{:;::1::.

t 10-11 sm. 3-2-:30 5-5:30, 11-11:30.
% X W. Vi nm mi. D Te
Dill.r. 5-5:30 ]ll, Muhhll_ Mon, Thurs, T7:45-9 pm,

San, 11 sm, 7:30 pm, church sery-
HAL, Lansing, Mich, 100 mi Phillips, Jefferys &

' L'. D:]Ise:ﬂun. 8-9 sm, 10:30-11:45, 1-2 pm,
!--I. 6:30-8. Esstern.

WHA fsmnmnc.lﬂon!. Semmes Motor Co.
Mon, Eastern.
HAV, ’M 100 mi. Wilmington Elec.

'&ee. l:—‘l pm, music: 6,
musie 0.30 musle; T, tmrs. spor 7:80, concert.

Eastern.
Fla. 50 ml,_Plerce Elec. Daily,
':;Arnmrlgep:fhe: music; 4-5 and 8-10, n'nu:c enter-

A at, East
T ”E":Lllv, 485 also, 1,000 mi,

Auto & Tractor School. Dally, 10 am, 3
w:u)hef Daily_ex Sun, 2 pm, fadies’ hour; m
um%:nm:.m.'ﬁn Sun, 8-10 pm,

Cetitra

y W. Va. 100 ml. W, Va, Univer-
WHD MTHTVH ) B

lorn,
Cerginga Warren 1. Cox (Tho
'x.a]m : mnf, m?Lz o, 3:80-4," iniscellane:

m -n.an ]lm. m Eastern.
mm. Horhester, r Times-Union,
fne. Dally ex Bun, 12-12: III E:' am coneert; 7:80-
!. murhem bediime story, ture; §-8:30, concert.

and 7:30 pm, church service,” Eastern.
'I'Hw l-"nal Lnuin Mich. 485 only, 1060 ml. Stuart
Wwm. Seeley. ry ex Sun, 11:50 am nnd 12:30 pm,

¥ mn-kﬂa.

Dt 100 ml  Galveston

WIAC, Galveston, Toex. 485 alio,

Tribune, ‘Tues, Thurs, Iﬂal.cul' p;i: on, bedtime story,
i yor, eoncer ke
:3”3."5»«”:; ::iw. N. J. 200 mi Ocun Cliy Yacht

Fri, Sat, Sun, §-1% pm, Ees
Tu, 756 ml Zimmorman luulla Co, Tues,
W;#NE;_JI;::? ﬂu‘nm. musle, news. Wed, 8 pm, band

eoficert,  Sun, 2:30 pni, ousle Cantul.

WIAF, New Orlpans, 400 mi. Nola Radlo Co.
Sun, 10-11 am mu.du leu.uru Central,

WIAIC, Omalin, Nebr, 500 mi, Journnl-Stack-
i m. Dally ex tm Yﬂn nn, murkotd; 9:10, mar-
Jeots; 10:15, wanthnr arkets; 12, markets; 1:39 pm,

5 00, rleets,  Central.
nnt‘hnr markets; 4:60, mirke Cl:runh.lu =

‘WIAN, IAI}uuuw’n Pa, 100 mi
Schodule irregular.

WIAR, Paducati Ky, 160 wi. . A, Rudy & Sons,
nily ex Sun, 1 -12 am, matkets, weather, news,

muuln. de ﬁ prti, same and sports; 75 10- 9, coueort, lee-

-v Sun‘ 11-12 um, church service, Central,
"IA&. l'a.g an0 m.nulg:wk-mo Homo Eloc,
- Thurg, 8- -
wik, Meiceosport, Pu. 500wl &L Ele, Co
'Dglly ex Sun, 8:30-7 pm. Thu.ts 0:30-10:30
Sun, 1:30-2:30 pm and n :!n 'r Eastern.
AG. Tiniversity  Place, Nebr. -IHr nlao 150 mi.

u Uniy, Dally ex 8at and Sun, 12 m,
l?g:h%:u;] ?l:ld ¥:arkul| Sn:“l- l!:'x {un]:kmu weather,
Ny cane enira
'}'n”' ﬁ:ﬂ. mmm also, 500 mb  Jackson's
Ilnlln Engmig. Lab. Dllb' ex Sun,

Tiewes, musle) 3: . nauws, muusie; 8-8:15, :garu;
b 45-9 A5, vouvert, num Sun, 11-12 am, h
service: 5:00-4 pm, music; 6-6:13, sports; §:45-0:45,

music.  Centril.
A Voo Tox, 000 mi Texas Radlo Syndi-
A T e ex Sun and Tues, 7:30-

News). Dally
“:5 ﬁ:.ml‘fa:is nilsie. T“"- 9 088 ) on ke
B-7:40 pn,

w?ﬁn'ii Ba'darm e "Th0 . Guzeite,
. _abo M Star and Pearis
WIAN, Peoria, tar nl. i Spr e

Tadio
ther: 1:90 e:o-inr
o micy 3 15‘“::..2:'{.u o T

'u'r Marstiall, Mo, 100 mi [\ollt Vaw’e—r Jewelry
Dilly ex Sun, 1:15-1:45 pm, 5:35-6, music. Cen-

n.
WID. Granville, 0. 100 mi., nemunn University. Dally, |

B et B o5 i White & Co.
Tues, 7:80-10 ‘concert,

"llt.'rulado.(r'mu. s-rmln.lo l‘;?dmnt
&?%“ﬁtﬂmﬁ eic, Bunm‘r :30-% pm.

cen. Sat., 8-8:13, !m.slneﬂmmr Sun, §-10 am snd
5:30-§ pm, sacred concerl, Central

WOE, Akron, 0. 50 miL Buckeys BRadio Service Co.
Mon, Wed, Fri, 7-8:15 pm, concert, news, lecturs.
w(-'}}a.ld.l,1ll-l"l!n.¢:hnr|:l'n ul.o;.m Blec. Ci
{Indianapolis Star.} D:ni-usnn.mu s, music;

10: markets; 1-2
mm;-m 4:15, u«m 4:50, basevall,

Mon, Wed, Sat, B:30-10 Concert. Oamnl.
WOI Amas. l-. 300 mi. lowa State College. Dalily,
12:40 pm, weather, Central

\\'DK ‘P!.ne Bluff, Ark. 1,000 mi and
er Co. 7:50 pm, buubll.l. markets, weather,
llul.. Tues, Fri, 8-0:30 pm, mucm. Sun, 11 am and
. church service. tral.
ansas A Mn. 185 abn. 800 mi. Western
Radip Co. Dally ex erery hall hanr 9:30-1:15
pm, markets; 11 30 m§ 2 T:80, tmarkets, weather,
road mndlllnns 7: mmm vaudeville, Sun, T

church
W S ey e L. Bemberger & 0o,
Dally ex Sun, 20 minotes on hall hour from 10:35%
i.;:- to B:30 pm, miscellancous, Eastern, daylight sav-
wo Riehmanﬁ. Iud.. csnn]g_ 300 ml. Richmond Pal-
12:16 w. markets; 4-0,
eongert, m a concert, news, weath-
WPA, Fort Worth, Tex, a.!w. 500 mi, Fort Worth
Record, Trally ex Bun. 11:30 am, 2:850-3 pm, G156,
? 15-7:30; #-9 '!D Bun, 3 4:30 pm, 0.40, Central,
Kansps City, Mo. 800 mi, Central Radio Co.
MN’I F:l Sun, 7:45 , eoncert, Sun, B:15 pio, ser-
D l.Lv. afternoon, baseball Meores, Central.
WPJ I‘h.llldl.lphta Pa. 30 mb 8t Joseph's College,
ally ox Sun, 2:30 pm, 8:30, sports, news,  Sun, 10:45-
l:! noon, 7:46-8:30 churcll perviee,  Eastern,
WPH. Washington, D. €. 200 mi Thos, J. Willlam
(Washington Dally News.) 1.1' 8‘: Sun, 14:3

m nm
X Tenn. ™ nited Eaulpment_Co.
muwu-!kimmr} Daily, 7-0 pm, concert, hews, Cen-

'WRK. Hamilton, 0, 1,000 mi. Doron Bros. Eleo,
fan, \ved, Bat, 8:3 -lD 80 31:& eoncm‘t. HEWS,

-%:Sn.m mré.

BL e

Schencetady, N, | 800 ml. Unlon Coll

ﬂnno,nﬁ-ao nm, snered conoert, rueelal. Trregular

neaus weelulu program,

wmi Urbana, T 410. also. 200 D bnu of 11l

& ..1 uég g gos a[:?;'um“ concert. lecture.
pecial coucerts f{rregular.

WRP, Camden, N, J, 200 mi, F!thrnl Inst. of Radio
Teleg, Dailly ex Sat. and Bun, 10-10:45 pm, Instrues
tion, E‘.utem daylight saving.

WRR, Dallas, Tex. 455 also, 200 ml _City of Dallas.
Dally ex Sun, 12-12:30 pm, weather; 3-3 130, baseball,
markets, uews; T-7:15, police news; Sgi0-0, musie.
Sitn, 11 am, chureh geryice; 7-8 pm, pn!lee TNOWS,

wrﬁta‘t\:'rcl}rstrﬂw. Ctlg Y Mllﬂ Tll

. wo,
10:3¢ am, @ pm, 10:05. Enmn Iﬂ:ldll n"ln:.

Ge 4E5 also. 1,000 mi, Atlanta Jour-
ex Sgn, 12-1 pm, concert for industrial

mntm l { 30. Lheater

nl,l'i rkots, mu
45 11 15. muaic,
Central,

WSB, Atlanta,
nal. Dally ex

concert; !38 markets: 5-8
Mnm stories; 7-S, eoneert, e :

11 am, 5 pm, church
WEI. l\nrrqu. 1'& 100 mi. Shi wncrl Radio Service
Mon, , Sat, 8:15-9:80 pm, concert. East-

un
SX. Pa. 75 ml Erle Badio Co. Tues, Thurs,
wsnam-i.ﬁm. concert, lecture, Sum, 12:15-
I33 mm.m mﬁ'ml’mm
Daily ex markets, stocks; 8, concert,
Sum, sm chwel. tral.
WTG, Manhattan. Ksn. 435 only. 75 mi. Ean. Stats
aein ‘{ﬂﬂen Daily ex Sun, 9:55 am, weatber (code).
\\"I’K Pu.s'l'e:: Sﬁﬁm Paris Badio Elec. Co. Daily
SBup, 10 am to , T-11 pm, miscellanecus.

1
muww!m tral
WTP. City, Mich. 73 mi. Bas-Do Corp. D ex
Sun, 1-2 pm, 6:30-7:30, 10-11, concert, bﬁlﬂ.

Sun, 1-2 pm, 6:30-7:20, 9-10. Eastern.
500 ml. Ford Motor Co, Wed,

WIT. m" ¥ 1,000 mi. Elee. Equipment Co. | 10-11 pm. Eastem,

ihumuom her, 1. Mich. 485 also. 1,000 mL News,
lce teports. Mon, Wed, Fri, B, bedtime stories;| Daily ex Sum, 9:30-10:30 am. hints to housewires,
15, concert. leetnre. Sun, T:d5 pm, duuch service. concert, weather; 10:55, time signals; 12:05-13:45 pm,

‘Eastern, day! concert; 3:30-4:15, nm weather: 5-6, news,
WiZ .\*m-mi' 5 A mi. Westl Bail. Week of July 10 anq etery other week, 7-$:30 pa,
Mig Co. ally ex Sun, 15 mnum coticert, lecture, Fill In weeks, §:30-10 pm. copoert,
iy 2% hihly varled meiwre. Bui ”s‘.‘ff“u""’”' P services ana specials 4.8 B, speci. Bun, 81}

l.l.ﬁl‘t H joes. - e
Dt AayMlgna: mats PRl ek 34 Dm, spedial: 610, chureh services mnd
¥ lieatior Duity ex. Bun 56, pot, music, Dewss | WX, Weshingion. D. C. 1160 anly. 4600, mL.  Post
e A . 0
ing -0 eoncert.  Central Y mmm uc&m 10 I“llh.‘.

. _Sum, Do, -
Mootgomery, Ala. 20 mi.  Alsbama Radio
Dnhasnna‘wmm.s.snm

10:30,
East-

Office am,
markets; 5 pm, 7:30, 8, markets; 8:50, weatber.

