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In This

Post-Binder

(Copyrighted by The Chicago Evening Post Co.)
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This binder will hold 13 issues of 16 pages THE CUICAE0 BY ENINEPodT RAcrg MTAGAR (. 9
o each—or 208 pages. That will give you a =
reference book of all important events in ]
radio for three months—as complete a book
as you could buy at any price. |

By obtaining a binder for each quarter,
you will have, at the end of the year, a
radio library worth many times the price
it will cost you. In this manner you will
keep abreast of radio by always having at
your command all developments up to date.

Should you wish to keep only a permanent
file of the Radio Magazine for the current
three months, you can after the book is
full, take out the earliest issue and put in
the latest one every week. In this manner
you will always have the latest thirteen
issues of the magazine handy for reference.

Illustration shows right-hand page of
book open. In the backbone of the binder
are three openings—marked 1, 2 and 3.

Open the binder and lay magazine in it,
open at pages 8 and 9, which is the center
of the magazine.

Punch three holes through center fold of
magazine to correspond exactly with open-
ings in binder. Take a length of plain cotton
store string and start thru the outside £
of binder at point marked 1, down the in- :
side of magazine to point marked 2, outside
of binder to point marked 3, inside to 2,
outside to 1—and tie. :

Just keep adding the issues of the maga-
zine, one after the other, in same manner
each week, until book contains 13 issues.

To prevent bulk at point 1 it is suggested that second week you start at point 2; fol-

lowing week at point 3; then back to point 1 for the fourth week; and follow same
plan to completion of book.

While your magazines, bound in this manner, may not appear as impressive as books
printed from back issues at the end of each quarter—or each year—they are practical,
serve the purpose fully as well, and have this very gres: advantage—you are up-to-date
at all times and have your book constantly at hand for reference.

Price O Cents | ~

FOR SALE BY i ;

Chicago Evening Post—Radio Department
12 South Market Street, Chicago, IlL

Y ! LN : = . i
P - b
_u?_}l._ - _l.l_ - ey s




THE CHICAGO EVENING POST RADIO MAGAZINE,

THURSDAY, NOVEMBER 15, 1923,

IVERSON C. WELLS
Editor
Assisted by a Staff of Regular

and Special Contributing
Writers.-

The RADIO MAGAZINE
Section is edited with the view
of giving authentic news of
the radio broadcasting field
and authoritative information

THE. CHICAGO EVENING POST

on the subjects of home con-
struction of receiving and
transmission sets, of the op-
eration and maintenance of
apparatus, and as an exchange
of opinion for its-readers,
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THE RADIO MAGAZINE

Section
Is Issued as a Weekly Sup-
plement to The Chicago
Evening Post.

The supplement is_not sold -
as a separate publication, but
is a part of the regular Thurs-
day editions of The Chicago
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Evening Post. There is no in-
crease in price for The Post
on thkat date, and readers
should see that each Thurs-
day issue they purchase has
THE RADIO MAGAZINE

section.
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Advance Notes ¢

By THE NIGHY PRI
Grand opéra broadcastin
Auditorium by KYW (Cl
hold the local radiophans’
tion this week as it did Iz

However, there are 1
tionally fine programs .s
the coming seven days by
other local stations, but a
out-of-town stations.

The grand opera sche
be announced at this ti
Saturday night. On ti
“Il1 Trovatore,” in Italiar:

in the stellar role
the afr.

This popular offering al
out the opersa phans to the
and lkewise it will bring
hundred thousand radiophi
to their headpieces or lou
as this tuneful score by
BTows old.

Dekalb Chorus Is Fe:

WMAQ (Chicago) is fe:
Dekalb Women’s Club cho
evening and WDAP (Chica
Harmony Four on a ver
gram for Saturday evenjn

One of the best out-o:
grams for the week is th
offering by WJAX (Cleve
Oberlin Conservatory tria
fea.ture_d in a quite lengti
tentious program. It is
at 7 p. m., Chicago time.

The Cleveland staftis
WTAM and WHEK are
off a joint stunt begin
evening at 8 o'clock an:
each evening wuntil 1
consecutive days. The 1
event is a co-operative
the occasion of the annusa |
fund drive campaign. *__ program
will contain some unufual features
which will be announced in these col-
umns from day to day. y

There is a complete kchedule or
program for this evenit * of all sta.
tions which common; yare tuned
in by Chicago radiap¥ds published
in  this column, and “azr page 2 tie
reader will find not 0iS% a complete
list of all broadecasting stuiiong with
their schedules, but also . tabloid
&chedule for the entire weel _of the
more Important stations.

Long BESut Hounds Report.

1 am getting quite an outpour of
long distance reports from radiophans
in response to my appeal in pre-
vious issues of .the daily radio de-

partment. 1 expect to publish these
in a few days.

Some exceptional records were made.

‘ Today’s Programs

Below are given the complete sched-
ules of all the Chicago and suburban
- deasting stations and those of the
E {-of—town stations which are most
A nmonly tuned by local radiophans.

These schedules will be a regular

¢ daily feature in The Chicago Evening
Post, @

On Thursday of each week a com-
plete list and schedule of every broad-
casting station in the United States
will be published in The Chicago Eve-
ning Post’s sixteen-page Radio Maga-
zine section.

CHICAGO STATIONS

(Central Time Is Shown.)

RYW-—Located in Commonwealth Edison
building; 536 meters; 9:30 a, m., news and
soarkets; 10 a. m., market reports: 10:30
3,1 m,, financial news and comment: 10:58
a. m. naval observatory time signals; 11
», m., market reports; 11:05 a. m. weather
report; 11:30 a. m., news and comment
ot the financial and commercial market;
11:36 a. m., table talk by Mrs. Anna J,
Peterson; 12 m., market reports; 12:3
. m., late financial news and comment ;
{ p. m., market reports: 1:20 p, m., closing
market quotations; 2:15 P m., late finan-
¢lal comment and news bulletin; 2:30 p. m,,
closing stock quotations, Chicago Stock ex.
change; 3 p m.. late news and sport bulle-
ing 4 19 m., news and sport bulletins; 4:30
- M., Iate news and -spgrt bulletins: 5 p. m.,
test news of the day:; 6:30
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8:30 p. m., musical program by conrtesy of
International Harvester company: Harvester
octette. Josephine Kates, accompanist; C. W.
Gray and W. L. Raw, first tenors; George
Theomas and W. E. Alt, second tenmors: W,
B. Barney and George Hodge, barytones:
L. Knapp and Fred Soderberg, basses:
Alexander Legge, president of the Interna.
tional Harvester company; Fred Soderberg,
cornetist, with Mrs. Fred Soderberg, accom.
panist; artista: Olive O'Donnell. soprano: A.
Bouchard, violinist: Mary Elizabeth O'Don-
nell, soprano, and Evelyn D. Gooch, con-
tralto. (1) (a) Lassic o Mine (Walt),
(b) The Story of a Tack (Parks). by Har!
vester octette: (2) address, “'More Diversifi-
cation on the Farm.” by Alexander Legge,
president: (3) Spring's Awaking (Bacli}, by
Fred Soderberg; (4) By the Waters of Min-
netonka (Lieurance), by Olive O'Donnell:
(5} (a) Sweet Genevieve (Tucker). (b)
Come Where My Iove Lies Dreaming (Fos-
ter). by Harvester mixed quartette: (6)
Waltz, Op. 84 No. 1 (Chopin), by Mrs. Fred
Soderberg + A  Winter Lullaby (De-
Koven). by W. L. Raw: (8) (a) The Bare-
foot Trail (Wiggers), (b) Sweet and Low
(Barnby). by Harvester octette; (9) I Love
a Little yCottage .(O'Hara). by Josephine
Kates: (T0) violin solos, selected, by A.
Bouchard: (11) (a) Tommy Lad (Marget-
son}, (b) Mammy's Soug (Ware}, by George
Hodge: (12 (a) The Garden of Your Heart
{Dorel), (b) Po' Little Lamb (Parks), by
Harvester _octette. .
WAAF—Located at Union Stock yards;
286 mneters: live stock reports at 8:40.
:30, 10:45 a. m., 12:30, 12:45, 3, 4:30

.,
pWBU—Loea.t,ed on City hall; 286 meters;
3:30 to 4 p. m., address, epecial features
and police_reports.

WMAQ—L.ocated on Hotel LaSalle: 447.5
meters; 4:30 p. m,, pupils of Lyceum Arts
conservatory; 7 p. m., weekly talk to Boy
scouts by Rockwell Stephens, automobiie
editor of The Daily News: 7:30 m.,
lecture by Chas. H. Burkholder, secretary
of the Art Institute of Chicago: 9 p. m..
ensentble music by Hotel LaSalle orchestra;
9:15 p. m., De Kalb Woman's club chorus.

WDAP—Located on Drake hotel: 360
meters; 1:40 p. m., DrDake concert ensem-
ble; market reports direct from Chicago
Board of Trade on every half hour, begin-
ning at 9:30 a. m. and continuing until
1:30 p. : 10 p. m., musical program,
Vesta Rusdell, soprano: Alloy Gantz, piano;
Fein Bay, soprano: Tony Corcoran. tenor;
and Jack Chapman's Dance orchestra,

WJAZ—Located on Edgewater Beach
hotel; 447.7 meigrs; musical program, 10

L P. m., news,
gnancial and final market and sport sum.
§ av¥; 8:60 p. m,, children/a bedtime story:

.v--"'\,_‘.. \ -1 J

ters, trio; Mrs. Walter Nieman, piano;
Oriole orchestra, selections to be announced.

WPAD—lLocated on W. A, Wieboldt &
Co’s store; 860 meters; 8 to p. m,,
doseph Marshall director; program furmished
by courtesy of the Harold Rossiter muaie
company and Amy -Kleinofen, organist,

WSAH-—Located at 4801 Woodlawn ave-
nue; 248 meters.

WSAX—Located on Chicago Radio labora-
tory; 268 meters,

OUT-OF-TOWN STATIONS

Eastern Programs.

{Contral Time Is Shown.)
KDEKA--East .Pittsburg; 326 meters; 9:30
& m. music, markets; 10:35 a. m., noon-
time signals; 11:30 a. m. music, weather;
11:50 a. m.. United States bureau market
reports; . 5:15 p. m., dinner concert by the
Grand Symphony orchestra from the Million
Dollar Granud theater. Pittsburg: 6:30 p. m..
Weekly Chat with the Farmers, by Frank
E. Mullen, radio editor of the National Stock-

M, to 2 a. m.; 10 p. m, Artiets., Mrs.
L. M, Laughlin. soprane: Cambridge Sis.
- e =. . 1 E

(Continued on Page 12.)
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Artists featured at local broadcast-
ing stations the coming week: At
the top, Jessie Royce Landis at
KYW; at the left, Rosa Raisa at
KYW; center, Georgene Faulkner,
the Story Lady at WMAQ; at right,
Jane Garnett at WPAD; at hottom.
Warren K. Howe, WJAZ.

of 100,000 is predicted during the five
days' exhibit. Sunday is moving day
and all of the exhibits are to be in
place for the opening at noon next
Tuesday. The hours from 12 to 2,
each day, have been set aside for the
dealers. The public entertainment he-
ging .at 2 p. m. and continues wuntil
11 p. m. daily.

Runiors of Big Deals Circulate,

A definite movement, which is said
to have interested the Chicago Asso-
ciation of Commerce and other busi-
ness interests of the city, and designed
to make Chicago the radio center of
the world, will be one of the after-
maths of the coming show.

Rumors of developmenis of tremen-
dous business importance to the radio
trade, tho unconfirmed, are current,
and important commereial announce-
ments, it may be said with certainty,
will emphasize again the financial pos-
sibilities of the business.

“A radio show given by showmen,”
has been the slogan of the organizers.
His face wreathed with smiles as final
space reservations came in today,
James ¥. Kerr, general manager, re-
called the experience of the sad finish

of a year ago.

“Where did Sport Herrmann get
this radio fever?”’ an inquirer asked.

“It wag all MacDonald’s fault,” said
Kerr, “McDonald of the Zenith Radio
corporation went down to New York
to attend the radio show there last
year and to see what all the shooting
was about. The public jammed the
place.

First he recalled a rush he had been
in at the Cort theater and then he
thought of “Sport.” He wired Mr.
Hermann (o- come to New York and

ds

t5 Lae vural diIstricts on_trains and
give~the country a treat by Nstening
In on baseball scores. Mr. Fermann,
with little difficulty, induced me to
abandon my business enterprise and
we started in on the radio show busi-
ness. What a headache. We didn't
know it at the time, but we were

~ahead of the radio_ business.

“The intense interest on the “part._
of the dealers, as well as the publie,
now has convinced us that the public
is just beginning to awaken to the
‘wonderful commercial possibilities of
radio just as they dld after a period
of time to the automobile and the
moving pictures.

“If Mr. Hermann angd I have been
pioneers we were unconscious of any
heroism on our part. We believe we
know the show business. however, and
we believe we know what the Public
wants in the way of entertainment.
Radio offers a great future to the
theatrical business. It seems the thea-
ter and music are the handmaidens
of thisz growing business.

De Forest to Be Guest.

Facts seem to justify the glowing
advance notices of a successful show.
Lee De TForest, the father of radio.
heads a galaxy of well-known men
who will be present. E. T, Flewelling,
Maj. Armstrong and Prof, Hazeltine
are cxpected: “World famous speakers
on radio subjects will add a variety
tc the all-star musical programs. Prizg
contests of various kinds and numer-
ous_popularity--contests wilk be held.
The surprising feature of the contest
is that a number of women and
youngsters, hoth boys and girls. ars
contributing really wonderful discov-
eries,

Dealers are co-operating this year
i making the show gz success. Theyv
Lave sent out thousands of letters to
their trade and their advertising copy
has advised customers to attend the
Chicago show where the very latest
devices will be exhibited.

Arrangements have been made thru
E. F. McDonald, Jr., president of the
American Broadcasters’ association, to
link up the larger broadcasting sta-
tions in Chicago with the Coliseum by
means of sealed wires so that all the
addresses and concerts will be broad-
cast. Large stages have been con-
structed at each end of the Coliseum
and from these stages entertainment
programs  will be given both after-
noon and evening. Admission will he
50c plus the tax.

Radio Chief Tours Country

Chief Supervisor of Radio W. D.
Terrell of the department of com-
merce will make a swing around the
country, eventually visiting each of
the rnine radio districts. Recently he
made a trip to Detroit and Chicago,
the eighth and ninth district headquar-
ters. Later he hcpes to start west
to visii Seattle and San Franciseo angd
inspect the district headquarters there.
Returning by way of New. Orleans.
he will stop off there and in Atlantg,
where the new fourth district Offices
recently were established, En route
to Washington he hopes to stop at
Norfolk. Later in the season, he will
go to Baltimore, New York and Bos-
ton, thus completing a circuit of all
nine district headquarters,

Mexico Joins Broadcasters

The resumption of diplomatic rela-
tions with Mexico has influenced
breadcasting. A recent dispatch
States that a new 500-watt radio sta-
tion has been installed by *“El Uni-
versal,” a daily paper published in
Mexico City.
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DE FOREST PLANS
A BIG COUP FOR
CHICAGQ’S SHOW

Lee De Forest, the inventor of the
present-day audion tube, which made
radio popular, is coming to Chicago to
announce one of the mwost important
contributions to radio science.

Just what it is that Mr. DeForest
bas to give to the world is not told.
In fact, it is being kept a close se-
cret to himself and his associates.

It is said, however, that the new
invention will equal in importance,
perhaps, his audion tube.

The first announcement is to be

made in a lecture at the second an-|

nual radio show, which opens Tues-
day at the Coliseum.

There are to be sessions of the radio

engineers, and it is to be at one of

these meetings _that Mr TNaWaract in

el -]

the
initial letters assigned to each gOVY
ernment for use as calls by the In-
ternational Radio bureau. This book-
let is sold by the superintendent  of
documents for 15 cents.

The amateur list ineludes 16,570 sta-
tions licensed to amateurs with their
calls, locations and names of owners.
It is sold for 25 cents a ¢opy.

=

VIEW in the new WLAW radio
broadcasting station at New York

police headquarters is shown here.
This powerful station, employing a
power of 1,600 volts, is equal to any
of the largest and most elaborate
broadcasting stations in the country.

It marks a long step ahead in police.

work, for the broadcasting of descrip-
tions of criminals and missing persons
will put millions of Americans on the
lookout for the *“wanted.”

ment band, lectures, and. other enter-

In cases where large fires or other
fatal disasters occur the names of all
casualties will be broadcast, so that
the police no longer will be flooded
by telephone calls from anxious
friends and relatives of those involved.

When not in public safety use, the
apparatus will be used to broadcast
concerts by the splendid police depart-

tinment programs. Photo shows po-
lice engineer testing control board of
new WLAW station.

How tb Buitld

and Tune It Efficiently

Reflex Sét |

By WILIIAM J. SCHNELL.

Radio Engineering Department, Electrical
. Rescarch Laboratories.

FTER more than a year of na:
tion-wide usage under ail condi-
tions, the Erla one-tube reflex hook-
up still stands as one of the best for
the amateur to construct. In fact,
it is about the only obne-tube set that
will operate u loud speaker on all lo-
cal and near-by stations.
Its construction is cheap and sim-

ple. A 6x14 panel gived plenty of
. room for all parts, and the baseboard

should be 7 inches deep, so that it

&M

The Erla One-Tube Reflex Circuit.

Radio Puzzles Russians

Radio is a mystery to all Russia.
Even electrical experts in that coun-
try know less about it than the av-
erage American schoolboy. The Euro-
pean Student relief, which reports this
state of affairs, explains that it is
due t0 the fact that Russia is ten
years behind in its knowledge of tech-
mical inventions and improvements.
The most recent books used in the
universities and technical schools are
1914 editions.

- >

The Leiter Stores, State and Van
Buren streets, conducts a free work-
shop tor radiophans. Full equipment
© of tools, work benches and testing ap-
paratus is at the disposal of those
who wish to avail themselves of the
service. ©~ A competent instructor is
in chargeé and gives free advice on
construction work.

will tit in a standard cabinet. Here
are the parts necessary in construct-
ing the set:

One variocoupler,

Twelve switch points.

Four switch, stops.

Two inductance switches.

One twenty-three-plate variable con-
denser (vernier),

One rheostat.

Two sockets,

One No. 1 reflex radio transformer.

One 6 to 1 audio-frequency trans-
former.

One crystal rectifier.

One .001 fixed condenser.

One .002 fixed condenser.

One .00025 fixed condenser.

One single circuit jack

6 binding posts.

Proper Values Necessary.

The most important factor in build-
ing this set is the selection of the

proper parts. Any old junk that you

S

| With Audiala Vacuum
Everything Included in

Nothing More te Buy

This “receiving set has a
World 6-volt storage battery,
guaranteed for twe years, also
a Radio- Corporation U. V.
200 detector tube, double
head phones, 223 volt large

size Franco battery, aerial
wire, lead-in wire, ground
clamp and insulators. This

is a complete outfit, ready for
use the minute you get it.
There are no extras to buy.
Every part guaranteed by the
maker and by us.

Complete Radic Outfit

Nothing More to Buy. No Extras.

. WORLD BATTERY COMPANY

60 E. Roosevelt Road (Just West of Michigen), Chicage, L

Tube Set
This Set.

50

-l

The Year’s Sensation

Think of it! A complete guar-
anteed Radio Outfit at less than
half price. Sets are guaranteed.
both by the maker and by us.
Users have reported excellent re-
sults—long distance, volume and
selectivity. This outfit is ready
for use. A few minutes and the
set is installed. Complete direc-
tione for operating come with
each outfit.

Bring in THIS Ad and You Get
a Hydrometer FREE.

.a diameter of 3% inches, wound with

 best, while even better results will
| terv and the C-301A or UV-201A tubes.

'201A or 301A tubes are used,

-four-volt

+4antenna of from 40 to 150 feet of wire
strun gin the attic or run around the+C&t

‘leads must be made as short as possi-

happen to have around the house will
not operate. This is especially true
of the two transformérs, coupler, crys:
tal and the fixed condensers.

The coupler should have a stator
diameter of four inches, with sixty-
six turns, and the last six turns tapped
at every turn. 'The rotor should have

forty-five turns of No. 24 wire.
Coupling should be 1 inch from center
of shaft to center of stator.
.Extensive tests in the eléctrical Te-
scarch laboratories show that .the
tiubes can be rated in the following
order in regard to effectiveness:
C-301A or UV-2014A, C-299 or UV-199
and WD-11 or WD-12, For use with
dry cells the C-299 or UV-199 are the

be obtained by using a storage bat-

-Batteries and rheostat should be se-
fected to correspond to the require-
ments of the tubes to be used.f.__If

our

ary cells wired in series, or a six-volt
storage battery, are necessary, and
should be regulated by a 25-ohm rheo-
stat. If 199 or 299 tubes are used,
three dry cells wired in series, or a
storage battery, - operated
thru a 30 ohm rheostat, should be em-
ployed.
As to Antenna System.

From 75 to 150 feet of an antenna
gives good results. If an outdoor an-
tenna cannot be placed, use an indoor

picture moulding of the roems. A
loop is never advisable because it al-
ways cuts down your volume,

=Axont fifteen feet of No. 12 B, & S.
gauge tinned copper wire will be
enough for connecting up this set.

Fix your antenna and ground bind-
ing posts at the left of the set and
place your variocoupler, variable con-
denser and jack in a line from left to
right, with the two inductance switch-
es and the rheostat lower down on the
panel, and also in line from left to
right. Battery binding/ posts can
either be mounted on tlie right end
of the panel or on the rear of the base-
board, at the extreme right.

Keeping in mind the fact that all

ble, run a wire from the aerial bind-
ing post to either of the switch lev-
ers. Connect another wire from the
ground binding post to the other
switch. It makes no difference which
switch you connect to ‘first. Attach
coupler taps to the switch points, the
ten-turn taps to g¢ to one set of points
and the one-turn taps to the other set
of points. 5 .
The -Coupler Connections.

A wire is next run from one of the
coupler rotor connections to the sta-
tionary plates terminal of the varia-
ble condenser, and another wire at-
tached to this same connection is
run to the “G” terminal of the tube
socket.

A connection is next made from
the wire attached to the aerial bigd-
ing post to the other terminal of the
eoupler rotor and also to the movable
plate, or rotor, connection of the va-
riable condenser,

Another lead is run from the mov-
able plate connection of the variable
condenser to the ‘“G” binding post
on the secondary side of the 6 to 1 au-
dio-frequency transformer. A connec-
tion is next made from the “A" ter-
minal of the audio-transformer to the
“A minus” binding post lead,

A short piece of wire is next con.
nected between the “P” binding post
of the tube socket and the “Feminus”
binding post of the socket in which
the reflex radio No. 1 transformer is
placed. *

A lead is next rum from the “G” of
the reflex No. 1 transformer socket
to the upper contact spring of the
two-spring 'phone jack. Connection is
now made from the “P” on the reflex
No. 1 transformer socket to the “B’
on the primary side of the audio-fre-

{ end of the .002 fixed condenser,

socket to the ‘“radio transformer side’
of the fixed crystal rectifier., An-
other wire is run from the ‘“audio
transformer side’’ of the crystal to the
“P’ binding post on the primary side
of the audio-transfornier.,

The .001 fixed condenser is then
connected one.end each to the “P”
and “B” terminals of the audio-trans-

former.

Wiring the Filament Circuit.

The filament circuit is next wired.
A short piece of wire is connected
from the “F minus” binding post of
the tube socket to either of the two
terminal posts of the rheostat. The
other terminal of the rheostat is con-
nected to the “A minus” binding post.
A lead is run from the “A plus” bind-
ing post on the panel to the “F plus”
binding post of the tube socket.

Next the “B’ battery is wired. Run
a lead from the “B plus” binding post
to the lower contact spring of the
'phone jack. Connect a short piece of
wire from the ‘““A minus” binding post
on the panel to the “B minus” bind-
ing post on the panel. Next ¢onnect
the “G" binding post wire of the re-
flex No. 1 transformer socket to one
The
other end of this fixed condenser is
attached to the “B minus” or “A
minus” leads on the panel. Next an
.00025 fixed condenser is connected
across the secondary “A"” and “G”
terminals of the audio-transformer.

How to Tune the Set.

This completes the wiring of the
set. If you will consult your dealer
and tell him the set you are going
to build her can see that you get the
properly tested, guaranteed parts.
Then you can tune in with a sure
radius of more than 1,000 miles un-
der smost any conditions, ‘and a coast:
to-coast range under favorable condi-
tions.

To tune in, set- your variocoupler
at about 45 degrees. Set both indue:
tan-e switches at about the center
taps. Turn the variable condenser
ver  slowly so that you do not miss
any |stations. If nothing is picked up,
mo" e your inductance switches a lit-
tle ,mq try again. When a signal is
picked” up, adjust your variable con-
denser carefully: - Then adjust the
rheostat to the most favorable posi-
tion. '
rioc
the
T
ms
ag

sta
as
pr
au
Wi
o
to’

thy

GLOW MIKE AID
KYW RECEPTIC
OF GRAND OPF

The broadcasting Tuesday e
of the opera, “The Jewess
KYW (Chicago) marked not or
seceond anniversary of that s
but also the introduction in:
Chicago radio field of the f
glow microphone.

Thousands of radio and ope
thusiasts who listened marve
the exceptional tone quality
entire production, especiall;
clarity with which the great o
choruses were transmitted.

Since the inception of radio
casting radio engineers have
endeavoring to perfect micror
which would be the eguivale
the hiuman ear, as agencies by
of which material for broadc
could be- “picked up” witho
appreciable loss in the origina
ity of that material. In anss
this problem comes now the
microphone invented and desig
Dr. Philip Thomas, research er
of the Waestinghouse Electric
Manufacturing company.

For more than a montl
Thomas has been in Chicago w
with Walter C. Evans, chief er
at Station KYW, in an effort
fect the equipment for the tra
sions of the productions o
Chicago Civic Opera associatic
great part of the apparatu
built by Dr. Thomas in an imp:
laboratory at the Chicago s
He has been working almost
and day. In this work Dr. T
received invaluable assistance
Mr. E. H. Moore, electrical er
for the Chicago Civic Opera
pany.

While the immediate possi
offered by the Thomas micr
are exceptionally great, its futi
pears even more remarkable
use of this new microphone,
will be able to transmit witho
tortion any material which is
able. In the past the select

material * for broadcasting pt

!*ea “hoan Jargely governed b

‘mitations

of ““p]
The - future, hc
none of these pre

: been solved by th

A

cket Grid-Leak
£ grid-leak can be m
sencil lines on the t
socket from the grid
iament posts. ‘The

er of lines the less

if the leak, and, by tr
ilue can be ascertaine

f =
2 Man at the Co
to Show You

Jity and Satisfactor
ormance Guarantee

SOLD BY

; Jobbers and Dea
Everywhere

Chicago’s Leading adio Stor

guency transformer,
A lead is next run from the “F plus”
Ppost of the reflex No., 1 trdnsformer

..

|» g oew

L)

)

L) ¥

: Invites Y )

nvites You to luspect

L]

2 ITS COMPLETE STOCK OF OJALITY GOODS

&)

o Your Money Will Go Farther Here

L] ~ - — . .

o We Have the Part You Want at Yie Rigbk Price

*a X Come and Look Us Over

‘-

:. Below Are a Few of the Hundreds of Our Bargains

B Barawik Special Signal 2200 Ohm Phones,

M Corp.,, 221.V 5¢ Variable Condensers, | vertised for

:,:. "B” Battery .... Aluminll'melages,ﬁdn- $6.00, at ...... LMo

B Barawik Special Lar e | CStauality,wellmade. | yppq,cy

B Tapped o ® £ | Bakelite End Plates | Phopes ,3-3

s ‘B’ Battery... e 3 plate Vernier,58c

" 3 Brandes

% ep mane 11 plate plain...119 | prones .. 4.C
Testing Meter. . 95¢ 23 p;nte“plain.. .1.85 Type  “C  Balds

e P ..~ | 43 plate plain...1.58 Headset, Mica

B kS 5 N g
F;‘;g&%cyq%%gslf&?gtg 23 plate Vernier.2.69 | Diaphragm . 605
Equals any 2 25 43 plate Vernier.2.98 Fine Grade 3(
$3.00 one ...... o Phone Plug.....

$5.50 Coto-Coil Radio

Frequeney 1 95
L]

Transformer ..
3pecial R.F. Transform-

er, equals the 48¢

high priced ones.
Bakelite Tube Variom-

eter—wonder- l 60
L J

ful value......

Jacks

Famous

é
|

Neutrodyne Parts
Condensers, pr...44c
Trapsformer . ..1.85

Neutrodyne Receiver

120.00

Build a Neutrodyne Set—The Peer of Them All—Clearest, Loudes
Greatest Distance. We Have Every Part at the Right Price.

New Nathaniel Balds
Loud . 5 0
Speaker ... .
e A,
Barawik Special4 g
Loud Speaker. . "X«

P ———————
Storage Batteries, gu
anteed 3 years; n

Fada 160

180° Variocoupler, bake-
lite tubes, green silk
insulation;

Two Slide

:

Tuning Coil..

fresh stock; unequa
values; 6 volt, 40 s

pere, 9.90; 6 12.9

volt, 80 amp.,
——r

.1.48

;‘ $3.50 value..... -95 Switch 15¢ Reinartz = Coil, tapp
Genuine Bakelite 3g 4 LS 1o worth 5250 ... L
Socket, 75¢_val.. Switch Points, 10¢ R Re T TS
3450 Coto ] sy With nuts. dosen, stat, $1.50 T ob
Zondenser. ..... . 75c Rheostats....... 45¢ value .......... Lt
3-inch Bakelite Inductance Two Slide
dials, T5¢ value. 9¢ Switch, 10 point, 74¢ Y. 1.4

Large Stock Standard Manufacturers’ Goods.
Every Xtem Guaranteed to Be Right or

g THE

AN

-

BARAWIK

102 S. CANAL STREET, Corner MONROE
€Convenient to Northwestern and Union Depots.
N UNTIL $ O'CLOCE FRIDAYS AND SATURDAYS 2%

Tuning Coil..
Real Values All the Ti

Your Money Back
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N this page today you
0 wmeet, face-to-face, those

unseen but wmuch-heard
magicians of ~the ethereal
spaces—the operating force
of KYW siation. Also you
are invited by omne of them—
the big chief, Mr. Wetherbee
—to go belund the stage and
see how 1t is all done—~The
Editor. .

By Wils‘on J=Wetherbee.

(Director of Station KYW.)

HILE the world in general is
becoming rather familiar with
the operation of radio receiving sets,
the mysteries surrounding a telephony
transmitting station still remain more
or Jess inscrutable.

The rapid expansion of radio broad-
casting and its attending possibilities
have wrought a complete change in
the systems used originally, and the
methods now employed in providing
daily programs for tens of thousands
of listeners. :

Directors of stations are asked many
times daily how it is possible to pro-
cure and maintain such continuity of
service, such variety in the material
disseminated. This curiosity is em-
phasized when one gives even only a
cursory glance at KYW's program,
which appears elsewhere in this maga-
zine, and notes how comprehensive is
this daily presentation.

I propose to satisfy the curiosity
@®f the broadcast listeners by telling
dere just what happens at station
YW before an evening musical pro.
sram. is broadcast.

Mechanism Is First Wasted.

Thirty minutes before broadcastifig
time, the engineering force, under the
5irection of Walter Evans, chief en-
gineer of station KYW, begin testing
the mechanism. The microphone, am-
plifiers, batteries, generators, trans-
mitters and every part of the plant is
completely '‘gone over” ]

When this is founi to be in. per-
fect working conditior the station op-

pe

erator notifies the studio director that
all is okeh. This is done by a direct
telephone wire connecting the station
with the studio-room. The operators
between these two points constantly
are in touch with each other during
the‘evening's program.

The studio-room, located on the
sixteenth floor of the Edison building,
is where the regular evening concert
‘§s ‘broadecast. This room is specially
equipped acoustically for broadcast-
ing, being heavily padded thruout to
prevent echoes and the noise of foot-
steps from interfering with the se-
lections being rendered.

How the Voice Is Transmitted.

‘To arrange and book artists for
an hour’s program each evening of
the year is a rather difficult task, and
to entertain an audience of more than
a million persons is a gigantic un-
dertaking.