Mfg. Co. ern.
basebill, musie, new WZ, New York. N, Y. 200 mi John Wanamaker,
WKAW. En‘fﬂfﬁ.:m:. 50 ;iL L. MA Turner. Program 'll){;g-l:' Sun, xmm. 5:40-3, 3:40-4, 4:40-5,
KA mﬁﬁm Conn, 76 mi. Wm. A. Mucfarlone. | 3YN, WuMmm. C. 100 mi Nat'l Radio Inst
ted Ume, No regular Daily, u%tﬂg, instruction.
WKC, Bair Md, 500 mi, Jos, M. Zamoiski Co. | 9ARU, Louisville m only. 200 mi, Darell A.
1\:?; Thurs, 71:30-9:30 pm. Eastern, daslight Downard, Mon, Wad. pm, police news, oconcert.
sAving. Central,

Boy Killed by Live Wire;
Atlanta Passes Ordinance

ATLANTA, GA.—Radio recelving outfits
of either the outdoor aerial or indoor loop
type may be installed here only after a
license has been issued by the superimen—
dent of electrical affairs, as a result of the
pagsage of an ordinance by the eity
eouncil Monday, The ordinance also re-
quires that the supérintendent of electri-
eal affalrs shall make nn Inspection of the
several hundred stations now In operation
in the ecity, and order the removal or
c¢hange of any that in his opinion carry a
hazard of any kind,

The aetion of the city council was taken
ﬁg’ﬁﬁ j-rmm. ot the acoidental death early

fi=aear=chil 'Ben Hayper, wmp.‘;

was electrocuted while stringing an aerial
for a homemade outdit.
High Tension Wire Causes Death

A bare copper wire which the boy held
in his hand came in contact with a high
tension wire, and death was almost Instan-
taneous, An 1l1-year-old companion, who
was assisting him, had climbed a tree with
the other end of the wire, but as it was
insulated he escaped without injury.

City Electrician R, Turner has
promised to work in co-operation with
Radio enthusiasts, and stafes that the
requirement should work no hardship on
anyone.

It is purely a protective measure,” he
said, “and its principal purpose is to pro-
tect those who erect aerials. In many
cases the applicant will be required merely
to gign the reguired form and the permit
will be granted following inspection by

-departinent,” -~V

Btate, City, Call

Alnbama:

Blrmlnghum WIAG, WSY
Mobile, WEAP
Montgomery, WKAN

Arizona:

Phoenix, EKDYW, KFAD,
KFCB

Prescott, KFBQ

Tucson, KDZA

Arkansas:

Fort Smith, WCAC WGAR

Little Rock. V
WEAX,

Pine Blu!!. WOK

California:

Altadena, KGO

Bakersfleld, KDZB, KYI

Berkeley, K
El Monte, K

KDZF, KDZP, KF1
KHJ, "RICC IS, NN,
KNR, KNV, KNX, KOG,
1\0\ KQL, EKUS, KW'.E.
KXS, KYJ

Modesto, KOQ, KXD

Momere}. KLN

Oakland, KFBN, KLS,
KLX, KZM,

Pasadena, KDYR, KLB

Pomona, KGF

Reedley, KMC

Redwood City, KDYN

Sacramento, KFEK, KVQ

San Diego, KDPT, KDYM,
KDYO, KFB

KYF
San Franciseo, Gl. KDN,
KDZG, KDZW, KDZX.
KFDB, KPoO, KST KUO
San Jose, KFAQ, huW.

8an Luis Oblspo, KFBE
Santn Ana, KFA
Stockton, KJQ, KWG
Sunnyvale, KJJ
Venice, AV
Colorado:
Boulder, KFAT
Colorado Springs, KHD
Denver, DN4, KDYY,
KDZQ, KA, KLZ.
"LO:\
Conunectiont:
Bridgeport, WEKAX
%ram{nwlghww.\AQ
artfor
New Haven, WCJ, WGAH
Delaware: ;
Wilmington, WHAV
Distriot of Columbia:
Anacostia, NOF
Washington, WDM,
WEAS, WHAQ, WIL,
WIAY, WJIH, WMU,
WFPN, WWX, 3IN
Florida:
Jacksonville, WCAN,
WDAL

Miami, WFAW, WYAZ
I’ensaﬂolaw GAN
DAE, WI}AT‘

n.ruﬁa
West Ps.!m Beach, WEAH
Georgla:
Atlanta, WAAS, WDAW,
WEBB, 4CD
College Park, WDAJ
Janesville, WEAY
Savannah, WGAY, WHAO
Idaho:
Boise, KFAU, KFBJ
Lewiston, KFBA
Moscow, EFAN
Wallace, KFCC
Ilinois:
Ch!::a{?. KYW, WAAF,

Peoria, WBAE, WFAP,

Quincy, WCAW, WCAZ
Rockford, WIAB, WJAM
Springfield. WDAC
Tuscola. WDZ

Urbana, WRM

Indiana:

Anderson, WMA
Fort Wayne, WFAS
Frankfort, WEKAT
Huntington, WHAY

Indianapolls. WLEK, WOH
Marion, W‘l

Richmond,

South Bend., WBAQ. WGAZ
Terre Haute, WEA

West La.ra;atte. WBA.A
Iown:

Ames, WOI

Burlington, WIAS

Cedar Raplds, WJIAM,

WKAA
%en Lar\"lllta. ggﬁ SO

avenport,
Des Moines, WGF
Fort Dodge, WEAB
Iowa City, WHAA
Le Mars, WIAU
Newton, WIAH =
Shennndoah. WGAT
Bioux City, WEAU, WHAE
Vinton, WIAE
Waterloo, WEAZ, WHAC
Kaunsas:
Anthony, WBL
Atwood, WHAD
Bldorado, WAH
Emporia, WAAZ
Independence, WIFAY
Lindaborg, AD
Manhattan, WTG
Sallna, WEFAD

To!qua.. W&A _
| Vi W Hé},,, WEAH,

st&tﬂ, City, Call
Eentucky:
Louisville, WHAS, WEKAG,
SART

Faducah, WIAR

Louisiana:

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

Shreveport, WAAG
WDAN, WGAQ

Maine:

Auburn, WME

Portland, WJAL

Sanford, 'WFAR

Maryland:
Baltimore, WCAO, WEAR,
WEC

Massachusetts:

Boston, WAAJ, WFAU
Holyoke, WHAX

Medford Hillaide, WGI
New Bedford, WDA
Springfield, WBZ, WI.AP
Worcester, WCN, WDAS,

Detroit, KOP, WCX, WWJ

East Lansing, WHW,
WEAR

Flint, WEAA

Lansing, WHAL

Saginaw, WIAW

Minnesota:

® Duluth, WJAP

Hutchinson, WFAN

Minneapolis, WAAL,
WBAD, WBAH. WCAS.
WCE, \VLAG WLB

Northfield, “‘CAL

St. Cloud, WFAM

St. Faul, WAAH

Mississippi:
Corinth, WHATU
Missouri: =
Brentwood, WFAK
Cameron, WFAQ
Carrollton, WLAB
Columbia, WAAN
Jefferson City, WOS
Joplin, WHAH, WJAC
Kansas City, WDAF,
“']g.EB, WAMAL, WoQ,

w

Marshall, WJAT

Rockport, WNAD

St. Joseph, WEAK

St. Louis. KSD, WAAE,
WCK, WEB, WEW

Springfield,

Tarkio, WIAT

Montana:

Butte, KFAP, KFBIR

Great Falls, I{DYS

Havre, B

Nebraska:

Hastings, WKAM, WLAD

L!ncoln WCAJ, WAV,

AT, WIAX, WJIAB,

“’KAC WLAF, WM ‘\]I

Norfolk, WIAG

Omaha, WAAW, WIAK,
WNAL, WOU, WOV

Rushville, WEAV

Nevada:

Reno, KDZK, KFAS, KOJ

New Hampshire:

Berlin, WEAQ

Laconia, WEAV

New Jersey:

Atlantic City, WHAR

Camden, WRP

Deal Beach, 2XJ

Jersey City, WAAT

Moorestown, WBAF

Newark, WAAM, WBS,
WJIX, WJIZ, WOR, 2ZXAl

N. Plainfield, WEA M'.

Ocean City. WIAD

Paterson, AN

New Mexico:

Roswell, KNJ

State College, KOB

New York:

Albany, WNJ

Binghamton, WFAX,
WIAV

Brooklyn, WGAC

Buffalo, WGR, WWT it

Canton, WCAD

Ithaca, WEAIL

Newburgh, WCAB

New York, KDOW, WBAY,
WDAM, WDT WVP,

WWZ
Poughkeepsie. WFAF
Rochester, WHAM, WHQ
Ridgewood.
Schenectady, WGY WRL
Syracuse, WBAB, ‘WDAI,
WFAR, WLAH
Tarrytown, WRW

Troy,

Utica, WSL

Waterford, WFAG

XNorth Carolina:

Asheville, WFAJ

Charlotte, WBT

Raleigh, WLAC

North Dakota:

Fargo, WDAY, WEKAJ

Ohio:

Akron, WOE

Athens, WAAV

Canton, WWERB

Cincinnati, WAAD,
WHAG, WIZ, WLW,

Cleveland, EDPM, WHK,
WJIAS

Columbus, WBAY, WCAH,
WE

Dayton, WA1l, WFO,
WJIAT

Defiance, WCAQ

Fairfield, WL-2

Granville, WJD

Hamilton, WBAU, WRK

Lebanon, WPG

Marietta, WBAW

Norwood, WIAL

Portsmonth. WDAB

Spri eld, \\’LAM

Stockdale, Wi

Toledo, WBAJ, W

T

Y

Btate, City, Call
YounEatowhe WAAY, WAL
stown
Zanesyille, WPL~ g

Oklahoma:
Muskogee, WDAV
gll‘t?;nha Ci Km
oma ty, .
p \lV'M &vleﬁﬁ‘g.T
nisa, A WLAT.
Yale, WHAT

Oregon:
Astoria, EFBEM
Central Point, KFAY
Eugene, KDZJ, KFAT
Hood River, KQP
Klamath Falls, KDYU
Homhan I e
‘ur :m

kcm KGW, KQ

?mn‘lunll:
Allentown, WIAN
Altoona, WGAW
Brldgeport. WBAG
Brownsville, WDAQ
Clearfield, WPI
Erie, WJT, WSX
Harrlshurs. WBAK
Lancaster, WGAL
McKeesport, WIK
‘Pnrkesburg. IXw
Philadelphia, WCAU,
WD AR W, WGL,

00
Plttsbm' h, KI)KA,‘VH%

\\'JA
Sc—nmlon. WLAO
Villanova, WCAM

Wilkes-Barre, WBAX,
WKAZ

Rhode Island:

Cranston, WKAP
Edgewood, WEAG

East Prmldence, WKAD
Pawtucket, 10J, 1XAD
Providence, WEAN, WJAR

Sonth Carolina:
Charleston, WWFAZ
Orangeburg, WGAM
South Dakota:

Rapid City, WCAT
Sloux Falls, WFAT
Yankton, WAJU

'.;{mn_-mu

em WEKN, WP

anhl\’vlillle. WDAA %

Texas:

Amarillo, WD,

Austin, WeM &

Beaumont, WMAM
Dallas, WDAO, WrAa,

El Paso, WDAH
Fort Worth, WBAP WEPA
Galveston, WHABR, WIAC
Houston, WCAK, W
BY, WAL, WGAB
Omnge WEKAL
Paris, WTK
TR
I ntonio, .
AR
neo, A W
Wichita Falls, AT
Utah:
gfﬂmtxs?mm KDYL,
aKe ty,
KDZV, KZN
Vermont:
Burlington, WCAX
Virginia:

Norfolk, WSN
Richmond, WBAZ
Washington:
Hetlinenim. KDZ
ngham R
Centralia, KDZM
Everett, KDZZ. KFRL
Lacey, KG
Pullman, KF‘JLB
Senlll!%. 'KDZE, KDZT.
KFC, KHQ, KJR. EKTW,

Bnokane. KFz KOB
Tacoma, BG. KEG,

Wenatchee, KD
Yakima, KFV, K lR_EV

West Virginia:
Bluefield,

Humlnxli?h. WAAR
Morgantown, WHD

Wisconsin:
Belolt, WKAW 3

« Madison, WGAY,

M il k&
wau e%VHAAﬁIAO

Ncemm
Superior, WI "AC
Waupaca, WIAA
Hawall:

Honolulu, EDYX, EGU
Porto Rico:

Ensenada, WGAD

San Juan, WKAQ
Canndn:

Cal

BEdmonton, CJCA

Fort Frances, CFPC

Halifax, CFCE, CICS

Hamilton, CKOC

Kitchener, CICF

London, CHCS, CIGC,
CKQC

Montreal, C
CJIBC, CK
Nelson, CJCB
Rtt&iws. ggxc
a L
S CESeL, creR
Toronte, CRCA, CITC,

1

4

¢

-

v, CHBC, CHCQ, J
-

I
2

CHCH, CHCZ, CHV
GICD, CICN, crscfi - -
yiKc
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b Aid to Abnormal Children

Stimulating Interest in the Backward Child

TH’EBE has been a great problem confronting educa-
tional experts for years as to how the minds of
gbnormal children may be developed. It has been very
\difficult to arouse an interest in the ‘minds of these
¢hildren. This has been a great obstacle in their edu-
} gation. These experts say that Radio will prove of
assistance in the development of the minds of these
subnormal subjects. Radio will be a means of stimulat-

ing mueh interest, and, what is more, an interest in a
seience which demands logical reasoning from begin-

ning to end.

I Shut Off Broadcast Transmitters

Interference Results When Not in Actual Operation
D ROADCASTING stations should shut off the trans-
| mitters when not in actual operation in order to pre-
i vent unneecessary interference from the carrier wave.
[ This warning has been sent out by the officials of the
burean of navigation of the department of ecommerce.
stations are also asked not to interfere with the
schedules of other stations. Transmitters also must be
adjusted so as not to produce unnecessary interferemee.
The burean has found that some broadeasting stations
have interfered over n band extending from 200 to 500
metars, This offense may hereafter be reported as a
violation of the law, with the subsequent imposition of a
penalty,

Ether Should Be Free to All

Who Owns This Medium That Some Stations Claim?
HE DISPUTE between several broadeasting stations
in the East emphasizes the need of governmental con-

ticl over broadeasts. The person or company who lays
olaim on the ether is rather ‘hoggish,”’ for ether per-
vades all space according to the scientist. No person or
eompnng'eesn or should elaim this medinm as his own, It
should

—

A

as free as the air we breathe to all who care to
nse it, All humans must breathe the air and all broad-
easting stations worthy of the name should be allowed
to broadeast, providing they can entertain the publie and
give good serviee.

More Large Stations Required

Great Areas of the Country Have Insufficient Service
ITH the coming year there may be expected the
ereetion of a number of good stations in many

great areas of the country where there are no satisfactory
broadeasting serviees at present. There are really very
few powerfn-l stations, These for the most part are
Jocated in the most populous centers, leaving a large
field to cover in the country. Bome small stations with
only from twenty to thirty watts power in the antenna
are scattered about, but they are quite insnfficient to
supply the serviee even at close range. Even then only
the better receiving sets ecan pick them up at any greit
distance. It will be a great day for Radio when every

! tube set in the country will be able to be within range of
a first class station,

Development Similar to Telephone

An Old Handbill Tells of First Telephone Line
SDHETIMB during midsummer forty-five years ago
the late Alexander Graham Bell gave a demonstra-
tion in Boston, Mass., of the wonderful new invention, the
tele Boston was connecied with Lawrence n dis-
I tance of twenfy-seven miles. Music, both voeal and in-
strumental, were sent over the line and received by an
audience at the ecity hall in Lawrence. Not muech does
this little reminiscenee, which eomes from @in old handbill,
= differ from the first trials of the Radiophone,
~ Fifty years ago news did not travel fast, consequently
it took many vears for the telephone to get into real ac-
" tion, but the Radiophone just dropped right in on us,
- taking only a few months to bring it up to the climax
| which required years with the advent of the telephone,

r Naturally they are different instruments, The tele-

l‘.

Epm called for equipment that required great ecapital
install and get a system in action, while Radio only
requires sefs, or instruments, which in many instances are

"'n.“t lephone, idered 1, Ia

hie telephone, considered a marvel, swept popular
fancy over t, then it had a slump. Many predicted
~ ‘that the telephone craze wuold die out quickly, just as
similar predictions are now being made for Radio. Dut
the tele; 2 has mever died out, Neither will Radio.
Itisa in its infaney as the Bell telephone was in

RADIO DIGEST ILLUSTRATED

Condensed

By DIELECTRIC

All of us are more or less proud of our supremacy in
matters pertaining to the Realms of Ether; we have an
unquestioned right to be. This eountry is gradually be-
ing linked up with the rest of the world by means of the
Radio stations built, or in proeess of building. The
Radio Corporation of America found more sensitive spots
on the gold nuggets of Sweden than either Great Britain,
France or Germany, with the consequent resnlt that many
of those gold specimens will find their way to Ameriea
without impedence in exchange for needed apparatus.
The Swedes will enjoy the advantage of new methods for
reducing statie, along with it.

While gossiping about European countries, it is rather
amusing to reflect on the status of Radiophony in Ger-
many. Think of having to secure a license to receive,
and to subscribe monthly to a very limited broadeasting
service! It is no wonder German amateurs are searce.
But the choicest bit, to my mind, is the proud statement
of the Postal Department that establishing 140 receiv-
ing stations ‘“marks an epoch-making Kultur advanee.”’
Considerable distortion is noticed whenever an American
VT detects the word ‘¢ Kultur,””

1t is quite possible some of you fans may have heard
of Hon, William Jennings Bryan., He transmits fre-
quently and volubly on all wave lengths. In fact no one
would dispute his being without a peer in the use of CW
for Presidential broadeasting. The great Commoner
lately paid a very high compliment to Radio, also extol-
ling its use as an aid to his political party and hoping
it wonld place & Demoerat in the White House next time.
Is Mr. l%ryan planning an elaborate system of govern-
ment broadeasting in the event he ¥ Just a
moment, please. Some slight repairs are necessary in
the sending set.

Passengers on trains and ships have some opportunity
for listening in to various programs as they speed along.
So there is added to the pleasure of traveling, that of
hearing what the ether waves carry, Those fans able to
eruise aronnd in aeroplanes will have an exeellent chance
to hear quite a few stations, as did a party in Europe the
other day. There were several Americans flving from
Paris to Geneva who heard muosic broadeast from towns
below them ns well as a chorns of hunters’ horns near
Mont Blane. When a fan gets up in the mir he can
quickly move from one broadeasting area fo another,
:ghi%;gh of conrse he has the hum of the motor to contend

Theaters have acquired the Radio fever. It’s very eon-
tagious. For those not owning a recciving set, a ticket
to one of these theaters will suffice. New York City soon
will have a Radio theater in the Grand Central Palace.
Canada already hns severasl, One set of artists for a
half-dozen andiences and a single preacher to each see-
tion of the country may be the future’s economic seheme.

Is it possible that some day we shall see nickel-in-the-
slot machines supplying Radio programs to city dwel-
legs? Faney a group of youngsters getting their sup-
ply of gum from oue slot machine, then furning te an-
other to tune in a large broadeasting station. Mr.
Wrigley should interest himself in this suggestion.

I am wendering if modest eelebrities won't eount
Radiophony one of their greatest blessings. They can
broadeast from the seclusion of their homes, or offices, to
large crowds without the enervating thought that some-
one in the audience may have a earefully ehosen houguet
of soft fruits ready to present them. A county fair,
where soloists and the Mayor of the eity near which it
was being held remained in the eity to address the crowds,
presents an example of how it would work. I don’t
mean that there would have been a raid on the vegetable
exhibits, if these principals had been there, but simply to
show the convenience of using a microphone.

Can you picture 100,000 people filling the immense
municipal stadinm, now under eonstruetion on Chicago’s
lake front, to view the Olympic games, and all of Europe
and the rest of America getting the results a few seconds
after they are run off? That may sound like a fauolty
detector, but it’s pretty certain to prove good tuning.
In faet, if 1 don’t burn out in the next few years, I am
expecting to hear an orchestra concert given at the
stadium along with thousands of other fans. Really
the immense possibilities in broadeasting are but just
crystallizing.

Such a thing as a c¢hurch wedding, with all the
mourners present excepting the bridegroom, has been
known to the soeial columns of our sporting dailies,
thongh sueh weddings have more or less failed. But
now! Why the bridegroom, if he can’t get to the
¢hurch in time, can step around to the nearest trans-
mitting set and send his answers in by Radio. You
won’t think this facetions when T add that the fore-
going plan was suggested by reading of the strange
request received by the operator on the Carmania,
when that ship was off the coast of Ireland. Aunother
vessel, having no prayerbook but having a fireman to
bury, asked for the ritual to be sent by Radio. The
Carmania supplied this service. What is there that
Radio won’t help? Reno may even lose some of its
prestige.

An American fan in Turkey would be like a boot-
legger boarding with a Federal agent; the restrietions
are many and severe. I'm afraid our appreciation of

the blessings we fans have in this country are not of
roper amplification. No country equals us in Radio
redom. .

TWWW americantadioneen e

TR

RADIO INDI-GEST

Overcome by Ether Waves
Maurice G. St. Germain, of the Paris branch of the
Guoaranty Trust Company, had been eourting Miss
Loretta Harvey, New York, three years, but conldn’t get
up his nerve to propose. Coming into port on the Maure-
tanin lhe proposed by Radio. She accepted. They’re
married.

G-WIZ, Some Fight!
Said WJZ to WOR, ““T need the ether near and far.’’
“;AH right for you, but bad for me,’” said WOR to

An Old Adage Up to Date

-
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Laugh by Radio and the world laughs with you.

Why We Need Secret Radio
When the girls get to sending their kisses by Radio,
they mustn’t be too particular who all tunes in on
them.—Kansas City Star.

Poor Old Mary Again
¢¢Mary, Mary, quite contrary,
How fares your Radio?’’
“*It worked all right, the other night,
But now it just won’t go!??

But Don’t Turn the Wrong Knob

French seientist elaims to have invented a deviee which
will send perfume by Radio. Fellow in Toronto ean buy

nickel’s worth of sniff water at five-and-ten-cent ecounter
and spray his best girl in Winnipeg.—London, Can., Star.

What Is Home Without a Short Circuit?
Have you heard the latest Radio ballad “‘Home Is
Where the Hook-up Is’’?

All Off the Right m
He wondered why “‘The Blue Danube Waltz?? didn’t
sound just right. He was using a two-step amplifier.

They Musta Flashed to Her
Margie—And he had Radio eyes!
Sue—What do yon mean, Radio eyes?
Margie—OD, just eves with a broad east!

Have 'Em Buy a Portable Set

. The only objection some people find in the Radiophone
is that it furnishes a reason for staying at home.—South
Bend Tribune.

How to be Unpopular with Your Mail Man

llum_mjllu

After Mr. A. Ham Bug answered a Radio advertise-
ment be received a few eireulars by mail,

Or Wearing Under the Vest
In the New York American Mr. Hearst tukes up the
negative side of the question, *“Will the Radio make the
newspaper unnecessary?’' Radio might be used to light
the fire in the kitchen stove, but we donbt if after it is
read, it conld be available for wrapping up the garbage.

Next Broadeast Will Be Reno
Now that they make love by Radio there’s some fast
sparking.—Columbus (Ohio) Citizen, .
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Use of the Radio Receiving Set in the Home
Part III—The Vacuum Tube Detector

By H. M. Towne

HERE has probably been no devel-

opment in the art of Radio which

has been of such great importance
or which has contributed to such rapid
progress as the development of the va-
cunm tube, This device in various modi-
fications has found a rather wide applica-
tion.

Some of these applications are—to rec~
tify feeble Radio oseillating currents, to
amplify very feeble signals, to generate
high frequency for Radio transmission, and
to convert commercial frequency (60-cycle)
alternating current to a direct current
supply of voltage which may be used in
the transmitting equipment or for charg-
ing storage batteries. We will at present
discuss the vacuum tube as a detector
or rectifier of the feeble oscillations re-
ceived on the anteunna

Constroction of the Tubhe

The vacuum detector tube, as marketed
at the present time consisis of three ele-
ments or electrodes called filament, grid,
and plate. These are mounted and sealed
in a glass bulb from which the air is ex-
hausted to a relatively low pressure, and
are connected by small wires to studs
on the base of the bulb which serve as
connecting terminals. The filament Is a
loop of small tungsten wire, each end of
whieh Is connected to a base stud. The
grid I8 a rectangular coil of very fine
wlre cloge around the filament loop, and is
connected by one wire to a base stud,
The plate is an oval or cylindrical form
of thin sheet metal spaced uniformly
around the grid.