When the artist sings into the micro-
phone, the voice ig carried thru six
steps Of specially constructed ampli-
fiers, which are connected with the
microphone by specially insulated
wires incased in a copper tube. The'
yoice carried into the amplifiers is
fncreased in volume to several thou-
sand times its original sound, and
from there it is carried along special
shielded telephone wires to the sta-
tion on the roof of the Edison build-
ing. Passing thru the transmitting
plant it is sent by wire to the 125-
foot antenna towers above the station,
where it is put on the air and sent
t0 ever part of the United States.

Broadcasting by Direct Wire.

It is quite different when broaad-
casting an opera, a concert from Or-|
chestra hall or a dance program from
the College inn, Hotel Sherman. In
this case, lines are run underground
from the place of amusement to the
¥dison building and thence to the
station on the roof, where it goes thru
the same process of amplification and

transmitting before it is sent out,

A

.‘

e

o0 RO RN

This is what is meant by the term
“this concert will be broadecast Ly
station KYW by direct wire from Or-
chestra hali,”

The staticn on the roof is known as
"“Broadecast Central,” which is the
heart of the *“direct wirs" system
There is a veritable network of wires
running undéerground all aver Chicage
which lead to *“Broadcast Centrsl,
and with this artery sysiem KYW a?
fords the radio fans a multitude ot
concerts and ialks which they other
wire could rot receive.

Working beiore the microphone is

‘quite differeat fronr the msual mede of

I

| appezring before an audience, as far
|as the artist is concerned. This is |
quite evident when one watches the
mannerisms and nervous twitching of
our ‘‘footlight favorites,” trying :ag
broadcast the same musical numbers |
jdone in tnae theater. They seem to|
‘be aut of place,’” “uneasy” and at a
loss to know what to do with their!
hands. §

There is something about the si-
| lent microphone that throws a *“fear” |
! inte the stout hearts of even our vet-)
eran performsrs, They say it's net |
like working belore an atdience.

Give Artists Real Auwndience. !

, Cne way in which the directors‘ofﬂ
| KYW have partly overcome this”is
by supplying an audiencz of forty
or Tifty persons who sit in the broad-
casiirg studic tne same as tho thay
wepe inside a thedter. This little inti-
mate gzatherimg shows its apprecia-
tior of the numbers rendered by ap-
plause and langater, and in this way
the artist begins to feel at ease and
goes ihru the rcutine in a workman-

{ entertainers

dcast Stations Get Their Programs
~ Out on the Ethereal Lanes

7 OU'VE often wondered
Just how a broadcasting |

 Station sent out its mys-
terious waves. Here on this
page Mr. Wetherbee tells you
some of the steps he and his
assistants take each day to
gwe You entertainment. Vou
will be interested in what he
says.—The Editor,

e

}q this way, the public keeps in
with tl_le studio directors, showing its
appreciation of numbers rendered
and making numerous requests dur-
ing the evening. KYW entertainers
st}‘lye hard to please their hearers and
w111mg_r1y put on extra numbers when-
ever time permits.

Besides the artists who visit the
studio. KYW has among its announc-
Ing staff several well-known enter-
tainers.

Chief among the staff of regular
is none other than the
famous Wendell Hall, dean of radio
entertainers. Ten years ago Mr. Hall
started his professional career as a
singer. A little later he was nlaying
the clarinet, then the saxophone, then
the trombone in orchestra and band
work. He appeared later in vaude-
ville, doing a single act, “The Singing
Xylophonist.”

Becomes a Song Writer.

~ Mr. Hall then displayed his versatil-
ity };y writing songs, both words and
music. He wrote such waltz hits ag
“Underneath the Mellow Moon,” and
“My Carolina Rose.” . Of late he has
been writing “blues” as wel] as bal-
lads. Fans can recall his latest, “It
Ain’t Gonna Rain No Mo,” which has
‘endeared him to the hearts of the
vast radio audience.

Mr. Hall returned today from an
extended trip east where he made
records for the Victor company. He
will again be heard from KYW begin.
ning this evening.

Another studio artist who is very
popular is '‘Herb”’ Mintz. Mr. Minta

touch

o

| Diays Hively piane nunibers, and 15 a
.composer of note. Then there is Sallig
Menkes, knewn as “Our Sally.” She,
is the officiai accompanist for the stue 9
dio. . Ps
Let us add here another word about
‘“Sen” Kaney, Mr. Kaney is really the
studio jester. He injects “pep,” com-
edy and pgood feeling into those
around him, and will be found doing
a little specialty act via the ether.
He sings, plays the piano and accom-
panies himself on the ukulele, besides
peing the author of the first radie

in the week from KYW (Chidago).
room. ¥ig. 1 shows the control board.

ﬁere you meel face to face those who help entertain you. every night
First, take a peep into the operating- -

In the oval insert (Fig. 2) is Wilson

Wetharbee, the station dirsctor. Fig. 3 is Wendell Hall, the “red-headed

music-maker.”
assistant musical director. Fig 6,

Fig. 7, Morgan L. BEastmarn, musical director.

enz D€ the most popular announcers
C. Evans, chief enginser,
talks every day.

Fig. 4 is H. A Fal], assistant director.

Fig. 5 is Burt Swift, *
, Sallie Menke, official accompanist.
Fig. 8, A. W. (Sen) Kaney,

in the United States. Fig. 9, Walter

Fig. 19, Mrs. Anna J. Peterson, who gives table

fart cf the performers and helps in-
still confidencz in them is the keen

sense ot humor and practical siage

training of the chief announcer, A. 'W.
‘'Sen’ Kaney., He fits ideally ir this

czpacify. Mr. Kaney has the happy
faculty of making everycne “feel at
l home.” .

Courtesy and dignity are very mmuch
in evilerce at the studio. Eaca mmem-
ber of the staff is “picked” foar his
pacticular position, whick keeps the
studia going at the Lighest possible
efficiex.cv.

The recepticn-room is in charze of
Howard Sloan, who sees t> it that all
artists appearing on the evening pro-
gram zre accorded every courtesy and
attentinz while arrangements are ba-

nemde for their appeararce Lerore
ihe microphone.

Following the procedufe the artist
ijs ushered into the broadcasting stu-
diz-room. This room is the main
artery of our urit, for it is-the source
of owr entertainment. Once inside
they await their turn to give radio
fars the best thay have.

Westinghousz station KYW hzs zev-
| eral private telephomes connected with
th2 station on the roof of the Eiison

ke manner, ;
Ancther thitg that adds o

oF

the com;
o op b s
- r e '

= . -
e P

buildirg, as we'l as three special ghone
wires sgnning directly intg the studio.

-
"

B oo
5

=
e - = =

column known ag the “Ether Wave.*”

Probably one of the most important
men associated with KXYW is one of
whom the public know little. He is
Harold A. Fall, assistant director of
KYW and director of the studio. The
arrangement of the programs and the
efficiency of the broadcasting studié¢ is
under his personal supervision.—=%r.
Fall also broadcasts the football re-
sults ditect from the field, and! is
popularly known as the man with th
“football voice.”

Hears WLW on High Seas

A message from Royal Sterling of
the S. S. Hawaiian of the American-
Hawaiian line, informed the WLW
studio (Cinecinnati) that it was heard
about 120 miles off La Liberta Sal-
vador. This is particularly fine, when
the warm weather is takepn into con-
sideration. The program was report.
ed exceptionally fine that evening.

Broadcasts Two Programs

British radio engineers are experi-
menting with a system of transmit-
ting two programs at the same time
on different wave lengths off one an-

tenna. 2
* r
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EGINNING with this
issue, Mr. Cardwell
starts a series of arti-
cles on “Everyday Radio En-
Sineering,” the entire series
being designed to be of in-
estunable value to the novice
or layman who wishes to con-
struct his own set. The arti-
cles are written espectally and
exclusively for The Chicago
Ewvening Post Radio Magazine
and are protected by copy-
right. Mr. Cardwell is one of
thg foremost vadio engincers
TOF the United States. He 1s
the inventor of the Cardwell
receiver, of the Cardwell con-
- densers and of numerous
other radio apparatus and
equipment. —The Editor.

[

By ALLEN D. CARDWELL.
(Congulting Radio Engineer.)
HRU the courtesy of The Post
Radio Magazine, I have been of-
fered an opportunity of writing about
everyday radio engineering. Being an
assiduous reader of many radio ar-
ticles in the various radio magazines
and radio sections, I will try to give
the reader as much information as 1
can without repeating what has heen
given elsewhere. 3
E'rom a close personal knowledge of
how amateurs often proceed to build
sets, it seems that they invite upon
themselves difficulties of one kind or
another. Many of the hook-ups and
layouts they adopt are impractical,
and they often waste costly appara-
tus and material which, by a little
straight thinking, they might avoid.
Radio engineering demands concen-
irated study. If you are building a
set, and intend to use it for years to
come, you would not make it hastily
merely to be able to listen in the same
day you began making it.

First, Know Your Own Mind.

My first suggestion, therefore, is
hd

IOy 'n_tpind Ara yvpy go-

Knginee

out new. circuits. Note how the tidy

ring for the Home _Bui‘lde;

, clean wiring is installed.

A practical testing set. By open wiring the builder can switch connections edsily, and it is ideal for trying

tor anyone whe is still young enough.
to learn new habits, and we all count
ourselves young until we cannot turn
a dial or tune in a new station.

What Circuit to Use.

Now for the circuit td use: "This is,
above all, the most troublesome prob-
lem. for most radio designers. We
are anxious to have something a lit-
tle better or different, and unless we
are ambitious to make a neater set,
or a simpler set, or a longer range set
than our neighbor's we are losing the
sporting interest in radio, for we all
enjoy comparing sets and results with
others.

At the same time I would caution vou
not to invent circuits or theorize new
ways of solving old problems unless
you are deeply versed in radio theory.
To be competent to develop something
new requires rather unusual experi-
ence. If you have that experience
vou will not gain by reading what I
am writing because I am only think-
ing of the novice and am anxious fo
help him by practical and possibly
elementary observations.

"Do not atiempt to build a set using
an untried circuit. The amount of

receivers they give the fullest specifi-
cations, as tp the parts to be used,
the nuinber of turns on a coil, the
size of the panel, etc., but more im-
portant, they define its resultant serv-
Ice in terms of selectivity, sharpness,
ete.
List of Standard Circuits.

We have a number of standard eir-
cuits available today which are prac-
tical and efficient. These circuits
may he grouped as follows: :

1. Regenerative.

2. Radio-frequency.

3. Reflex,

4. Heterodyne.

5. Neutrodyne.

Then there are combinations or
adaptations, such as the Flewelling,
Cockaday, Reinartz, etc.

Practically few readers will be in-
terested in building crystal sets, al-

tho the venerable crystal still has its
place in radio engineering. Few read-
ers will be interested in constructing
a seven-tube super-heterodyne. But
most readers will like to work on a
simply constructed receiver of say
three tubes,

In building a standard set, I wopld
advice the reader to count on using
at least three tubes. !nvarial?ly you
would like to have otners enjoy the
radio concerts, and there is not as
vet -a practical circuit which will give
loud speaker volume over any very
great range of stations with less than
three %ubes.

Here and there you may be able
to find a set which will talk up well
on one tube or two tubes. It can be
done, but- for average, good volume,

Continued on Page 8.

Haynes Gives

seasoning required to establish a x'g't;
ing for a new circuit g apout six
months after it if first suggested in

the radigmgrs_

ing to build a set for a frientt who is
in some country town far [..m any
broadcaster? Are you going to try
ont a new circuit just to see how it
works? Are you making a receiver
for long distance? '

These are questions to ask yourself
before you think of buying any parts
or supplies. Once you have deter-
mined what the purpose of the set is
to be, you then are in a positicn to
estimate how _you will go about achiev-
ing the results,

Regardless of what circuit or type
- of receiver you decide upon, you must
have a general limitation on what it
will cost. Here I would suggest
that you do not underestimate costs
or start out on too elaborate a set
which will keep you broke for weeks
while you are making it and cost you
a great deal to operate it once it is
built.

The two factors of purpose and
«ost will thus fix certain limitations
on your design., Let me tabulate
these in summary form:

PURPOSES OF THE RECEIVER.

‘. Local reception without loud
speaker.

. Long distance reception.
. Directional receiving.

. Portability.

. Simplicity of tuning,

. Extreme selectivity.

. Quality ‘of reception.

. Occasional use.

. Specific use — market
time signals, etc.

AS TO COST FACTORS:
. Storage batiery operation.
Number of tubes.

Size of cabinet, panel, etc.
Number of controls.

. Accessories required.

. Aerial installation,

Take a practical example:
decides to built a set.
Chicago apartment. He believes he
should have a receiver which his
wife or hig children or himself can
operate. On this basis he feels it
should not cost him much more than
his phonograph, and, as he has bought
a $100 phonograph, he calls this his
cost limit.

As all his friends report long dis-
tance reception he is anxious to have
this advantage. He also hears a good
deal about interference, so he does]
not want that to affect his reception.

Proceeds With Confidence.
He now can select a circuit using

WO A LD

reports,

EEFRNS

Mr. X
He-lives in a

Torexample: In August, 1922, Arm-
strong demonstrated the super-regen-
_erative circuit and for several months
every one was busy trying it out.
Those who investigated it for the sake
of trying something new were rgpaid
in the “puzzle picture” reward which
comes when you finally solve it. Yet
for practical use, the super-regenera-
tive would not as yet seem to war-
rant its enormous publicity because it
is now regarded as suitable for only
limited uses.

Therefore,. use only a circuit which
has been proved by test of time. In
this respect I am glad to see that
when the editors run articles on new

WDT Stops for Repairs

Station WDT (New York city), oper-
ated by the Shipowners’ Radio Serv-
ice, ceased operations last Friday at
midnight. It will reopen in a few
weeks after repairs. The station put
on the air as a farewell attraction
a program presented by twenty-five
singers and entertainers, and Vaughn
de Leath’s orchestra. Miss de Leath,
the director, says that the station will
reopen with more hours, better pro-
grams and a better station.

Considerable curiosity and interest
i8 manifested in the new “Sodion”
tube which is being marketed. Be-
yond showing pictures of the tube
and giving its trade name, the first
trade paper advertising gives little
information. H. P. Donle is the in-
ventor. The tube is smaller than the
UV199 and is a detector ‘only. One
of its features is that it will not
oscillate.

Radio Saves Woman’s Life

Broadcast appeals for a volunteer
to submit to blood transfusion to save
a woman’s life in a London hospital
brought many subjects. One of these,
a womahn, was accepted and gave half

.a pint of blood to the patient-—also

a woman.

The operation was sucécess-
‘ful.

New Tube Excites Curiosity’

¥
By A4 - NES, R. E. .
{Buypes-Griffin -Radio Service, Ine, New
York City.)
IRCUITS form omne of the princi-
pal factors in radio broadcast re-
ception. These lead ~~ he radio im-
bulses from the anter..~ to the local
rattery circuits to obtain maximum
detection, selectivity, remiieration
and amplification.

Probably the success of no other
ccience hinges so much on how results
-are accomplished as does radio. One
writer has likened it unto the proper
marriage of the several radio units
and the tubes.

A wealthh of knewlellge already has
come to light as the result of various
hookups, and it is safe to say that
a great deal more knowledge remains

inquisitive investigzator.

Certainly if any radio novice or am-
atenr wishes to experiment in radio
without too great cost. he may fig-
ure oul new circuits very profitably.
That is, they may be new to him,
altho as old as the science itself to
more experienced radio ‘men, but he

radio. Of that he may be sure.

Hobby Is Receiving Sets.
The writer has followed radio close-

His Famous

concealed, awaiting the probe of some |

will certainly learn a great deal about |

i

Some Data on
Circult

@

A. J. HAYNES, R. E,

The development and modification of
his own personal receiving set has
been more or less typcal of what most
practical minded radio enthusiasts ex-

ly for more than ten years, first as
an amateur and for the last five years
as a profession. Thruout this time
his hobby has been receiving circuits.

about four tubes, can Include a mod-
erate priced loud speaker, a substan-
tial cabinet, a storage battery and by
putting up an aerial get fairly long
distances. He selects a circuit, item-
izeg eagh part required, lays out the
panel and can be certain before he
stagts that the instrument will per-
form fzithfully, provided he is con-
sisient,

Being an amateurr radio engineer,
therefore, largely is a matter of plan-
ning each step in the process of bLuild-
ing a set, just as you would plan a
house. You don’t use concrete walls
on residential buildings nor put lead-
ed glass panes in chicken coops, nor
would you put a parlor receiver in a
s0ap box, nor gold-plated binding posts
on a crystal set. Be comsistent and
you will get what you started out to
get and—what is very important—
waste no time, money or worry in
achieving the result.

The foregoing remarks may seem
vague generalizations, but I can as-
sure you that if radio designers would
plan their receiving sets with the same
care and thought that they plan their
business or studies they would bhe
highly successful.
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AUTHOR'S C!

Radio engineering is good training

RCUIT WITH TWO STEPS OF AMPLIFICATION:

Rear view of Haynes’' receiver
showing position o parts. ‘This is

a photo of a set constructed by the -
author.

perience. Indeed, the cycle of pro-
gressive developmert seems to be pret-
ty well fixed.

We start with a more or less simiple
circuit (if we are wise and have good
advice) and then begin “improving”
the set. We add a condenser here.
“Bill says it improves the tuning,”
Then, perhaps,-a variometer ig pur-
chagsed and the entire circuit changed.

If the experimeat is a true one
and the experimenter’s money lasts,
this process continues until his eir
cuit becomes so camplex and his ar-
ray of dials and kaobs so formidable
that even he ackmowledges that his
outfit has gone bevond the point of
practicability.

Then a reversion sets in. He sue-
ceeds in eliminating a condenser with-
out detracting from the efficiency of
his receiver in ary way. Now, he
i3 developing a true engineering in-
stinct. ‘How much can 1 simplify
this set without raducing its gelec-
tivity or efficiency appreciably?” he
asks himself.

Gets Wonderful Results—in Static.

Like many other amateurs of g
ten-year-ago day, I Tobbed the sewing
machine, the telepkone instrument and
appropriated other contrivances and
things in order ta make a radio set.
My first set was a wonder—I got a
wondertul lot of static! But gradually
I improved until—well, I followed in
the manner outlined above and finally
ceveloped the Ha¥nes DX cireuit,

jgrams will

R.CARDIWELL’S se-
Y, ries of especially writ-
) ten articles for The
Chicago Evening Post Radio
Magazine on“Everyday Radio
Engineering” will consist of
seven installments, the first
appearing on this page today.
T'hey are as follows:
1. The Importance of Plan-
ning the Set with Care.
I1. Circuits and How to
Adapt Them.
[II. Sketching the Layout.
IV. Selection of Parts and
How to Tudge Them.
V. Wiring and Assembly.
VI. Circuit Troubles, Tube
Noises, Ete.
VII. Refineiments in Set
Construction.

which has been in the limeli -
siderably the past year. o el
_ The circuit is so extremely
1t§ construction and satisfactor
ation can be assured even in the hands
of the most inexperienced. Indeed,
in pl‘glctlpally every instance where
this circuit has been given to a novice,
he has reported reception of long dis-

stance stations on the first night of
its operation.

Most of the cire

the test of time fall into two classes—
the sing

le circuit}'egenerative tuner
and the three-circuit regenerative
tuner.

The former

= |

simpleg
Vv oper-

uits that have stood

. : el employs a single-tuned
cireuit. It is very simple to operate,
and does not cost much to manufac-
Lure, bhut has one disadvantage wh:ich
prevents it from becoming popular—
its lack »f selectivity.
On the other hand the three-cir-
¢ult regemerative tuner, as its name
implies, " employs! three separately
tuned circuits. t is an extremely
g00d receiver. capable of doing fine
work in the hands of an experienced
operator, possessing efficiency and
selectivity to a marked degree.

Requires I{rj)w]alge of Set.

But, unless the operator knows
what he is doing and why he is doing
it, it is almost ¢ertain that he will
obtain negligible, results. Moreover,
due to the several instruments used,
it is rather costly and complicated,
presenting difficiities in wiring, and
so forth.

But. now a hdppy thought.
not combine the hest features of both
these circuits? hat is precisely what
1 did. Those familiar with wiring dia-

Y recognize the similarity
of the hookup employed with that of
thé regular triple coil tickler feed-back
circuit—with one exception: The pri-
mary ecircuit is untuned and is con-
ductively coupled to the secondary or
tuned grid circuit.

The primary circuit consists simply
of the first few single tapped turns
on the stationary winding of a vario-
coupler, while the remainder of this
winding is used as the secondary.
The rotor or movable coil is used as
the tickler. One of the 180-degree
type couplers is best, as it gives a
much smoother regenerative control.

Heart Is the Condenser.

‘Why

But, the heart of this circuit is the
secondary tuning condenser. Its maxi-
mum capacity should not be greater
than .00025 mfds. However, many
modifications may suggest themselves
to the builder to meet his particular
fancy, altho the specificatjons given
in the instructions accompanying the
‘circuit will produce an exceptionally
good all-around receiver for both am-
ateur and-broadcast reception.

The following is a complete list of
material needed for the single tube re.
ceiver:

One panel 7/x15"x3-16*,

One 180-Gegree variocoupler.

One .00025 mfds. variable condenser.

One rheostat.

One socket (panel mounting).

One switch.

Four switch points.

Two switch stops.

Ten binding posts.

Two 3-inch dials.

One grid condenser .00025 mfds. cap.

Accessories which must be used
with this set are as follows:

Phones, detector tube, 221 volt ‘iB#
battery and 6 volt *“A” storage bat-
tery. (If the WD-11 or WD-12 aepio.
tron tube is used a single dry battery
will take the place of the € volt stop
age.

g5 Brings in DX Stations.

As an example of what this set i
capable of bringing in, the following
may serve as an fllustration: JIn &
New York city suburb, using a one.
wire aerial, thirty-five feet high and
1256 feet long, Chicago, st.
Louisville, Atlanta, Boston, Fort
Worth, Minneapolis and Havanjy were
recelved in one evening.

In the practical operation of tne
set, more than one step of sudio.fr:
quency amplification is not recom-
mended unless it is employed to oper-
ate a loud speaker, or unless thers
are no facilities for an adequate ap.
tenna. Often, however, such an agq.
ditlon is a hindrance to long gigs.
tance reception, having a tendency to
emphasize static and local interference
rather than bring out the weajk dis-
tant station.

Studies American Methods

Monsieur Leon Deloy, famous
French amateur, is in the United
States studying American methods
and apparatus. He hopes to return
to France and with his newly gained
knowledge ~help improve native con-

ditions.
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This One-Tube

HE  one-tube receiver
(Autoplex) developed by
M. L. Muhleman s giv-
g the radiophans a decided
jolt ‘even in these days of
multitudinous circuits. Some
remarkable results have been
experienced by Chicago ex-
perimenters in the last two or -
' three weeks. This article
gives some details of the cir-
cuit and operation.

By IVERSON C. WELLS.
Radio Editor. The Post.
PULLING IN Pacific coast stations

with a one-tube set of simple de-

sign and getting a kick out of the
reception like that supplied by the
rear section of a Missouri mule is a
dream of all' radiophans.

Chicago experimenters and many
homebuilders have been doing this
one thing the last few weeks.

course, coast-to-coast reception
on a single tube is not new to mid-
west listeners. However, getting that
reception with sufficient volume to
eénable one to hear it comfortably sev-
eral feet away from the earphones is
30mething else,

The little receiver thit has been ac-
complishing this feat is the Auto-
Plex circuit, announced a. few weeks
2go by its inventor, M. L, Muhleman,"
A M.LR E Itisa modification of
the Armstril§ super-regenerative cir-
cuit, and a decfded improvement, it
the results secured in the preliminary

tests becom regular habit with the |
cireuit. H

Number of Parts Near Zero

Not only is just one tube used, bhut
also the minimum of el Two o
riometers, a honeycomb - coil tube,
Socket, batteries ang phones comprise
the complete list of parts. You must
admit that this ig getting the equip-
ment trimmed down close to the core.

Most of us who have been doing any
experimenting with radio are familiar
With the Armstrong super. It is a
‘good circuit, but like most of the

supers” and “flivvers’ is decidedly
erratic and bucks like a Texas bron-
¢cho, just when you want it to be nice
and peaceful. That's one of the rea-
80ns why it never proved popular,

Mr. Muhleman seems to have elimi-
nated all the faults of the ‘super”
in his experiments, and to have in-
Stalled some decidedly new wrinkles in
his Autoplex.

The Autoplex is simple in operation.
The two variometers are the only con-
trols, and only one of them is critical.
Ami, strange to say, the circuit is sen-
sitive and seems to reach out into the
etherea}l lanes, pick up stray signals
irom distant stations, which have been
very, very elusive, and bring them in
with a vim,

Leaves Beaten Paths,

In designing his receiver, Mr. Muhle-
man has stepped out of the beaten
paths of accepted theory in super-re-
generation. He doesn’t exactly take

brought ahout sharper tuning, *

issue with Major Armstrong, but le
Dbresents some theorieg of his own
which, to say the least, seem to con-
tradict the inventor of the original'
regeneration idea in radio.

In the November number of the Ra-
dio News, Mr. Muhleman goes thoroly
into hig theory, and since this article
is intendeg merely to present the cir-
cuit, and some of its peculiarities to
The Post Radio Magazine readers, so
that radiophans, who feel s0 inclined,
may experiment a little, no attempt
will be made here to consider theoret-
ical aspects. ;

First, before 1 give the result of
my own experiments with the cireuit,
let me get this one fact established
in the reader’s mind:

The Autoplex still is in the specula-
tive form. No one yet has proved all
of its possibilities as indicated by the
first-stage experiments.

I have tried out the circuit under
broadcasting conditions. It has per-
formed marvelously. However, no op-
portunity has been given mie to check
up on the results thru laboratory
equipment, and I would hesitate to
unqualifyingly accept all the good
things that is being said about the
circuit, .

Because of this lack of substantia-
tion, all statements made here should
be taken purely on a speculative
basis.

Seeks Long Distant Reception.

Mr. Muhleman, in commenting upon
the Armstrong super-regenerative cir-
cuit, says: “A complete study of the
theory of super-regeneration leaves
the individual confident that long dis- |
tance reception should be possible.
This has been accomplished in a num-
Yer of instances, but the usual super-
regenerator falls short on thig point.”

It was this conclusion which led
Mr. Muhleman to experiment. In hia
gearch for long-distant reception he
wag led to his by-theory, and the de.
8ign of his simplified circuit,

By reference o the two schematic
diagrams, shown on this page, one
showing the original Armstrong cir-
cuit, and the other the Autoplex, it
will be noted that the capacity across
the low frequency inductance hag been
sliminated, and a capacity between the
aerial and ground substituted. Also
the filament resistance has been left
out,

There are some very peculiar actions-
that take place in various parts of
the circuit.” These may be discussed
at a later date in another article,

Results of Tests Given.

As to results: A receiver was
hooked up as per the accompanying
sketch and photos. An outside aeria]
of one strand of wire, 150 feet in
length, including -the lead in, and a,
£00d ground was employved. The vol-

Super Hook-up

0L 1730

or 1500
0

—
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Distance with the Kick of a Mi

The upper left-hand picture shows how the Autoplex receiver, built
by Mr. Muhleman, its inventor, looks. |
hand corner is the conventional form of one-tube super-regenerative re-
ceiver, utilizing tuned plate regeneration.
hand corner is Mr. Muhleman’s modification.

shows how the parts are located,

The diagram in the upper right-

The circuit in the lower left-
The figure on the right

az=

ume was good and
brought in exceptional.

The ground alone was used without
impairing the receptibn or reducing
the volume. In fact, the set appeared
to work with a little better efficiency.

A loud speaker was operated on
near-by stations-~those within two or
three hundred miles. 'The addition
of one stage of audio-frequency en-
abled even the most distant stations
to be brought in on the loud speaker.

One stage of radio-frequency -im-
proved the distance reception. a.ndl

the distance

S H

without its baing-rather broad in this
pect when compared with the stand-
ard three-circuit regenerative circuit.

Kliminates Iuterference

This additlon of the radio-frequency
allowed a. uniform variation frequency,
yet passed to this circuit the signal
strength from only one station.
‘“This,” Mr. Muhleman observes, ‘“‘ne-
cessarily eliminates the chance of the
circuit proper automatically becom-
ing in resonance with the wave of
another station.” v

There is one important factor in this
circuit. This pertains to the values.
Unless they are adhered to strictly
the results will be indifferent.

Take, for instance, the variometers.
Values here make or break the set.
A Chicago experimenter, who hooked
up the circuit, failed utterly with it,
and hastily concluded that it was over-
rated by its inventor and sponsor. In-
quiry developed he had utilized vari-
ometers he had on hand, and that
these were not adapted to the circuit.
Substitution of variometers of the
proper value gave satisfactory serv-
ice.

The variometers should be high ra- |

tio inductance. It is very necessary

that the stator coils be close tg the
rotary coils. Experiments with the
type which have the stator windings
on the outside of the coil were very
unsatisfactory.

The oscillating coil in the grid cir-
cuit should be of the type thai has low
distributed capacity. The honeycomb, |
duolateral and similar types are the |
one to use. The inductance value |
of. the coil. should be about 125 or
150 millihenries.

As to Inductance Relation,

The inductance relation of the coil!

La variometers is of little conse- |
quence. It can be fastened to the|
slde of the grid variometer or laid in{
between the two variometers ag is!
shown in the illustration.

Mr. Muhleman finds that the West-
cnr Blectric “E™ tube, or 216-A gives
the best service. iy Gwil evrneriments
were made with C-301A and the limiz
of plate voltage for these tubes. I/
used 150 volts, which, as a steady |
diet for these tubes, might prove
rather bad for their longevity.

In constructing the set, the nature
of the circuit will permit extremely
short-wiring, which is a point in its
favor. The space occupied by the in-
struments will take very little space.
The set will prove very popular with
those who require or desire a portable
set.

It is possible, by the use of the
basket weave type variometers, on the
market, and the spider-web form of in-
ductance, to make a set which would
occupy & space no larger than a cigar
box, without impairing its efficiency.

Experiments are being made furth-
er in The Post experimental labora-
tory with the Autoplex. The findings
will be published in an early issue. |

The writer would like to hear from
those who have built the Autoplex. |

Miner’s Super-

!

Heterodyne

Makes Bid for All Honors

EVEN the mightiest of the mighty |
is threatened by newcomers in
radio. Revolutions in this science are |
occurring so fast that the bystander
can do nothing but stand aside and
have patience for the final outcome.
That the science of radio is in a
state of turmoil, of constant change
and uncertainty, has never
attested as it is now.

{
been so |
Today a “super- |

'set’ is hailed as the latest achieve-
ment. Tomorrow, it may bhe an an—’
tique.

Only a year ago, Major Edwin H.
Armstrong’s regenerative receiver was
the last word in radio. Now it is
considered only as a step toward
more sensitive, more powerful and
simpler ‘“hook-ups.” Beyond it are
such sets as the neutrodyne circuit |
of Prof. Hazeltine. the Grimes reflex]
and others.

Now Comes New Claimant.

At the top, however. is Major Arns:
strong’s ‘'Super-Hetrodyne,” generally
acknowledged king of them all. Angd
yet, the supremacy of this superset
is being questioned.

For now comes a much smaller re-
ceiving set which has started its own
revolution against the lordship of the
super-hetrodyne. It is what is called
the “Superdyne’ receiver, invented by
Robert S. Miner, famous eastern ama-
teur.

With its four tubes, this set has
been tested against the eight-tube su-
per-hetrodyne and has proven a re-
markable opponent for highest hon-
ors in radio.

Tuska Makes Tests,

Here is-an account of tests made
with the superdyne, by C. D. Tuska,
radio manufacturer:

“The astonishing part about this
outfit is that it operates without an
antenna and gives signals of suffi-
cient intensity to be heard thru the
use of a loud speaker. In Hartford,
Connecticut, without the use of an
antenna or loop- or capacity of any
sort, other than the usual ground
connections, we have repeatedly copied
broadcasts on a loud speaker from
Chicago, Davenport, Kansas City, and
stations nearer to us.

“In attempting to compare the out:
fit with some of the sensitivé sets on
the market, we went to Washington
and ran a series of tests. First a con-
stant artificial source of power was set
up. This was tuned on a regenera-
tive receiver and the audibility meas-
ured around 50, With the same power,
the same tubes. battevies, eic.. the;

| perdyne receiver showed an audibility

-announces that the British Broadcast-

superdyne receiver showed an ability |
of over 200.