Thus the inner element of the group is
the filament and the outer element, the
plate, and between these ls the fine wire
grid. A sockei is used for mounting the
complete vacuum tube in the same manner
that a socket is used for an electric light
bulb, The vacuum tube socket has four
binding posts for connections which are
usunlly designated “+'" and “—’ for the
filament, “G"” for the grid, and "P' for the

plate.
Emission of Electrons

In the operation of the vacuum tube,
the essential condition is that the filament
be heated to incandescence. This causes
it to lberate electrons. These electrons
are Inconeelvably small bodies having a
mass of 1/1800 of an atom of hydrogen
which i3 the smallest atom of the ele-
ments, These small bodies called “‘elec-
trons” carry a megative charge of elec-
tricity. Tn studying the action in the
vacuum tube, we must constantly keep
in mind the thought that the elecirons
c¢mitted from the filament are negative
charges of electricity. Together with
this we must remember one of the laws
of electrostatics which ls that like elec-|
tric charges repel each other and unlike |
electric charges attract each other.

The motion of electrons under the ac-
tion of applied voltage is the basis for the
modern conception of current flow in a
conductor, and whenever we have elee-
trans moving from one point to another,
there must be an electric current flowing
between these points,

Filament

T.et ug now consider the fillament alone,
assuming no egrid or plate electrodes, but
with the filament heated to incandenseence
by current from a storage bittery. The
high temperature of the tungsten fila-
ment causes these electrons to be emitted
from the filament wire. The number of
¢lectrans thus emitted increases with the
filament temperature, and the electrons
are liberated in all directions around the
filament.

When a negative charge is withdrawn
from a particle, it leaves the particle with
a positive charge so that when the
myriad electrons leave the filament the
latter is left positively charged. Since
unlike charges attract, the filament being
left positively charged will attract the
negative electrons and so an equilibrium
is established; that s, the same number of
electrons are drawn back to the filament
a8 are emitted. This state of affairs ex-
iats In most of our ordinary electric lamp
bulbs, although never perceptible,

What Plate Does

Let us next consider the plate element
of the wvaccum tube in addition to the
filament. Assume the positive pole of a
second battery is connected to the plate
and the negative pole to one of the fila-
ment terminals. The battery so connected
results-in a fixed opposite polarity be-
tween the plate and filament; that is, the
plate Is positively charged with respect
to the filament, or, what Is the same, the
fillament has a negative charge with re-
spect lo the plate.

The terms “positive” and “nezative"
are relative just the same as the words
“more” and "“less.™ Something cannot be
more without that to which it is com-
pared, being less relatively, and sim-
ilarly, when a charge is said to be “posi-
tive" It simply means that something else
is “negative" with respect to that charge,

The plate and filament then have unlike
charges and the electrons given off from
the heated flament are atiracted to the

plate which results in a flow of curremt
between filament and plate. This stream
of electrons passing from filament to plate
creates a so-called space charge. That
{5, the large number of negative charges
in the space between the filament and
plate tends to create a negative charge
in the space. This negative charge in the
gpace between filament and plate limits
the number of electrons which ecan go
to the plate. The negative space charge
tends to neutralize the positive charge
on the plate, and also tends to repel elec-
trons just leaving the fillament, so that for
a glven plate voltage the number of ele-
trons which can flow to the plate is
limited.

If the space charge can be eliminated
or neutralized, the number of electrons
which will flow to the plate will increase,
and conversely if the space charge is In-
creased, the number of electroms to flow
from filament to plate will decrease.

Grid Controls Space Charge

The grid element of the vacuum tube
loeated in the space belween filament and
plate performs the function of neutraliz-
ing or aiding the space charge. When the
grid Is made positive with respect to the
fillament it will neutralize the space charge

which is seen. A few short-circuits even
of very short duration will consume more
energy from the battery than normal oper-
ation in the Radio set would consume in
many weeks, To test the battery a volt-
meter should be used. The voltmeter has
high internal resistance and does not per-
mit appreciable current to be consumed.
Simple Single-Circuit Set

Let us now refer to the diagram, Fig-
ure 10, which shows a simple vacuum
tube detector set. The single-circuit tuner
consisting of variable condenser C and
variable inductance L: permits adjustment

to the desired wave length just as pre-
viously deseribed with the ecrystal detec-
tor sets. A S-ohm adjustable resistance Is
connected in between one side of the stor-
age A battery and one filament terminal. |
This adjustable resistance is called a fila- |
ment rheostat. It provides for variation
of the current through the filament, which,
in turn, governs the filament temperature,
and the latter determines the rate of elec-
tronic emission.

For the UV-2i0 detector tube, the rheo-
stat adjostment should be such as to give
b volts across the fllament, which with a
fi=volt A battery means 1 volt across the
portion of rheostat in the cireuit,
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effect and the number of electrons to the
plate Increases, resulting In an increase in
current between fillament and plate, A
negative charge on the grid, however,
adds to the negative space charge and
deereases the number of electrons to the
plate, resulting in a decrease in current.
The important fact is that very feeble
charpes on the grid will effect a relatively
large change in the plate current.

Pilament Battery Requiraments

The battery for lighting the filament of
the vacuum tube should be a storage bat-
tery rated at 6 volts. The vacuum tube
detector as a rule, will require about .§
to i. ampere. In selecting a storage bat-
tery for a Radio set, one should con-
sider the probable rate of curresmt con-
sumption and the facilities for charging
the battery after its charge has been con-
sumed. Storage batteries are rated in
ampere-hours, which is the product of
amperes and hours. If a battery ean sup-
ply 6 amperes for 20 hours before exhaus-
ting Its charge, it is said to have a capac-
ity of § x 20 or 100 ampere-hours. Suppase
now that a simple vacuum tube detector
#el 1s used 3 hours each day. This means
1 ampere x 3 hours or 8 ampere-hours
are consumed per day. If it is desired
to charge the battery but once a month,
then 30 day=s x 3 ampere-hours per day
indicatles that a 90-ampere-hour battery
is necessary. 1f one is willing to charge
his battery every two weeks, a 45-ampere-
hour battery will do.

One should always keep in mind when
purchasing a storage battery that the
ultimate current consumption for his set
may possibly be greater than ariginally
proposed, due to possible addition of am-
plifiers, loud speaker, ete., which would
be operated from the same storage bat-
tery.

A 60-ampere-hour battery is usually
satisfactory for a single vacuum tube set,
while a detector with two or more stages
of amplification would probably need a 90
or 1i0-ampere-hour battery.

The B or Plate Battery

This storage battery used for lighting
the fillaments of vacuum tubes in a Radio
set Is called the A battery, while the
one which is connected between plate and
fllament is ealled the B battery. This
battery is made up of smnll dry cells
gimilar to those used in an electric flash-
light. The B baltery, however, must have
a voltage of about 22% and preferably
with taps for lower voltages. B batter-
fes may be purchased having taps to give
voltages of 16%, 18, 1915, I1, and 223, and
these different available voltages permit
adjustment for the maximum results from
the vacoum tube, A B battery of dry
cells will usually last from four to six
months before requiring replacement, and
fte cost is not such ns to prohibit re-
placement this often.

The ampere capacity of the B batteries
is very small and the positive and nega-
tive terminals therefore should not be
short-circuited. Some short-circuit the
battery and judge its quality by the spark

F16./0

Similar to Crystal Set

It will be seen that the grid and filament
are connected across the inductance I, as
in the case of the crystal detector, Oscil-
lations of the antenna-to-ground circuit
cause feeble oscillations facross the in-
duetor L and these are impressed between
the grid and filament. -

A small condenser, however, is inserted
in the connection from inductor to grid.
This is called a “grid condenser,” It
should have a capacity of from .0002 to
002 microfarad, varying somewhat with
the vacuum tube characteristics. This
grid condenser greatly augments the rec-
tifying action in a detector tube.

In order to get good rectification, a
charge of one sign on the grid should
effect 2 much greater change of plate
current than a corresponding charge of
the opposite sign on the grid. The grid
condenser enables the grid to build up
very temporary negative charges caused
by electrons which are attracted to the
grid when it is positively charged by the
Incoming oscillation.

Rectifying Action

The grid will on each successive ampll-
tude of escillation tend to accumulate a
negative .charge which opposes the flow
of electrons from filament to plate, and
the result is a reduction in plate current.
Thus, instead of the plate current being
increased and decreased uniformly above
and below its normal value, it is caused to
decrease more when the antenna oseil-
lation communicates negative charge to
the grid, than it is inereased when the
oscillation communicates a positive charge
to the grid. The result is a decrease in
the average plate current and this aver-
age follows the shape of the varying
amplitudes of the incoming oscillations,
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The fact that the plate current de-
creases below normal and does not in-
crease above pormal means that the
change of current is uni-directional.
These uni-directional changes in plate
current cause pulsations in the telephone
receivers corresponding to the volce fre-
quencies which are super-imposed on the
carrier wave at the transmitting station,

Grid Leak Function

It is sometimes necessary to shunt the
grid condenser with a high resistance of
one or two megohms (one megohm =
1,000,000 ohms) as shown in dotted lines;
to prevent the grid from building up a
permanent negative charge with respect
io filament. In most vacuum tubes, how-
ever, the insulation resistance between
grid and filament within the tube is low
enough to allow the negative charge to
leak off from the grid. Usually, therefore,
the “grid leak™ resistance as it i=s called,
is not necessary but in éach ease may be
worthy of trial and results compared.

Grid Controls Large Porce

The praetical part to remember in the
operation of the vacuum tube is that Lhe
Erid potential, or charge with respect to
filament, will control the flow of current
from the B battery through the telephone
receivers and to the plate, and that @
feeble change of grid charge will produce
an appreciable change of current in the
plate circuit.

It is analogous to a rifie where the
trigger corresponds to the grid and the
explosives In the ecartridee to the B
battery. A slight amount of energy on
the trigger controls a large amount of
energy stored in the explosives. The cire
cuit shown i= not used to any great exs
tent because of the advantages of ths
regenerative or feed-back circuit. The
single vacuum tube regenerative receiv-
ing set will be described In the next sec~
tion of this series,

(Continued in September 30 lssue)

Removing Enamel from Wire

Many amateurs have troubles while
winding coils of wvarfous kinds with
enamel magnet wire, because of the diffl-
culty experienced in scraping«off the
enamel without breaking the wire. One
wWay qt removing the enamel is to pass
the wire over a Bunsen gas flame several
times, until the enamel melts and drops
off. If it is impossible to do this because
of circumstances the same resnit may
be secured by dissolving the enamel in
amyl alecohol.—P, J. M.

Amplifying Transformer Leads
Unless the outside lead from the secon-
dary of an amplifying transformer is con-
nected with the grid, there will be ineffi-
cient operation with any tube.
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- Storage B

Positive and Negative
Poles in One Lead Strip

A wvacoum tube is useful only as n
source of illumipation i a B battery Is
not employed. Naturally with the ex-
tended use of the vacuum tube there Is
a great demand for B batteries. Most of
the B batteries that have been used are
the common flash-light or garden variety

WORKSHOP KINKS?
EARN A DOLLAR—

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

of dry cell. These have much room for
improvement.

In the first place, the voltage of the dry
cell B battery does not remain constant
‘It may fall off considerably, especially
when it is nearly discharged. Another
of its disadvantages is that a faulty cell
in its make-up is eapable of producing a
| ‘yarioty of Ioud and unpleasant erackling,
frying sounds in the phones. Still anoth-
er disadvantage Is that you are ohliged to
| buy a new batiery before yvou wear out
the old one. In the plate circuit of a
1 ¥acuum tube set a comparatively high
| voltage is required, but practically no

current (only a few one-thousandths of an

ampere) is consumed. For this reason

+

—RED LEAD
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the battery, unless accldently short cir-
cuited, discharges very, very slowly. TUs-
ually the chemicals employed In its con-
struction eat up the zinc containers and
destroy the nsefulness of the battery long
before the current in it is actually dis-
charged, This is exceedingly wasteful.
Solves B Battery Problem
The logical solution to the B battery
problem is to use some type of battery
that can be recharged for a few cents
whenever it becomes run down. At pres-
ent & number of makes of storage B bat-
téries are on the market, but In every
case the price is rather exorbitant.
In the accompanying illustrations is
3 an easily constructed and very ef-
P 5‘Bﬂ'ent storage B battery, This battery
will deliver any veoltage from 2 to 48
volts; has a comparatively high amper-
i age; retains its charge Tor several weeks
. ‘at a time; and when run down can be re-
b ‘eh in ten or fifteen minutes. The
cost of recharging is only a small frac-
(=
{

tion of & cent. The total cost of the con-

uction does not exceed three dollars.
‘This 1s less than the cost of a 45 volt
dry cell battery. Moreover, this battery
will last for several yeurs,

The materials required for making the
Storage B battery are as follows:—Two
dozen soft glass test tubes, five inches
long and three-quarters of an inch in di-
ametér; two dogen strips of lead ten
inches long, five-eighths of an Inch wide,
and one-sixteenth of an inch thick; a

- wooden test tube rack that will hold two

i

Battery Made of Test Tubes

TEST TUBES HELD IN A RACK

% -;l_f::n !t;ut tubes; t:v: nuund*isi of pure reg
~ lead; 0 pounds of pure litharge; an
~ about fifteen feet of moving picture film.
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Test Tube Rack
Constructional details of the test tube
rack are shown In the sketch. The rack

consists of a wooden base twelve and
five-g¢ighths inches long, four and seven-
eighths inches wide, and one-half inch
thick; a wooden top the same length and
width as the base, and one-guarter of an
inch thick; and two wooden end pieces,
each four inches long., four and seven-
eighth Inches wide, and one-guarter of
an ineh thick, It is assembled as shown,

The top of the test tube rack contains
twenty-four holes, each seven-eighths of
an inch in diameter, The holes are ar-
ranged in three rows, and each row con-
tains eight holes, making a total of
tweanty-four.
test tube rack, with the central portion
cut out to save space, ls shown In dia-
gram 3. This sketeh illustrates the ar-
rangement of the holes. Iach hole con-
tains a test tube. In order to secure a
firm support for the tubes, it is advisable
to scoop out a small portion of the base
directly beneath each hole in the top, in
order that the rounded ends of the test
tubes may be held in place.

Making the Lead Plates

The storage battery plates consist of
strips of lead Len inches long, five-elghths
of an inch wide, and one-sixteenth of an
inch thick. A smooth space about two
inches long is left at the center, but from
there to each end the plate contains
groups of small holes. You can have
these holes punched at a machine shop,
or drill them by hand with a twist drill,
or even punch them with a hammer and

A sketch of the top of the |

with slightly diluted sulphuric acid until
they are of about the same conslstency
as putty, Extreme care must always be
exercised when handling sulphuric aecid,
as it Is not only poisonous, but also ex-
tremely corrosive, and will quickly eat
away almost any material it may happen
to touch., Apnd always remember that
when vod are dilutihg sulphuric acid you
must slowly add the acld to the water,
never under any condition add the water
to the acld.
Paste Packed into Holes

The red lead paste must be packed
down into the holes at one end of each
|pla!e. and the litharze paste into the

| ioles at the other end. When pasting
the plates it is advisable to place them on |
a smooth level surface, such as a sheet of
glass, and force the paste tightly into
the holes by means of a small, smooth,
flat stick.

The greatest difficulty In making a
storage battery of this kind is to prevent
the paste from: falling out of the holes.
To overcome this difficulty some amateurs
recommend charging the battery as soon
as the plates have been pasted: while
others prefer to let the plates dry for a
few days before charging. Personally,
we prefer the latter method, although
some of the paste will probably fall out
of the plates no matter what you do., We
would suggest pasting the plates, bend-
ing them into the shape of a hair pin,
so that they will fit into the test tubes |
as shown in diagram 1. and standing them
aside to dry for at least three days.
They will then be ready for use.
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a large nail. The machine shop method
is the easiest and most satisfactory.

When the holes have been punched in
all the plates, the plates must be “pasted.”
This consists of filling the holes at one
end of each plate with red lead, and those
at the other end with litharge.

Red lead is & salmon-red powder that
can be purchased for ten or fAfteen cents
a pound at most paint shops. Litharge
(lead monoxide, PbO) is a yellowish pow-
der, and it also can be purchased for ten
or fifteen cents a pound at most paint
shops, Before being used each of these
powders must be made into the form of a

paste. This can be done by mixing them

Method of Assembly

The method of assemhling the test
tube rack, test tubes, plates, and separ-
ators is clearly shown. A separator runs
down the middle of each test tube to pre-
vent the plates from touching each other.
These separators may conslst of any ma-
terial that will not be affected by the
acid in the electrolyvte. Somé of the ma-
terials that may be vsed for this purpose
are: hard rubber, glass, celluloid, and
fruit basket wood that has been bolled in
parafing wax. Remarkably good separ-
ators can be made from old moving pie-
ture film that has been cut into strips
about seven inches long, and bas had the

Neighborhood Club Has
Set for Many Listeners

—

In some neighborhoods only one Radio-
phone is to be found and it Is usually kept
busy during concert hours, This hap-
pened in one sectlon in Akron, O, The
owner of the outfit was kept busy enter-
taining his nearby friends, When gathered
to hear a concert one evening they struck
upon the idea of forming a Radio club.
They found a roomy attic and the club of
about twenty members furnished it with
spare plieces of furniture from their
homes.

The club room Is open every evening
from 6 p. m. until the meeting is closed.
They have all the Radio magazines and
papers on hand and a few of the popular
games. In the scarcity of ether musie,
which sometimes occurs, the games afford
amusemeant. ke

There {8 a small monthly charge for

dues, The fund collected keeps the Radio
outfit in trim and pays for operating ex-
penses,

chemiecals removed from Its surface
soaking in hot water.

The ends of the plates with the red lead
In them are marked R and the ends with
the litharge in them are marked L. The
red lead plates are the positive and the
litharge plates the negative,

Plate Connections

In the arrangement and connections of
the plates, R indlcates the red lead ends
of the plates and L the litharge ends. It
will be noticed that each test tube con-
tains one red lead plate and one litharge
plate. The first plate in the first test
tube and the last plate in the last test
tube in each row consists of only half a
complete plate. Each row of plates is
connected to the preceding row by a lead

by

| jumper marked J. When all the plates

have been connected together, the con-
nections should be somewhat the shape
of the letter Z. A binding post can be
mounted at each end of the rows of plates
to give variations of voltage. Each cell
glves two volts, so the total potential
fl'f;:'ﬂ the -twenty-four cells will be 48
voits.

Each test tube is filled to within an inch
from the top with a 20 peér cent solution
of sulphuric acid and distilled water. As
this solution evaporates it should be re-
placed by distilled water only, since the
acid does not evaporate. In the course
of time a sediment will gather at the
bottom of the tubes. This should be re-
moved every once in a while to prevent it
from piling up high enough to touch the
plates and short cireuit them.

How to Charge It

The most satisfactory way of charging
this battery from the 110 volt alternating
current house supply is by means of a
tungar rectifier, as shown in diagram 4.
An electrolytic rectifier may be used; buf
it frequently proves troublegome and in-
effective. The secondary winding on the
transformer that delivers the 2 volts for
the filament cirenit of the tunkar bulb

siiould be & Tfairly heavy wire, since a
rather large amount of current is con-
sumed.

The battery should be charged until

hubbles of gas are liberated freely from
the plates, The first few times the bat-
tery is charged this may take several
hours, but thereafter it should require
only ten or fifteen minutes. After sev-
eral charges the positive plates should
turn a chocolate brown color and the neg-
ative plates a lead grey. During charg-
ing, care must be taken to see that the
positive of the battery is connected to
the positive of the charging current and
the negative of the ‘battery to the nega-
tive of the charging current,

For Efficiency, Quality,
Tone BUY
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Simple Instructions for the Beginner

By Harry J. Marx
How to Make Laboratory Tests

ered as work purely for the engineer,

far beyond the scope of knowledge of
the amateur. HBvery Radio fan, however,
has an interest in testing out new types
of Radio apparatus for both reeceiving and
transmitting, Such tests may cover any-
thing from ecrystals to vacuum tubes.
The method of procedure is considered as
a mystery, when actually it is based upon
the simple fundamental principles that
cover all electrical work. It is only in the
conclusions that are to be formed from
the results of such tests that any detailed
analysis and description is required.

A series of such tests will be given on
this page from time to time. The actual
performance of these tests illustrated with
graphic charts wherever possible will be
given with an explanation of the conclu-
sions that can be drawn from the results
of the tests. This series will cover vacu-
um tubes, detector and amplifying, trans-
formers, impedance coils, rheostats, tun-
ing apparatus, etc,

The first section of the series covers
instructions for setting up a testing bench
in the laboratory with details of connec-
tlons and the testing instruments that are
necessary.

Laboratory Location

In selecting the location for laboratory
wark, it is essential to keep in mind the
conditions under which the work must be
carried out A well-ventilated, well-
lighted room should be selected. Work-
ing in the corner of a dark cellar is not
favorable for the carrying out of accu-
rate and rellable tests of any kind. Natu-
rally many amateurs will have eertain
limitations. The average apartment house
is not afflicted with superfluous room
space, and usually only a corner is avail-
alhle. TUnder such circumstances, it is
advisable to make the best of the situa-
tion,

‘Wall sockets and plugs should be con-
veniently placed so that the sdurce of
lighting current is within elose reach at
all times. The room should be well lichted
by daylight as well as by artificial light.
Running water is more or less necessary
in every laboratory.

The work bench should be kept separate
from the testing hench. Neatness and
cleanliness will do much toward making
the laboratory an interesting diversion

IABORATORY tests are often consid-

voltmeter reading 0 to 150 wolts, millia-
meter with double reading 0 to 2 and 0 to
10 milliamperes, 5 double pole double
throw switches, 2 double pole single throw
awitches, 1 single pole double throw
switch, 1 single pole single throw swith,
1 tap switeh with 5 contaet points, 16
binding posts, 2 two-spring jacks, 2 three-
spring jacks, 1 six-volt A battery, 6 223~
volt B battery units.

Aerial, Gronnd and Loop Connections

The putside aerial and the ground con-

read the potential of the batteries cons
trolled by either switech G or switch H.
Switch G closes the circuit of the 2215-
vaolt B battery to the first set of B battery
hinding posts. Switeh H likewise controls
the flow of current to the second set of
B battery binding posts. Switeh I con-
nects the negative terminal of the second
series of batteries to either the positive
or megative side of the first B battery.
Switch J is connected to the circuit set of
B hatteries and permits control of the
voltage range from 22% to 11216 volts in
place of a fixed voltage of 2214,

The last set of three binding posts are

nections are led to the first two binding | for connection to the milliammeter. It
posts on the left-hand side marked A and | will he noticed that three terminals are
& in Figure 1. These are the same as the | provided. The two posts on the right con-
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two shown on the left-hand side in TFlig- | trol the high and low scale reading.

use 3. The purpose of the binding posts
is for connection to the usual commercial
sets where no further antenna loading
coil or condenser is required. Following
the ecircuit in Figure 3 it will be seen that
the single-slide tuner used as a loading
coil can be thrown in or eut out of the
antenna circuit by means of switch A.
The advantage of this i3 to raise the
natural wave lenszth of the antenna cir-
cuit when desired. From here the con-
nections run to switch B. By means of
switch B the input binding post can be
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from the usual cares of the business
world.
Description of Test Bench

The construction of the test bench will
require about the following lumber:

40 feet of 27x4”, 12 feet of 1”x5", 10
feet of 17 by 2%, about 30 board feet of
4" boarding, and 12 board feet of 1"
boarding.

The method of mounting the loop aerial
(see illustration), so that it can be ro-
tated, is left to the ingenuity of the mak-
er. For the loop aerial, 125 feet of No, 20
double cotton covered wire will be needed.
There are 12 turns which are placed ap.
proximately 34-inch apart on a 30-inch
square, 6 turns on each side of the pivot
rod.

Figures 1 and 2 show the construction
and main dimensions of the bench. The
construction need not follow the illustra-
tlons literally but can be varied to suit.
The back board on which the instruments
are mounted can be made of either hard
rubber or bakelite built up in sections or
of one piece, if the finances will permit.
The surface of the bench should be con-
structed free of cracks and knot-holes,
In the design, all instruments, binding
posts and jacks are kept from the surface
of the bench, and are mounted either on
the back beard or underneath the front
edge. Two shelves are needed, roomy
enough to carry both sets of bhatteries.
If desired, however, the A batteriesz can
be placed on the lower shelf, and the B
batteries on the upper shelf.

If the woodwork is good, a coating of
black asphaltum varnish, considerably
thinned down with turpentine, may Dbe
applied. Then the bench will have a
pleasing appearance and at the same time
the asphaltum will aet as an insulator.

Instruments Required

The instruments which should be pur-
chased are:

Single-slide tuning coil, 43-plate varia-
Hle condenser with vernier attachment,
battery charger, ammeter reading 0 to 5

amperes, voltmeter reading 0 to 10 volts,

connected to either the outdoor antenna
or the loop aerial. Switch C permits the
insertion of the variable condenser either
in series or shunted #across the two leads
as desired, If switeh C is closed for a
series connection, then the condenser can
be cut out by closing switch D, thus giv-
ing direct connection to either aerial or
the condenser.