“The same two outfits were tried
under similar conditions with a broad-
casting station as the source of pow-
er. Here the regenerative receiver
showed audibility of about 60 while
under corresponding conditions the su-

of 10,000, which was the end of the |
meter,

Beats Naval Set. |

“The next test was of a more praec-
tical nature. Here we compared the
superdyne receiver under actual re-
ceiving conditions witlh the naval six-
tube Universal radio-frequency ampli-
fier. The signals with the four-tube|
superdyne were probably three to four |
times louder than with the six tubes
on the navy amplifler.

“The last experiment was the most
astonishing of all. In this test we
compared the four-tube superdyne
with an eight-tube super-hetrodyne
receiver. Some of the signals on the
super-hetrodyne surpassed this new
circuit while in other cases the su-
perdyne exceeded the super-hetrodyne.

“Taken all in all, and being very
conservative, the best we could say
for the super-hetrodyne was that the
signals may have heen slightly loudér
using the eight tubes against our
four.”

Read This, Radiophans

The Radio Society of Great Britain

ing company has agreed to allow a
transmission to take place once a week
from the London station which will
deal with the meetings of the soclety,
ts policy, and other matters of general
interest, says a London trade paper.
Transmissions accordingly will be
made on Thursdays at 7.256 p. m. Dr.
W. H. Eccles, F.R.8., president of the
Radio Soclety of Great Britain, has
promised to speak., As this transmis-
sion will be made from all stations in
the British Isles there should be no
difficulty in all members picking it up.
It would seem that the P.M.G. has
tacitly agreed to widen the scope of
the B.B.C.'s activities. I understand
that there is now no official objec-
tion to the B.B.C. permitting private
firms supplying an occasional good
concert—such as was organized by
Harrod’s some months ago. This is
excellent news, and should go a long
way to popularizing broadcasting with
other interqsts which are, at the mo-
ment, none too friendly to the B.B.C.

| Navy Builds Big Station

I
1

Miss Jule Strong, well-known actress, is called upon by a friend to
correct his radio troubles, and, after announcing that the wires were
grounded, she altered the mishap and then proceeded to get in touch with
the outside world. Photo shows Miss Strong listening in.

by the Naval Communications service,
and the army does not desire to ine
The army signal corps is_busy in- tel‘f_ere with ship to shore communi-
stalling a radio station at Fort Doug- | cation.
las, near Salt Lake City, Utah, which
will be the largest radio telegraph sta-
tion of the army. It will have but y
one tube, a new 10-kilowatt radiotron y
developed by the General Electric com-
pany. which is building the equipment.

Anctiér - Similar  station is being | Complete Stock Available
erected at IeaveRwQrth, K"}"L-- but | —alEee
this station will operate Wwits two| Nt ol ) A

Wiy VS svevRpIer

tubes and will have a telephune cir- | .
cuit as well as the radlo telegraph. | Ratbbun Variable Condenser
Wholesale Only

i

The radio circuit between these tweo |
stations, the Arlington, Va., staiion

and a land line from Leavenworth to | & g&_“l‘g‘s’ Send us your st
San Fraucisco, will span the United | Nawx;‘hfd“:;rﬁ“d items. i3
States. Each of the two interior sta- Bow ready. p

tions will be equipped with two 300
degree steel towers,

It is the plan of the army radio
service rnot to use coastal stations,
that part of the work being handled

ON:ROSS |

123 W.Madiron $t.Chicags

(" nd Opera “season tickets”
,5 for Radio Users |

NTATION KYW will broadcast every Tuesday

b evening - performance of the Civic Opera

Association this season. If you own a receiving

, set it’s like having a season ticket for Tuesday

i evenings at the Opera. Buy librettos (translations) f
! at the Auditorium—30c and 35c. You can follow
! every line of music and action. Know the story and

you’ll enjoy the opera!

Free Home Trial

and instructions on a Grebe - 12 Receiver

Marvelous new 4-tube set capable of receiving any
station in this country. No outside wires or indoor
loop: Just place the box anywhere. Comes com-
plete with tubes, dry cell batteries, telephone plug
and cord, one headset. Handsome walnut case. For
free demonstration call

Randolph 1280—Radio Section

COMMONWEALTE EDISON
ELECTRIC SHOP

72 West Adams Street

Sharing Coupons help save money on radio purchases here

Profit

-
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OUESTIONS AND ANSWERS

. the capacity in the tubes neutralized,

Neutx'ou:‘.’-'.‘"* Circuit Howls.

;L% bage bai a five-

16—0AK PARK: ' hage ] {1

tube Hazeltine neutrooyne set, It is full
of howls and squeaks—more so than any
super-regenerative set I ever he A
friend of mine, who has been a success-
ful radio *‘bug’ for several years, has at-
tenmipted . to help me solve my problem,
but met with defeat. We have checked
over the circuit several times and find
xothing wrong with it.

You are having the same trouble
that about nine out of ten have. You
fail to follow printed ins_trl}ctnons and
overlook the characteristics of the

FREE SERVICE

UESTIONS askec1 on any subject per-
Q taining to radic’ will be answered
in this department i n either the daily
edition or The Radio  Magazine section
published each Thursélay. No charges
are made for this serv-ice. If personal
reply is desired by retuirn mail, enclose
self-addressed and staimped envelope.
Write on only one side :0f the sheet,
and where a check is dlesired on a
faulty circuit be sure to isend legible

reutrodyne principles. Your set as it
now stands is an oscillating set,
which it should not be. Try this:
Tune in your station—any station that
fon_i_?s in first. ‘Get the 101;53:% :;gﬂgil’
alone. Remove the first tube and
place a small bit of paper over one of
the filament contacts. Then replace
the tube with the filament current
also on, move the sliding sleeve back
or forward on the neutrodon for that
tube until the signal disappears. Don't
meglect to remove the paper from the
socket upon replaging the tube. Do
this also with the second tube. These
two steps neutralize the capacity ef-
fects in the tubes—which is the chief
point in the Hazeltine circuit. With

now turn to your condenser and pro-
ceed to enjoy real receptiot. which
should be absolutely devoid: of any
noises, howls or hisses. When the
set is properly neutralized do not
neutrodons unless you change the
tubes. Every time you change the
tubes the new ones must be neutraliz-
ed in the same manner as the old ones,

Cutting Out Interference.

13. CHICAGO: 1 have a standard three-
eircuit regenerative set (Paragon type),
which made some marvelous records last
winter when I was living in a western sub-
urb. I could plow thru any of the local
stations and pick up any station I wanted.
However, I"have moved to the city and
am in only a few blocks from WDAP and
not so far away from WMAQ and KWY.
I can get away fairly well from all local
stations except WDAP. This simply ig
impossible, ‘apparently, Is there not some
wa¥—wave “traps, perhaps—that will help
me -

You are unfortunate in being so
elose to WDAP. It is a powerful sta-
tion and many broadcast listeners liv-
ing miles away have trouble with it.
This writer has lived within three
blocks of the station for rnore than
a year and also used as one of his fa-
vorite circiiits the same one you em-
ploy. He had the same trouble you
mention until experiments with vari-
ous types.of wave traps solved the
problem. On another page (the Home
‘Workshop Department) one of these
wave traps is described and illustrat-
ed. In a subsequent early issue an-

other one which now is being tested
in The Chicago Evening Post's ex-
perimental laboratory will be de-
scribed with the findings of this test.

An Ultra-Audion Hookup,
11—CHICAGO: Publish an ultra-audion
d¢ircuit which employs only one tube. I
understand there are such circuits which
give extra volume on long-distant sta-
tions.

The circuit you ask for is shown
elsewhere on this page. It is one of
the best of this type receiver we
have tested. It has good: volume, and
just such a hookup used here in Chi-
cago has brought in regularly the

<
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Pacific coast stations. You will find
it more selective than most circuits
of this type, but do not expect too
much of this. You will not be able-
to select your stations with the same
efficiency as you can with three-cir-
euit sets, but it is simple to operate,
inexpensive to build and costs little
to maintain,

Flewelling Circuit,
10-—CHICAGO: Last winter there was

a considerable furore over the Flewelling
Super hookup at the beginning of the
weason. Interest seemed to lag, however,
due, I was told. to the fact that it was -
moisy and troublesome. I have heard
some very -favorable comments this fall
and am wondering if this cireuit is worth
trying.

Like on 2all new things people pass
final judgment too quick on a new
hookup or circuit. The Flewelling
eircuit was and still is noisy, as are
ail the super sets, but most of the.
trouble came from careless construc-
tion and failure to take into consid-

the 'last stage with a

diagram as used in the hpok-up.

g

eration the peculiarities of ‘the cir-
cuit. A year’s experience with the
TFlewelling has unfolddd many im-
provements in constructibn  and
operation and the circuit is recog-
nized today as one of the “regulars”
in the vast army of standard -cir-
cuits. Mr, Flewelling, thru his ex-
periments with the circuit, has sim-
plified the hookup and greatly im-
proved the circuit in many respects:
His latest circuit, still emploving the
characteristics of the old, is shown
on. this page, The gridleaks are still
critical. Unusual volume is to be
had with this circuit, and if the op-
erator is patient and will learn the
peculiarities of the set he will be
well repaid. We would not advise
a beginner to try the Flewelling any
more than we would any of the other
complicated circuits. Note in the

ventor has discarded last year’s bank
of three fixed condensers,and now
employs only one. There ‘are other
modifications; .none of which have
impaired the efficiency, but which
have simplified matters.

Push-Pull Transformers.

8—CHICAGO; I wish to use & three-
tube ‘‘push and pull’. amplifier. Kindly
give me a diagram for such a circuit.

I urderstand this method of amplifica-

tion is much better, especially for power

loud speaker. Where can the transform-
ers be obtained?

The diagram is shown on this page
elsewhere. The first audio trans-
former may be any good transformer
of 5-1 ratio or even 10-1 ratio. The

accompanying diagram that the in-|

Ling

Loading Up a Set.

3—MAYWOOD: I have a three-circuit
regenerative receiver wusing three honey-
combd coils. . Last winter I brought in
coast-to-coast stations in a loud speaker
(Baldwin unit), but am having very poor
success 8o for this fall. I get a few of
the distant stations, but not many. Even
some of the local stations do not come
in with the old-time volume. I thought
it was my *“B"” batteries, which were
about eight months old. New batteries
made some improvement but not much.
Have gone over the circuit and every-
thing seems to be correct,

The change in the wave lengths un-
doubtedly is your source of trouble.
You will have to “load up'’ your set.
This is done very easily with your
hookup as you are using honeycomb
coils for your inductance, If you are
using 35-50 and 75-turn coils try 50.
76-100 coils in their stead. You may
have'to take off a few turns,

Polarity Tests

7. CHICAGO: My house-lighting cur-
rent is direct cwrent. I have construct-
ed a bank of 100-watt lamps with which
to charge my storage battery. How am
I to tell the polarity of the lighting cir-
cuit wires, as my instructions were to
be sure to attach the negative wire to
the negative side of the battery and the
positive side to the positive side of the
battery ?

Take both ends of the lighting cir-
cuit wires and hold them in a glass of
water into which a spoonful of com-
mon table salt has been dropped. Gas
bubbles will form around the negative
wires. Keep the two wires apart in
the test.

\

Brass Panels.
2—WILMETTE: Have _conceived the
idea of using a brass panel. Do you see
any objections to this? I propose to
ground the panel to eliminate body ca-
pacity instead of wusing a composition
panel with: the usual metal shield,

Metal panels can be and are used.
However, ‘there is danger of ground-
our entire set, as each instru-
ment ‘must be completely ingnlatsgs
from the panel, which will entail edn-
siderable work and -care. Why not
use the popular composition panel and
use thin sheet brass or copper as a
shield? This material can be worked

more easily and can be cut away when |

the instfuments enter the panei~thus
providing Thsulation. The shield then

mout

Y L-

“push-and-pull’” transformers shown
are of special make and_can be ob-
tained from any of the dealers -ad-
vertising in this magazine. The. cir-
cuit shown is for C301-A tubes. Power

tubes may also be used if the proper

voltage is employed.

Noisy Amplification.

'18. CHICAGO: Please check over the
circuit I enclose. It works fine on the
detector alone or on the first stage of
amplification, but when I plug in the
second stage there is considerable dis-

tortion. What is the trouble?
Your circuit is all right. Troubls
may be in your transformer. Too high

a ratio causes distortion sometimes.
Faulty construction of transformers
also gives poor output. A ratio of 5-1
in first stage and 3-1 in the second,

| if you are using higher ratio, may

solve your trouble. You might also

Jinsert a ““C” or bias battery in the
‘tgrid lead of the last stage (3 to 9

transformer in
* resistance

volts), or shunt the

grid- leak.

Hears Manchester, .

6. CHICAGO: Recently wh siting
a broadcasting listener friend 1. Massa-
chusetts we heard some station sign off
using the call 2CY or 2ZY. We heard a
portion of the preceding program, but it
wag not very clear and faded considerably.
The call letters. however, were very
clear. We could not find the station in
any list we had available.

R. 1. Beall, an amateur of West-
mont second district, Quebec, Canada,

district, alsc bas the same call. We

1do not know if these stations broad-

cast programs or not, but it is not
likely they do. The British Broad-
cgsting  corporation of Manechester,
England, has the call letters 22Y, and
since the Atlantic coast fans pick up
that station occasionally it is likely
it was this station you heard.

¥,
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has the call numbersg 2CY. William
H. Diehl, an amateur of Bayside, |
N, Y., in the second United States

is grounded. It is wise to attach the
shield in strips behind each instru-
ment ag this will minimize eddy cur-
rent losses. If the set is/ properly
wired and the instruments " properly
located body capacity will not disturb
you. Shielding is not necessary in
this case. Ground the rotors of the
condensers where they are in a ground
circuit and the variometers and you
won’t have body capacity troubles.

Hard Tubes as Detectors.

8. CHICAGO: Will a  “hard”’ tube
give efficient service as' a detector? I
have a hook-up which specifies a UV-
201A. A friend of mine says best re-
sults are obtained with a *soft” tube.

If you had specified the circuit, we
could answer your question more in-
telligently. 'There are some hook-
ups where “hard” or amplifying
tubes work best. The Flewelling su-
per is one of these. However, in the
standard regenerative sets “soft” or
detector tubes give far the best serv-
ice.

Tubes for Amplifying.
3-CHICAGO: What tubes should I use
in my audio amplifier with s magna-
vox?

Any amplifying tube will answer,
The C-301-A and UV-201-A are popu-
lar.
as the 216-A. These, of course, give
more volume, but unless the ampli-
fying circyit is properly designed dis-
tortion is apt to spoil reception,

As to Dry Cell Tubes.
15—CHICAGO: Will the WD-11 or -
WD-12 dry cell tubes work efficiently in
an ultra-audion circuit?
Any of the dry cell tubes will work
satisfactorily.

Loud Speaker Distortion.

4. CHICAGO: Am planning to add a
loud speaker to my amplification s 1.
but practically all the speakers I have
listened to give out considerable dis-
tortion and sound hoarse and “scratchy.’
Why is this? I have a neighbor who
uses a Baldwin unit with a 50-cent fibre
megaphone horn such as college boys
use at football games. 1t is free of dis-
tortion, clear as a bell and gives suffi-
cient volume in local stations to
heard across the street. It seems to
me that ‘the expensive power speakers
should give better service.

The fault quite often lies in the am.
plification circuit. Too high ratio in
the transformers, improperly wired
transformers, poor ‘“B” batteries, poor
wiring connections and too much “B”
battery voltage on the tubes frequent-
ly cause distortion. Power speakers
should employ the- '‘push and pull’”
circuit in the amplifiers. This writer
uses a low-pgwer speaker such as the
Baldwin unit especially for home re-
ception when using the ordinary am-
plification circuit. Even in this cir-
cuit the ratio of the transformers
should be small, A ratio of 5-1 in the
first stage and 3-1 in ‘the second gives
the most satisfactory results,

| account its special requirements. Does

Some prefer power tubes such|

l

for the

(Continued

results, I will commit myseélf in ad.
vising three tubes,

As to Single Circuits.

The circuits which you can use
will have certain problems. For ex-
ample: A sgingle circuit receiver will
oscillate and the energy feed-back in-
to your aérial cause a disturbance to
neighboring receivers.

Such circuits are unquestionably
sensitive and efficient, but most radio
fans operate sets within close proxim-
ity fo other aerials and here they
should display courtesy in carefully
preventing oscillation which will cause
discomfort or preclude others from
listening in at all. ;

If in an isolated spot where your
aerial is a thousand yards or more
from other aerials, a single circuit
regenerative often is very good and
permits of very simple construction
and tuning.

When you go .into radio-frequency
you must know quite a ‘little about
what are the most efficient parts to
use and how to wire them io avoid
stray capacity in your circuit. You
can get a good deal of help on these
points from the published articles on
one kind or another radio-frequency
receiver, but ordinarily you_must ex-
pect to use four tubes unléss you
make it regenerative on the detector
stage, or reflex the audio thru one or
two tubes.

Thus, in adopting a circuit take into

it require more skill in building than
you have yet acquired? Does it re-
quire expensive units which, if im-
properly selected, would mean a loss
of 80 much money? Will it get the
results you want?

Get All Data in Advance.

My suggestion, therefore, is to col-
lect ‘all the literature you can on the
-cizzuit you intend to use. This data
will. be found carefplly _checksd up
in. various pubiications Or the radio
editor of The Post Radio Magazine
will be glad to print special circuits[
which you cannot find convenient'
__On this paint, it may be suggested
that you start a little scrap boek. If
.you.'read radio literature regularly,
cut out the articles on the difféerent
circuits which give the constants, etc.
After you have collected a dozen or
So _variations of one circuit you can
select the particular variety your pre-
fer. L "

This, you may complain, is too' te-
dious and what you want is a circuit
and to rush out and get parts and
make the set and this is right where
most set bullders go wrong. They are
too impatient and careless to engineer
properly and when their sets are put
together they generally reflect these
conditions.

JIn short,-if you intend to excel, it
must be accomplished by devoting a
good deal of time to every stcp.

Ask any stenographer how long it
takes to learn shorthand. She will
say at least six months. And, while
radio is not entirely a memory and
co-ordination problem as shorthand,
it does fequire thinking and g¢oncen-
tration.

Not Necessary to Be Technical,

Hosvever, 1 would not say that you
'must study radio theory for ten years
in order to build a set any more than
you would have to know how to build
a condenser in order to use it in a
circuit properly. In fact, you can
build an excellent set without know-
ing the technical theory behind it.
What you do need is information of
a reliable character, 4nd to do your
construction work neatly and with
craftsmanship,

Hence, visualize what the panel of
the set you plan will be like when
you look at the circuit. Study how
you would place the different wunits
to afford protection, economy and
convenience. This is best ‘done by
comparison, and I give another sug-
gestion that you take what time you
can to look at standard manufacturers’
receiving sets.

Also join a radio club and become
acquainted with-other fans. Look at
their sets, and, if you can, make com-
parisons of their operating characteris-
tics.

By this process you can sce how
to adopt this idea or that; how to

Everyday Engineering

Home Builder

from Page 6.)

avoid faults of others; how to improve
on your original plans.

Value of Following Pioneers,

Copying a set from a fixed set of
plans or a model often is a very asate
isfactory way of building a set. If
saves you much labor and expemse.
At the same time I would encourage
you to revise such plans where you
have adequate training or are guick
enough in picking up the refinements
of radio constructiomn.

The big interest in radio for someg
people comes in building one set after
another. As soon as one is finished
they pull it apart and reorganize it on
a new circuit, and while this, unquesg-
tionablys is good amusement, it im
not the objective of radio any mare
than running up golf scores is a
function of broadcasting.

Let me close this first installme
of my series of articles on the ba
of your radio engineering by suggest.
ing that you make every set with some
practical view in mind, that you or
the family will use it, that it may be
given to a friend or to some invalid
who cannot afford to purchase one;
or be used as a Christmas present.

The idea of putting a lot of labor
into a set and then ‘pulling it apart is
as silly ag knitting different styles of
neckties and then unraveling the yarn
and using it in another pattern.

If you are trying to improve an old
set, an overhauling is in order, but a
good many radio fans go thru the
‘‘puzzle picture” stages and it is %
good sport at that, only why not give
some one the benefit of this labor, or
sell the aparatus at cost?

RADIO IS AID :
TO GRAND OPERA,
OFFICIAL SAYS

The Chicago Civie Opera company

PO siegs frequently to an audience

of more than 500,000 men, women and
children scattered all over the North
American continent. The great mu-
sical triumph of the age is -the re-
sult of the co-operation of the man-
agement of the opera company and
the famous KYW station on the tog
of the Commonwealth Edison bulid-
ing.

These facts developed today wh
a check was made of the correspon
ence from almost every village an
hamlet in the United States which
is pouring into the offices of the
Westinghouse company. This shows
that the work of supplying the hest
in musical entgrtainment has resulted
in great commercial value to schools
of music, manufacturers of musical
ins&ruments and the trad® in gens
eral,

Admit Radio Helps Receipts.

Reticent at first to admit the value
of the broadcasting of opera the man-
agement now declares that the box-
office receipts reflect in a pronounced
way the value of these .entertain-
ments.

“The fact that the management eon-
tinues to permit the broadcasting of
the concerts shows that it appreciates
the value of the publicity and the
value of the forces of the air in creat-
ing potential patrons of the opera,’™
one -of the officials suggested to The
Post.

Whether radio makes the stars or
the stars make radio is a much mooted
question in musical and radio circles.
While the battle rages and, in some
instances has reached the courts, the
radio broadcasting station, maintain-.
ing a dignified position, calmly goes
ahead supplying the very best talent
and the phans®seldom hear the rurnhle
of the controversy.

Phans Prefer Opera to “Jazz.”

The broadcasting of the opera pra-
grams has been a tremendous success,
according to Assistant Director H..A.
Fall and Chief Announcer A. W. “Sen™
Kaney of the KYW station. Thou-
sands of letters have poured in as &
response to the inquiry designed te
ascertain whether the public preferred
“Jazz” or the opera. Just Row the
opera is in the lead. ;
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AMATEURS GIVE RADIO SOME OF ITS
MOST IMPORTANT IMPROVEMENTS

LONG with radio’s popularity,
comes the question of popular in-
terest in its technical development.

That, proof shows, is about as high
as the new science itself. Just as
every radio fan has won over others
toward a greater interest in broad-
casting reception,. he himself has be-
come a convert to the actual develop-
ment of the science.

Thousands of fans, old and young,
daily are scarining radio publications,
if they're not seeking information
from radio sales clerks, for ways to
improve their receiving sets. ¥ook-
ups are as popular as ever, and parts
are being improved regularly.

By far the greatest interest in this

nch of radio lies in the hook-up.

t first it was the simple Copp cir-
cuit. Then came the regenerative
ecircuit, which brought out the name
of Edward A. Armstrong as one of
the greatest radio engineers of the
country.

New Circuits Follow Each Other.

But "hardly had his fame reached
the peak when other more complicat-
«d hook-ups were produced. There
canie Hazeltine's neutrodyne, consid-
ered among the most efficient hook-
ups extant. Then the reflex and other
arrangements of parts by which it
was believed a listener could improve
his receiving sets.

Among some of the other circuits
which have stirred the heart of the
amateur in the past twelve months
are the Flewelling Super. the Harkness
Ultra, the Cockaday Four-Circuit, the
Autoplex and the Miloplex.

Yet this is only the beginning of
the technical development of radio.
Engineers. are still striving to ‘elim-

inate interference, and for this they |

experiment with hoolk-ups and new
parts with the hope of gaining their
goal this way.

All their movements are followed
zealously by the true radio fan. He
is not so much interested in radio
proper, as he i8 in the improvement
of his own set. And any suggestion
for improevement is ‘eagerly snatched
up and tested.

Amateur Takes the Lead.

In this, the radio ameteur is the
teader. He is the one who is always
tearing down and building up his
set. And it is he who comes- forth
now and then with a new hook-up
which he believes may revolutionize
radio.

The Grimeg reflex circuif, one of
the famous hook-ups of today for
which the inventor is said to have
received a half million dollars, is the
product of an amateur’s brain. His
experience is typical among young
emateurs, any one of whom may
eome out one of these days with evén
a more effective hook-up.

This universal search
Book-ups promises to maintain its
popularity among the fans, at any
rate until the ideal set is found. This
f3eal achievement, as engineers see
#t today, would be one that would
work well under all conditions of
weather and other disturbances, which
would be sp simple in its operation
that any outsider could work it,and
which would bring in distant as well
as near-by stations.at will.

for better

Dealer Gossip

The United Cigar Stores are enter-
ing the radio retail field. Five stores
in New York are being opened. Chi-
cago and other citles are to’ follow
shortly. &

R
The Haverford company, 222 West
Madison street, is centering its efforts
on ready-made sets and a deferred pay-
nient plan.

T
The Chicago Salvage.  stores, 509
South State street, employ thirty
which, probably, is the
largest sales force maintained by a

 Fetail radio shop in the world.
4 G2

The Newark Electric company, 1226
‘West Madison street, has moved into
new quarters, two doors east of the
old stand. It is one of the niftiest re-
tail establishments in the middle west.

ne of the inost completely equippéd

epair and construction shops has
yeen installed, and a special demon-
tration room is one of the features
©f the new home. 3

® QPR
The Radio shop, 7545 North Clark
reet, reports far greater interest in
dio this season by residents in its
2ighborhood than last season, this
conclusion being arrived at by a com-
parison of sales this year with last

gear at the same time.

Yew®
The Western Army stores, 227 West
Madison and 410 South Wabash ave-
mnue, are carrying double the stock
carried last season and report nearly
a 50 per cent increase in turn-over.
Tkis would indicate a greater interest

in radio by the layman.

R e
Siegel Electric company, 154 West
Washington street, is featuring
knocked down sets on the popular
gircuits, such as neutro-dyne, reflex
Cockaday, miroplex and autoplex.

e Q
The Radio Doctors, 504 South State
street, offer to examine and ftest sets
free. This store is using nine construe-
tion experts in its @repair department,
@

% ®

Rlectric Service Products company,
214 West Madison street and 10 South
Wells street, continues to find its
Casey Radio Demon Knockdown set
a big trade puller. This concern had
a good run on this hook-up last year,
but this season promises even a bet-
ter outlook.

PR
Atwood Electric company, 3122 West
Madison street and 5746 West Divi-
sion street, is featuring a Paragon re-
ceiveriat both stores.

S

1

up that now carries his name. It is

Tuner.

recent circuit in an early Issue.

here at work on a new hook-up of his invention.
Post Radio Magazine will give construction details of Mr. Cockaday’s most

Lanrence M. Cockaday is one of the amateurs who came upon a hook-

called the Cockaday, or Four-Circuit

He has brought out other contributions to the science, and is shown

The Chicago Evening

TF!ERE is no mmore important unit
in a radio receiver than the varia-

| ble condenser, yet it is the one with
t which the public has been most con-
| sistently *“gyped” by the unscrupu-
' ~ig *fly by night” manufacturer.
Unless :pe conden,, ~ s designed
and comstructed very carefuuyy thé
variable condenser will wreck even
| the most efficient circuits. -
! Thé majority of the cheap variable
condensers available on the ‘market

suffer from a number of ill§, any
one of which is fatal
Their plates are too thin, and

easily bent out ot alignment with
the result that they short circuit at
certain settings, or” else they are so
badly spaced that there is not an
even and steady variation of capacity
~hen they are adjusted.

Insulation Causes Losses”

Another bad feature is the losses
sustained thru bad insulation of the
rotor from the stator plates.

In: condensers which use metal end
plates it is extremely important that
the bushing in which the rotor shaft
revolves be constructed of the highest
grade of hard rubber possible. The
best. arrangement, of course, is hard
rubber and plates.

There are two forms of contacting
with the rotor plates, one by means
of a spring rubbing contact and the
other with a flexible joint. Of the
two, the' latter is by far the most
positive #nd the most efficient. A
bad rubbing -contact is the cause of
more losses in a condenser than any-
thing else.

In many of the condensers -of the
latter type, the only contact arrange-
ment allowed for the rotor plates is
a metal extension which fits around
the shaft of the. rotor plates under-
neath the locking nut. Where the
mechanical design is not absolutely
accurate it is quite possible that a
digtinet ‘“‘open’ " will be experienced
at different points in the setting of
the condensdr.

Stops Aid Efficiency.

The best possible condenser design
is one whereby there are positive
stops provided in such manner that
when thz rotor plates are completely
meshed inside the stationary plates
they cannot be turned any further
in the same direction, and correspond-
ingly there ls a stop which prevents
any further movement when the
plates are entirely outside the stator
plates.

With such a coridenser it is possi-
ble to sclder a flexible copper gauze
wire connection to the shaft. The
other end of this flexible connector
is joined to the binding post provided
to enable the user to wire the econ-
denser into his set. This type has
a. minimum of losses. 3

The wmajority of trouble cases in
receivers can be traced to bad varia-
ble condensers. This is particularly
true of sets which are very broad in
tuning.

It is nct possible to get good selec-
tivity with condensers which are in-
efficiently desjigned.

Mounting Vital Point.

Another difficulty that invariably.
will result from badly constructed
condensers is variable signal strength
in the receivers. This is, of course,
due to the bad contacting arrange-
ments with the rotor plates. In fact,
a lot of extraneous noise in the set
can be traced to this very same
source.

Just as it is important to use the
best of wvariable condenser, so it is
necessary to use every care in mount-
ing it on the panel and wiring it
into the set. The holes should not
be drilled into the panel until it is
absolutely sure that they are accu-
rately placed. It is always best to
use the manufacturer’s template for
this purpose. The slightest error in
alignment of the holding screws will
place a tension on the condenser and
pull the rotor plates out of the true
position. In time this will seriously
affect its efficiency and lead to trou-
blesonmie ‘shorts’’ at different degrees

‘Why Variable Condenser
Is an Important Factor

Handle Small Energy.

Variable condensers are seldom
used outside of the tuning circuits.
¥n other words, their place ig invari-
ably in the =zerial and .grid circuits
of a receiver. It‘is at this point that
we are dealing with the smallest
amounts of energy in the rece®,er,
comsequently it g necessary .
every possible loss should™ % - esiuu-
nated.

Under the circumstances, therefore,
it is necessary that the wiring should
also be efficient.- To effect this the
connecting wires should ‘be kept as
short as possible and should not run
parallel to each other. Therefore, it
will always be well to take this point
into consideration before deciding
upon the lay-cut of the set, and the
condenser should be inserted at the
point where the shortest possible
connections can be made,

2
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\COPIES M’MILLAN
'ON PACIFIC COAST
. FOR TWO HOURS

) By Maj. Lawrence Mott.
(Sig-ORC'SA-Radio 6XAD-6ZW.)
IIT IS with a pardonable degree—I

l

hope—of pride that I chronicle the
| fact that between the hours of 1:15
a. m. and 3 2. m. on Oct: 25 my station
was in communication with WNP,
| which are the call letters of Dr. Mac-
Millan’s expeditionary ship the Baw-
doin.

Waiting for Australia.

Charles Shumaker, formerly a ra-
Gio officer in the navy, and now in
the employ of the Santa Catalina
Island company, and I were very
much ‘“on the job” that particular
e¢vening, as I had an arranged-for
test with Australian and New Zea-
land stations. I was to transmit to
them for an hour and then listen for
their signals.

My station has been reported for
many montts by these far-flung oper-
ators, and it is my ambition to be
the first to do two-way work with

them.

Shumaker was on watch. Every-
thing was silent in the operating-
room

“WNP, by the lord!’ Shumaker
whispered, turning an ear phone over
for me to listen. And there was Dir.
MacMillan’s ship! The signalg were
very clear, at times very loud, and
then fading comgletely out.

¥or nearly two hours we took the
messages and press reports from Don
Mix, his operator, and one of the best
:n the American Radio Relay league.

Reports His Position.

The following .message gives
gist of practically all of them:

Press, from WNP.—Winter here
with weather below zero and very
heavy snow, the sun was up for a
tew minutes today, .and for the Jast
time, all well. We are eleven de-
grees from the North Pole.

Sigmed, MacMillan.

I fully expect to supply thgljneWS-
papers with polar expeditionary
hews all winter, as Mix has a stand-
ard schedule of working on certain
wave lengths, at certain hours, every
FRlght thsovt the voyage.
for WNP wii~.oon be rauted thru
AXAD-6ZW! The Bowdoil wecs vy
100-watts power,
tion all the more noteworthy.

It iight be- added that 6AD-6Z2W
is the first TUnited States-Pacific
coast station to hear WNP, and tre
second among all stations in' the
United States, the first having 'been
1ANA, at Chatham, on Cape Cod
Mass,, which worked the Bowdoin for
some time £fter she left American
waters. northward bound.

the
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CODE TRAVE

OUTE of radio gignal which augo-
R matically speeded back and forth
between Warsaw and New York at the
rate of 1-20th of a second per round
trip of 8,400 miles in recent epoch-
making tests by the Radio Corporation
of America.

In this brief period a signal started
in New York passes over a telegraph

LS 8,400 MILES

OVER AUTOMATIC LOOP

(i

"ferred to a land wire system to the
central postoffice in° Warsaw, thence
conducted to the transmitting unit,
ten miles outside of Warsaw before
transmission as a radio wave to the

shores of America.
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line in Boston, travels seventy miles
to the radio station proper at Rocky
Point, Long Island, and is hurled with
the speed of light across the 4,200
miles of water and land before reach-
ing Warsaw.

It is then intercepted-at the Warsaw
receivigg station, amplified and trans-

New Station Comes In

WBAK (He&rrisburg, Pa.) is being
heard regularly in Chicago by many
broadcast listeners. It is operated by
the Pennsylvania state police. It is
on 400 meters. €. M. Wilhelm is the
director. It broadcasts daily, except
Sunday, on the following schedule,
which is Central time: At 9:30 a. m.,
school program and police reports;
4:45 p. m., educational and markets;
11 p. m., police tests,

Broadcasts Popular Plays

WJIZ (New York City) is glving
broadcast listeners treats this season
by putting the popular musical shows,
comedies and evenn dramas on the air
as a part of that station’s regular
weekly programs. 'The shows are
broadcast direct from the theaters.
Chicdgo radiophans enjoy the pro
grams just as much as those In
Gotham. WIZ is on 455 meters.

New Transatlantic Tests

British and French organizatiors
are négotiating with American ama-
teurs for another seriges of transat.

of * setting. : {

lantic. ;eg'ts this, wvinter.K .

the heart of New York city.
record: reproduced
box is exact copy of original tape.

Messages |

making the recep-

Telegraph wires then conduct the
after amplification at the
Riverhead, Lgng Island, receiving sta-
tion, into the central radio office in

Tape
in lower narrow
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'ALLOTS SIGNAL
CODE LETTERS
IN WORLD WORK

HARTIFORD, Conn,, Nov. 15.—Look-
ing forward to the time when radio
amateurs of all nations will tommuni-
cate wtih one another as easily as do
amateurs in the several states of our
own country, the American Radio Re-
lay league announced today thru
Charles A. Service, assistant secretary,
that it has prepared an international
amateur call letter plan, that is to be
Ia;mched for trial at midnight, Dec.
15/

The new system provides for the in-
sertion of identifying letters between
the call of the station addressed and
the station sending, definitely locat-
ing the stations according to their
countries. The plan has been so sim-
plified that, in most instances, the
-initials of -the—arious-countries are
used for this intermediate sign. For
example, if French 8AB was calling
Canadian 3BH he would send “3BP
3BP 3BP cf 8AB 8AB 8AB k” and the
answer would come back with the
intermediate letters reversed, '‘SAR
ISAB 8AB fc 3BP 3BP 3BP k.”

Not New on This Side.

An arrangement of this kind has
been long in vogue among amateurs
on eithér side of the Canadina bor-
der, Mr. Service explained, but then
it was not thought that international
1 communication would become common
in so short a time. Since the plan
involves ‘all countries that have radio
amateurs, it was not accepted by otfi-
cers of the league until eleven differ-
ent nations, representing hundreds of
foreign amateurs, had been consulted
and many opinions canvassed. It was
agreed that a feasible working plan
should not increase the length of the
calling now used between amateurs of
various countries; should make identi.
fication, both of ecall ard nationality,
reasonably sure; should not employ ar-
bitrary signals; must be capable of
use by amateurs of all nations; must
identify amateurs of the same coun-
try working each other, when heard
by amateurs of another country;
should take care of present and fu-
ture requirements for several years,
or until such time as the next Inter-
national radio telegraphic convention
meets and assigns a better scheme on
the basis of the present commercial
assignment of calls. ’

Signals Allotted to Countries.

‘Whenever possible the initials of the

ik

wvarinne _~onntrics he z
LAV UD | LU UTA L AL Ast TG | DLCie | DTIGLLCA

as the intermediate signals, but when
conflicts have occurred, ‘arbitrary in-
| itials have been selected, phonetically
suggestive of the country, which
makes it that much easier. They are:

A—Australia. B-—British Isles. C—=
Canada. I—Italy, M-—Mexico. N-—
Netherlands. O—South Africa (letter
selected arbitrarily). P—Portugal. Q—
Cuba (phonetic initial). R——Argentine
(phonetic initial). S—Spain. U—United
States. Z—New Zealand.

This arrangement leaves twelve lets
ters wlrich may be assigned when amae
teurs become active in other countries.
League officials advise amateurs when
calling another amateur in their own
country to insert between the two
station calls the initial of that coun-
try, so that listeners in other nations
may identify the operator sending.

Uses Swinging Door

as Inside Loop Aerial

A simple method of arranging an
aerial on a door should prove useful
to flat dwellers and others whose
space is limited.

‘At the top and bottom of the inside
of the door a piece of wood is attached
having twenty-three saw cuts in it,
spaced one inch apart. No 20 single
cotton-covered wire is then wound
from top to bottom.

The wood strips are each half an
inch thick, two inches wide, and twen-
ty-seven inches long. It is necessary
to start the winding on the outside
edge of the bottom strip, -so that the
last winding will bring the free end
at the inside of the upper strip. Plen-
ty of slack should be left at this free
end, to connect with the aerial termi-
nal of the set.

In actual operation it was found
that there was considerable directional
effect when used in connection with
distant stations, and to overcome thig
effect, a spring was attached to keep
the door closed. A stout cord at-
tached to the door enabled the operat-
or to pull open the door as far as re-
quired to bring in the desired station.
This arrangement has been found suc-
cessful, and has brought in distant
stations.

circuit.

when built with Kel
See a complete and
Kellogg condensers,

There’s a reason,

USE—Is

Radio Fans— Notice
Radio equipment used in building a set has

a lot to do with the success or failure of the

Every circuit gives its maximum efficiency

logg radic apparatus.
interesting exhibit of
couplers, variometers,

transformers, etc., at the Chicago Radio
Show, Booth 48 and 57.

Get acquainted with Kellogg quality and
end your radio troubles.
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OFFER COOLIDGE
RADIO AUDIENCE

FOR MESSAGES |

|

President Coolidge, without leaving |
the White House, can come in closer
personal touch with more people than |
any other President has been able to
do by traveling over the country. This
is made possible by the plan which !
has just been suggested to Mr. Cool-
idge by E. . McDonald Jr. of Chi-
cago, president of the National Asso-
ciation of Broadcasters.

Mr. McDonald offers the Prestdent
an audience of 15,000,000 persons any
evening that he cares to talk to them.
In his letter sent to President Coolidge
he recalls the statement of George B.
Christian Jr., secretary to President
Harding, in which he said that travel-
ing and hand-shaking largely were to
blame for the breakdown and death

THE HOME WORKSHOP

Simple, Home-Made l
Variable Condenser|

There may come a time when a|
variable condenser is needed and onel
is not accessible. A fairly efficent one
may be made for a few cents out of
scrap material in a few minutes. |

Procure pieces of one-cighth inch |
fiber board. Cut two @isks, each five |
inches in diameter. One disk or plate

lustration. The other has one hole.
The center holes are for the shaft.
The two holes in one disk are for the
panel mounting, screws or bolts.
Pieces of tinfoil are cut in
disks as shown in illustration.

half
These |

of President Harding,

All the Nation as Audience.

“Broadcasting has progressed to
ch an extent,” Mr. McDonald has
written to the President, ‘“‘that by co-
operation 'of a half dozen or more
stations an address delivered in the
‘White House can be heard all over
the country at one and the same time.
“Listeners in the largest of audi-
toriums number less than 30,000, but
an ordinary radio audience for any
one of the big broadcasting stations
‘on an ordinary occasion is 300,000,
But in the event of the President of
the United States making an address
over radio, there would be an audi-
ence of at least 15,000,000 people,
““As a mark of respect, and by way
of co-operation, any station not ac-
tively engaged in broadcasting your
gpeech as it was being spoken would

L
VARTABLE CONDENSER

has three holes bored as shown in il- |

Prize Awards
ForUseful Suggestions

HE POST offers $1 for

every accepted _and
published suggestion made
by readers which will en-
able the home builder to
improve his work.

A special prize of $3 each
week is made for the best of
these suggestions.

Send’ your entries to Work-
shop Editor, care Radio Dept.
Chicago Evening Post. Inclose
pencil sketch if necessary to
convey idea.

are glued to the fiber disks with col. |
lodian. Do not use shellack or glue.i

Fasten the piece with the three
holes on the panel. Run a threaded
brass bolt thru the panel and disk
in the center hole. Attach a knob'

f
|

remain off the air so that you could

and dial or a pointer on the front endl

: of the holt outside of the panel. Run
be heard the country over without |, .t on the 'boelt up top the first
interference. plate. Then put on the other fiber

‘“The President, to most people, is|
rather remote, Hearing the Presi-
dent over radio would put an entirely |
different interpretation on him as an
individual and would lend vibrant
meaning to his words. Radio will
draw -you close to-~the Ainerican fire-
gide, for vou will be speaking to vour
people as they sit in their homnes and
vour voice will resound in their dwell-
ing place. Your voice and your per-
sonality will. become familiar to them,
and, in consequence, the American
people will be able to understand you
better and you will mean even more
to them. |

L4 2 7 ZXPPN
wiiti s LuaLu Lu BV

““The National Association of Broad.
casters is functioning as an organ-
ized unit, and, thru me, proffer’ their
services, jointly and individually, to
you. There is so much in favor of
your making radio a definite part of
your presidential program that all of
us broadcasters take much pleasure
in anticipation of the service that we
can be to you. We shall be delighted
to go further into this matter with
you to the end of making arrange-
ments for the broadcasting of any
and all of your messages.”

Mr. McDonald asserts that with
15,000,000 persons hearing the Presi-
dent’s voice and as many more seeing
him in motion pictures, there is no
use of Mr. Coolidge, or any future
President, wasting strength and en-
ergy in traveling about the country
appearing before and talking to com-
paratively small groups in various
places.

Locates Static Source
as Being in Mexico

Mexico is noted for static condi-
tions. Shipowners claim it is one of
the worst regions in the world for
this form of radio trouble.

One ship operator reports that
while in the vicinity of the Mexican
coast his ship was out of communi-
cation with shore for four days owing
to static. And yet the ship’s set was
capable of night transmigsion under
normal conditions of 2,000 miles.

Clears Up Distortion

Where high plate voltage in the
smplifier circuit is employed it is
necessary to use a “C" or bias bat-
tery to prevent distortion. The tubes
will stand up to 45 volts, but beyond
that the bias battery should be in-
serted. Up to 67% volts “B” use
three volts ‘‘C'; up to 80 volts “B”
use 4'% volts “C’; up to 90 to 120
volts “R’ use 6 to 9 volts ““C.”" The
*“C"” bhattery may be the usual dry
celis or flashlight cells. The nega-
tive of the “C” usually is connected
with the I negative post of the sec-
ondary side of the transformers.
The positive of the ''C’ goes to the
rheostat.

Wernes&Patch

Wholesale Distributors

5 We handle only well known
nationally advertised
lines, On top of that we
give the kind of service
you expect.

And our discounts are right.
Drop _us a post card for
our 36-page catalog, just
off the press.

Address Dept. 14

Wholesale Radio
Distributors

i)

¥
Lot ln,

annavtod EE0o 1!—

disk ahd then another nut. Take a
lead from each plate. The lead from |
the rotary plate may be attached to |
the bolt. a |

This construction makes a good
variable condenser of low capacity,
which also may be used as a vernler
to a larger condenser by shunting it
across the same, By adding addition-
al rotary plates a larger condenser
may be bullt.

How to Prevent Eddy

—Bad Gurrenrs are set up in the
metal shields and platés of a varia-
ble condenser, and to keep the losses
low a coal mounted near a shield or
condenser should "have its axis paral-
lel to the metal plates.

The eddy cwrrents set up in a metal
plate react on the coil, and so change
the tuning of the circuit.

In one of the single-circuit tuners !
developed a vernier for tuning is|
made by mounting a thin copper
plate at the center of the tuning coil.
When this plate is parallel to the
axis of the coil, it has practically
no effect. When perpendicular to the
axig, it decreases the wave-length
considerably. By connecting the
metal shaft to the ground, body ca-
pacity is eliminated.
| Such a plate causes some loss of
energy, but the loss i3 not great. The
| plate is simply a thin disk of metal

Losses in Condensers™

Saves “B” Battery
A panel-mounted switch attached to
the “B"” battery circuit is much more
convenient and efficlent than the usu-
al wire and clip. The switch, however,

bk T

Of %
POSITIVE o
LEAD
3 ‘B BATTERY
SWITCH

must be of gpecial construction. If an
ordinary switch is used the arm or
lever strikes two points in passing
°ne-f5another. This causes a
short ecircuit which will break down
the low amperage of the battery cells.
To -overcome this, place an extra
switch point between the regular ones.
These will have.no ‘onnection with
the battery or switch. Only half of
the points are in the circuit. The
switch arm jumps from a dead point
to a live one.

IList of Calls Heard

(Amateurs are invited to send in list of
calls heard. Address Amateur JKditor,

Radio department. The Chicago Evening
Post.)

Spark Plug Makes

Lightning Arrester

A highly efficient lightning arrester
may be made from an automobile
spark plug which has a porcelain in-
sulator. Th2 spark gap already is

li [ PoRCEAN -‘l?- i

TO AERIAL CLAMP

TO GROUND
LIGHTNING BRRESTER

French Journal’s Station
Aids Amateur Research

The French wireless journal, T. 8.
F. Moderne, is establishing a wire-
less station for the encouragement of
amateur research. The station is lo-
cated on the outskirts of Paris. It is
equipped with two transmitters—one
of 100 watts and thz other of 1,000
watts. The call sign is 8AE.

The station is designed as head-
quarters for amateurs ‘and will serve
many useful purposes for experi-
menters. ~ Technical talks and news
of special interest to amateurs will
be sent out from time to time and
occasionally code messages will be
sent out at slow speed to encourage
beginners.

Technical questions will be an-
swered by broadcast, Concerted re-
search on short-wave transmission
and reception is on the program of
activities. The wave length of the
station will be 200 meters.

fixed to take care of the electrical dis-
charge should lightning strike the
aerfal. One wire from the aeridl is
fastened to the center electrode of
the plug and a wire from the ground]
fastened to the body of the plug.
After the plug is wired it should be
inclosed in a glass tube to remove
all danger from fire.

Blames F adil:ér Stgnals

to Barometric Pressure

“Fading’’ effects in radio reception
are due to variations in barometric
pressure, according to Donald Clare
Wallace (3ZT) of Minneapolis, Minn,

Radio waves, says Mr, Wallace,
have a tendency, in his belief, to fol-
low isobars or lines (on a map) of
equal pressare. They travel better,
he says, in low-pressure areas than
in high-pressure areas. In low-
pressure areas reception is very good.
In the high pressure areas very poor.

Mr. Wallace has collected consid-
erable data to support his theory.
As an example, he cites an experi-
ence. Recently, owing to the passage
of a tornado thru Louisiana, a low-
pressure-area was- provided in that
state. At the same time in the
northern cection of the country
there was no disturbance and a high-
pressure area existed.

The result was that in Minneapnlia
on the night in question listeners-in
V678 Uliable to hear Any transmission
from any stations. located more than
100 miles distant.

A peculiar fact noticed hy opera-
tors i3 that frequently there is an
absence of static from sunrise to
noon, after which it increases stead-
ily until midnight, rendering any-
thing short of high-power short-range-
communicazion impossible.

Some experts hold that all the long-
distance static in the United States
originates in Mexico.

This same observer gives other
examples which tend to support his
theory, and concludes with the state-
ment that ninety per cent of ‘fading”
on short-wave length communication
is due to radlo waves following lines

of such a size that

st it turns easi!
| within the tube on which the coft

is wound.

| Copper is the best material for the
plate; but a telephone diaphragm has
been mounted upon an axis and used
in this way with good effect.

Eliminates Sectionalism

An instance of radio’s influence in
obliterating sectional lines and cre-
|ating a national community spirit
i thruout America is cited in a visit
paid to Station WSB (Atlanta, Ga.)
‘not long ago by a Pennsylvania fan.
| Harvey S. Rahiser, a Plttsburg, Pa..
architect, made the trip solely to
further a friendship fostered via the
ether for more than a year. The
Quaker state fan was met by a dele-
gation at the train, was officially
welcomed by the mayor of Atlanta,
listened at first hand to a concert
{in his honor, was dined profusely on
fried chicken and left Georgia three
days later singing the praises of the
home of “The Voice of the South.”

. Adjust Detector Tube

Detector tubes are sensitive and
their proper adjustment s necessary
for long-distance reception. In-
creased volume and clarity of signals
are best obtained by manipulation of
the rheostat, which should be of the
vernier type. The slightest move-
ment of the rheostat, if it is a good
one, will bring in or shut out a weak

signal. On a three-circuit regenera-
tive set, using C-300 detector tube
iand a Bradleystat rheostat, the

Iwriter has brought in five stations
|with only a slight adjustment of the
reslstance.

‘ Talks to Millions
!

David Lloyd George, England’s war
premier, returned to his native land
after his American tour ® with the
knowledge that In his brief sojourn
in the states he talked to audiences
that reached into the millions. Radis
made this possible. Most of his im-
portant speeches were broadcast. The
illustrious visitor sald he was accus-
tomed to talking to large audiences,
| but a million listeners at one time was
lappalling.

| DX Crystal Hook-Up

. With the crystal hook-up shown the
| writer has received clear signals 226
miles distant. The aerial was 83 feet
in length and consisied of a single
wire mode of seven strands of small
copper wire and two of No. 22 gauge.

(350 . STATE o7

e
—

The lead-in was 25 feet and the
ground lead-in 35 feet.—IJ. J. TO-
|GARTY.

|

Keep it intact. You will

refer to it again and again every evening of
the week for information on programs and
broadcasting stations which you will find

here given in comprehen
complete and accurate.

guide that will enable you
most entertainment and
tion out of radio.
at all times.
advertisements. Make a
Save your magazine.

It is made strong, [
week you can bind your copy of the magazine and eventually you
will have as valuable a book of information on radio as you could

buy at any price.
ready for delivery

This magazine is intended to be a
reference book for the radio fan, a

Keep it handy
Do not cut the /

of equal barometric pressure,

have occasion to
sive manner,
to get the
satisfac- /

list.

substantial, but neat.

Home Radio Aids

When the secondary condenser on
your set does not tune either the
rotor of the variocoupler is ‘‘open,”
or there is an imperfect connection
between the coupler and condenser
or bLetween the gri¢ and grid-return
filament leads.

Keep the kinks out of your head-
piece wires. The slender wires are
broken easily. Since they are cov-
ered with Insulation and a silk cov-
erlng you are not lkely to discover
the cause of trouble.

Vacuum tubes should not be
burnad any - brighter than is neces-
sary to Pproduce a maximum clear
signal. When tuning it is best to
turn tube of detecior on bright at
the start and then rsduce until recep-
tion is clear.

If you have a two-stage amplifier
and local or closeby stations comnie
in too loud, reduce volume by turn-
ing down the tube lights with the
rheostats,

Frecuent charging of storage bat-
teries keeps them in good shape.
When you retire at night connect up
the home-charger. If this is done
at short intervals an overnight
charge will' give you full batteries
always ready for efficient service.

Much of the 3o-called ‘‘static”
comes from imperfact ‘B’ batteries.
One battery in a series may be faulty

and cause the familiar cracking.
Test your batteries with a small
high-resistance voitmeter and re-
place any you find weak. Volume

and clarity, largely, come only from
good batteries.

Gas pipes, steam pipes and iron
pipes enclosing electric wires malke:
voor ground connections. Run your
ground lead to your house water
pipes even if you have to use a lead
from. one end of the house to the
other. It {s best to have a short
lead, of course, but long lead and
a good ground connection are much
better than a short lead and a poor

In a few seconds each

The first thousand of these binders will be

in a few days.

Made individually they would
probably come to $1.50 to $2.00 each—and would be well worth it
for the convenience they will be—but we have had them made in
quantity and will give our readers the advantage of quantity

production—we will sell them for 50c each. Write us your reser-

delivery at the office of

. vation and we will advise you when the binders are ready for
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Radio Fr’eﬁuemcy

By John V. L. Hogan, C. E.
(Forner President Institute of Radio
Engiveers.)

QUESTION of particular interest
4"\ seems to be the relation between
the frequency of the radio wave and
the frequency of the electric currents
fu radio transmitters and receivers.
The first point to bear in mind is
that electric currents in radio stations
are just the same as electric currents
everywhere else. By
.-There are only two general classifi-
cations of electric currents. One of
these is called direct current and rep-
resents electric flow that continues In-
definitely in the same direction thru
an electrie circuit. The other kind
is- called alternating current, and this
is simply a flow of electric energy ev-
ery so often in the electric circuit.
Direct current, then, flows contin-
uously thru its circuit and back to the
generator. Alternating current starts
off in one direction, then reverses,
then reverses again, and so on inde§~
initely, traveling around the circuit
first one way and then the other.

Frequency Explained.

Since alternating currents ordi-
narily reverse their direction of flow
regularly, the number of times they
change or alternate may he measured
and stated as a frequency.

Ordinary commercial alternating
currents have frequencies of 2§ to 60
‘yeles a second. That is to say they
‘turn around and back in their circuits

='{wenty-five times or sixty times ev-
ery second,

If a generator of 60-cycle alternat-
ing current is connected to an ordi-
narly telephone receiver a sound quite
like that of the second C below mid-
dle C on the piano will be produced.

A 500-cycle generator will similarly
produce a sound corresponding in
pitch to that of the C above middle C.

Currents of higher frequencies will
produce sounds of higher pitch so long
as the frequency is not greater than
10 or 15 kilocycles.

If ‘a2 generator of still higher fre-
quency is connected bhetween a. wire
leading up into the air and one that
is connected to the ground, it is easy
to make it force quite large electric
currents of its own frequency to flow
in the circuit back and forth from the
aerial wire to the ground connection.

Generator Controls Frequency.

1f a generator of 610,000 cycles or
610 kiloeycles frequency is connected
in this way, it will produce currents
of 610 Kkilocycles frequency.

These alternating currents flowing
in the aerial wire system will create
radio waves having a frequency of
610 kilocycles and these waves will
shoot out.in all directions from the
generating wire at tremendous
speed. .

By changing the frequency of the
generalor we can change the freguen-
¢y of the currents it produces and
therefore the frequency and the waves
that are sent forth into space, but

© the’ frequency of the waves will al-}

ways be the same as the frequency
of the Eenerator that produce them.

Thus, while the vacuum tube gener
ator at station WEAF is arranged
to produce currenty and waves of 610
kilocveles frequency, the trunsmit.
ter at the Providence station, WJAR,
generates currents and waves of .833
kilocycles freguency, and so other
broadcasting stations are arranged to
generate alternating currents and
waves of other frequencies.

Alternating Current Waves.

The radio waves that carry broad-
cast programs to you, then, are cre-
ated by alternating currents that flow
in an elevated or aerial wire. One of
the most interesting things about
these waves is that they possess a sort
of reverse ability to produce new al-
ternating currents .in other aerial
wires that they pass by.

Razdio waves from WEAF are at this
moment generating radio frequency
currents of 610 kilocycles frequency in
your aerial or antenna arrangement,
and thus 610 kilocycle currents are
passing thru your tuner to your de-
tector, where they are converted into
lower frequency currents that repro-
duce my voice.

It is the consistence with which
the radio frequency vibration holds to
ijts own frequencies thruout the
transmitter, the waves in space and in
the receiver right down to the de-
tector that makes it so desirable for
you to think of and speak of radio
waves in kilocycles frequency ingtead
of meters’ wave length.

Bear in mind that radio waves are
created Ly alternating currents at the
fransmitting currents in every receiv-
er, The transmitter current that pro-
duces the current and the receiver dur-
rent that is produced by those waves
have the same frequency and ‘the
waves have that same frequency
~ arever they go.

neserves Rooms by- Radio

Patrons of the Alamac hotel, New
York city, can reserve rooms and ac-
commodations by radio. This hotel
nas installed a complete radio service,
which iz said to be the first of its
kind. Guests, wherever they may be
in the United States, only need to get
in touch with some amateur and give
him their message. The amateur
transmits it direct or by relay to the
Alamac hotel and the room will be re-
served as requested. Patrons also can
have rooms with radio receivers, as
the hotel is equipped thruout.

New Bible on Ether

KYW (Chicago) is broadcasting the
American translation of the New Tes-
tament on Sunday evenings. This is
the translation made by Dr. Edgar
J. Goospeed of the University of Chi
cago and is made possible for broad-
~<ting thru The Chicago Evening

'Vhich has the Chicago rights of
“ation.

. »
L—ﬂ-‘hu " p— - .

Explained

Post Labor

atory Tests

PARTS AND EQUIPMENT sgent by man-

ufacturers to The Chicago Evening Post
laboratory for tests and publication of
findings in this department should be
carefully packed with copies of printed
instructions (if issued) and statement of
claims. No charge is made for this sery-
ice. ‘Photo of the parts also should
accompany the shipment. Address Lab-
oratory, Radio Department, The Chi-
cago Evening Post.

show, Coliseum, next week,

This fourtéen-tube superhetrodyne receiver is merely an enlargement
of Armstrong’s original eight-tube set.
altho it is comparatively simple to operate.

Its high cost is a disadvantage,
It is to be shown at the Radio

How to Tune

By HARRY A. BREMER,
(Vice President and Chief Engineer Bremer-
Tually Manufacturing Company.}
RIAT has been the discussion and
endeavor toward selectivity in re-
ceiving circuits. This feature, unques-
tionahly, is an important one. How-
ever. many radio fans will agree that
_half their trouble with interference
is due to neighboring fans who do
not know how io tune their sets, or;
deliberately “hog the air.”

If the average novice would devote
as much time and effort toward learn-
ing the characteristics and proper’
operation of his circuit as he does
in building and trying new circuits,
undoubtedly he would reap greater re-
ward, and so would his neighbors.

It is the purpose of this article to
review Dbriefly,” in very nontechnical
terms, how to tune a regenerafive
circuit and determine when it is func-
tioning properly.

The Fundamental Controt Dial.

A nonregenerative circuit. such as
an ordinary crystal receiver, has onlyt
one dial adjustment, or control, name- [
ly wave length. The wave-length con- §
trol dial is the fundamental adjust-j
ment of all receiving circuits. Thel
wave-length dial is used to adjust the!
receiving circuit to the same wave:

length, or frequency, as that of thef.1
desired station, just as a violin string
is tuned to a note sounded on the
piano.

sReplacing the cevstal with a vacuum
tube we have -the nonregenerative.
plain audion circuit. 7The Yacuum
tube, in order to operate, must have
a batlery to heat its filafirent, just
as any electric light or bulb. This
filament must be heated to a certain
temperature.

In order to control this temperature
| & rheostat must be placed in this “A" |
l‘mtter_\' circuit. The rheostat acts just
as a valve in a steam pipe, permitting
more or less current to flow to main-
tain the filament at the temperature
desired.

The vacuwm tube, also, requires a
“B"” battery for the plate or phone
circuit, but this need not be considered
in «tuning, unless a potentiometer is‘l
uged in the circuit,

These Give No Interference.

[

Recelving circuits of the above type'
do not retransmit or cause any inter-
ference with neighboring receivers. In
practically all present-day recelving
sets, however, some of the amplified
energy in the phone circuit is fed
back to 1he anterna circuit to
strengthen the original impulsesl
picked up by the antenna, therebv
greatly increasing the volume of the
signal.

Such a circuit js called a regenera-
tive circuit. The cnergy thus fed
back is referred to as a regeneration,
reaction or feedback, and the dial con-
trolling it may be referred to as re-
generation. reacsion, tickler or plate.

This feedback is accomplished by
various methods, but for tuning pur-

i}
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poses it only is necessary to Kknow
which dial controls this feed -back.
This feedback dial controls thel

amount of energy fed back to the an-|
tenna coil or circuit, just as the faucet
on your kitchen sink comtrols the|
flow of water from the city main,
which,®in that case, represents the
“B’" battery.

Vacuum Tubes Also “Spill Over.”

Carrying this analogy further, if
sufficient water is released by means
of the faucet control, the sink will
overflow, because more water is fed
into it than its connections are able|
tec carry away.

Altho a crude analogy and not
strictly in accord, the same {is true
in your recelving set. If too much
energy is fed back, the tube “spills
over,” in amateur language, or, rather,
{: breaks into oscillatiqp, and in that
condition the receiving set is, in fact,
a transmitting set. Were a micro-
vhone connected at the proper point.
you could broadcast within certain
{imits and your wave length would
be that at which the wave-length dial
was adiusted. |

- Regardless of a microphone, a re-
ceiving set in this congdition is trans-
mitting a wave, the frequency or wave
length of which may be varied thru-
out the wave-length range of your
| receiver by means of the wave.length

dial or control.

{ Owing to its high frequency this
! wave is not audible, but as the wave.
! length dial is rotated until this wave
i approaches the frequency of some oth-
| er transmitting station, the two waves
produce a beat upon each other. This
beat becomes audible at a high pitch,
decreasing to a very low pitch and\
disappearing when they are in tune,|
occurring again at a low pitch and in-
oreasing to highest' audiple pitch ag

ar

lation.

- dry cell, two and

In Youf Set

to Get Best Reception

they are brought out of tune by ro
tating the wave-length dial.

Sounds Warning Whistle.

Such a beat or whistle indicates that
your receiving set is oscillating. In
other words, too much energy is kte-
ing fed -hack. Reduce the feedback
until this beat just disappears when

crossing the sigral with wavye-lengih

dial.
Whenever you hear this beat in
crossing a signal with your wave-

length dial, you may he sure that any
neighbor who is listening in on. that
station or signal, also, will hear this
beat and that you are destroying his
reception. Reduce the feedback until
this beat just disappears when you
cross the signal and you will not in-
terfere with vyour neighbor’s recep-
tion.

One receiving set operating in an
oscillating conditfon. and poorly tuned

“Scientific”’ Headset:—

Most headphones have their direct
current resistarce stamped on them
and radio fans, having heard that high
resistance is des:rable, are apt to judge
a phone entirely by its resistance.
This is unfortunate. A high resist-
ance merely gives an indication that
the windings are long enough to give
a large inductance. Once this value
of inductance is large enough, there
is no reason why it should be further
increased.

The higher resistance does not nec-
essarily mean a better phone. In fact,
the chances are just about even that
a 2,000-ohm headset will be as good
or better than az 3,000-ohm set. In
order to get away from this method
of designation, these phones are la-
beled 20.000 turns.

Since the inductance depends on the
number of turns more than it does
on the resistance, this gives a better
indication of its performance than the
resistance. It kas the same disadvan-
tage that the term kilocyele had when
it first began to be used. People were
more familiar with the other term.
They do not know the number of
turns on other makes.Qf phones and
so they are unable to make any com-
parisons.

The only real way to judge phones
is on their performance. They should
be able to reproduce both words and
music without distortion and make
weak sigpals audible. Since the ear
does not rememberr the quality and
volume of a sound very well, this is
not easy to do.

The resistance of the headset is
1,840 ohms. Their performance under
test shows that they will operate ef-
ficiently in a radio receiving set.—
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to a certain station, may make it im-
possible for anyome in your neighbor<
hood to properly receive that sta-
tion.