The suggested location of this appa-
ratus is shown on the left-hand side of
the board in Figure 1. The switches are
marked with the letters A, B, C, D to
identify them with the corresponding
symbols in Figure 3.

Measuring Instruments

Figure 4 shows the connections for the
remainder of the instruments on the back
board of the working bench. Switch E is
the A battery switeh and permits connec-
tions to the battery charger or to the
working binding posts marked —A+4 on
the board. The low reading voltmeter is
shunted across the lower terminals of the
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switch so that a constant reading is ob-
tained while the battery is in use. In the
same manner the ammeter is connected
in series so that the current flow can be
accurately followed, It may at times be
advisable to have flexible leads so that the
volt and ammeter reddings can be taken
after the rheostat connection to the tube.

Switch I controls the reading of the
~second voltmeter so that it is possible to
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Input of Jack Connections

Figure § shows the jack connections.
The two binding posts are mounted under
the fromt ledge of the bench. The Jjacks
are on the face board. The first jack K
gives a4 direct connection to the two hinds
ing posts, but jacks I, M and N are all in
serfes. Jack L must be used first as thia
automatically closes the circuit. When
jack M is plugged in, the contact of the
center spring is broken and the circuit is
closed through the plug, Jack K then
can be used for the loud speaker connec-
tion, while jacks L, M and N can be used
for inserting one, two or three sets of
receivers in series. The two binding posta
when in use are connected to the output
posts on any set on test. A handy device
would be a flexible cord with telephone
plugs at both ends so that one end may
be plugged into the set under test and
the other one in the jack K. Receivers
then can be inserted in jacks L, M or N as
desired.

Wiring'

The wiring should be concealed under-
neath the bench and in back of the panel.
The leads should be Xkept straight and
strapped to the board at regular intervals.
When necessary, connections should be
zoldered and taped.

A wavemeter will be found essential for
numerous tests and can be of the standard
commereial tyvpe, or where finances limit,
can be homemade as described in the Sep-
tember 9th issue of RADIO DIGEST. 1f
homemade, the construction can be in-
corporated in the back board at about the
center of the panel.

Battery Jars Make Dials

Procure some old battery jars from a
battery station and with a compass draw
circles to any diameter suitable to your
needs on the sides or ends. Dip the jars
into warm water for a few minutes until
they are softened; then cut out the sides
or ends with a sharp knife. Cut on the
lines made with the compass,

Place the circular-formed disc between
two heavy smooth boards until they have
hardened, The edges of the disc may be
smoothed off with sandpaper, and if the
face is smooth, it can be brought to a
polish by rubbing it with an oil soaked
cloth; then rubbing it with a dry oloth,
but if the face is rough it can be brought
to a polish by sandpapering with double
0 sandpaper and then using the oil-soaked
cloth as stated,

These dials can be marked by making
small grooves with a knife along the outer
edge, then filled in with white enamel.
These dials are very attractive. 1f one
of them happens to warp, it can be placed
between two heavy smooth boards until
it has straightened out—F. Cerniglia, Tal-
lulah, La.

Eliminating Body Capacity

When the vacuum tube receiving set
is not properly tuned, the effect of touch-
ing the finger to some of the parts of
the apparatus adds the body capacity
to that of the set. If the signals are
clear but faint when not touching any
part, it is evident that the tube is not
oscillating, which is a desirable condition,
and better tuning is necessary. ‘

To eliminate the effect of the body, line
the box or panel with a very thin copper
or lead foil, being careful not to short-
circuit any of the connections by keeping
the foll eclear of all metal parts. This
electrostatic screen should then be
grounded.

The capacity of the hody of th® operator
materially affects the delicate adjustments
of a4 regenerative set. In some sets, the
dials are of metal and are grounded to

act ag shields—P, J M

Crystal Demand Aids Mines

The widespread extension of the use of
the Radio telephone iz beginning to affect
the mining industry in some quarters
of the country to such a degree that the
supplying of crystals of certain ores has
become a small industry in itself,

These mineral erystals are used as de-
tectors that transform the pulsating elee-
trical vibrations received by the antenna
into those that can be converted into
sound waves by the telephone receiver.
The bright cubical erystals of galena, a
natural compound of sulphur and lead,
is a favorite detector, and pyrite or chal-
copyrite—the first a combination in chem-
ical form of sulphur and iron, and the
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The battery connections should have
fAexible leads with spring clips so that
batteries can be replaced or removed when
necessary. BExtra sets of flexible leads
should be kept on hand for use with all
of the measuring instruments as many
circuits will be used where special con-
nections are necessary.

In testing out new types of hook-ups,
it is advisable to mount all apparatus on
a separate board which can then be set
on a testing bench and cennected to the
proper bhinding post. This method of
mounting on a separate board avolds the
necessity of fastening the instruments to
the topr of the working bench, which will
spon spoil the surface of the boarding.

No dimensions have heen given for the
location and size of the apparatus
mounted on the back board. Thesge parts
are apt to differ considerably in dimen-
sions for the different type of comimnercial
apparatus that may be purchased. The
back panel has more than sufficient room
s0 that additional apparatus can be
mounted when found necessary as the
Work progresses,

Pl
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other sulphur, iron and enppér—nre also
used.

Eliminating A. C. Wiring Hum

If a regenative receiver is placed near
open or unshielded A, C. wiring in the
house, the current lowing in the wire will
cause a loud hum in the receivers, This
objectionable difficulty may be eliminated
by connecting either the plus or minus
filament binding post of the vacuum tube
socket through a one-mieroforad condenser.
to the ground. Similar results may be ob-
tained by grounding direct. This simple
%on;e;:&ian will eliminate all of the hum.—

How to Connect Ground Wire

The ground wire for receiving purposes
should be connected to the cold waler
pipe as near the point where it leaves the
ground as possible. This will promote
efficiency. If the pipe goes several hun-
dred feet around the building before it
reaches the ground the antenna wave
length may be too great for receiving des
sired siations.

e
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HE race continues! Amateurs who

are able to BEAT THE RECORDS
listed below, or who ean elaim dis-
fance receiving records (100 miles or
better) for stations not listed below,
but which are given in the broadeast-
ing directory, need only send in their
records to be listed along with their
names,

One condition exisis. Every record
aspirant MUST GIVE the NUMBER
OF MILES ATRLINE represented by
the record, if his letter is to be eon-
sidered. Otherwise it will be thrown
out.

Records to date are given below.
The next eompleto listing will appear
in the Oetober 21 issue.

—Broadeast Editor.

Miles Record, and Whom
Station, By

AG1—720—R- C. Bryant, Clarkston, Wash.
C%LI'—t!l—E. W. Blanchard, Providence,

CHBC—2,150—J, Kurtz, Brooklyn, N. Y.
CHUB—S800—1L. C, Hurd, Madison, Minn.
CHXC—390—A. H. Gray, Mattapan, Mass,
CJCA—535 ¥, Fairmount, Ind.
CJDG-—! 80—G. W. Hutchinson, Santhey,

Can.
G'JVO—-S!O-—-C. Hackney, Falrmount. Ind.
CKCE—450—N. Theobald, Attleboro, Mass,
Bm T80T Gush '%E:egm::aocu
— man, <
KBN—3,650—G. Meek, Shinnston, W. Va.
T“I:‘—EBG—S W. Wilkinson, I\nnx\ille.
.
KDN—2,200—F, C. Woodford and E. J.

KDLEA-——I m Simmons, Shreveport,
K{)OW—B 700—G, Meek, Shinnston, W,
'KDMI:Q.(;-—SOO——E A. Van Wart, Bpringfield,
III‘L?T-—I.SGE-C. Hackney, TFalrmount,
K‘DY 1,876—C. Hackney,
KDYQ—B 260—C. M. Riege, Jr., Worcestar,
%mgmn LIc(:'uald, Vacaville, Cal,

- Sioux City, Ia.

B—255—K. Kinney, ‘Barkeier Calif,
KEZHHBSB-—A. West, Junctiun City, Wash.

Fairmount,

KI‘)%I— b—aA. West, Junetion Clty,
XDZQ—1,1156—H. Tetrick, Fajrmoun
KDZR—260—G, Whisman, Spokane, xﬁrm,h

KIFAC—500—D, MeQuaid, Vacaville, Cal.

KFAD—850— Douglass, Guthrie, Okla.
KFAT—1,160—L. Cusﬁman. San Diego, Cal,
EFAP—359—M. A. Jeffords, Wenntches,

‘Wash.
K%BB——SES——M A. Jeffords, Wenatchee,
KFBEF—1,850—Wm. Douglass, Guthrie,

Olkla.

KIFC—2.800—G. Boucher, Harrisville, R. L

KFI—780—Wm. J. Jones, Rigby, Idaho.

EKFU—T60—D. Lombard, MJ:.IIlel'.\r Wash,
00—-!! McQuaid, Vacaviile, Cal.

KG tonton, lﬁlﬁkSBu{i‘" Miss,

KGC—L?QD—R. Luther, Jefferson, Ia.
5—K. Kinney, Berkeley. Cal,

EGN—230—M. A, Jeffords, Wenatchee,

‘Wash
K{SF—I'IO—WM. F. Plaine, Lakeview,
KGY—-S'IS—D Immbn.l'd. Malden, Wash.
KHE—§50—E. Rose,

Two Harbaors,

AMinn,
KHI—600—Wm. F. Plalne, Lakeview, Ore,
KHQ—2 400—C. M. Rice Jr.,

Worcester, |

Receiving Record

KIZ—T780—G. Whisman, Spokane, Wash.
KJJ—740—R. C. Bryant. Clarkston, Wash,
KJR—580—Wm. J. Jones, Rigby, Idaho.
KJS—600—Wm. F. Plaine, Lakeview, Ore.
KEB——‘&}—H_ E. Clarke, Grand Junction.
“olo.

ELP—2,125—W. G. Mann, London, Ont.,
hL&—P 1,340—H., S. Rahiser, Pittsburgh,
KMC—190—D. Wplfe, San Jose, Cal.
h“\L.;!!—l %‘oo—\ AL Holmes, Chippewn

| ENT—1,950—C. Hackney.

g{[&-—l ,550—C. M. Rice Jr., Worcester,
ass

EQV—350—K. J. Dunlap, Amsterdam, N.

X.
KQW—1,%00—C. Cenrad, Loganspert. Ind.
KSD—1.590—G. Meek, Shinnston, W. Va.
KIi[O—i.N]O—C. M. Riee Jr., Worcester,

KUS—300—R. R. Martindale, Sonora, Cal.
KUY—2,158—Roland Smith, Hilo, Hawalii,
KV%;—_GSD—R. 4 Brram.. Clarkston, Wash,

Munns, Holsington,

h“ H—710—Wasyne Huber, Albany, Ore.
KXD—120—]J. J. Beales, Jr., S8an Anselmo,

KYE—T710—Wm. F. Plaine, Lakeview, Ore.
EYG—2,300—J, F, Means, Oil City, Pa.

KYI—500—Wm. F. Plaine, Lakeview. Ore.
KYJj—1,300—H. Wantuck, Fayetteville,

Ark,
EYWw—2, é'ﬂ*-: J. Beales, Jr., San An-

selmo,

KZC—850—J. J. Beales, Jr., San Anselmo,

EZM—1,500—F. E. Cox, Hutchinson, Kan.

Kzf\'f—l.sna—c. M. Rice Jr., Worcester,
Iass.

KZV—330—Wm. F. Paine, Lakeview, Ore.

Fairmount, Tnd.

EZY—2600—A. Galloway, Jr., Grand

_Rapids, Mich.

NOF—1,000—W. P. Bear, Fairfax, Mo,

WAAB—_805—_G. B. Clementson, Lancas-
ter, Wis.

WAAC—1,100—A. H. Klein, Beaver Dnm,

\\f\AF‘—Iab—W. D. Loomis, Jr. Blencoe,
.

WAAH—220—D. R. Bartseh, Galena, T1l.

WAAJ—1,450—C. E. .Johnson, Chetek, Wis,
&;m—ho———‘a\: H. Gray, Mattapan, Mass,
WAAO—ROD—T. Kurtz, BmEl m o

WAAP—1,500—A. C. Rogers, Jacicsunvule.

Fla,
WAAQ —2.200 —W.

Okla.
w A_:\S—;:)O—H' B. Higgins,

Y.
WM'I‘«—I::O-—K. J. Dunlap, Amsterdam, N.

WJ\AW—-BSG—G K, McKee, Cineinnati, 0.
WAAX—5H60—D. R, B&l‘t&d’l. Galena, 111,
WAAY—435—H, E. Davis, Omro, O,
WAAZ—1,150—Warren & ﬂgs‘. Fergus,
Ount., Can.