Whenever your receiver is tuned to
a station and you hear the chareac-
teristic beat of varying pitch coming
into tune and again going out of tune
with a signal, it is due to some neigh-
bor operating his receiver in an os-
cillating condition. Find him anad tell
him to reduce the feedback.

A Dbeat of unvarying pitch, whizh
cannot bhe tuned out, is caused by
two stations operating on very nearsly
the same wave lengths, producing a
beat on each ofher. One of these may
be a neighboring receiving set in an
oscillating condition, improperly tuned
to the stationt:

A signal which is carrying a beat
caused by another station cannot be
cleared. up by means of the receiver.

In general, keep in mind that all
regenerative wxireuits have two con-
trols. First, wave-length control, used
to select the stazion desired. Second,
feed-back control, used to increase the
audibility of the signal up to a c2r-
tain point.

Maximum undistorted reception is
secured just below the poigt of oscil-

The rheostat acts as a rough fead-
back control. Increasing filament tem-
perature increases feed-back to a cer-
tain point. Reducing temperature re-
duces feed-back.
temperature consistent with good vol-
ume. Cut down the feedback. Op-
erate just below the polnt of oscilla-
tion. Reqguest your neighbor to do
likewise.

Burgess "B Battery.

1t is very comvenient to be able
to &lip & B battery Into the back of
a set instead of having to set it cut
on the table. Consequently the small
sizes have been very popular. PREut
for use with four or five tubes having
fairly high plate currents their lives
are extremely brief. This battery is
an intermediate one made up in ex-
actly the same size ag the usual square
one-half ' inches
square and six inches high. The shape
gives it room for much more capacity
than the smaller size with very little
increase in floor space. It is well
adapted for use with dry cell A Dat-
teries in portable sets.

The battery is held In a thick, mcis-
ture-proof, cardboard container. Each

| of the fifteen smmall cells has its own

moisture-proof compartment. The
battery is one of those few radio parts
in which apparently every possible
thing has been done to make it give
satisfactory service, The B batteries
have an enviable. record of perform-
ance with radio sets.—Manufactured
by the Burgess Battery company,
Madison, Wis.

Turn Of? Crystal

When a crystal set is not in use
it should be disconnected from the
attenna. If this is not done sensi-
tiveness will be destroyed gradually
by continued splashes of stalic and
toud signals,

!

Operate at lowest |

Radio Aids Deaf

Dr. Paul V. Winslow, consulting ear
sgtrgleon of the New York State hos-
pital, recently gave an address fro:
WOR, Newark, N. J., on ‘“Radio ax:g
the Deaf.” Dr. Winslow, who is presi-
dent of the Rcund Table for Speech
Improvement, brings forward some
new and startling theories relating to
deafnegs and its cure. He has made
a..conSIde.rable number of experiments
ynth radio, and is of the opinion that
it can be empioyed to advantage in
helpmg. to cure deafness. Many peo-
p}e ordmarily quite Jdeaf can hear dis-
tinctly in the headphones, and his
speech was heard and appreciated by
thousands of such.

i gether

Manufactured by the Scientific Elec-
tric work€® Boston; Mass.

Variotenser Catswhisker,

This multiple catswhisker is a wel-
come addition to the radio parts which
make crystal operation easier. Four-
teen fine gold strands are twisted to-
into a miniature cable. The
variotenser replaces the usual single
wire catswhisker. The end which
touches the-crystal is frayed slightly.
Thus there are fourteen fine points
to feel over the surface with a cor-
responding increase in the chances
for finding that most sensitive spot
quickly.

The wires are so flexible that they
adapt themselves to the irregulari-
ties of the surface very e...ily. The
one or two which happen to strike
insensitive poilit§ and so contribute
nothing to the detection do not inter-
fere with the others or detract from
the signal strength. This would not
be true if the impedance of the crys-
tal were lower, As it is the amount
of signal which is bypassed thru the
dead points is negligible. |

The advantages of using gold
strands are that they are extremely
flexible and do not rust or corrode.—
Manufactured by the Foote Mineral
cempany, Philadelphia.

Defies Music Trust

The rmusical comedy ‘‘Caroline’
was broadecast from Station WNAC
(Boston) last week, despite a protest
from the American Society of Com-
posers, Authors and Publishers that
broadeasting the music upon which
they held copyrights would be in vio-
lation of the copyrights. The Shu-
berts hold performing rights to the
music, and it was on this basis that
the broadecasting was done.

The Atlas Cut Rate Shop company
now is operating three stores. The
latest addition was opened up a few
days ago at 319 Wesgt Madison street.
The other two establishments are at
133 North Dearborn street and 343
South Clark street. The last-named
place was one of the first of the ‘cut-
rate” shops in Chicago.
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" SAVEYQU
? - 80% -
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E World Use
Ask to_see some of the hundreds of letters
of commendation and praise ou file. They
prove that the World battery at the amaz-
ingly low World price is the equal of the best
battery built. The World price is possiblz
because of very low overhead and sale costs.
The 2-Year Written Ironciad Guarantee is

your proof of performance. Come in and
get your World Battery today.

Compare These Prices

V.
very

r _I_s a Booster

Special 2-Volt Storage Battery $5.00 For
W. D. 11 and W. D. 12 tubes. Will run 200
hours on one charge. - Rechargeable. Speeial
4-Volt Storage Battery $8.00. For U. V. 199
tubes. Same features as 2-Volt.

6 Volt, 60 Amps.....c..con0eeuvea... $8.50
6 Volt, 80 Amps......vccoccrvoees-.. 10.08

6 Volt, 100 Amps......
6 Volt, 120 Amps. ..

6 Volt, 140 Amps.......c.....iiiiis
World Battery Company
Two Retnil Stores

60 E. Roosevelt Road, 1219 S. Wabash Ave.
CHICAGO, ILL.

Open Sun. & Eve. Mail Orders Promptly Filied

B

everyl:hing at Cut Prices.
to wait on you.

We sell only standard quality Radio Outfits and parts—
i Experienced Radio Salesmen
Bring us your troubles.

FRE

' Purchase.

Tungar Type

2 amperes per hour.

Wire with Every $10

2 Here Is a Leoud

Battery Ch“’ger Speaker that will give

$9098 )‘ox:‘ resnltla; — Eg::ﬂ‘l]‘.l-

. . . o tee resuits. nds

It in light in weight, Specis]l Radio Se¢t Complete with E. D. about 22 inches high.

small and compaet. 8. H. Head Set 2,500 Ohm. Mahogany § Complete $6 98
No parts to move orj finish Cabinet, 100 fi. of Aerlal Wire, | for only..... &

give trouble. Charge 114 Voli Battery also B Battery and Cunmingham & Radl-

100 feet of
Antenna

Special Edsh
Loud Speaker

tron tubes at eut

dependable quality
tubes. Special at

$2.69

Smr({ Rlubber Panels, standard
ock sizes; r
i Bt 1)2c

square inch

Kellogg Phones, 2,400

chms. Very spedz;l. $6'48
Genuine Baldwin Head

Sets. Splendld value.. $8'68

A great Tab Ar rkable val N

vnli‘x: AL $9.98 for :ile lowex')nr‘l‘co. oc .o.. c "u:' $29'98 ?urbl:, ‘;'3.'85‘;5'20 gng
$6.50 lst tu! .

W-R 21 Tubes, Westinghouse | Thordarsen Three - to - Gne

Transformers. For
this sale, each........

$2.45
Rheostats.

89¢

Klosner Vernier
Special valne at this
low price, each.........

€. R. L. Leaks and $1.49

Condensers. Each ...

Manhatt 2,000
(';Il‘xllnn I"‘h::es; only..... $2-75

Thordarson High Radio Trans-

Barga'ms in Dials Double Phonograph At- 490
62;)1::::1 D‘;‘;“"" d lsc tachruents. Each .......
: o “B’ Batteries, 22%-
volt. Speclal a’xt. only...., 980

A S £

4
at

e e .. $2.65

-Inch Diameter, 39C

Standea x;d Ql\mlltly Antenca
Wire, 100-foot lengths.
Specfal at .45¢

RaproCuaix S

TORESYAMERICA

167 W. Randolph St.« 2 ChicagoSiores» ¢ S.Clark St
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WAVE TRAP

35" FORMICA OR
MICARTA TUBE

|

PAPER

BINDING POSTS
ON PANEL

HSULATION

=/

This Simple Wave Trap

Cuts Ou

t Interference

ERE'S a wave trap that cuts out
local interference. It consists of
#« coll of approximately forty-five turns
of medium-size copper wire, generally
wound on a cylindrical form about 3%
inches in diameter, with. a variable:
condenser of about .0005 mfds. capaci-
1y connected across it, the combina-
tion forming an oscillating circuit.
A second coil of ‘about ten turns is

BRINGS IN DX
ON SPEAKER WITH

ONLY ONE TUBE}

wound on top of the first winding* so
as to be in inductive relation to it
but insulated from it. The two cir-
cuits are not physically connected in
any way. In the usual hook-up for the
trap, the outside coil is connected be-
tween the antenna lead-in and the re-
ceiving set, as shown in the illustra-
tion.

‘With the specifications given, no dif-
ficulty should be found in construct-
ing this wave trap after reference is
made to the diagram.

It will be noted that the wave-trap
is designed with four binding posts
which allow it to be used in many dif-
ferent wayvs in "various ecircuits and
combinations.. The most common and
useful hook-up makes use of only
binding posts Nos. 1 and 2, either of

R. E. WOLF:

R. E. Wolf, vice president and gen-
eral manager of the Standard Radio
corporation, is a warm expone.nt of
Muhleman’s new autoplex circuit, de-
scribed on page 7 of this magazine.

Mr. Wolf hooked up a one-tube re-
ceiver the other night and the re-
sults he got convinced him that the
gircuit has many possibilities, ]

Working only one tube, and whlle
the powerful local stations were jam-
ming up the air, *keeping other less
sensitive sets from reaching outside
of Chicago, Mr. Wolf tuned.in WGY
(Schenectady); WOC (Davenport);
WTAS (Elgin); WGR (Buffalo), and
KDKA (Pittsburg).

One Tube Runs Speaker.

These stations were tuned in in
the order named and with sufficient
volume to operate a loud speaker, and
be heard anywhere in the apartment.
No antenna was used other than the
ground connection.

“In chosing the variometers for the
circuit,”” Mr. Wolf says, “a type of

| these being connected to the antenna

lead-in while the other connects to
the aerial post on the receiving set.

After the wave-trap has been con-
structed, its operation comparatively
is .simple.

The receiving set should first be
tuned approximately to the interfer-
ing station which if is desired to elim-
inate. Then the wave-trap dial should
be varied slowly until the signal from
the interfering station disapr-ars or
is- reduced to minimum strength. The
dial is then lert in this position and
the receiving set is retuned to what-
ever station it is desired to receive.

‘Unless Interfering stations are very
close or other unusual congditions ob-
tain, it will generally be found that
an interfering station cannot again be
found on the tuning dials of the re-
celving set until the trap hag again
been adjusted to receive it.

A unit of. this kind usually will elim-
inate but one interfering station at a
time. If there is more than one sta-
tion creating interference, two or
more traps may be used in series. By

1 eliminating all “local stations succes-

sively in this manner, it becomes pos-
sible to work thru to long distance

without local interference of any kind.

Experiments Prove Value
of Single-Wire Aerial

Recent exhaustiye tests with one
wire antenna on'*merchant vessels
have demonstrated the practicability
of using a single wire for low-power
transmitting purposes as well as for
receiving.

Aboard ships this feature would
eliminate cost, space and weight. It
would make the necessary lowering
of the aerials on cargo vessels dur-
ing loading much easier, and reduce
the necessary insulators, wire, spread-
ers, etc. Also the single wire aerials
could be hoisted higher than a three
or four-wire antenna.

Amateurs who have no facilities or
cannot afford to erect masts high and
strong enough to carry a heavy four-
wire aerial, should find the single
Wwire of considerable benefit when using
1 KW or less power; for 2 KW trans-
mission, it is said the single wire an-
tenna is not to be compared with
larger antenna.

Most every oné knows that the sin-
gle wire aerial picks up less interfer-
ence. Its efficiency iIn transmitting
is not quite as great as a four-wire
aerial, but experts believe the decrease
in cost, weight and ease of handling
would compensate for loss in effi-
ciency.

The recent tests included the use
of both inverted L and T type aerials,
and several forms of wire. A four-
strand wire cable twisted over a ma-
nila, rope core was found most satis-

low distributed capacity should be
chosen, and the primary and second-
ary windings should be as close to-.
gether as possible. 1

“The 1,250 turn honeycomb coil’
used is the ordinary unmounted type.
The position of this coil with respect |
to the variometers is immaterial. Care {
should be taken in chosing the vari- |
ometers that they will at least respond
to a wave length at least 600 me-
In case your variometers will |
not tune this high, an unmounteg
honeycomb coil 75 or 100 turns may
be added in the circuit at the point
marked “X.”

Requires No Rheostat.

“The operation of the vacuum tube
is not critical in this set, and, there-
fore, no rheostat is required. Simply
insert a battery switch or filament
contact jack for turning off or on
the battery. The best types of tubes
for this circuit are the VT-2 or West-
ern Electric 216A, and; the UV-201A.
The V battery voltage should he from
60 to 150 volts. This set may be used
with the ordinary aritenna and ground, |
or may be used with the ground onIy.“
In the latter case, the ground connec-
tion should be attached to the aerial
binding post on the set.

“It is well worth any amateur’'s
time to construcet this set, You will
be surprised at the enormous volume
from a single tube, not only on local
but long-distance stations as well.”

factory.

A Gold-Mounted

Set for a Prince

Among the countless wedding pres-
ents received by the Duke and Duchess
of York was a wonderful gold-mounted
radio receiving set. It is a portable
loop receiver, mounted on a mahogany
tea wagon, complete in every detail,
with loud speaker and even a charger
for the storage battery attached to
the shelf beneath.

Broadcasts Lecture

Twice recently Dr. Russell H. Con.
well of Philadelphia has broadcast his
lecture, “Acres of Diamonds,” a lec-
ture familiar to two generations of
lyceum and Chautauqua attendants all
over the country which has earned
for Dr. Conwell more than $10,000,000,
nearly all of which he has spent in
the cause ‘of popular education,

Crystal Sets Are Clear

No tube set ever, has improved

{uppn the bell-like tones of a crystal
1 detector.

The belittled crystal may
not reach out and bring in the far
ones nor it may not be very strong
on loud-speaker work, but what it

‘i does do it does well.

GETTING RID OF
REFLEX HOWLING
IN TRANSFORMER

W. H. FARR.
Rddio Engincering Staff, Electrical Research
Laboratories.

~ When the duo-reflex circuit was
first announced it was found that some
experimenters obtained excellent re-
sults while others, who, apparently,
had used just as good material and
had taken just as much care in build-
ing their sets, were somewhat disap-
pointed with the results obtained.

A considerable number of sets which
were not giving satisfaction were ex-
amined carefully and tested in the
Electrical Research laboratories, thus
giving the engineering staff a splen-
did opportunity to study the function-
ing of apparatus of different makes
in the reflex circuit. In these sets
were variocouplerg, condensers, rheo-
stats and transformers in an almost
endiess variety of combinations.

Gradually, as a result of these tests,
some very definite conclusions were
reached as to the characteristics
which must be possessed by the more
essential pieces of apparatus used in
this circuit in order to insure maxi-
mum efficlency.

Fail to Reflex Properly.

From the very first it was observed
that there was a very great variation
in the performance of different audio
transformers. Many °transformers, al-
tho apparently well designed and care-
fully manpufactured, would refuse to
reflex properly, even tho they might |
work perfectly in a simple audio-fre-
quency am)lifying circuit. Further-
more, transformers of the same make
were not always found to be uniform,
and had to be selected by actual test
in a reflex circuit to ingure satisfac-
tory performance.

One of the earliest discoveries was
the howl which is produced in the
single tube reflex circuit when the
crystal detector is opened, which. may
be accomplished either by lifting the
“cat‘_s whisker” from the erystal, or
by disconnecting the detector from the
circuit. -

The aerial and ground are discon-
nected from the set for the Iatter
test. This “reflex howl" proved to
hbe very useful, as it .was found to be
a dependable test as whether the
auldio transformer was reflexing prop-
erly. .

It later was proved that the howl
was due to a feed-back of radio-fre-
quency and audio-frequency . trans-
formers, the connection in this case
being unilateral, into the grid circuit
of the same tube.

An extended study was made of the
effect of ratio of turns, impedance,
core design, arrangement of terminals,
etc., on the perforinance of a trans-
former.

Experiments Lead to Design.

Finally a design was evolved which
embodies the characteristics found to
be most desirable in reflex work. The

core used is One possessing almost
ideal magnetic properties, among
which are low hysterisis loss, low

magnetic leakage and high saturation
point.. The coils have a low capacity
winding, are wound with. wire of am-
ple current carrying capacity and.are
thoroly impregnated. The shell pro-
vides tharo magnetic shielding, which
is mecessary to permit compactness
in the arrangement of the apparatus
without danger of interaction between
the various circuits.

When the design of the new radio
transformer had been perfected in the
laboratories, the next task was that
of insuring quality under factory pro-
duction. This was accomplished in
two ways: First, standardization of
the various manufacturing processes,
and second, by a schedule of inspec;
tions and tests.

The customary inspections of mate-
rial are made during assembly and
defective parts are thrown out. Then
when completed each transformer is
given a four-fold test. One of these
locates open or short circuits in the
wiring. A second detects grounds be-
tween windings and the core. In the
third the transformer is connected in
a reflex circuit and tested for the ‘‘re-
flexhowl”. Lastly it is tested on ac-
tual radio signals to insure proper am-
plification and tone quality. After
these tests the inspector must certi-
fy each trankformer by initialing the
inspection label.

“Broadcaster’” Announcers

‘Why do announcers insist on saying
their station ‘‘broadcasted’’ such and
such a program? The . wprd is not

in any of the.dictionaries.,

” Radiophans’ 'Mail Box [

Indorses Iostner’s Plan.

Editor Radio Post—I noted in The
Post Radio department Tuesday that
Ald. Kostner is going to start a move-
ment that will, relieve the jam among
the broadcasting stations every night.
It is a commendable idea.

I have a fairly selective set and can
manage to “‘get away’’ from most of
the local stations. when I wish, but I
know that most broadcast listeners
are not so fortunate.

It is almest impossible for anyone
with the usual type of receiver to es-
cape the confusion of three or four
powerful stations jamming away at
the air all at one and the same time.

And the crystal set owner, whose
name is legion, certainly is up against
it for fair,

‘Why can't the broadcast stations
come to sonie agreement and schedule
their evening programs so as not
to conflict? It seems they would do
it for their own good. Certainly as it
now is 70 per cent of the Chicago
phans cannot get any of the stations
clearly. They all come in with con-
fusion.

Why broadcast if no one can hear
you?

1 hope Ald. Kostneir's program will
be successful.—A. N. T.

Long Distance Work.

Editor Radio Post—It is my experi-
ence that not one out of ninety own-
ers of radio receivers are able to get
any outside stations, altho they have
expensive sets and make every effort
to do so.

The trouble, in my estimatich, lies

not in the set but in the way it is
handled.
:-I had a friend who invested $200 in
a well-known manufactured set which
has an_excellent reputation for DX
work. Yet he could only get Zion and
Klgin last Monday evening when all
local stations were silent.

Last night I went over to look at
his set and see if I could suggest any-
thing to help him. The circuit was all
right and all connections in good con-

dition. In fact, I could find nothing
at fault.

Then the secret was out. My friend
sat down to tune in a station for me
at my suggestion. He sent the dials
on a merry spin ané¢ kept them going
at the swift pace. First this way and
then that way he tuarned Qe control
after “another. / &

Of course he was passing over sig-
nal after signal. Then I took his
chair before the panel and in quick
succession brought in Schenectady, E.
Pittsburg, St. Louis and Cincinnati
without any effort whatever, and all
while KYW (Chicagn) was broadcast-
ing opera.

When I left my friend along about
11 p. m. he was tuning in Kansas
City, and later got Fort Worth and
Dallas.

It was just a case of proper tuning.
That was all.

It would be a gonod thing if the
W’estinghouse‘ people would open up
a school of tuning, It would make
more and better radiophans, which is
what this concern wants, I should
think.—C. B. S.

Wants DX Contest.

LEditor Radio Post—I hope The Post
Radio magazine will inaugurate a long
distance contest. Several of the mag-
azines published in the east do this
but they are too far away.

Your Radio magarine is just what
we phans need and have needed all
along. We've had to depend too much
on the monthly publications for our
information and Lelp.

I think these long dislance contests
whet one's ambition. It is all thru
competition anything worth while is
uncovered.

You don’t have tc offer prizes but
just devote the space to DX reportsy
What say?—GEO W. M. ¥

(Editor's Note-—Your suggestion %
part of a plan which is our intend
to put into effect shortly.
your DX records znd we Wies flvg
them space. Be surs, howevey to da
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Continued. from Page 3.

man and Farmer; 7:15 p. m. farm pro-
gram continued: 7:30 p. m., concert by Mrs.
Ethe! Rawstherne Trick, soprano; Mrs, Alan

B. Davis, pianist and_ accompanist; Ernest
W. Wright! tenor; Edward W. Koontz,
pianist; Jack Thompson, humorist; pro-
gram, soprans solos, (a) ‘Joy” (Gaul)
“gonny Boy" (Curran); “The Lord Is My
Iight’ (Allitson): piano solos, “Moment
Musicale” . (Schubert); “Danse Negre'
{Scott); humorous selections to be .an-
noéunced by radio; tenor solos, ‘“Maperi'
{Martha), (Flotow):

tei); (a) *‘Sylvia’/ (Speaks): (b)

not Help Lova Thee' (Johns}); (c) ‘‘Mem-
ory's Rose"” (Huerter): (d) “iDream Tryst”
{Cadman); 1349, midnight frolic. -

‘WBZ—-Springfield, Mass.; 337 meters;
10:55 a. m., noontime. sign:ds. weather. mar-
kets: 6 p. m., dinner concert to be ‘an-
nounced by radio: 5 p. m., dinner coneert
by the WBZ qaintet; 6 p. m., ‘“More Game—
Better Shooting,’”” an outing story from
Field and Stream; talk by Herbert Myrick,
editor-in-chief: of Farm and Home: 6:30
p. m., “Story Openings and Endings,"” ninth
lecture of -a course in short-story writing,
by Dr. J. Berz Esenwein: farmers’ period—
letter from the New England Homestead:

p. m., concert by Myrtle Atchinson, pian-
ist: Alwyn Bach, barytone. = ?

WEATF—New York city;
5:30 to 8 p. m., concerts.

WGI—NMedford Hillside, Mass.; 360 me-
ters; 11 a. m., music; 11:40 a, m., weather:
11: a. m. markets; 5:10 p. m. code
practice, lessan number 162: 5:35 p. m..
Boston police reports, Boston police head-
quarters; late news flashes, sports news;
5:30 p. m. Boston police reports, Boston
police beadquarters; 5:40 p. m., code prac-
tice, lesson namber 163:. 6 p. m., evening |
crozram, (1) “Bits of Wisdom.” by George
Brinton Beal, prominent newspaper man; |
(2) musical program arranged by George
Brinton Beal and friends. ;

WGR—Buff:ido; 319 meters; 9:45 a. m.,
weather; 12 n. agriograms: m., tea

time music from the Palm room. Hotel

meters;

Statler; 6 p. m. Boy scout radiograms.
industrial employment bulletin, The Ameri-
can Boy story.

WGY~—Schenectady, N. Y.; 280 meters:
5 p. m.. produce and stock market guota.
tions: news bulleting: 1 p. m. music and
address, ‘‘The Club Woman of the Twen-

tieth Century,”” by Mrs. Edward P. Pressy,
president of Schenectady Federation of
Women's clut: 3:15 p. m., weekly report
on conditions of roads in New York state:
6:45 p. m.. musical program furnished thru
courtesy of Cluett, Peabody & Co., Inc.,
Troy, N. Y.; address, “A Goose Shooting
Incident,” Henry 8. Watson. editor of Field
and Stream; piano sole, “Etude Melodique'
(Rogers), Margaret Conklin; male chorus
selection, *“The Rosary” (Nevin), Arrow
double male guartet, Charles Felter, Frank
Irwin, first tenors; William Simmonds,
John Christopher, secoud tenors; Henry
Leffingwell, James Baker. barytones; Rob-
ert -Lang, “Ailliam Fowler, basses; T. G.
Protheroe, director: Gertrude Cooper, ac-
companist; violin solo, “Melody” (Bawes),
Raymond F. Rooney: tenor solo, “A Little
Pink Rose" (Bond), Charles Felter; ad-
dress, "Sugar,” C. A. Kelgey, Power and
Mining department, General Electric com-

pany; male chorus selections, (a) ‘‘Lullaby’’
(Brahms): b} ‘‘Plantation  Lullaby”
(Geibel), quartet, piano solos, (a) "Feu
Follet” '(Rogers): (b) “High Flies the
Crane’”’ (Hungarian Folk Song), Margaret
Conklin; Barytone golo, "On the Road to
Mandalay” (Speaks), Henry Leffingwell;
violin solo, “‘Legende” (Bohm), Raymond
F. Rooney, piano solos, (a) "Evecning"
(Dillion); (b) °‘Presto’ (Stiehl), Margaret
Conklin; male chorus selection, *Winter
Song' (Bulland), quartet.

WJIZ—New York city; 435 meters: 2 p. m.,
afternoon auditorium concert by direct wire
from the Wanamaker auditorium, 3 p. m,
two one-act plays by Threshold players:
3:46 p. m., Theodore Van Yorx concert:
5 p. m., ‘‘Jack Rabbit Stories,’* by David
Cory, 6:30 p. m. the world’s work; 6:45
p. m., recital by Mary Biffin, soprano; 7:05
p. m. *“Income Taxes,' by Frank Shevit;
7:156 p. m., Wanamaker Organ concert, pro-
gram by J. Thurston Noe; 8 p. m., recital
by Edna_Fields, soprano; 8:15 p. m,, “Food,”
by Mr. Willock: 8:30 p. m., recital by Edna
Fields, soprano; 9 p. m. concert by J. P,
Robertson, baisso, accompanied by Robert
Childe, pianist; 9:30 p. m., dance program
by the Hotel Commodore orchestra under
the presonal direction of Bernard Ievitow.

WJY—New York city; 405 meters; 2 to

p. m. conzert program.

\};OO—Plllludelphxs; 509 meters;
night.

WOR—Newark, N. J.; 405 meters; 7 to
9 p. m., conrert program,

Midwest Programs.
WCX—Detrait, Mlch5.; 517 meters; 2 p. m.,

silent

news bulletirs; p. m. stock guota-
tions; p. m. weather: 4:15 p. m,,
music; 7 p. 2., musical program,

WDAF—Karsas City, Mo.; 411 meters;
3:30 to 4:30 p. m. concert, sport news;
5:56 p. m., markets and weather: 6 to 7

hawk"” Frolic and Cocn-Sanders M
at_ Hotel Muehlebach. . 1

WHB—RKansas City, Mo.; 411 meters;
12:40 p. m,, concert; - 2 p. m,, concert; 7
P. m., concert. i
DIAX—Cleveland; 390 meters;
nished by the Cleveland News. <
WLAG-—Minneapolis, Minn.; 117 meters?
silent night. 2
WOG—Dnvcnpprt, Towa: 484 meters; 3:30
p. m.. educational program, lectures by
Karl G. Stephan. (Musical numbers to ba
announced. ) P. m. musical program, one
hour, P.. 8. C. orchestra. Gerald M. Barrow,
directors V. B. Rochte, barytone soloist, fea-

concert fury

turing “China Eyes,” “Sunflower Maid "

“Georgia Moon." "‘Island Nights, " “W;li.z

Me to Sleep in' Your Arms,’ ‘“‘The Cat's
"

Whiskers' and "“If You're Sorry.
WOR-—Jefferson City, Mo.; 441 meters; 8
to 9:30 p. m., concert program.
WWJ—Detreit, Mich.; 517 meters; Michi-
gan night, 7 p. m_, Detroit News orchestra;
town crier; Howard C. Lewis, barytone: Anns
Rosser Wwis, pianist and contralto: Marga-
ret H. ¥oy, soprano; 10 p. m.. musie,
NWTAM=—Cleveland;: 590 meters; 7 to §
p. m., musical program.

Southern Programs.

KSD-—St. Louis; 546 meters; silent night,

WEBAP—Fort Worth, Texas; 476 metors,
7:30 to 8:30 p. m.. concert by the thirty-
piece band of the North Texas Junior Agri-
cultural and Mechanical colleze bf Arling-
ton, Texas. (E. L. O. announcing.) 9:80
to 10:45 p. m., concert of orfhestra, nov-
elty and solo numbers by the University club
of Fort Worth. (G. C. A, announcing.)

WGM—Atlants, Ga.; 429 meters; 6 to 7
p. "m concert; 9:30 t¢ 10:30 p. m.. con-
cert.

WGV—New "Orleans; 350 meters; 7 to 8
p. m., concert. . :

WFAA—Dallas, Texas: 476 meters; Shrin-

ers’ day: 12:30 to 1 p. m., address,
Hiram F. Lively on '""he Man i‘ils Fgllllgg:
man': 8:30 to 9:30 p. m.. Masonic musical
program.

WHAS—Louisville; 400 meters; 4 p. a
concert by the Stranc theater orcl?éstlrl“a:
reading, “Just Among Home Folks': selco.
tions played on the Alamo theater organ;
7:30 p. mi.. the ten best Foster sdhgs. es.
pecially arranged and dedicated to WHAS by
Zuddie Harris Reinecke, and sung by The
Courier-Journal quartet: Miss Fannie Bess
Morton, soprano: Mrs. K. W, Surman, con-
traito: K. .. Surman, tenor: Albion 8.
Cornwall, barytone: Mrs. Albion'S. Cornwall,
accompanist: reading. ''An Interesting Hig-
torical Tpisode''; sports bulletins.

WLW—Cincinnati; 309 meters: 8 p. m,,
Oberlin Conservatory trin: Mrs. William Ma-
son Bennett, piano: Mr. Maurice Kessler,
violin, and Prederick Goerner, “cello; Mrs.
Florence Hall, soprane, is the soloist; (1)
etond trio, op. 92 (Saint-Saens), Allegro non,
troppo, Andante con rioto, first and sece
ond movements: (2) Scir d'Automne (Wae-
felghem) ; (3) Plaisir d’Amour (Martin):
(4) Romance, Viola d'Amore Soli: (a) Dedi-
cation (Franz): (b) A Pastoral (Veracini)s
(5) When Love Is Kind (Mrs. Hall), Ol4
inglish; (6) second trio (Sant-Saens), Gracio-
80 poco allegro, Allegro non troppo, third and
fourth movements: 9:15 p. m.. last half
of the symphony concert of the Cleveland
orchestra, Nikolai Sokcloff, leader; Tschaf-
kowsky’'s symphony No. 5, E minor, op. 64.

WMC—Memphis; 500 meters; 11 p. m.,
concert.

WSB—Atlanta, Ga.; 429 meters: 12 to 1
D. m.. musical program for induatrial work-
ers: 3:30 p. m., weather forecast; 4 p. m.,
Howard relay: 6 to 5:30 p. m.. markets,
news and sporis: 5:80 5. m., bedtime story:
8 to 9 p. m., popular concert; 10:45 p. m.
Trangcontinental Radiow] concert.

Pacific Coast Programs.
_KFDB—San Francisea; 509 meters; mu-
sical program from midnight to 1:30 a. m.

KGW—Portland, Ore.: 492 meters; mid-
night to 1 a. m, voca’; 2 a. m., hoot owl
fmlliicj Y.os Angel

KHJ—I.os ngeles, &95 meters; evening
broadcastihg hours, 10:45, 11:30 p. m.; 1
a. m.

KPO—San Franciscos 423 meters; eve-
ning broadcasting hours for concert. mid~
night to 1 a. m.

SUBURBAN STATIONS

(Central Time Xs Shown.)

WCBD—Zion, Ill.; 345 meters; 8 to 10
p. m., concert by Zion band and orchestra,
vocal selections, instrumental solos.

WIAB—Rockford, 1ll.; 262 meters; 8 to 9
p. m., concert, ]

WRBM—Urbana, IIl, University of Illinois;
360 meters; 8:60 to 3:30 p. m., lectures

and news.
WTAS—Elgin, I.; 275 7:30

p. m, musical program.

Burn Tubes Low

Operate your tubes on as little cur-
rent as will give good reception. 1t

meters;

p. m. educational features and .musical
program{ 11:46 p, o {0 1 a. m. "Night-

will lengthen their life considerable,
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casting Stations and Schedules

‘Central, or Chlcaoo time, is shown on all stations. If necessary to ascertain local time on any station deduct |
two hours from time shown for Pamflc coast stations, one hour from time shown for the Rocky mountain stations and |
Hawauan island time is four hours and a half slower than Chicago
In the list the call number of the station is first given, followed by the location, the owner’s name, wave length

add one hour to those stations using eastern time.

time.

used and broadcasting schedule in order named.

AA3, Denver, Colo. Fitzsimmons General
hospital. (Educational department, United
States army). 440 metera. Friday, 9-10
Pp. m., musie, entertainment.

AQ6, Canton, Ohio. MHeadquarters 135th
field artillery, O. N. G. 425 meters.
Wednesday, Friday, music. Sunday, church
services.

ASG, San Antonio,
army, Fort Sam
Monday, Thursday.

AV7, St. Paul, Minn. 6th Infantry, Minne-
sota National Guard. St. Paul armory.
400 meteras.

AWSH. Dayton, Ohio. MeCook field. United
States army. Experimental work.

BEl, Tacoma. Wash. Camp Lewis, United
States army, third signal corps. 400
meters. Discontinued indefinitely.

EDKA—Westinghouse Electric and Manu-
facturing company, East Pittsburg, Pa.

» . 326 meters. Daily except Sunday. 9-9:15
a. m., 11:30-12 noon. music; 7-8:55 p. m.,
news features. markets, concerts: 10:55-

p. m., time signals. Sunday. church
services, 12 noon and 9 p. m.; bible story,
3:'30 p. m.; concert, 3:45 p. m., and in
winter; vespers at 5:456 p. m., and organ
recital from Carnegie Music hall aj} 6

United States
360 meters.

Texas.
Houstomn.

De Img
KDPM—Westinghouse Electric and Manu-

facturing cowpany, Cleveland, Ohio. 270
meters.

EDPT—Southern Electrical company, San
Diego, Cal. 242 meters. Daily except Sun-
day, 9-9:30 p. m. Tuesday and Saturday.
10-12 p. m., concert. Sunday, 1-2 p. m.,
aermon.

EDYL—Telegram Publishing company, Salt
Lake City. Utah. 360 meters. Daily ex-
cept Sunday, 9-10 p. m., concert.

EDYM—The Savoy theater, San Diego, Cal.
280 meters. Monday, Wednesday, Friday,
10-12 p. m. Saturday, 4-7 p. m.

RDYQ—Oregon Institute of Technology,
Portland, Ore. 360 meters. Educational
programs.

EDYS—The Tribune, Great Falls, Mont. 360
meters. Wednesday, Saturday. 10 p.

YW—Smith Hughes & Co., Phoenix, Anz
360 meters.

EDYX—The Star-Bulletin Publishing com-
pany, Honolulu, Hawaii. 360 meters.
Daily except Sunday, 3:15-4 p. m. Dally
except Saturdsy, Sunday, 9:30-10:30 p. m.
Sunday, 2-3:15 p. m., church service.

EDZB—Frank Seifert, Bakersfield, Cal. 360
meters. Daily except Sunday, 10-11 p. m.,
music. Sunday, sacred program.

XDZE—Seattle Radio association, Seattle,
Wash. 360 meters.

. EDZ¥F—Automobile Club of Southern Cali-
fornia, Los Angeles, Cal. 278 meters.

KDZI—Electrical Supply company, Wenat-
chee, Wash. 360 meters.

KDZK—Nevada Machine and Electric com-
‘pany, Reno, Nev. 360 meters,

l\DZQ—Nxcholas Academy of Music, Denver,
Colo. 360 meters.

EDZR—The Bellingham Publishing -
pany, Bellingham, Wash.

EDZT—Seattle Radio
Wash. 360 meters.

com-
261 meters.
association,

EDZU—West Radio corporation, Denver,
Colo. 360@#meters.

EDZV—Cope & Cornwell company, Salt Lake
City, Utah. 360 meters.

KEB—Marine Exchange, San Francisco, Cal.
360 meters.

EFAD—McArthur Brothers Mercantile com-
pany, Phoenix, Ariz. 360 meters.

EKFAE—State College of Washington, Pull-
man, Wash. 360 meters. Monday, Wednes-
day, Friday, 9:30-10:30, lectures, readings,
music, news.

EFAF—Western Radio corporation, Denver,

Colo. 360 meters. Monday. 'I‘uqsda.y,_
Wednesday, Friday, Saturday, 9-10 m.:
Thursday, 8:30 p. m.
EF¥FAJ—University of Colorado, Boulder,

Colo. 360 meters.

EFAN—The Electric .Shop, Moscow, Idaho.

360 meters.
EFAP—Standard Publishing company,

Butte,
Mont. 360 meters.

KFA?—»City of 3an Jose, San Jose, Cal. 360

. meters.

RFAR—Studio Lighting Service company,
Hollywood, Cal. 280 meters.

E¥AT—Pacific Rudio company, Eugene, Ore.
2756 meters.

KFAU—Boxse High school, Boise, Idaho. 270
me

KFAV—~Abbott Kinney company, Venice, Cal.
258 meters.

KFAW—The Radio Den, Santa Ana, Cal. 360
mscers. Daily except Sunday, 5:30-6 p. m.,
«6ws, sports, music. Monday. Tuesday.
7:30-8:30 p. . concert.

KEFAY—Virgin's Radio Service, Medford, Ore.
360 meters. Monday, Friday, 101! p.m.
Wednesday, 10 p. m.-1 a. m.

EFBB—F. A. Buttrey company,

Havre,
Mont. 360 meters.

Daily except Sun-

day, 1:30 p. m. Tuesday, Friday, 9-10:30 .

p. m., music.

KFBC—W. K. Azbill, San Diego, Cal. 278
meters.

X¥BE—R. H. Horn, San Luis Obispo, #Cal.
360 meters. Monday, Wednesday, Friday,
6:30-7:30 p. m.

EFBG—First Presbyterian church, Tacoma,
Wash. 360 meters.

EKFBK—Kimball-Upson company, Sacramento,
Cal. 283 meters. 8-8:45 p. m; Wednes-
day, 10-11 p. m.

KFBL—Leesc Bros., Evereit, Wash. 224
meters. Daily except Sunday, 9:15-10:15
p. m. Sunday, 4-5 p. m.

KFBS—Chronicle News Gas and Electric Sup-
ply company, Trinidid, Colo. 360 meters.

KFBU—Bishop N. S. Thomas, Laramie, Wyo.
360 meters.

EKFCB—Nielsen Radio Supply company. 238
meters. Phoenix, Ariz. Daily, 8-8:30

p. m.
EFCD—F. S. Barton, Salem, Ore. 360 me-

ters.
EKFCF—Frank A, Moore, Walla Walla, Wasb.
360 meters.

E¥FCH—Electric Service Station, Inmc., Bil-
lings, Mont. 360 meters.
EFCK—Colorado Springs Radio company,

Colorado Springs, Colo. 360 meters.
EFCL—Los Angeles Union Yards, Los An-

geles, Cal. 360 meters. 12-12:30 p. m.;

3:15-4:46 p. m.; 6:20-7 p. m.; 10-10:10

p. m.
KFCM—Richmond Radio shop, Richmond,

Cal. 244 meters. Daily except Sunday,
3-4 p..m. Monday, 10-11 p. m.

KFCP——Ra.lpll W. Flygare, Ogden, Utah. 360
meters.

KFCV—Fred Mahaffey Jr., Houston, Tex,
360 meters.

KFCY—Western TUnion college, Le Mars,
Iowa. 360 meters.

KFCZ—Omaha Central high school, Omaha,
Neb. 258 meters, Monday, Tuesday,
Thursday, Sunday, 7-9 p. m., concerta.

RFDA—Adler's Music store, DBaker, Ore.
380 meters. Daily except Sunday, 7-8

KFDB—Cahtomm Mercantile Trading com-
pany, San Francisco. Cal. 509 meters.
RFDC—E. V. Craney, Spokane, Wash. 2856

meters.

KFDD—St. Michael's cathedral. Boise, Idaho.
262 meters. Sunday, 12:16-1:30 p. m.
9-10:15 p. m., church services.

K]‘DF—-Wyommg Radio corporation, Casper,
Wyo. 360 meters. Daily except Sun-
day, 2:30 p. m., weather, stocks. Wednes-
day, Friday, 10 11 p. m., concert. Sunday,
10-11 a. m.; 1-1:30 p. m,, church serv-

ices

KI“DH—Umvermty of Arizona, Tucson, Ariz.
360 meters. Tuesday, Thursday, 9:30-
10:30 p. m.

KFDJ—Oregon Agricultural college, Corval-

lis. Ore. 360 meters.
KFDL—Knight-Campbell Music company,
Denver, Colo. _360 meters.

KFDO—H. Evere'tt Cutting, Bozeman. Mont.
360 meter!

KI‘DP—-H..\wkeye Badio and Supply compsny.

Seattle, |

Des Moines, Iowa. 278 meters. Daily, 3 nison, Colo. 360 meters. Daily except|KFJQ—Valles Radio division ot Electric Cog-
p. m., police reports, musical program. Sunday, 9:30 a. m. Tuesday, 9:3¢ p. m., struction company. Grand Forks,
Monday Thursday. 9 p. m., musical pro- concert. 252 meters. .
gram. KFHB—P. L. Boardwell, Hood River, Ore. | RFJR—A. C. Dixon company, Stevensville,

K¥DR—Bullock's Hardware and Sporting 280 meters. Daily except Mondar, 6:20- Mont. 258 meters.

Goods_store, York, Neb. 360 meters, 6 35 p. soorting news. Sunday, 1-1:45 | ppRA—Colorado State Teachers college.

K¥DS—John D. McKee, San Francisco, Cal. . m., concert Greeley, Colo. 248 meters.

360 meters. I\FHC—Umversntv of Oklahoma, Norman.| gpKH—Denver Park Amusement company.

KFDU—Nebraska Radio Electric company,| Okla. 360 meters. Denver, Colo. 226 meters.

Lincoln, Neb. 240 meters. KFHD—Utz Electric company, St. Joseph.| gpr,E—National Educational service, Den-

KFDV—Gilbrech & Stinson, Fayetteville,| Mo. 226 meters. Daily except Sunday.!” yer Colo. 268 nieters.

Arle. 360 mieters. 5:30-6 p. m. Monday, Thureday. Satur- | xFz—Doerr-Mitchell Electric company, SDO‘E

KFDX—First Baptist church, Shreveport.! day, 8-9:30 p. m., concert. kane, Wash. 283 meters. Tuesday, Fri
La. 360 meters. KFHF—Central Christian church, Shreve- day, 9 30 11 p. m.. concert. Sunday,

KFDY—South Dakota Céllegze of Agricul-| port, La. 236 meters. 8-9 p -
tural and Mechanical Arts, Brookings, | KFHH—Ambrose A. McCue, Neah Bay, KGA—The ‘Teibune. Oakland, Cal. 250 me-
S. D. 360 meters. Monday, Saturday, 8:30 Wash. 283 meters. ters. h
p. m. concert. Tuesday, Thursday, 11 | KFHI—Charles V. Dixon, Wichita, Kan. 224 KGB—Tacoma Daily Ledger, Tacoma, Wash. ‘
a. ni., lecture. meters. ooo meters. Daily except Sunday. g9-11

KI‘DL—H’m) O. Iterson, Minneapolis, Minn. KFHJ—Fallon company, Santa Barbzra, Cal. m. Sunday, 7-9:30 p. m, '
360 meters. 360 meters. h(—,G—Rallock & Watson Radio_ service,

KFEC—Meier & Frank Co., Inc., Portland. { \KFTHP—Radio Bulk Products c¢ompany, Portland, Gre. 360 meters. Daily except
Qre.  Daily except Sunday, 6-7, concert® Kearney, Ncb. 246 meters. s“nday_ 7-8 p. m. Wednesday. Sunday.
8:30 p. m. weather, markets, Thursday,| KFHQ—Curtis Bros. Hardware store, Los| 11-12 p. m. Saturday, 10:30 p.

11 p. m-12 a, m. concert. Saturday, 1-2{" Gatos. Cal. 242 meters. EGN—Northwestern Radio Manufacturm:
p. m., children’s hour. KFHR—Star Electric and Radio company,| company, Tortland, Ore. 360 meters.

KFEJ—Guy Greason, Tacoma, Wash. 360 Seattle. Wash. 270 meters. KGO—Altadeaa Radio laboratoery, Altadena.
meters. 'Y —C. J. w ihue, Hawaii. 275 Cal. 280 meters.

KFEL—Winner Radio corporation. Denver, h}:'f;tsersq 3. Paw. Litme e KGU-—The Honolulu Advertiser, Honolulu,
Colo. 360 meters. Daily cxcept Sunday. | xpHU—M. @. Sateren, Mayville, N. D. 261 | Hawail. 300 meters. Daily, 10:30 p. m.
10 a. m.-12:4? p.Mm..dstocl:xF r_elnortsl:o‘il--;) alora * * tola m =, 5. Port
p. m., concer onday, Friday, - R P T Mgt 049 W-_Oregonian Publishing company, P

mi{ concerts. Sunday, 10-I1 a. m.. hf‘nlger—sR. 8. McEwan, Trinidad, Colo. 24 K(l;zmd %:_?eg e DallyDex{:em s‘ég{
church services. : Ry m.. lecture aily exc

KFEQ—J. D. Scroggin, Oak, Neb. 360 KFI—Earl C. Anthony. Inc, Los Angele;_, ga¥ Jﬁlvxnjmgay 1ot b m. dance pro-
meters. Cal. 469 meters. Daily except Sunday, wiia ¥, Sunday. 9-10 p. m.. concert. Mon-

KFER—Auto Electric Service company, Fort | 7-7:30 p. m. Monday, Wednesday. Friday.; E&ram, oy Friday, 10-I1 p. m.. vo-
Dodge. Jowa. 231 meters. 10-11 p. m. Daily excem Sunday, 7:30- daly v]x!edl:i\a ayFnday 5 5 m. Hootowl

EFEV—Radio Electric_shop, Douglas, Wyo.! 10 p. m. Daily, 11 p. m.12 a m. Sun- ?;lollcs OnCaY, o
263 meters. Daily, 12:05 p. m., weather;| day. Tuesday, Thursday. 10-11 p. m. ROY—8t. Martin's college, Lacey, Wash.
SLLORD N Weoncant ; Monday, 12 o m.-1 2. m. Welnesday. |y e meters. Tuesday. Friday, Sunday.

KFEX—Augsburg  seminary; Minneapolis, | Friday, Saturday, 1-2 a. 13 301130 p. m., concert.

Minn. 2%5 meters. Monday, Wednesday, | KFIB—Franklin W. Jenkma. St. Louis, Mo. Kiy e Mron” company. Los Angeles,
Satard: R 5. i Iestuees: ey, K1D—Ross® Arbuckle's garage, Tola, Kan.| Gal '395 meters. Daily except Sunday.
turday, - . m., lectures. unday. "HUCK o 2, ag 5
9?10:30yp. m., Dchurch services. 4 246 meters. Daily, 5:15-5:45 p. m. Mon- 2:30-3-15, 8:46, 9:30, 10:1C p. m. Sun
These stations are those most commonly tuned in every evenmg by tHe Chlcago broadcast

listener.

The time given is central standard. Paciiic coast timc 15
time one hour earlier and eastern time one hour later than the time given here.

+wo heurs earlier, thountain |

KPO-—Hale Bros., Ine. San Francisco, Cal,
423 meters. Monday, Tuesday, Thursday,
Saturday, 2 p. . (noon time signals),
-4 p. m., 6:.'}0-7:30 p. m.. 10 p. m.-12 m.,
concert. Sunday, 2:30 p. m, church
services: 10:30-12 n m., coueert.
KQI-University of California, Berkeley, Cal.
360 meters.

KOP—Apple City Radio club. Hood River,
Ore. 360 meters. Monday, Wednesday,

Frlday. 8:30 p. m., coucert: Wednesday,
.. special program.
KQV—Loudleday Hill Electric_~ tompany,
Pitteburg, Pa. 360 meters. Daily, except
Sunday, 11-11:30 p. m. 3:30-4 p. m,,
coucert, Monday, Wednesday, Friday,
9-9:55 p. m., concert. Friday, 3:30-4:15
p. m., children’s program.
KQW—Herrold laboratory, San Jose, Cal.

360° meters. Daily, ewcem Sunday 2-3:30
p. m. Wednesday, 10-11

KRE—Berkeley Daily Gazene Berkelev -Cal.
278 meters. Monday. 10 p. m.12 m,
Wednesday, 11-12 p. .

KSD—St. Louis Post-Dispatch, St. Louis, Mo,
5468 meters. 9:40, 10:40;

Daily except Thuraday, Sunday, 8
concert.

KSS—Prest & Dean Radio company, Long
Beach, Cal. 229 meters.

K''W—First Presbyterian church, Seattle,
Wash. 360 meters. Sunday, 12 m.-2:306
p. m,, 5-6:30 p. m., 9-11:30 p. m., church
services,

KUO—San ¥rancisco Examiner, San Frane
cisco, Cal. 360 meters. Daily except Sun=
day; 11 a. m.-12 m., 4:30-8:30 p. m., lece

ture: 11 a.m, 2 p. m., 8:45 p. m., weather,
Sunday, 11 a. m.-12 m. and 8 p. m., news,
KUS—City Dye Works and Laundry company,
Los Angeles, Cal. 360 meters. Daily exe
cept Sunday, 9:30 a. m._ calisthenicsy
2-2:30 p. m., concert. Monday, Thuraday,
R Wednesday, Friday,

45 p
KUVQ—Kreetan company, Johnswood Drums
mond Island, Mich. 450 meters.
KUY—Coast Radio company, El Monte. Cal,
360 meters. Wednesday. 6-6:30 p. m.

Saturday, b5-8 p.

| KWG—Portable Wu-eless Telephone company,

Stockton, Cal. 0 meters.

Sunday, 6-7 p. m., markets. Tuesday, Frie

day. 10-11 p. m., concert. Sunday, 4-8
m., concert.

KWH—Los Angeles Examiner, Los Angeles;
Cal. 360 meters. Daily except Sunday
3:30-3:40 p, m., 7-7:30 p. m. 8-8:18
p. m, 10:20-11 p. m., concert.
10:30-11 p. m., church service.

KXD—Modesto Herald Publishing companyy
Modesto, Cal. 252 meters. Daily excepd
Sunday. Monday, 8:30-9 p. m._ Mondays
9-11 p. m. Sunday, 2-5 p. m. church

services,
KYQ—Electric pnop, Hontvium, Hawall 360
meters.

Dally excep$

Sunday,

STATION Met. Monday Tuesday Wedtiesday | Thursday Fnda;-45 Ké"l‘]——'l‘htgle mM{aslc compsany. San Diegos
T 7 3 e eeee] 4 8:.45- 0:45| 8:45- 9:45 11:30-12:30] 8:45- 9: 3 eters
Cros, Csae pif 9:00-10:00 6:30- 7:00 6:30- 7:00| 6:30- 7:00!... KYW—Westinghouse Electric_and Manuface
CFCF. Montreal 440 0:30- 8:00}. .. turing company, Chicago, Il11. 530 meters.
CFCN. Calgary. Alté 440 EIOMD J e sy i T Daily except Sunday, 9:30 a. m., financial;
CKAC, Montreal. Que 430 6:00 market; 10 a. m., market; 10:30 a. my
KDKA, E. Pitisburg, Pa 326 4:00 news; 10:58 a. m., time. signal: 11 af m.g
EDZE, Seattle Wash 455 [10:30-12:30| ............. market; 11:05 a. m., weather; 11:30 a. m.,
KFAF, Denver. Colo...... 360 9:0 news, market: 11:35 a. m.. table talk, 13
KF1, Los Angeles ‘Cal..... 469 84 m. market: 12:10 p. m., Saturday. !mal
KGW, Portland, Ore......... 492 |1 0:0 market: 1%2: 30 p. m. uegvet o
KHJ, Los Angeles, Cal... .. ].395 8:4 market, except Wednesday, Saturda:
KPO, San Franciaco, Cal 423 |1 0:0 p. m., closing quotations except Wednesday,
KSD. St. Louis M6 - {546 8:0 Saturday: 2:15 p. m. news; 2:30 D. m.,
KYW, Chicago, Ill.. 836 1l . s peaemaer. .- 3 cloging quotations: 8 p..m., news and sport
NAA, Radio, Va 435 |8 8 bulletin; 4 p. m., news; 4: 15 stock reports:
PWX, Havana. Cuba. MO0 | 1b iarsorin: B e 4:30 p; m., Jnews and ‘sports; b p. m.
WBAP, Fort Worm“f[‘é{a’é."f 476 news: 6:30 p. m., financial summary: 6:5C¢
AV, Columbus, Ohio.........| 390 p. m, bedtlme storles“ 18 “p.om.. ‘musical
WBZ, 'S gmgheld' Mass. .. ... | 837 program: 8:58 p m., time signal: 9 p. m.,
WCAP, &aslun\’ton D. C. U ase :20- weather; 9: :05 m.. _special features.
WCBD, Zion, 1l 345 :30- Tuesday Thursday 2:35-3 p. m., 9-9:25
™CX, Detroit, Mich. .. .. 517 15- m., concert. Friday, 10-11:36 p. m..
" DAF. Kansas City, Mo...... ... 411 :00- Pate show.  Saturday, 8-0:26 p.m., readings
/DAJ, College Park, Ga 1| 258 g : Sunday, 11 a. m., church services; 6 p. m.
WDAP, Cluc‘}: O LI R a skl 360 115-11: 15 concert, Evening Post program.
WDAR, Philadelphia, Pa.. . .| 396 KZM—Western Radio institute, Oakland. Cal.
WD/’.l“ New 1‘;10:1‘11 g 105 .!60 meters Daily except Sunday, 8:45-2
WEAR. New York, N. ¥, ot KZN——-Desprt News Salt Lake City, Utah.
wg?APhRg}il;%hg“g; 362 :11?0 Ometers Da.llyt except Sunday, 10e
IGI, ags.. . ( p. M., CONCEr
WoR hx‘a?idffr%‘g' N 359 KDZQ—Pyle & Nochols, Denver, Colo. 360
WA Madison Wi ggg J\ZVEwenatoheee Battery and Motor com-
&'—gﬁs N%ami%{]"ll w‘ﬁ 400 pany., Wenatchee, Wash 360 meters,
WHA‘Z' 'Jl?u E“Ne' Y.. 380 Daily except Sunday, 5:30-6:15 p. m.,
WHB, Ka L2 Cit, 411 weather. Mondya, Wednesday, Friday,
WHK, Cler\::lt:ndlgluo 360 10:45-11:30 p. m. Sunday, 9:50-11 p. m.,
e ol L o i WcAh:{’ﬁl:V?ieli:l?r;Zt Jensen, New Orleans. La,
WipP, Philadelphia. Pa. 509 98 o " o
wi‘t% ; g}l]cvelandmOhm 223 s WAAC—Tulane university, Mechanics instis
WJZ, N xc%go(;k N. Y. 455 y . tute. New Orleans, La. 360 meters. .
WKAQ, esv;n Juan, P. R.. 360 i WK:;.D-B(})lhlo gl\(‘lgclmutlcs insttiute, Cincin-
i : nati i0. ¢ meters.
%%VG' Clilnillggear:?h%h%\(mn 363 ! WAAF- -Chlcago Daily Drovers’ Journal. Chi~
WMAQ,  Chicago, ... 448 § cago. T meters. Daily except Sun-
WMC, 'Memphxi ‘Tenn.. 500 t day, 8: 40 a. m., 10:30 a. m., 10:45 a. m.,
WNAC. Boston, Mass. . 278 i 1230 p. m. 12745 p. m., 3 p. m. 4:30
WOAI, San Antonio. Texas. . 385 p. m., live stock a.nd weather reports
WOQAW, Onmiaha, Neb 526 WAAHCommonwealth Electric eompany,
WOC. Davenport, lowa.. ... 284 : i St. Paul, Mim, 300 meters. -
WOO, Philadelphia, Pa.. 509 :00 WAAK—Gimbel Bros.. Milwiukee, Wis. 286
WOR, Newark, N. J N 105 .100 | meters. Daily except. Sundaly ) a. m.,
‘WOS, Jefferson City, Mo... 441 4 ll.llno a]ja:{n el‘(zce L %Veg:{esda'") S‘?mir&'a;
WRC, Washington, D. C 469 h g iy my7 On i y, Sa 5
gg%l Act,llnmtfl nataaomo 4“’)8 """"""" 8 WAAM—I R. Nelson company, Newark,
wsY, Bll‘l?lrl‘na.h nt, Ala... 360 8" J. 363 meters. Daily except Sunday,
WTAM, Cl veEl{a:d O-hlo’ . 3590 L 20 S R T SR PSR 8 '15-8:45 a. m.. market report. Daily ex-
WWJ, Detroit, Mich o B17 | 7:80- 9:00 7 | cept Saturday, Sunday, 10 a. m.. 11 a. m.
ol e ARy ) Monday, Tuesday, Wednesday, Thursday,
s | 7-9:30 p. m., concert.

KEFEY—Bunker Hill and Sullivan Mining and
Concentrating company, Kellog, Idaho. 360

meters. Daily except Sunday, 10-11 p.

EFEZ—American Society of Mechanical En-

gineers, St. Louis, Mo. 360 meters.  ( KFIK—Gladbrook Electric company, Glad-|{ 860 metess. Daily except Sunday, 7-8

KFFA—Dr. E. O. Shelton, San Diego. Calif. brook, Iowa. 234 meters. p. m. Monday., Wednesday, 11 p. m., 12 m.
244 meters. Daily, 8-9 p. m., concert. | KFIL—Windisech Electrical Farm Equipment | gip_ Northwest Radio Service company.
EFFB—Jenkins Furniture company, Boise, company, Louisburg;, Kan, 234 meters. Seattle, Wash. 270 mieters. Monday,
Idaho. 273 meters. Daily except Satur-{ Daily except Sunday, 9:35-11:35 a. M. | wednesday, IFriday, 9:80-10:30 p. m.
day. Sunday, 10-11 p. m.. concert, market. weather report. Monday, Wednes' Daily except Sunday, 7:30-8:15 p. m.

KFFE—Eastern Oregon Radio company. Pen- day, Friday, 7:30-8 m., lecture. KJS—Bible Institute of Los Angeles, ‘Log |
dleton, Ore. 360 meters. Dmly except | Wednesday, 8:10-30. concert. Saturday. o Cal T e KTu-e sdaﬂ
Sunday, 10:30-11:30 p. m., con -9 p. m. concert. Sunday, 11 a. m.-12 m., 9"‘)?335' o rhursd 1ol : Iey"

KFFO—Dr. E. H. Smith, Hillsboro, Ore 229 chureh services; 1-2 p. m., concert. § pq . ulsz.go n? ;S 8'4%1
meters. KFIO—North Central high school, Spokane REREE 10~11"11 B e D e Sy

KFFP—First Baptist chureh, Moberly., Mo. Wash. 252 wmeters. p. m.gli- D. m.. church services. i
276 meters. Sunday, 10:45 a. m.-8 p. m., KFIQ—Yakima Valley Broadcasting associ- | KLN—Monterey Electric shop, Del Monte, |
chureh services. ation. Yakima, Wash., 224 meters. Daily Cal. 261 meters. Dailyy 2-3 p. m. |

KFFQ—The Marksheffel Motor company, except Sunday, 9:30-10 p. m.. weather, weather, markets, news: 9-10 p. m., con- {
Colorado Springs, Colo. 360 meters. Daily.{ markets, Monday, Friday, 10-i1 p. m.| cert. Tuesday, Friday, 9-9:30 p. m., 10-}
9: a. m., weather; 5-6 p. m., concert. concert. 10:30 p. ., concert.

KFFR—Jim Kirk, Sparks, Nev. 360 meters. | KFIU—Alaska Electric Light and Power | ELS—Warner Bros. Radio Supply company,
Wednesday, Friday, 9-10 p. m.. concert. company, Juneau, Alaska. 228 meters. Oakland, Cal. 360 meters. Daily, 1:30-3
KFFV—Graceland college. Lamoni. Iowa. 330 | Monday, Wednesday, Friday, 9:30-11 Byl Friday, 10-11 p. m. Sunday, 2-3
getersd ngnesday 9: %é)‘ai m., tconcert p. m. 20 . m., church services. p H

hursday, m., entertainmen KFIV—V. H. Broyles, Pittsburg, Ean. 24 KLX-—Oal\Iaml Tribune, Oakland, Cal. 360

KFFX—The \icGraw Co., Omaha., Neb, 278 meters. meters. Daily except Sunday, 5:30-7:15F
meters. Daily, 2:30-4 p. m. KFIX—Reorganized Church of Jesu.s Christ.| p. m., 9-9:30 p. m.. news. Tuesday, 10-11

KFFY—Pincus & Murphy, Inc.. Alexander.! " Independence, Kan. 240 mete p. m. Friday, 11 p. m.-12 m., concert.
La. 275 meters. KFIY—DBrott laboratories, Seatt.lo Wash. | Sunday, 12-1 p. m., church services. y

KFFZ—Al_ G. Barnes Amusement company,! 236 meters. KLZ—Reynolds Radio company, Inc., Den-
Dallas, Tex. 226 meters. KFIZ—Daily Commonwealth, ¥ond du Lac,] ver, Colo. . 380 meters. Daily except |

EFGC—Louisiana _State university, Baton} “wig. 273 meters. Thursday, Sunday, 8:30-9 p. m. Thursday, |
Rouge, La. 2534 meters. : KFJA—Central Power company, Grand Is-| Sunday, 9-10 p. m.

KFGD—Chickasha Radio & Electric company, land, Neb. 244 meters. KMJ—San Joaquin Light and Power cor-
Chiciasha. Okla. 248 meters, ' Daily ex-{ gFJB—Marshall Electric Company. Marshall- | ~poration, Fresno, Cal. 360 meters. Daily
copif IS 11:30-12 a. m. 9-9:30 p. m., KIt«‘?Tv(gn—SIOW?- 248 melers o except Sunday. 10 p. m.-12 m.

3 eattle 05! ntelligencer, Seattle. { RMO—Tacoma Times, Tacoma, Wash. 360

hl:;((,}rl‘—v%l;fs‘hanan. Stgg{‘;s& Co., Mount Ver-| M550 "85 meters. Daily except Sunday,| meters. Daily exccpt Sunday., 8-9 p. m.,

KFGH—Leland Stanford, Jr., university, Palo

Alto, Calif. 360 meters.

KFGJ—National Guards Mo., St. Louis, Mo.

266 meters.

KFGL—Arlington garage, Arlington, Ore, 234 7:30 p

meters.

KFGP—Cheney Radio company, Cheney, Kan.

229 meters.
K¥FGQ—Crary Hardware company,
Towa. 226 meters.

K¥GV—Heidbreder Radio Supply company,

Boone,

day,
Tuesday.

pany,
KFJH—Th

tow

Thureday,
Saturday. 9-10 p.
m.| KFIF—Benson Technical Student ‘body, Port-
land. Ore.

360 meters.

6-7 p. m., 10:30-11-30 p. m.

KFJD—Weld County Printing and Publish-
ing company, Greeley, Colo.
Daily, 11:3C a.

_'m. Tuesday, Friday, 10-:1 p. m.

RFJF—National Radio Manufacturing com:

Oklahoma City. Y

m, 1:30

e Sugar Bowl,

meters.
KFJ"K—-(?ellana Radio Electric company, Bris-
kla

233 meters.

Saturday.

day, 12-2 p. m., 10 p. m. to 12 m. !
KHQ—Louis Wasmer, Seattle, Wush. .360‘
meters.

KJQ—Gould the Yight Man, Stockton, Cal |

7:30-8 ;p. m.
m., concert.