WAH—175—D. Keigley, Miami, Okla,
WAJT—102—0G. Hooper, Kansas Clty, Mo,
\\'#rf)\—lln-——ﬂ S. Rahiser, Pltlsburgh.

WBAB—200—A. H. Gray, Mattapan, Mass,
WBAn—l 175—N. Theobald, Attleboro,

“'BAE—I 000—R. Siegel, Lawrence, Mass,
“’BAG——BGO—-F 8. Cates, Jacksonville,

W“IOE‘I;\‘H—I,:M—W::: Douglass, Guthrle,
a

WEBAJT—006—W. Douglass, Guthrie, Dkla,
WBAK—750—H. [alrath, Cedar Raplds,

Ia.
WIB“\LMwT-mﬂc. Hackney,
n
WBAO—580—E. S. Bee, Brookhaven, Miss,
WBAP—2,000—J, Kurtz, Brooklyn, N, Y.
WEBAQ—475—C. Revelle, Kansas Clty, Mo.
WﬁAL’—ESO——-E‘ A, Van Wart, Springfield,
S8
WEBAV—435—D. R. Bartsch, Gaiel‘mnllll.

WBAX—S(00—C. C. Dancer, Chicago, 1IL
WRAY—.la—H. E. Jameson, Milwaukee,

“’“BAZ—I!(IG—“‘ Douglass, Guthrie,
Okia.

Guthrie,

Wellsville,

Douglagss,

Falrmount,

HOOK-UP R.D.-50

VAR~

AAA
ol

Y

[RD50]

‘This book-up diagram is primarily de-
signed for use with a loop aerial, having,
as it does, two stages of RHadlo frequency,
detector, and two stages of Aundio fre-

: It will be noticed that a wario-
coupler is used for the coupling hetween
the last stage of Radio frequency and
the detector, but that the variometers are
omitted.

The hook-up, however, s regenerative

e & 00025 mfd. variable condenser
i5 inserted hetween the plate and primary
circuit. It desired, a double throw switch
‘ean be inserted so that the usual outdoor

Jﬂmw o‘t the variocoupler omitting the
of Rad tuquanc:r._ 'I.‘hc grhl

‘aerial and ground can be connected to the

tery. Rheostat eontrol is employed on the
filaments of all the tubes. Ninety volts
are used on the plate eircuits of the
amplifier tobes, but the detector plate cir-
euit is eonnected {o a 221&-volt tap, Four
variable condensers are nsed on the hook-
up, one #3-plate to control the wave
length across the loop cireuit, two 23-
plute variables for controlling the pri-
mary and secondary of the variocoupler,
and the fourth variable condenser (men-
tioned before) in the plate cireult,

Although not indicated here, It will be w?f;-

found advantageous to shunt .5 mfd, fixed
condensers across the A and B batteries,
This cireuit, due to its numerous controls,
is a little more difficult to operate and 1!
only suggested to the more
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Contest Standings

WEBL—1,450—C. H. Vale, Providence, R. I.
WEBM—740—JF, ¥. Simms Petersburg, Va.
WBT—450—R. U. Waite, Vineland, N. J.
WBU—800—W, A, Knight., Hudson, Mass,
WBY—I1,300—J. Kurtz, Brooklyn, N. Y.
\\'BZ—I.JDﬂ—C, Pearce, Hallis, Ean.
WCAB—2325—H. S. Rahiser, Pitisburgh,

Pa.
WCAC—550—N. G. Garlock, Galena, NIl
WCAGE—LI A60—K. McNeil, Ottawa, Ont,

Ca
WCAT—2,000—0G. Heek, Shinnston, W. Va.
WCAK—1,100—F, J. McKenny, New
Prague, Minn.
WCAIL—475—H. Tetrick, Fairmount, Ind.
WCAP—130—E. B. Wagle, Geneseq, I1IL
WCAT—590—E. Dahlgren, Rice Lake, Wis.
\\'}'AIU—:';?O-—-—Ra)' Whetsel, Noblesville,
ma.
WCAV—S800—A. R. Higdon, Henderson, Ky.
WCAW—I125—E. B. Wagle, Geneseo, 1IL
WCOAN—T00—Mrs. A. C. Wright, Kewanna,

Ind
WCAY—125—D. R. Bartsch. Galena, IlL
WCE—220—D. R. Bartsch, Galena, IIL
WCI—1,000—Emest Wendt, Hewitt, Wis.
WCK—310—E. G. Waste, Spooner, Wi=
WCM—1,500—C. M. Rice, Jr., Worcester,

WCN—1.380—C. N. Schwab, Gﬁnne‘ﬂ, Ia.
WCV—1,100—W. Basley, Enid, O

-“'II:.‘X.-—?BG—W. D. Loomis, Jr., Biencoe,
wﬁhn—uo—\z Theobald, Attleboro,
WDAC—350—F., W. Steffen, Hartley, Ia.
waj}n—1 470—N. ‘Theobald, Atfisboro,

WDAE—1,400—J. Kurtz, N. Y.
—1,800—G. Meek, Shinnston, W. Va.

WDAF-

“ID.-}H—I .200—C. Hackney, Fairmoaont,
nil.

WDAJ—780—T. R. Gentry, Dallas, Tex.

WDAK—I1,220—R. Hastings, Atchinson,

wgﬁ%—-uoo—n M. Cardwell, Republic,
“'[)_AM:—-350-—H. B. Blowman, Fairmont,
WDAN—1,375—W.
WhAP—1,150—F. 8. Cates, Jacksonyille,
wPi'é-z 035—W. G. Isemonger, Midloth-
WDnR'U--‘l 800—A. L. Lewis, Stanberry, Mo.

H. Bpencer, Montreal,

WDAW—RI6—C. N, Schwab, Grinnell, Ta,
w{:;\_\—suﬁ—s C¢.  Cushman, St. Paul,
H. EKrampant, Medina,

WDAY—960—L,
N.

WDIP—747—Dick Anderson, Norman, Okla,
WDL—4i0—F. F. 8imms, Petersburg, Va.

WDM—325—IK, J. Dnnlsp. Amsterdam, N.
WDT—1,150—R. Hastings, Atchinson,

wnY-'—wao-H L. TPeterson, Charles
City, 1

WEAG-—SIG—-M Owen, Starsville, Ga.
15—M. Gazda, Chicago, 111,

WEAH—S00—H. 8, Juday, Eldorado, O.

WEA ,500—Dobson & Tucker, Oak-

land, Cal
W’F.AR—IGO-—-H Kunkel, Jr., Jersey City,

s —H)D—\\' H. Petit, Cincinnati, 0.
T—1,175—R. Luther, Jefferson, Ia.
—800—J. R. Hale, Houston, Tex.
V—T730—R. J. Hanks, Dallas, Tex,
w LA\-—I 000—W, D, Blan-

WHAZ310—F. Tetrick, Fairmount, Ind.
WEH—00—J, K. Stafford, Decatur, IlL
WEI—2,000—Wm. Hayes, E. Liverpool, O.
WEV—i75—A. P. Shelton, Memphis, Tenn.
WEW—510—L. C. Hurd, Madison, Minn.
WEY—925—W. G. Mann, London, Ont.,
Canada.
WFAA—L1070—J. 8. Morack, Chicago, 1l1L
WFAD—876—H. Tetrick, Fairmount, Ind.
\\'Fid‘\zl:‘.—l.ﬂ?o—wm. Douglass, Guthrie,
(8]
WFAF—325—8, W. Farmer,
WFAT—780—L. G. Iroms, Fergils, Ont.

WFI—1.950—W. Douglass, Guthrie, Okla.
WFO—600—C. F. Lovely, South Amboy,

J. Hanks, Dallas, Tex.
W. Sullivan, Roxhury,

Loomis, " Jr.,

N. 1.
WGAB—230—R.
WGAL—550—F.

Mnss.
WGAM—T766—R. Latta, Clinton, Wis.

w G \Qu——QnO—H. S. Rahiser, Pittsburgh,

W G..-\l J—3$80—R. U, Waite, Vineland, N. J.
WGAY—8T0—N. Theobald, Attleboro,

Mass,
ng‘-—-—l‘wo—ﬂ. K. Kitts, Bluefield. W.

a.
WGH—$60—H. 8. Rahiser, Pittsburgh, Pa.
WGI—1,000—H. Walrath, Cedar Rapids, Ia.
WGL—1,652—M. Bimmons, Shreveport, La.
WGEGM—876—W. G. Mann, London, Ont,

Canada.
WGR—919—C. N, Schwab, Grinnell, Ia.
WGEY—2,100—J. J. Beales, Jr., San An-
selmo, Cal.
WHA—1,300—F. S. Cates, Jacksonville,

Fla.
WHAF—520—M. Johnson, Atchison, Ean.
WHAJ—600—A. R. Connet, Providence,

R. 1.
WHAM—IW—R. U. Waite, Vineland, N. J.
WH \S-l 080—F. W. Sullivan, Roxbury,

Ma
“'IIAZ‘—IBW—G B. Clementson, Lancas-
ter. 8.
WHE—1,220—E. A, Howard, Watch HIill,

B
WHD—880—L. C., Hurd, Madison, Minn.
WHE—1.660—L. W. Gusheon, Firth, Ida.
WHQ—725—H. Walrath, Cedar Rapids, la.
WHW—625—K. J. Dunlap, Amsterdam, N.

b 5
WIAH—120—J, & B. Radio Co., Avoca, Ia.
WIK—260—F. ¥, Bims, Petersburg, Va.
WIL—870—J. K, Stafford, Decatur, Ill
“’{I?D—I.RIBU—F. A, Rose, Two Harbors,
nn.
w}msr—aoo-—m A, Two Harbors,
Minn.
WIAX—-8T6—A. J. Barron, Johnson City,

000—R, O, Wise, Vﬂﬁsca.
nlap, Amsterdam, N.

I:mc“&aﬂea

Rose,

“-'Jls.--ﬁll!ﬂ——K. J. Du

Y.
WIN—I03—G. Hooper,
w.rx—- DDD—H.

WJH.OW—J J. Beales, Jr., San An-

selmo, Cal.
L el

“'h.a\ A—1,800—D, and R. Zeit, Cedarville,

\'E'KAQ—! 550—W, Douglass, Guthrie, Okla.

WEKC—900—R, Luther, Jefferson, Ia.

“I}\L—sd T6—Dr. H. Aldrich, Fairmount,
nd.

WEN—I1,150—R, U. Walte, Vineland, N. J.

WEKY—1200—R. Zorger, Akron,

\"L.-\.l;_ﬁlcﬁ—(!. B, Clementson, Lancas-
ter, s -

WLB—1.500—C. H. Vale, Providence, R. 1.

WLEK—870—M, Simmoﬂsi Shreveport, La.

WLW—500 —Wm. Holland, Brookline,

WMB—I25—J. M. Lambert, Kankakes, IlL
WMH—750—A. H. Gray, Mattapan, Mass,
W:ﬂ I—325—K. J, Dunlap, Amsterdam, N.

WOC—-! 300—F. J. Madfard, Jr., St. Peters-
bureg, Fla.
WOD—585—Dick Anderson, Norman, Okla.
WOE—460—E. B. “ude Geneseo, I1L
“‘Q]H-—-l J050—F. 8. Cates, Jacksonville,

I.
WOI—1.241—M. Simmons, Shreveport. La.
WOK—S00—F. G. Waste, Spooner, Wis.
WOO—800—C, R. Hocker, Penbrook, Pa.
WOQ--I 100—G. W. Perkins, Thomson,

WDR—I 100—J. Hammond, Minneapolis,

Minn.
WOS—1,200—J. Kurtz, Brooklyn, N. ¥.

WOU—L950—G. Meek, Shinnston, W. Va.

WODZ—L050—F, 8. Cates, Jacksonville,
Fla.

WPA—300—J. R. Chrissinger, Downers
Grove, I1L

WPE—%00—L. H. Krampant, Hedhm. N g 4

WPI—230—R. U, Walite, Vlnehnd.
WPL—690—R. Luther, Jefferson, l‘a.
WPO—T750—Wm. J. Lee, Jacksonville, Fla.
WRK—775—A. H. Gray, Mattapan, Mass.
WRL—110—W. E. Thomas, Altoona, Pa,
WRR—1,000—Lee Augustus, Ypsilanti,

Mich,
w&w—x.aso—x. E. Gabbert, Clay Center,
an.
WSB—1,700—H. E. Cutting, Bozeman,

Mont,
WSL—2{0—R. U. Waite, Vineland, N. J.
WSN—450—L, H. Krampant, Medina, N. Y.
WBX—600—H. Tetrick, Fairmount, Ind.
WSY—960—E. A, Van Wart, Springfield,

Mass.
WWI—-I..O(!——I“ Jacksonville,

Fla
WWwW. .}'-—-"200——1‘ ‘W. Hill, Cristobal, C. Z.
WWL—507—Mrs. A, C. Wright, Kewanna.