11:15 p. m.-12 m., concert.
KNJ—Roswell Public Service company, Ros-
well, N. Mex. 250 metera.
ENT--Grays Harbor Radio company, Aber-

23G meters.
p. m., 3:30 p. m.,

deen, Wacsh, 263 mecters, Daily exeept

kla. 252 meters K%%"daydq L 9 ;

3 < o —Radia Supply company, Los Angeles'! i
EREE,. Sl P Cal. 360 meter%

ENX—Electric Lighting Supply compa.ny.
Los Angeles, Cal. 360 meters.
KOB—New Mexico college agriculture and*

o KFHS—Clifford J. Dow, Lihue, Kanai, T. H. mechanica! arts. State college, New Mexico.

Kl«gél}(a—g;‘s’t gmib?&fx?n church, Orange, | BFJI—Liberty theater, Astoria, Ore. 252 360 meters. Daily, 12:55-1 a. m.; 10:55-

Te\.is 260 meters, Sunday, 11 a. m, meters. s p. m Monday, Wednesday, Friday,

R N s e LSRR Bolice” Gepartment, Detroit. |

i . 5 —De epar nt, etroit, !

Kl?:\‘g;rn ngzha.ugeser?ad o Anap: Shaidaite KI(;JL—HardsIucg 142&4?1211130"\1!‘!118 eompany, Il\fich. 28(:-331(:)1eters. Dmlyﬁexcept Sunday.1

71 - ttumwa, Iowa. meters p. m., C: D. m., reports. !

,ﬁhgﬂ,‘gi?“fflmM“sA%’gaﬁeﬁsege Ber- EFJIM—University ot North Dakota, Grand} KPK — California Examiner, Lot Angeles, J
KFRHA--Colorado State Normal kchool, Gun.¢ TForke, N, D. 229 meters. Cal, 409 meters.

} WAAZ—Holhster Miller

V\'A&N—Umversny of Missouri,
Mo. 254 meters.

WAAP—United Electrical company.
Kan. 360 meters. Daily except Sunday,
12-12:30 p. m.,<&:30 p. m.. weather.
Tucsday, Friday, 8 p. m,_ concert.

WAAW—Omaha Grain exchange, Omaha,
Neb. 360 meters. Daily, 8:45 a. m., 0:45~
10:45 a. m,, 11:45 a. m. 12:156 . ‘m.,
12 45 p. m., 1:15 p. m, markets; 8-8

m., concert.

Columbia,
Wichita,

Motor company,
Emporia, Kan. JGO meters. Tuesday,
Thursday, 7-8 p
WABB—Dr, John B derence Harnshurg'.
Pa. 266 meters. Mounday, Tuesday. Thurs-
day, 7:30 p. m.. concert.

WAB(,—Fulwldor Grimes Battery
Anderson, Ind. 229 meters. F

WABD—Parker bigh school. Dayton, Ohio,
283 meters. X

WABE—Y. M. C. A,, Washington, D. C. 283

meters. ’
WABF—Mount Vernon Register News com-
pany, Mount Vernon, IIl. 234 meters.
WABG—Arnold Edwards Piano _company,
Jacksonville, Fla. 248 meters. Daily. 5-6
p. m., lectures, sporting; 8-9 p. m.. con-

cert.

WABH—Lalke: Shore Tire
dusky. Ohio. 240 meters.
WABI—Bangor. Railway and Electric coms

company,

company, San-

pany, Bangor, Maine. 240 meters.

WABJ—Radio laboratories, South Bend,
Ind. 240 meters.

WABK—First Bapiist church, Worcester,
Mass., 252 meters. Sunday, 9:30 a. m.-
12 m.. church serviee.

WABL——Connectxcut Agricultural  college,
Storrs, Conn. 283 meters. Daily. 11 a. m.-
12 m. 5-7 p. m., special programs to

farmers.

WABM—¥F. E. Doherty, Automotive and
R'iho Equxpmeut company, Saginaw, Micn.
234 meters

WA.BN—Waldo C. Grover, La Crosse, Wis.
254 mete

ABO—Lnke Avemic Baptist church, Roche
ester, N. Y 2.‘;2 meters. Sunday, 9:30
a m.-11 a , 6:30-8 p. m., church serv-

WAH—-del:md Refining company., 30 South
Main street. El Dorado, Kan. 1399 meiers,
WAJV-—Indian Pipe Line corporation.
Princeton JInd. 360 meters.
WBAA-—Purdue universily. West Lafayette,
Ind. 360 meters. Monday, Friday eve-
ning.

*Continued on Page 14.
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WBAD—Sterling Electric company. Minne-
apolis, Minn. 360 meters.

WBAF—F. M. Middleton, Moorestown, N.J.
360 meters. 3 .
WBAH—The Dayion company, Minneapolis,
Minn. 3860 meters. Daily ®xcept Sunday.
1-1:30 p. m. Saturday, 11-11:30 a. m.

Wednesday. 8-10 p. m. i

W BAN—Wireless Phone corporation. PQLer-
son, N. J. 244 nieters. Daily except Sun-
day, 8-10:30 a. m., 1:30-4:30 p. m. Sun-
day, 9§-11 a. m., 1-4 p. m, 6:30-9:30 p. m.

WBAO—James Milliken university, Decatur,
{il. 360 meters.

WBAP—Fort Worth Star Telegram, Fort
Worth, Texas. 476 meters. 9 a. m., open-
ing market; 10 a. m., market; 10:57 a. m.,
time signals; 11 a. 'm., market, weather:

2 m., 1p m,2p m, 3p m, markets;

3:45 p. m, financial review; 5:30-6:30 360 meters,

p. .. sporting; 7:15 p. m. conceri; 8 § WDAU-Slecum & Kilbourn, New Bedford,
D. m., sports review: 9:30 p. m. daily ex- Mass. 360 meters. Monday, Wednesday.
cept Saturday, Sunday, concert: 7 p. m., Friday, 11:15 a. m, Wednesday: 68-7 p.
Saturday only, Sunday school review; Sun- m., concert. Sunday, 9-11 a. m, 45
day, 11 a. m.. church services: 5:30-6:30 p. m., church services. -
p. nl. gporting. Silent nights, Saturday, | wWDAX—First National bank, Centerville,
Sunday. . . Iowa. 268 meters. Daily except Sunday.

WBAU—Republican  Publishing company, 11:30 a. m.. news. Monday. Thursday,
Hamilton, Ohio. 258 meters. 7:30-9 a. m., concert.

WBAV—Ernor & Hopkins Co.. Columbus. | whAY._ Radio Equipment corporation, Far-
Ohio. 390 meters. Daily except Sunday. go, N. D. 244 meters. Daily except Sun-
12:30-1 p. m. Monday, 7-9 p. m. : day, 10:30 a. m., weather: 7 p. m., sport-

Wr?i,}w——ht{arletta college, Marietta, Ohio. ing, Tues. Thursday, Saturday. 8:30-9:30
246 meters. -\ &) y . e m.., church

WBAX—John H. Stenger Jv. Wilkes-Barre, | P: M. concert. Sunday, 11:30 a
Pa. 360 meters. ¥

WBAY—American Telephone and Telegraph
company, New York, N. Y. 492 meters.
Wxperimental station. I

WBBA—Newark Radio Laboratory, Newark.
Ohio. 240 meters. Daily except Saturday,
Sunday, 6:30-7:30 p. m. Sunday 1:30-]

¥ i pt m,
WBBC—Sterling Radio Equipment company, |

Sterling, Ill. 229 meters. { mier Grand Piano, New York city, N. Y.
Vl-’BBD—lgBarbey Battery Service, Reading,| 405 meters. Daily except Sunday, 11 a. m.-
Pa. 224 meters. i 12 m. concert. Wednesday, 6-7 p. m.
WBL—T. H. Radio company, Anthony, | concert. Friday, 10-11 p. m.. concert. !
Kan 261 meters. Monday. Wednesda.y. WDZ—James Y. Bush, Tuscola, Il. 278

Saturday, 8-10 p. m. Sunday. 10 a. m.,
church service.

V.BS—D. W. May, Ine., Newark. N. J. 360
meters. Daily except Sunday, 10-11 &. m., |
2 m., 1:15 p. m., 1
cert. Tuesday, Thursday, Saturday, 6:80-
8:30 p. m., concert. Sunday. 8-9:30 a. m.,
church service; 12 m.-2 p. m. concert,

\‘-'ET—Southern Radio corporation, Charlotie,

C. 360 meters. Daily except Sunday, |

10 a. m, weather: 11 & m,4 p. m. con-| in reports;: 2 p. m..
cert; 7 p. m.. markets. Monday, Wednes- | ﬁgﬂ.sg);% ;ngl__gzg::margoof markets. 4
aay, Friday. 8 p. m. concert. Sunday, 10 WEAD—Henry tRadio and Electric Supply
WEU ity ‘ot Ghivane. Chirmce il 286 | ( COMPany. Atwood. Kan. 208 B s hur
meterslegnda.y gvaggfxesda;a%r'iday "3:30- AT RobytechinicpIn LA o) SESunIE,

4 p. m. Wednesday, Friday. 7:20-8 p. m.

WBZ—Westinghouse Electric and Manuface-
turing company, Springfield. Mass. 337
meters. Daily except Sunday, 11:56 a. m.-
12 ‘noon, time signals: 6 p. m., sporting;
v:30 p. m. bedtime story: 7 p. m.. con-
cert; 8 p. m. sporting. Monday, Wednes-
day, Friday, 5-6 p. m., WBZ Trio. Sun-
day, 6:830-7:30. church services.

WCAC—John Fink Jewelry company, Fort
Smith, Ark, 360, meters.

WCAD—St. Lawrence university, Canton,
_N_Y.__ 280 matars

WCAE—EKaufman & Raer Co.. Pittsburg, Pa, |
482 meters. 11:30 a. m., news: 2:30 p. |

., concert; 3:30 p. m. stocks; 5:30 p. m.,
sporting: 6:30 p. m., sporting; 7:30 p. m..
concert: 9:30 p. m.. late news and sport-
ing.

WCAF—Michigan Limestone
company, Rodgers, Mich. 360 meters.
$'CAG-—Clyde R. Randall, New Orleans, La.

2688 meters.

WCAH—Entrekin Electric company, Colum-

and Chemical

bus, Ohio. 288 meters. Daily, 11:30.
12:30 p. m., concert. Tuesday. 7-9 p. m.,
concert, Sunday, 10-12:30 p. m.. chureh
services.

WCAJ-—Nebraska Wesleyan university, Uni-
versity . Place, Neb., 360 meters. Daily,
10:30 a. m., weather. Tuesday, 7 p. m.,
children’s hour. Thursday, 8 p. m., con-
cert. Sunday, 11 a. m.. church service.

WCAK—A. P. Danicl. Houston. Texas. 360
meters. Daily except Sunday, 7-7:30 p. m.,
concert. Wednesday. 8-9 p. m.. concert
Sunday, 3-4 p. m., features.

WCAL—Department of physics, St. Olat col-

| WDBC—Kirk Johnson & Co.. Inc.. Lancaster,

:15-1:30 p. m., con-| WEAA—Frank D. Fallain, Flint, Mieh.

Texas. 360 meters. Daily except
Sunday, 1-1:45 p. m., 7:15-8 p. m.

WDAP—Chicago Board of Trade, Drake ho-
tel, Chicago, I1l. 360 weters. 9:35 a.
m., 10:01 a. m, 10:31 a, m.. 11:01 a. m.,
12:01 p. m., 12:3! p. m., 1:01 p. m.,
1:25 p. m., market reports; 3:15 p. m.,
closing quotations; 6 p. m., market sum-

mary. Saturday, 12:05 p. m., closing quo-
tations. Daily except Sunday, 1:35 p. m.
concert. ‘Tuesday, Thursday, Saturday, 10

p. m., concert. Sunday. 9:15 p. m., con-
cert. Tuesday, Thursday. 7-8 p. m. Wed-
nesday, PFriday, Saturday. 7-8:30 p. m
Wednesday, Friday, 10-12 p. m., concerta.

WDAR—Lit Brothers, Philadelphia, Pa. 395
meters. Daily except Sunday, 11-55 a. m..
1-2 p. m., 3:30-5 p. m.. 8:30-7 p. m.. con-
cert, Monday, 6:30-9:55 p. m., concert.
Wednesday, 7-10 p. m., concert. Friday,
7-8:15 p. m., concert.

WDAS—Samuel A. Waite, Worcester, Mass.

. 258 meters.

WDBF—Bobeft G. Phillips. Youngstown,
Ohio. 261 meters., e

WDM—Church of the Covenant, Washing-
ton, D. C. 360 meters. Sunday, 10 a. m.,
church service 7 p. m., church service.

WDT—Shipowners Radio Service and Pre-

meters. Daily except Sunday., 8:30 a. m.,
98 m, 9:30 a. m., 10 a. m., 10:30 a. m.,}
11 a. m., 11:30 a. m., 12 m.. 12:15 p. m.,
livestock markets. 280

meters. Daily except Sunday, 7-7:30 p. m,. |
police reports. ; , i
WEAB—Standard Radio Equipment com-
pany, Fort Dodge. Iowa. 360 meters. |
Daily except Sunday, 8:40 a. m.-12:20 p.

Va. #$60 meters.

WEAF—American Telephone and Telegraph
company, New York, N. Y. 492 meters.
Daily except Sunday, 10 a. m., 11 a. m,
3p m. 4:30 p. m, 6:30 p. m, 8 p. m,
concerts. Sunday, 2:30, 3:30, 6:30, 9

. m.

W%‘.AG-—Nicholas Hineline Bassett Labora-
tory. Edgewood, R. I. 231 meters.
WEAH—Witchita Board ot Trade. Wichits °
Kan. 244 meters, Paill «i.epi.  Sundaay,
7:40 a. m., & 2. m, 9 a. m., 10 a m,

11 a. m. 12 m.. market reports.
WEBAI—Cornell university, Tthaca, N. Y. 286 |
meters. I
WEAJ—Universtiy of South Dakota.
millfon, S. D. 3680 meters.
WEAL—J. B. Abercrombie, St. Joseph, Mo.
360 meters.
WEAM—Borouzh of North Plaintield. North !
Plainfield, N. J. 262 meters. !
WEAN—Shepard Stores. Providence, R. T.]
273 meters. Monday, 5-6 p. m., Tuesday.
11 a. m-12 m,, 5-8, 7:15-9 p. m. Wednes-
day, 11 a. m.-12 m., 34 p. m, b-7-
9-30-11 p. m. Thursday, 11 a. m.-12 m.,
34 p. m. 56 p. m, 7:15-9 p. m. Fri-
day, 11 a. m.-12 m., 3-4 p. m.,, 5-0 p. m.
Saturday, 11 a. m., 3-4 p. m., 67 p. m.
Sunday, 10 a. m., 6:30 p. m. :
WEAO—Ohio State university., Columbus,
Ohio. 360 meters. . f
WEAP-—Mobile Radio company, Mobile, Ala.
360 meters. Daily -except Sunday, {2 m., |
reports; 4-5 p. m., concert. Daily except
Sunday, Monday, 7:45-8:45, concert. Sun-
day. 3-3:30 p. m., church service.

Ver-

} i i e WEAR—News and American Publishing
iefe, Northfield, Minn. 360 nieters. - '
V.'CAg\I—Vi]lanova college, Villanova. Pa. 360 C‘:L‘Hgallz.‘ce%at.ltlrg‘ol;%adeb:303_20 p‘fm‘ex;s.‘
meters. S L 3 4 )
WCAO—Sanders 3%05"“'“311 couﬁpnny. Balti- év_e,iz(;,hse}?,odx;)d ,r;;e“s' Tuesday, Thursday.
more, . meters. aily except AQ T I o D
S w D. Hecht company, Washington, o
Sundgy.mll-lz noon. Mon, Wednesday, | g:.AS.TiGO Lo b dDa“"‘i“ %xcept.ﬂ 7Sunda)n
C. ol . " ! 23 p. m. Wednesday, Friday, 6-7 p. m.
“Edkx\nf:)ar?yttes\zgg?xli(:mgzn %).t%n_mc‘;a?;el;i'é}.’;"WE_AU—Davidsoq Bros. company, Sxou:i
WCAR—Alamo Radio Eleetric company, San Clt.\’.l ¥°W93' 36011mgt.er‘rsr; la‘r-;’ I?xc;y
fnsonto. Toxas. a0 ometers. “Monday, | 2NN, B 100 A1 Stonday, Wednesday.
g‘r’l}?rsday. Saturday, 8:30-9:30 p. m.. con-{ g iday. 89 p. m.. concert.  Sunday, 7-8
WCAS—William Hood Dunwoody Industrial p. m. church service. .
institute. Minneapolis, Minn. 246 meters, | "WIEAY—Iris theater, Houston, Texas. 380

Monday, 9:30-11 p, m.. concert. Monday,
Wednesday. Friday. 6:30-7 p. m., code in.
struction.

Y i Inc.,, St
V'CAT—South Dakota School of Mines. Rap- : Benwood company. . g
id City, S'o D. 240 meters. Daily except‘]‘ 111:‘9&1;; };{g.p -%210 xr;szmésdg_uegq;y.p.sig.
?v::?ﬂgxi .l-ep'?gg-a' a!éhnlelsda' mg".l?, D om. ! WEVoHwiburt-Stil  Bleetric  company.
concert. 3 e P- M- | VHouston. Texas. 360 meters.  Daily cx-
S el Tl B | ERL RIS Ty B Tomten
386 meters, L 10 . m. : 1 1 ., & p. m, ert.
Frgiay.e LG§30-7ap’., m., co:oeﬂ_ s"{;ﬁgg‘;‘ WEW-—-St. Louis university, St. Louis, Mo.

v
9:55 a. m.._church gervices. F
WCAV—Dice Electric company, Little Rock.g

p. m. Daily. 12-12:30 p. m., sporting. |
WCN—Clark university, Worecester, Mass. 360

i
metars,

WEM—University of Texas, Austin, Texas.| pany. Hutchinson, Minn. 360 meters. |
360 meters. Daily except Sunday, 11:57-12:30, time
VCX-—Detrait Free Press. Detroit. Mich. 517, and weather. Tuesday, Wednesday, 8:30
meters. Two p. m. news: 2:153 p. m..i p. m. concert. Sunday, 2:30 p. m,!
stock: 2:20 p. m.. Thursday only. Sunday ' church services.
school lesson: ©2:50 p. m.. weather, mar- WFAQ—Missouri Wesleyan college, Came-
;(etg). (486 metm:g). 4‘:11;’}011. m,, sporting: ron, Mo. 360 meters.

(30 p. m., sporting; 4:50 p. m.. concert T ily rgus Leader, Sio
and sporting. Maunday. Wednesday., Thurs- wg‘ﬁ;l; ’IéheD.Dalséo ;egze,-s‘ Daily excel;xt
dny.k F‘ngag.38:30~1& p. Itm..taltcrn]a'.c Sunday, 9:18, 11:15 a. m., 12:30, 1:30
weeks; 7-8: D. .. alternate weeks. e ' 730, .
Tuesday only, 10-12 p. m. the Red ADplc’ p.pm‘, markets and weather; 7:30, ‘sport:

¢lub. Sunday. morning and evening ehurch
serviee.

WDAD—William Louis Harrison, Lindsborg,
Ban. 360 meters. Tuesday, Thursday
Friday, 9:30 p. m., concert.
. m., church services. *

WDAE--Tampa _Daily Times,
360 meters, It

H
H

concert. ;
WDAF-—Kansas City Star, Kansas Citp., Mo.

Sunday. 3:30

Tampa, Fla.
Wednesday. Friday, 7-9 p. m.,

411 meters. Monday. Wednesday, Friday, ! . m., concert. WIAJ—Fox River Valley Radio Supply com-
8-9:30 p. m. Daily except Sunday. 3:30.| WGAF—Goller Radio service, Tulsa, Okla.| Dpany, Neenah, Wis. 224 meters. h
4:30 p. m. Daily except Sunday,.5:55-6. 360 meters. g WIAR~Daily Journal 8tockman, Omsha, ||
D. m. weather. Daily except Sunday, | WGAL—Lancaster Electrical Supply and| Neb. 278 meters. Daily except Sun- |
11:45 p. m.-1 a. m., concert. Constructlon company, Luancaster, Pa. 248 . day. 7:46 3. m., 9:10 a. m, 10:20 a. m.,

WDAG—J. L. Martin. Amarillo, Texas. 263'1‘ meters. Monday, Wednesday, Friday,; 12 m. 1:30 p. m., 3:50 p. m., market
meters. Tuesday, Thursday, 8-10 p. m.,! 6:30-8 p. m. concert. Sunday, 2.2;303 and weather.

concert, |
WDAH—Trinity Methodist Church. South,
El Paso. Texas, 2 meters.  Wednesday,
Thursday. Sunday, 7:30-8:30 p. m,
WDAI-—~Hughes Radio corporation., Syracuse,
N. Y. 246 meters. Daily except Sunday,
11 a. m., market report.
WDAK--The Courant. Hartford, Conn. 261
meters.  Saturday, 6-9_p. nt, 1
WDAL—Florida Times Union, Jacksonville,
Fla. 360 meters. Daily, 10 a. m,, weath-
er; 3-4:56 p. m., concert: 7-8 p. m., en-
tertainment: 8:30 p. m., reports.

WGAU—Radio Manufacturing

Daily except Sunday., 11 a. m.,
1. 2:30, 6 p. m. PFriday. Saturday, 8-10
p. m. Sunday, 11-8 p. m.

WEB—The

261 meters. Daily except Sunday, 9 a. m.,

cept Sunday, 3:30-4 p. m.,, markets. Mon-
day, Wednesday, 7:30-9 p. m., concert.
WFAN—Hutchinson Electrical Service com- |

ing.
WFAV—University of
Neb. 360 meters. Daily except Sunday,
10 a. m., 12:40 p. m., weather. Saturday,
10 a. m., 12:30 p. m.. news. Wednes-
day. 8:30 p. m., concert,
WFI—Strawbridge & Clothier, Philadelphia,
Pa., 395 meters. __Daily except Sunday,
9:48 a. m., market; 12 m., 2, 5:30 p. m.,
concert. Tuesday, Thursday, Saturday, 7|

Nebraska, Lincoln,

p. m., church service. - - H
WGAN—Cecil E. Lloyd, Pensacola, Fla. 360

meters. i
WGAQ—Glenwood Radio corporation, Shreva- H

port, La. 360 meters. Daily execept Sun-
day, 12:30-1:30, 6:30-7:30 p. m. con- 3
cert. Sunday, 11 a. m. 7:30 p. m,'

church services. )

WGAR—South West American, Fort Smith, |

Ark. 360 meters. I
and Service

company, Wooster, Ohio. 226 meters.

WDAM—Western Eleetric company Wew WGAW—E, C. Albright, Altoona, Pa. 261!
York city, N. Y. 360 meters. meters. Tuesday, Wednesday, 8-10 p. m., |
WDAO—Automotive BElectric company, Dal- concert, Sunday, 8-9:30 p. m., concert.j

WGAY—North  Western Radio _company,
Madison, Wis. 360 meters. Daily ex-
cept Sunday. 9 a. m.. weather; 4:30 p.
m., news. Monday, Thursday, 8:30 p.
m., concert. Sunday, 3 p. m. concert.

WGAZ—South Bend Tribune, South Bend.
Ind. 360 meters. Daily, 9:30 a. m,, house-
hold hints; 5-5:30 p. m.. concert. Mon-
dai‘y;. Wednesday, Friday, 7-8 p. m.. con-
cert.

WGF—The  Register
Moineg, Towa. 860 meters.
day, 7:30 p. m.. concert.
D. m.. concert. Sunday, 5
service,

WGI—American Radio aud Research cor-
poration, Medford Hill.,, Mass. 360 meters.
Sunday. 3-4 p. m., concert; 7:30-9 p. ..
concert. Monday., 4-5:30 m., reports.
Tuesday, 11 a. m.-12 m., concert; 2-3 .
m.. woman's club; 4-7:30 p. m., concert.
Wednesday, Thursday, 11 a. m.-12 m., con-

and Tribune, Des
Tuesday, Fri-
Saturday. 10
p. m., church

cert;: 4-5:30 p. m., reports; 6:30-8 p. m.,
coucert. Friday, 11 a. m.-12 m., concert;
2-3 .. woman’s club; 4-5:30 p. m.,

. m
reports; 6:30-8 p. m. concert. Saturday,
5-5:30 p. m., reports; 6:30-8, concert.
WGL—Thomas F. J. Howlett. Philadelphia,
Pa. 360 meters.
WGM—The Atlanta Constitution, Atlanta,
_Ga. 429 meters. Daily except Sunday,
Wednesday, 6-7 p. m., concert; §:30-10:30
b. m. concert. Sunday, 3:30-4:30 p. m.,
organ recital; 9:30-10:30 p. m.. concert.
Wednesday, 12-1 a. m., concert: 4
WGR—Federal Telephone 2ud Telegraph corm-
pany., Butfalo, N. Y. 360 meters. Daily
except Sunday, 10:45 a. m., weather;
1 a. m., organ recital; 1:35 a. m.. market:
1:30 p. m.-2:20 p. m-3:30 p. m.-4:30 p.
m., stocks:; 5:30 .p. m., organ recital: 6
P. m. news; 7:45 p. m. on Friday, roacd
reports. Monday, Wednesday, Friday, 10:45
© D._m. councert. Sunday, 2 p. m, church
BEervice.

WIAU—American Trust and 8avings bank.
Le Mars, Jowa. 360 meters,

WIAY—Woodward & Lathrop,
D. C. 224 meters.

WIK—K, & L. Electric company, McKees-
port, Pa. 360 meters.

WIL—Continental Electric Supply company,
Washington, D. C. 360 meters, Daily
except Sundar, 4:30-8 p. m., concert.

WIP—Gimble Brothers, Philadelphia, Pa. 509

Waghington,

meters.  Monday, 3-2:30 p. m., concert:
5-5:45 p. m. concert. sporiing; 6-6:30
{». m., bedtime stories. Tuesday, 12. m.,

D. m., organ recital; 2-2:30 p. m., con-
cert: 5-5:45 p. m., concert, sporting; 6-
6:30 p. m., bedtime stories; 7-7:20 p. m,

lecture: 7:20-9 p. m., concert; 9:10-11
P. m., concert. Wednesday. 2-2:30 p. m.,
concert: 5-5:45 p. m. concert, sports:
8-6:30 p. m., bedtime stories. Thursday,
12 m.-1 p. m. organ recital: 2-2:30 p. m.,
concert: 5-5:<6 p. m., concert. sporting:

6-8:30 p. m., bedtime stories: 7-8 p. m.,
concert: 8-8:30 p. m., organ recital. Fri-
day, 2-2:30 p. m., concert: 5-6:45 p. m.,
concert, pporfing; 6-68:30 p. m., bedtime
stories. Saturday, 12 m.-l1 a. m.. organ
recital: 2-2:3¢ p. m., concert; 5-5:45p. m.,
concert, sporting: 6-8:30 p. m., bedtime
stories; 7-7:20, lecture; 7:20-9 p. m., con-
cert: 9-9:12 p. m., concert. Sunday morn-
ine and evening church services.

WJAB—American Rlectric company. Lineoln,
Neb. 360 meters. Monday. Thursday.
9:30-10:16 p. m., concert. Sunday, 8-9
n. m. church services.

WJAD~Jackson’s Radioc company, Waco.
Texas. 260 meters. Daily except Sun-
day, 4-4:30 p. m. Monday, Friday 8 p. m.,
concert.  Bunday,, 11 a. m. church
Bservices.

WJAF—Muncie Press and Smith Electrie com-
pany, Muncie, Ind. 360 meters, Daily
except Sunday, m.. 4:30-5

WGV—Interstate Electric company, New Or. |
leans La. 360 meters, Monday, Wednes- |
day, Saturday, 7-8 p. m.. concert. Satur-
Ay, 6:30-7:30 p. m., concert.
WGY—General Electric company, S3chenec-
tady, N. 380 meters. 10:556 a. m.|
noon, time signals: 1:01,
stocks; 1:20 p. m. weather: 12 m. con-
cert; 4 p, m., stocks: 4:18 p. m., market
reports; 4:20 p. m., news: 4:30 p. m.,
sporting: 4:30 p. m. Friduy only, chil-
dren’s story; 6:40 p. m. Friday only.
health talks. Daily except Sunday, 6:45

D. m. concert; 8:55 p. m.. 9 p. m., timen

signal: 6:30 p. mw. Friday only, concert.
Sunday, 9:30 a. m., §:

BErvices.
WHA—University of Wisconsin,
Wis. 360 meters. Daily except

11:59 a. m., time slgnal, weather. Mon-

aay, Wednesday, Friday, 7:30 p. m.. news. |

WHAA—State University of Jowa, [owa City, |
Iowa. 283 meters. :

WHAB—Clark W. Thompson company.. Gal- |

veston, Texus. 300 meters. Daily excent

Sunday. 9:45 a. m., weather; 10:55 a. m,,
time signal; 12 m. stocks: 3:30 p. m..
stocks: 5 p. m.. concert. Tuesday, Friday,
8 p. m.. concert. Sunday. 11 a. m., 7%
p. m. church services,

WHAC—Cole Brothers Electric
Waterloo, Te:va, 855 iacera.
Sunday. 6"b. m. news.

company,
Daily except
Monday, Wednes-

day, Friday, 9:30 p. m., concert,. Sunday.
11 a. m., church gervices,
WHAD—-Muarquette university, Milwaukee,

Wis. 280 meters. Wednesday, 7:30-8:30
p. m., concert.

WHAG—University of Cincinnati
Ohio. 222 meters,

WHAHN—Hafer Supply company, Joplin, Mo.

360 meters. Tuesday, Thursday, 8-10 p.
m. Daily except Sunday, 10 a. m. 2 p. |
m. Saturday, 10:30 p. m. 11:30 p. m.,

WHAR
{—Roberts Hardware compan , Clarks-
burg, W.. Va. 360 meters. pany
WHAL—The Capital News, Lansing, Mich.
248 meters, Daily except Sunday, 12:30
p.m, 2:65 P. m, 4:30 p. m. Monday.
Wednesday, Friday, 7:45 p. m. Saturday,
12 midnight, concert. Sunday, 2:30 p. m.
church service.
WHAM-—University of Rochester, Rochester.

N. Y. 360 meters. Daily except Sunday
1:50 p. m.. 3:15 p. m.. weather and mar-
ket: "6-3:30 p. m.. concert, Sunday. 2:186

D. m., church gervices.
WHAO—F. A, Hil). Savannah. 360
meters.
WHAP—Otto & Colns. 360
wrﬁ?g—ss

emmes Motor company, Waghing—
ton, D, C. meters. Monday, 6-7 p.

Ga.

Decatur, Il

242
m., lecture.

WHAR—Paramount Radio and Electric eom-
bany, Atlantic Clty, N. J. 231 ieters.
Daily, 1-2 p. m., 6-8 p. m.