Ind.
W&:UFS"’G—-H. Falrmont,
WWZsli 15—, 8, Rahiser, P!Ltsbuw}sh. Pa,

8. Cates,

B. Plowman,

UIXA—100—]T, Kurtz, Brookl
IXAT—950—C. W. Dow, Port yron, 111
'\B—sﬁ'}—ﬂ. B. Blowman, Fairmount,

Va,
3‘(1—.".50— . 8. Rahlser, Pittsburgh, Pa.
IXJI—1,900—C, G. Munns, Holsington, Kan,
J!kY—a"o—A Barron, Johngon City,

Ten
axw—-vso—n J. Hinds, Berwyn, TlL.
40D—880—E. Dahlgren, Rice Lake, Wis,
9ARU—100—W,. H. Petit, Cincinnati, O.
9YA—270—E. Dahlgren, Rice Lake, Wis.

RURAL BANKS HEAR

(Continued from page &)

Its use for the broadeasting of market
quotations is at last a recognition of its
immense practical value to the industrial,
commercial and financial world. The Union
Trust Company is not broadecasting an
entertainment in any sense of the word.
It is sending to bankers, business men
and homes tangible, financial Information
which will he of wvalue to people in a
strictly business way.

Has Modern Transmitter

The Union Trust Company broadcasting
station is sald to be one of the largest and
most up-to-date in this section of the
country. The transmitting room has been
made soundproof by felt inlays. The me-
chanical room contains the entire broad-
casting apparatus and also recelving appa-
ratus. A B-kilowatt motor generator fur-
nishes the power. Four 250.-watt tubes are
used in this station and in conjunction with
them a two-stage voice amplifier. The
hours of the daily broadcasting by WJAX
are 9§ AM, 10 AN, 2 PAL, and 3 PAL,
Eastern standard time.

Recently a test was conducted to ascer-
tain the efliciency of the new station and
to find out the area covered by the broad-
casts. Letters were received from various
points far distant from Cleveland. among
them being Little Rock, Ark., Baltimore,
Md., Newport. R. I, and Marshfield, Wis.,
saying that the music broadeast at this
test was heard clearly and distinetly.

Strengthening Tube Signals

Radio enthusiasts having receiving sets
employing only a single vacuum tube can
strengthen the signals, especially If they
are Radiophone slgnals, by t(aking the
magnet poles from an old telephone re-
ceiver and placing them in different posi
tions in frout of the tube. Signals, ordi-
narily received very weakly, may be heard
;er;' nc‘;l'ea.rly using this arrangement.—

Fixed Condenser on Phones
Very often the fixed condenser across
the phones will have to be removed if
one or more loud speakers or & Magnavox
is attached in addition to the phones. It

is well, therefore, to have the phone con-

.—.‘.-—L___
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Questions and Answers

Min Noises
(T46) WHC

Have installed a Westinghouse RC set

in the mill at this place. When the mill
is running we get such a cracking noise
(which I presume is static from the belts)
that we are unable to do much. Have
tried several different locations for the
aerial. The last one we ran at right angles
across the street from the mill The
office where we have the set is only a few
feet from the mill

Can you give me any information as to
how to eliminate this?

A —Try completely enclosing all sides
of the set in a metal lined cabinet, using
tinfoil or copper screen wire for lining.

Super-Regenerative Set
(754) REP
1. Will the super-regenerative hook-up
on page 11, July 22 issue, be superior to a
straight regenerative circuit with two

stages both of Radio and audio frequency |

amplification?

2. There are getting to be s0o many
broadcasting (and other) stations that
we must work for selectivtiy also. Is
the super-regenerative selective?

3. Can variocoupler and variometers be
used in place of honeycomb coils except
of course where they are used as trans-
formers?

A.—1. Armstrong says so.

2. Very selective.

3. Yes, a variocoupler may be uzed, but
rather than a variometer to tune the plate
circuit, I would recommend a tickler.

A —1. 1,000 miles or more probably, de-
pending on station listened for. The long
wave stations will come in at greater dis-

tances.

2. About 20 miles. Maybe 50 some-
times.

3. Galena is best of the two.

4. About three feet apart.
5. Resistance means little in phones.

that really means quality.
8. Depend=s on distance away. Some
energy will be lost when close and parallel,

7. Should not slant. It is best hori-
zontal to ground.
8. Neot much difference. Doubt any

noticeable effect of change.

9. Increases selectivity of tuning. Vari-
able condenser. Fixed condenser ijs good
across phones as by pass for high fre-
guency.

Stations and Their Calls
(753)LAD

It is the number of turns per unit of space |

I have never yet seen any warning accom-
panying these instructions as to where
any such design happened to be protected
by patents,

Will you kindly say if one would be per-

mitted to build and sell the “single in-
duectance" set using one rotor, variable
condenser with switch and two =stage
audions, purchasing all the parts but

winding the inductance and building the

| cabinet and assembling it himself.

A—You can build and use your own
sets but if yon sell same you must watch
patent infringement=s. You cannot manu-

|

facture for resale any patented article er _

circuit wtihout permission of the patentee,

Resistance
(478)JNR

Flease tell me the resistance of ome
Eversharp lead, grade HB, one and one-
quarter inches long (1%4").

A —Resistances will vary due to the
amount and kind of graphite and the
molding pressure. A Wheatstone bridege
will tell you what the resistance is in any
case,

I read your paper every week and would
like to see these guestions answered in it |

i. What is the range and who operates
3XW in Pennsylvania?

2. What is the range and who operates
FOF of Washington, D. C, heard July 18?7

3. Where is HEFD? |

4. Is there a station at Key West, Fla.?
If so, what is its eall?

5. I= there a station in Kansas City,
Mo., whose range is one hundred (100)
miles and broadcasts on Thursday nights?

6. Who is, and also the range of WCAD.

A—1 H A Beale, Jr., Parkesburg, Pa.

®

®©

LOOP

~ ) G

T

This can be the variocoupler's secondary.
If this doesn't tickle, double its number of
secondary turns. See diagram showing
part of cireuit in questions (modified from
S-17, page 11, July 22 fssue).

Radio and Andic Prenguency

(745) B8

The terms “Hadio frequency” and “audio
frequency” are rather confused in my
mind. 1 would be very grateful if you
would explain them to me.

1. What are the relatlve
each? Which is the
which s more practical?
tained by the same method?

2. I have a loose coupler, tuning coil
with a vacuum detector and aceessories
My aerizl is 100 feet long with a 50 foot
lead in; it i= approximately 35 feet high.
Over what distance do you think I should
be able to receive?

2. How much farther could I reach if I
added a two step amplifier?

I have read your paper since the first

merits of

Are they ob-

issue, and consider It an avpthority om
Radio.

A—1. Radio fregquency i= {requency
of the transmitting signal in its original

form and is mot heard Im a phone set
Audio frequency ls the fregquency of Ra-
dio frequency after passing through the
detector and a head set or acdio frequency
transformer. The impedance effect of

more desirable and |

TRIMARY OF VARIOCOUFEER.  \SECONDARY ©F VARIOCGULER AS TICKLER.

either of the latter bunch hundreds of |

Radio frequency cycles
frequency cycle.
f= audible, as It Is
per second and therefore causes a
sound that is in the possible range of
hearing of the average human being.
Both systems are desirable and practical
Radio frequency amplification is necessary
for long distance worlk.

2, About 50 miles,

3. About 200 miles.

belaw 10,000 eycles

Good Questions

(T48)EM

As a reader of your admirable paper
I would like to ask you a few questions.

L. About how far should I be able to
receive Radlo telegraph signals with a
three thousand five hundred (3.500) meter
lovse coupler, a palr of three thousand
(3,000) ohm phones (Murdock 7f) and a
crystal detector with a two (2]} wire, hun-
dred (100) foot aerinl?

2, How far ean I hear phone signals?

3. Which mineral is better for detector,
galena or silicon?

4, How far apart should aerial wires

be?
5. What is the advantage of three
thousand (3,000) ohm phones over two

thousand (2,000) ohm phones?

6. Will a telephone line Interfere with
an aerial if it 1s nearly parallel to it?

7. At what angle should an aerfal slant,
or should it slant?

8. About how far should 1 hear Radlo
telegraph signala with g varlometer and
variocounler instead of the loose coupler?

9. What help would & varinble condens«
er be? A fixed condenser?

into one zudio:
The audio frequency

Range at least T00 miles.

2. NOF is the eall. It is the Naval
Radiophone station at Anacostla, D, C,
(near Washington), range is unknown.

3. HEFD? If you heard it right it is
some station licensed by the Republic of
Columbia, South America. It may have
been a ship fiying their flag.

4. Yes, a naval station, NAR.

5. Yes, WHE, Sweeney Auto & Tractor
School, 8-10 p. m. (Central) Thursday
nights. Range, 1,000 miles.

6. St. Lawrence University,
Ohio. Range unknown.

Wood Panels

Canton,

(366)RT

I bought my first RADIO DIGEST and
iike it fine: I intend to get it regular from
now on. 1 am building my own receiving
set and trying to make as good a one as
I can for the small amount of money 1
have to invest in it It will have about
the same grade of parts and the
desizn as the Remler Type Q three-coil set
with the detector.

1 am going to use a vernier condenser
with the .091 mfd. variable condenser just
the same as is used with the .005 variable
condenser, Also a vernier rheostat.

Could I use shellacked redwood for the
panel or would that leak acroes between
the instruments? If redwood would not
do advise what other wood or cheap mate-
rial I could use. My panel will be about
15 by 20 inches.

My aerial will be 50 feet high and 235
feet long. Would it be better to put an
insulator in my wire so-as to make the
aerial shorter? I live in the country
away from any power lines. There will
be a tree about 1% or 153 feet below the
aerial and about 50 feet from the lead in.

A.—Wood panels always permit leakage.
Use fibre, bakelite, formica or hard rub-
ber. Use insulators in order to make your
aerial 160 feet long, including the lsad-in.
As jong as wires don't touch the trees
you're all right.

Patent Infringement
(4%0)CLK

Your splendid “RADIO DIGEST'™ as
well as most other Radio magazines tell
how Lo make all kinds of Radio sets, Now
since the craze Tor receiving sets is at its
height and thousand= disappointed at hav-
ing to wzit indefinitely for the factory
cateh-up, many of us amateurs have been
busy making our own and friends" sets.
As a rule, after one builds a really effi-
cient set it is not long until he wants to
try his hand at some different design. He
wants to try them all and as a rule he,
in time, has several outfits on hand
usually. Espeecially in the summer when
the demand for Radlo is so great It is
found that a good set i= not only salable,
but in great demand, and if it is made well
as to looks and efficiency, it will even
bring a good price.

Now will you kindly tell us if we are
at liberty to make and sell such sets as
aire described in eaech issue for your maga-
zines.

same

You publish the information freely but

e — =~

Bound Volume

FREE

A Radio Library in Itself
Radio Digest

Given away with one year's

subscription to Radio Digest

Volume One

This Will Be Your

Only Chance to Secure This Book

FTER the few on hand are exhausted no more will be
printed. Orders for this valuable bound volume are
; Better hurry. With this volume

you will be able to get more out of your
own set or it will show you how to make a complete re-
As long as they last with one year sub-
v]ritﬁ Volume ll, No. |, or with cur-

streaming in every day.
in your

ceiving set at home.
scription starting either
rent nu T as request

13 NUMBERS IN THIS BOUND VOLUME
52 NUMBERS IN YEAR’S SUBSCRIPTION

TOTAL

7
Numbers

13 Numbers

POSTPAID
By Parcel

TEAR HERE—MAIL
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bas  its

fling with Radio.
One of the figures in
the group at the fountain
just south of the Art In-
stitute, Chicago, lis-
tening in on the
concert given

by KYW.

Chilo, the chimpanzee of the Mil-
waukee 200, has his share of the
Radmpl:'nne. Animals frequently
show signs of being much inter-

as they listen in on a concert
or a specch,

The illustration

shows a  high- : : Tom Thumb, the baby elephant, is shown
speed ink record- e y - : 3 - at the receiving set, to be listen-
er. It records 3 ; e ing to a message from his mother. This
trans-oceanic . R, : small animal weighs 276 pounds. @ INT.
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