WHAS—The Cowrier Journal and Louisville
Times company, Louigville, Ky. 400
meters. Wednesday, 4-5 p. m. concert
market. weather; 7:30-9 p.. m., conecert.
Sunday, 10 a. m.. chureh service; 4.5,

sacred musie,
WHAV—Wilmington Electric Specialty com-
pany, Inc., Wilmington, Del. 380 meters.
WHAY—Huntington Publishing company,
Hurntingfon, Ind. 360 meters. Daily ex-
cept Sunday, 12 m.-12:30 p. m.. weather:
3 p. m., concert: 6 p. m., news. Monday.
Wednesday. Friday, 8 p. m., concert. Sun-
day. 3 p. m. church services: 4 p. m.,
concert.
WHAZ—Renssel ae
Troy, N. Y. 380
8-¢

Polytechuic Institute,
Monday only,
30 p.m., 11 a. m.-12:30 p. m.. sec.

stockd reporis; g a. m., weather: 2 p. ond M;gdag of‘& e‘ach mlon]t:jr;. e %08 oo
Ark. 360 ters. m., closing quotations. eney Auto and ectric  School,
V\‘Cru(—Uni\'eﬂ?L'grscf’ vermont, Burlington, | WFAA—Dallas News and Dallas Journal, Eansas City. Mo, 411 meters. 8:23 a.
Tt 330--Meters. 'l Dallas, Texas. 476 meters. Daily except m., 8:35 a. m, 9:25 a, m., 10:25 a. m.,
¥.C\¥-—~nessclman-O'Driscoll Music house, | Sunday. 10:30-10:55 a. m. weather; 10:30 a. m.. 11:95 a. m., 11:30 a. m.,
Milwaukee, Wis. 261 meters. I 12:301 p. m. lectures: 2:30-3 p. m.| 12:23 p. m...12.27 p. m., 1:25 p. m., 3
* WCA7—Robert E. Compton and Carthage col-| stock: 3:30-4 p. m., news; 4:30-5 D. m. [ p. m., stock, weather, grain; 3:05 p. m.
lege, (gar!.hage.TIIl.d 60 meters. Speeial | sportin%:o 5:30-6 p'be:gf.," houstehold GhTsts':b grain ;eﬂgw:g.ZAg xl)om 2p.m, 7 p.m.,
concert every Tuesday. 8:15-6: D | My ime story: :45-7 1 concert. unday, 8- p. m., concert.
WCBA—Charles W. Haimbach, Allentown.” p. m., sporting: 8:30-9:30 p. m., concert. | WHD—West Virginia  university. Morgan.é
:Ii’;la. 280 lmetere. qu(’lndesday.1 ;aturday. Sunday, 2:30-3:80 p. m., bible class; 9:30- Vvi({)wn. W. Va. 360 meters. 4
a. m-l1 p. m. Sunday, 1-83 p. m.; 11 p. m., concert. . WHK—The Radiovix company, Cleveland,
“‘B-SBEKm'& RU- B 1 WFAB—C. F. Woese, Syracuse, N. Y. 234 ’{’ Ohio. 360 meters. Daily except Su,nda.V.F
Sroanviite  otio. "9 metry, OMmPany.| meters. Sunday, 8:30-9 p m. church; 1 P gd Do m.. 6 p.m., concert. Wed'
o i, A0 = | _ service. . nesday, 8-9:65 p. m., concert. Sunday, |
Wr(legg;;wﬂi}l(‘)rr‘\d(fi’\‘""x;‘l“iiioal;'vaé %;)Or; Ig. c?;?"ngF;g‘ C.t Sprattley, Poughkeepsie, N‘; 8-9:55 p. m.,, grand opera. RSy i
> = nday. Friday, 8- . o, o X 3 meters. i WHN-—Associated Broadcasters. Ine., Brook- |
E;?\]l:f-ch“ gg‘l_l‘r;istgéy.@lfgg‘:'2b:i_%—i.{;toap. 3 WEAE—EI";"_‘CN 33‘%%‘“7 f"mp"’“%e l;or't" lyn, N. Y. 360 meters. Daily ef\f:ccntrggn. !
Bible class! 2:80-5:30 p. m. chureh iR alex st njeiers. 168AaY, L day, 8:3010 a. m. 11 a. m.-I2 noon, |
B p Thursday, 11 p. m.. conéert. 1:15-2-15 p. m., 2:45-4:3 o T -
wsc“ﬁ‘_”ﬁf,‘,mey Electric company. Minneapo- | WFAJ—Hi-Grade Wireless Instrument com- | da,\-,, wggm?sda,._ Salll;da)',oﬂ :];)30311 D?“,;: 1
} ; ter 1 o pany, Asheville, N. C. 250 eters. | concert. Tuesday, T : 0.
lis. Minn. 360 meters, G ' : 2 n - Tuesday, Thursday. Friday, 8:30
WCK_Stix-Baer-Fuller. St. Louis, Mo. 3807 WFAM—Granite City Electrical company.| 13 p  m.  concert. Sunday, 8:30-9:30
meters. Monday, Wednesday, Friday, 7-8| St. Cloud. Minn, 360 meters. Dailly exX-y ;7 ' 95" m. 8:30-11 p. m.

ford. Jll. 252 meters. Tuesday, Friday.
7:30-8:30 p. m., concert. . Monday. Thurs-
day, 8-9 p. m.. concert. Sunday, 12 m.- §
1 p. m, church services.

WIAC—Galvesion Tribune, Galveston, Texas.
360 meters. Daily except Sunday. 12:33
p. m. reports. Tuesday, Saturday, 8
p. m., concert.

WIAD—Ocean City Yacht elub, Ocean City. '
N. J. 254 meters. Friday, Saturday. Sun- |
day. 8-12 p. m. ]

WIAF—G. A. DeCortin, New Orleans, La.§
234 meters. Tuesday, 8-9:30 p. m. Sua. |
day. 10-11:30 a. m., church serviees.

WIAB-—Joslyn Automobile company, Rock~§
|

WIAH~Continental Radio and Manufactur-

Daily except Sunday, 12-1 p. m., concert.

!
ing company, Newton, Yowa, 360 metel-s.!|
Sunday, 10:45 a. m., church eervices. i

| WIAI—Heer Storea company, Springfield, Mo. |

262 meters. Daily except Sunday, 10:30
a. m., weather and concert. Tuesday,
Thursday, Saturday, 7:30 p. m., concert.

0—School for gineering of Milwaukes, ;|
Milwavnkee. Wis. 80 meters. Monday. !
Tuesday, Thursday, Friday, 10-10:30 2. m.,
11:30 a. m..-12 m., concert: 56 p. m.
concert: 7-7:30 p. m., concert.
WIAQ—Chronicle Publishing company, Ma-
rion, Ind. 226 meters,
WIAR—Paducah Evening Sun., Paducah, Ky.
360 meters. Daily except Sunday, 7-8
. m., concert. {

D
WIAS—Hawkeye Home Eleciric company,

Burlington, Towa. 260 meters. Tuesday,
Thursday, 8-9 p. m., concert. l
WIAT—Leon T. Noel, Tarkio, Mo.

360 i
mefara.

m.,
¢ WIAG—Norfolk Daily News,

1:10 p. m,, |

p. m.. church ?]

i R M. concert,
Madieon, , WJAP—Kelly-Duluth company. Duluth, Minn.
Sunday, | 1eters

o i.p oncert.
Cincinnati, | WJAZ—Zenith-Bdgewater Beach Hotel Broad-

p. o
D. m.  Monday, Wednesday, Friday, Satur.
Sunday, 11:45 a. m.-12
church garvices

Norfolk, Neab,

360 meters, Daily except Sunday. 12:15.
5:30 p. m., weather, markets, news.
WJAK—C. J. White, Greentown, Ind. 92354
nleterg,
WJAM—D. M. Perham. Cedar Rapids. Iowa.
268 roeters. Daily except Sunday. 9-10:20

8. m.. 12:30 p. m. markets, Tuesday,
Wednesday, Friday, 7:15-8-16 p. m.. con.

cert,

. WJAN—Peoria Star, Peoria, TI. 280 moters,
Daily except Sunday, 915 a. m. 10:30

a. m. 1:30 P, m., markets, weather:

5:30 p. m.. spotrt.mg. Tuesday, 9:15-10:45

p
360 meters.
WJAQ—Capper Publications. Topeka. Kan.
360 meters,
WJAR—The Outlet company, Providence, R. I.
360 meters. Daily except Sgnday, 9-10
' a.m, 12 m.1:30 p. m., 4-5 p. m. Mon-
day, Tuesday. Thursday. 6-7 p, m. Fri-
W(.]Iiys' 7i§tp.bnl.hconﬁert. . .
AS—Pittgburg adio upply  house,
Pittsburg, Pa 360 meters. Daily except
Sunday, 10:32-11 a. m. 1:30-2 p. m.
Monday, Wednesday, Friday, 6:30-8 p. m.
WJIAT—Kelly-Vawter 3ewelry company, Mar-
shall. Mo. 360 meters. Daily except
%\mday. 4:15-4:45 p. m.

WJAX~Union Trust company. Cleveland,
Ohio. 390 maters. Daily except Saturday,
Sunday, 9-9:15 a. m. 10-10:45 3 m

2-2-45 p. m.. 3-3:45 p. m.,
day, 7:30-9:30 p. m.
. .. con

concert. Tues.
Thursday, 8-10:30

Continued on Page 15

RADIO’S UTILITY |
TO BE PERMANENT,
DECLARES EXPERT,

By George A. Hastings.
RADIO is hers to stay. There ia
no longer any ioubt about its

permanernce as a utility, nor is there
likely to be any rarlical change ar
new discovery in connection with it
which will affect it fundamentally.
The history of other inventions, as
well as experiencerin the field of radio
to date, indicates this to be a faci.

Two years ago when radio first
became known to tiie man on the
street there was a gensral belief among
laymen that some rnew idea would
soon come out and upset all the prin-
ciples previously discovered in thfs
new art of communiciation. But noth-
ing of the kind has happened, and ia
this respect radio is. repeating the
history of other inverntions.

Take the telephone for example.
The telephone is fundamentally the
same today as the first model which
Alexander Graham Bell produced.
Likewlise the principie of the ateam:
engine is the same now as when Rob-
ert Fulton made the first steamboat.
Hardly ever has a great invention
later undergone a funidlamental change
in the principles underlying it. Ob-
solescence comes in styles, but nocf
in principles. Refinements are made,
costs cut, and parts made simpler and
more rugged, but no revolutionary
change occurs.

The same is true ¢! radio. Circuits
that gave good resulls two years agae
give good results now, altho simpler
circuits have been developed, using
fewer controls,

It i3 a fact that tkLe public is now
buying higher grade parts than they
were a vear or two agzo, but they are
still buying well-known, tried and true
brands,

Five years ago a casrtain small con-
cern produced an amplifying trans.
former which was the first offered
for general sale to the public. Teo-
day that transformer is identical with
the one first produc:d, and its effi-
ciency as well as its slogan have be-
come famous. This manufacturer has
developed the so-called reflex circuit
to a point where anjone cap put to-
gether a set which will bring in broad-
casting stations within a thousané
mile radius and do so on a loud
speaker,

Models and stvles change, but not
fundamental principles. The pessi.
mists who predicted the failure of
radio will have to find something new
to worry about. Take anybody with
a good set and try und get it away
from him, or shake kis fajth in radio.
Try and do it. Ask the radio fan—ha
knows.

e

4-Tube S.P.

Service-Quality-Price
State,Adams and Dearborn Streets

e e

Complete Long Distance

1 stage Radio-frequency Amplification Detector
2 stages Audio-frequency Amplification

Regular $175 QOutfit at

985

2 Radio Set

A set powerful enough under favorable conditions
tc enable you to listen in on New York, California,
Cmnada, Cuba and other distant points,

Set consists of 1 detector tube, 3 amplifier tubes, 100 {t. stranded an-

tenna wire, 1 pair phones, 50 feet lead-in wire, 1 ground clamp, 1
45-volt “E” battery, 1 Carter phone plug, 1 Willard 6-volt storage bat-
tery, 2 insulators and 1 S, P. 2 set.

Pay Only $25 Down—Balance $12 Monthly

Radio Department—Seventh Floor,
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Continued from Page 14 Wg\:gtfct‘;c C. Rhodes. Butler, Mo. 360 ngg‘—i?ndusky Register, 8andusiy, Ohlo. WtVOVB—gzily §§§s Printing company, Can- |
- — S - - . meters. . ) n ia meters. Tuesday. Thurs-
casting station, Chicago. IIl. 448 meters. W%L‘;S_T%B%S L ofcaLDORa UoLIRLER T Wr?ez:rﬁm—gBr%%l;_np;}lr;deri%r}dngﬁ?m%; o s sghu?chm L concert. Sunday. 10:30 |
Daily except Sunday, Monday, 10 p. m.- il _meters. ] Maters , > . “WI—i" Sl B0 vices
2 a’ m. Wednesday, 12 m., news of Me- WNAT—Lenning Brothers company., Phila- LIS or otor company, Dearborn, Mich.
Millan expidition. _Sunday, 6-9 p. m. delphia. Pa, 360 meters. Wednesday. Sat- | WQAL—Cole County Telephone and Tele-| 273 meters. Wednesday, 8-10 p. m., con-
wJB—Indian Pipe Line corporation. Law- urday. 6:30-8:30 p. m.. concert. Sunday fg‘?ph ’f‘om;;auy, TMat,toon. é“' Sy W(‘:I(&;'Jt The D '
“yl"leélﬁ?[vgle Ii; 11:790 meters. s 2 wl :30 p. m., 3:30 p. m., church services. celri' . Tuesday. Thurseday. p. m. con- met;s enﬁl"y‘)é'\(;;‘{ssu?,?fx"f\ﬁbch;, 5n1]7
ndian Pipe Line corporation. Owens- NAV—Pecoples Telephone and Telegraph N : 5 . @. nm..
boro, . 1790 meters. ] conipany, Knoxville, Tenn. 360 meters. WQAM~Elect”c{"1 Equxpment et hints te aousewives: 9:45-a. e health |
WJD—Denison university, Granville, -Ohio.! No definite schedule. Miami, Fla. 360 meters. ;84“;1 l(t) =5 a. m. weather report: 11:55
229 meters. Friday. Saturday. 5-6 p. m..| WNAW-—Henry Runzman. Fort Monroe, Va, WQAI?TScraxytoxx Times, Scranton,..}f‘a. 280 3 & ime sxgnal 12:05 p. m., conc?rt,;
leeture. 360 meters. Sunday, 1.3 p. m. concert. gle,tblsé .Pomly except Sunday, 11!..-0 a. m. o 1135 m. except tIgonday band conov.rt ‘{
WJIH—Willi Boyer company, Washing- - 3:30, 6:30 p. m., market, weather, sport- % D. m., weather report: 5-6 p.
ton, ‘(Jlflm2’73 S Darily{axccpt Sun- WII;YI‘\X‘Dall\tota g"l%‘o ';DDdratlls C%mnlany ing. Tuesday, Friday, 7 p. m.. concert. sports. Daily except Saturday. 7-8 30 p {
day, 23 p. m., concert. Sunday, 7 P. W.| ceni Sﬁ?d‘ ?nu 30 4 & me&e;-s a1 X~ | WQAQ—Calvary Baptist church, New York,| M. concert. allernale weeks: 8:30-10 p. q
church service. o erp 4150 a:) e ‘3!“;2” m{';e‘gx‘fesd‘;;a Y (1;‘-451) 360 lneu}alrs. ISunday. 9:30 a. m., m-‘.l con;:;rt altern?]te \ueeksI Tuesday. I ;
WJX—DeForest Radio Telephone and Tele- ’ h u :46-9 p. m., church uervices. X b a ironing day special, alternate \
graph company, New York. N. Y. 360 “'NA“Y]"—S%?II;)ceg“ners e S, Bhi WgAQ—mb}glﬁeﬁe Daily ’i‘{epoi-ter_ TﬁAbll(eine, al'lr.l;rlh](.ify i1 p m., sp}fmal prugra‘:n._ Sun- | {
meters. . A exas. meters. uesday, ursday, a. m., church service: 4 p. m.. =
WwWJY—Radio corporanon of Amierica, New | . more, Md. 360 meters. . ¥riday, 7-8 p. m. Sunday, morning and| baud concert; 5 p. m. Detroit News or- | =
York city, N. Y. 405 meters. Daily ex- WNJ—Shotten Radio Manufacturing com-| evening church services. chestra. !
’?l‘ol?t S&mdaxl“ % LIy i‘gnggrt Tuesday. }))‘::lyy e{:::%fn %’lgi"gjy SI)q'aY:'n 30:2:11‘1?381‘::. W(%AS—Prince‘Walter company, Lowell, VVzV(VSL—Lgola university, New Orleans, ILa. ' 4 :
ursday, Friday, 6:30-10:30 p. m. con- 2 ; : - m., “| Mass. 266 meters 68 sneters
cert. Sunday, 1:30-4 p. m., 5-5:30 p. m. |  Ports. Wednesday, 7:15 p. m., concert. WQAT—Radio Equipment corporaticn, Rich- W WT-—McCarthy Brothers & Ford. Buffalo. 1
%Xl;chnservice% o e W “é‘{?y—";‘m}m.;g(‘,elg’;ggg company. JErsey | mond, Va. .asop meters. pnmlssexgem ngfvzz;'oggo ‘%xecersm - I
A—H. aar. Cedar b va. . .15 namak b i :
360 meters. Monday. 6:30 p. m. Thurs-| WOAA—Dr. W. Hardy., Hardy Sanitarium, S‘;"d;‘"ml ‘;]};,c{:' o viconeert.  SundaV L Ty %Y 360 mgt]ersn el S e (aVorls Cxty.l We handle all standard Radio
day. 11:30 p. m. Saturday. 6:30 p. m.! Ardmore, Okla. 160 meters. WQAV—Huntington & Guerry, Greenville equipment—come here for real
Sunday. church services as andnounce}{l 7 WgAl‘]‘)—Vg{!}l(fy Radio (-cju)m%any, GrandQFo‘;'k& 8. C. 9280 meters. ! b Radio Bargains 1
WEKAD—Charles Looff, East Providence, - D. 30 meters. Daily except Sunday. | wgAW—Cathelic  University of America. o 1
240 mf-ters 10 a. n., 2 p. m. concerts. Sunday, 3-+ Waghington, D. 238 meters. VACUUM TUBES
WEKAF—W. R.mm Supply company, Wichi- m., chur- ¢h Bervices. - = ]
Ve BT apaan. 14w, oo | TS Bt SRSl vene |\ CET fAZ 7 BIUES \ :
VKAN—United Battery ervics company. meters 2, \
BRI (Al BT, moar | MeAb-y, Batey, g, e com | 86 U S o, term 0|  FROM PROGRAMS|} N @3 @3 N
ec ay, riday, m. con- pany, Sizourney, lowa. 50 meters. P G =
WKAP e s 2 ? 460 me. | OAE—Midland college. Fremont. Neb. 300 W,anj;aR’ﬁm','(‘li'v"“fg ‘g°‘;§‘°“¢,,£‘z:f“ o P oA ] E E }
WKAQ—R dio ‘Cor tion of Porto Rico. WgAF—Tyalgx(-) Commercxﬁl ] college, Trler, W(}I'lxuib?n(\)mgn.m I%gig‘cll ot Public educa- HE national 5 . W w :’
adio porition exas meters aily except Sunday.| tion. Savanpah, Ga. 360 meters. ¢ 1al craze for jazz may
San Juan, P. R. 360 metexs Tuesday. 12 m. market; 8 p. m.. concert. Sun-| WRAD—Taylor R -
> —Taylor adio shop. Marion, Kan. -
W?’aufl{dayi}? p. m., u.m(lae 7 East | 929 11 2. m.. 8 p. m..~church services. 248 meters. Daily except Sunday. 12- affect’ vacuum tubes. This is the i i 5
RAR—Michigan Agricultural college, Eas WQi4G—Apollo theater, Belvidere, Il 224 12:25 p. w. 5:15.5:45 p. m., markets | latest development in radio broadcast-
Lansing. Mich. 280 meters. ieters. \\cnt‘xer Monday. Thugsday. 8-9 p. m.|ing new ¢ (o] (o]
WfKAlg_%f i, 31616'85 ’:Ieumc o V?E"{:“f;: WOAH—Palinetto Radio corporation, Charles- | _concert S IS, ) c C ‘
dle St éng 11-55 & Boncer'. ton, S. C. 360 meters. Monday. Thurs- WRAF—Radio c¢lub. Inc., Luporte, Tnd. 224 When a radio transmitter tube -
WLV Taconia Radio eib, Laconia, N, H.| dav. Saturday. Sunday. § -12 p. .. con- f;};‘gl; th,gn“d;;j};ﬂ;g;;d;\ Fridey. 0:45: | shows uniistakeable signs of becom- K L
360 meters. cer ing converted to j i 4 New fresh stock bought espe-
WEAW—_Turner Cvcle commany. Beloit, Wis. | WOAI—Southern Equipment company, San church séryices, 0 Jazz music and de- : A g P
DA matera D!:u]y'cciznlzylo D om. 7 An'.nnsxo,d'l‘exas. 385 meters. Daily ex-| ‘" ’;‘é‘OH;:;;‘;‘SIW N. Read, Providencs, R. I. l\J’z}C;Dsta glue light which dances in cially for this sale. Guaran- |
W’;Iig—-wmmm A. MacFarlpne, Bridgeport. g;r:)tlzpll%ag.llllO.iiigeaét‘ﬁk ?::};gt.h\;eag’h- WRAL-Northern States Power company. St.| b u()eg E;Iu ence tand fa.bsolute abandon teed. Buy now for 26 ¢
Conn. 231 meters, ’ closing market: 7 p. m., sporting. Tues- grgg\ Falls. Wm'. 248 meters. Dag]y phone. Wreat T:;I) es o )a m{)lanmdg SaX0- future use. Spl., at__ C b
P 0. a0 . o’ a " H p. m.. concert. ednesday. p 1 iance has 16 advocate
ce s RO NN ROAT S S i R L e S Find spara Dreadtasting’ vedis 4 for $1.00
w'xc—-.los«-ﬁl:i M.ae%amgéstl;la company. GB?'II(; 830 p. m. concert. Saturday. 9:30-{WRAQTSL Louis Radio Service eompans. |engineers and operators ask? {
.xmon-:. y : ‘lzglilg(c)hﬂée:_-i.c:s'mlce"t- Sunday. 11 a. m., Sunday, 4:13-5 r; m.., concert. Sunday. Tube Seems to Know . p 9
WEYWKY Radid shop, Oklahoma Gity.| woarors o “rvin. Parsons. Kas. 285 | w2 D Qi comcer . : i a wul ea e
’ d k0 . . - ~8) | W > 1 truction com- q : : 7 |
0';3 31?10 rxr:‘ec;t ;)as%y exgptssxlll:g‘ meters. Thursday, 7-8 p. m. concert. ‘I,I’;:I‘ “{}‘nﬂe‘e:‘l;ggncar‘ acm"‘isﬁ(l)umetus . Such is the situation at a 'Wa.Sh-l r
835 & p. - BRreee U ?m coRat Sunday, 3-4:30 p. m., church services. WRAR_Radio and Electric shop, David City, | ington, .D. C., broadcasting station |
WIAC—Norih  Garolina State college. Ra- W?A§7§Olllr§s4oﬂardtware company. Frank-i Neb. ,26 meters.  Daily, 6:30-7:30 p. m., evelr;v time it broadcasts the music |
o ort, Ky. metera. conce of Le Paradis or 4 -
wlng—gutgng 3‘(,5‘% !a/e;::hmgton Radio cor- w?(;‘oL—W{ E. Woods. Webster Groves, Mo. W&As—gamo;' l?upplty company. McLeans- | oien tha;:atgegl Chgitr;noro:gnggéég ; " Raldwin
tion, Minneapolis, Minn. 417 meters.| 360 meters. _boro 350 meters. . : : " head d
%%E“v‘ 3 :30 lan r%p?lé)s 1; markets, con-| WOAN—James D. Vaughan, Lawrenceburg, WRAU—An;qrﬂlo Daily News, Amarillo. { Sions the tube maintains a solemn 12 Mica
cert. children’s hour, lecture. Wednesday, | Tenn. 360 wmeters. . ‘ W'%“exes_-k d!JOd e ferss s oy e dignity befitting the occasion, and per- $12.00 Dia-
0 p. m. concert. Sunday. 10:30 2. m., | WOAO—Lyradion Mannfacturing company. A ntioch  college.  Yellow.  SPHNE.| forimg in & highly efficient manner, | Value
g E iyt & Mishawhls Ohio. 360 meters, er, phragm §
'7.4"3 p. m.. chl]lrch services: 3:30 p, m., WA();\sPa“alf‘a'l Ind. 360 n}eters, 0 WRAW_Horace D. Good. Reading, Pa. 238 it Is said. b
matinee musical. — Kalamazoo «ollege, Xalamazoo, . ’ 3
WLAH--Samucel Woodworth, Syracuse, N. Y.i lich. 360 metgrs. (Monga.y. Wec’ltnesdag. "‘“ﬁ"sm @ tor City. N. The engineers, who carefully avoid | b
234 meters. ) & Friday. 6:30-7:30 p. m.. concert. W;‘A 568 ';‘;:E:s garage. Gloucester i discussing the ethics of the equip-| [
Wg:i.)q-‘;i\aasco gsebct;%tgl}:my company, Wa- W]?[AQ—hPo‘;LsmpuBh Eiwanis club, Ports- | wRAY—Radio Sales corporation, Seranton, ment, rise to the defense of the tube| d
WELAK- Vormont Farm. Machine ompany. | wo s g o 1ot anosba, Wis. 360 Pa. 2 meters, Monday. “'eC;nceday to say that the blue light ls probably |¢{ Guaranteed Baldwin Head Set, 3
¥ Tt - e E o aturday. 7:13-8:256 p, m.. concer ca ]
Bellows Falls, Vi. 360 meters. W S e Newark, N.|CAused by a small amount of gas 6 ft. cord and head 2

WELAT.—Tulsa Radio company. ‘Tulsa, Okla.
360 meters.

WLAN—Putnam Hardware company, Houl-
ton, Me. 360 meters.

WLAP—-W V. Jordon. Louisville, Ky. 380
mets,

WL Q—A Schilling Elecirical Contractor-
Dealer, Kalamazoo Mich. 360 meters.

WLAT-—-Radio and Specialty ecompany, Bur-

lington, Ia. 360 meters. Monday,Ved-
nesday afternoons; Monday., Wednesday
evenings. ;

WLAV—DIecmc Shop, Inc.. PBgunsacola: Fla.
..;Gg) me\ars Monday. Wedhesday, Friday.

WLAW—\Tew York police’ department. New
York. N. Y. 380 meters.
WILAX—Greencastle Community Broadeasting

station, Greencastle. Ind. 231 metera.
Wednesday. Friday, 7:30-8:30 p. m.. con-
cert. Sunday. 7:30 p. m. church serv-
ices.
WLAY—Northern g\mercml Fairbanks,
Alaska. 360 wmeter
WIAZ—Hutton & Jones Electric company,
Laurel. Ohio. 248 meters. Wednesday.
8-9:15 p. m. Saturday, 10:30-11:30 p. m,,
concert. Sunday. 7:30-9 p. m. ehurch
services,
WLB—University of Minnesota, Miuneapolis,
Minu. 360 meters

WILP—Northern States Power company, 15
South Fifth street, Minneapolis, Minn.
WLW—Crosley Manufacturing company, Cin-
cinnati, Ohio. 309 meters. Daily except
Sunday, 10:30 a. m., 1:30 p. m., 3 p, m,,
4 p. m., market reports. Monday. Wed-
nesday, 8-10 p. m.. concert. Tuesday.
Thursday. 10-12 p. m,, concert. Saturday,

2 p. m., concert. Sundmv, 9:30 a. m.,
a. m., church services,

WMAB—Radio Supply company, Olklahoma
City Ok)a 360 mecters. o

WMAGC—J. E. Page. Cazenovia, N, Y.
meters.

WMAF—Round Hills Radio  corporation.
Dartmouth. Mass. 360 meters.
MAH-—~General Supply company, Lincoln,
Neb. 341 meters,

WMAJ—Kansas City Daily Drovers’ Tele-
gram, Kansas City., Mo. 275 meters.
Daily except Sunday, 8:15 a. m., 9:1
a. m., 0:15 a, m.. 11:15 a. m._ 12:15
p.m. 1:15 p. m, 2:16 p. m,, marki its and
weather.

WMAK-—Norton Laboratories. Lockport, N.
Y. 360 meters.

WMAL—Trenton HMardware company, Tren-
‘ton, N. J. 256 meters. Wednesday, Thurs-
day, 6:30-8 p. m., concert.

WMAM--Beaumont Radio Bquipnent com-
pany, Beaumont, Texas. 360 meters.

WMAN—First Baptist church. Columbua.
Ohio. 288 meters. Sun:dav, 10:30 a. m.-
12 m., 7:30-9 p. m. chupch services.

WMAP—Utility Battery Service company,
Easton, Pa. 246 meters. Daily except Sun-
day. 3-4 p. m.. 5-5:45 p. m: Wednesday,
7-8:55 p. m,, concert.

WMAQ—Chicago Daily News, Chicago, TIL
448 meters. Daily except Saturday, Sun-
day. 4:30-6 p. m. Tuesday. Wednesday.
‘Thursday, Friday. '78 p. m.. 9-10 p. m.
Saturday, 8-10 p

WMAV-—Alabama Polytechmc institute, Au-
burn, Ala. 250 meters. Daily except Sun-
day, 10 a. m. 12 a&. m. weather, mar-
kets. Tuesday, Thureday, Saturday, 7:30-
8:30 p. m.. concert

WMAX—K. & K. Radio Supply company,
Greenville, Chio. 240 metera.

WMAY—Kingshighway Presbyterian church,

Si. Louis, Mo. 280 meters. Sunday, 11
s, m. 8 p. m. church services. Tuesday.
7-8 p. m., church gervices.

WMAZ—Mercer university, Macon, Ga. 268
meters. Daily except Sunday, 5:30-6 p.
m. 7-7:30 p. m., 8:30-9:30 p. m. Tues-
day, Wednesday, Thursday. 10:30-11 a. m,,
church services.

WMC—Commercial Appeal, Memphis,
500 meters. 9:30 a. m., mavket; 12 m.
weather: 3 p. m., weather, market. Tues-
day, Friday, 11 p. m., concert. Saturday,
Sunday., 8 p. m., concert. Wednesday, si-
lent night. "

WMH—Precision Tquipment company, Cin-
einnati, Ohio. ‘18 metera. Daily except
Sunday. 12:156 . m., 1 :45 p. m. Tues-
day, Friday, 4-4:30 p

WM U—Doubteday-Hill Electnc
‘Washington, D 262 meters.

WMW-—Pere Marquette Railroad company
and Aunn Arbor Railroad company, Mani-
towoe, Wis. 1,668 meters.

WNARBR—K. D. Nichols; Bowling Green, EKyv.

company,

360 mvteas Daily except Tuesday, 4-5
-8 p. m.

WNAC-bhepard Stores, Boston., Mass. 278
meters. Daily except Sunday. 34 p. m.,
concert. Monday. Wednesday. Friday,
3:30-6 p. m., concert. Tuesday, Thursday,
Friday, 7-9 p. m.. concert. Sunday, 10-
11 a. m, 1:30-3 p. m., 5:30-7:30 p. m.
church services.

WNAD~—University of Oklahoma, Norman,

Okla. "560 meters. Daily cxcept Sunday.

78 p

V\‘NAL—R. J. Rockwell, Omaha, Neb. 360
meters.

WNAN—Syracuse Radio Telegraph company.
Ine.,, Syracuse. N. ¥. 280 meters. Tues-
day. Thursday. Friday, 7-9 p. m., concert
Daily, 11 a. m.. market and agriograms.

WNAP—Wittenherg coliege, Springlield. Ohio.
360 meters. Friday. 8-8:30 p. m. Special
Bporting features as announced

WNAQ—Charleston Radio Electric cqmpany

Charlestun, 8. €. 360 meters.

Tenn.

meters.

WOAT-—-Boyd Martell
Del. 360 "meters.

WOAV—Pennsylvania National Guard. Erie,
Pa. 242 meters. Tuesday, Wednesday,
8:30-10 p. m., concert. Friday, 8:15-9:45
p. m., concert. Sunday, 6:456 p. m.
church gervices. o

WOAW—Woodimen of the World, Omaha.
Neb. 536 meters. Monday, Tuesday
Thursday, Friday. Saturday, 9 p. m,
concert. Sundayy 9:30 a. m.. 9 p. m.,
church seérvices.

WOAX—F. J. Wolff, Trenton, N. J. 240
meters.

WQAZ—Penick Hughes company. Stanford.
Texas. 360 meters.

WOC—Palmer School of Chjiropractice, Dav-
enport, Towa. 484 meters. Daily except
Sunday, and Tuesday night. 10:65 a. m.,
time signal: 11 a. m., weather: 2 p. m,,
markets; 3:30 p. m., lecture: 6:30 p. m.,
sporting: 7 p. in., concert: 10 p. m.. con-
cert. Sunday. % a. m. chimes: 6 p, m.,
concert: 7 p. m., church services; 8 p. m,,
concert. ~

WOI—Towa State college. Ames. Towa. 360
me(els Daily except Sunday, 9:30 a. m.

12:45 p. m.. 9:30 p. m.. concert

WOK—Pine Bluff company, Piné Bluff, Atk
360 meters.

WOO0—John Wanamaker,. Philadelphia, Pa.
509 meters. 10 a. m.. organ recital; 10:30
a. m. weather: 104556 a. m. time sig-
nal; 11 4. m.-312 m. concert; ‘3:45 p. m.,
organ recital: 6:30-7 p. m.. sporting:
8:55 p. m. time signals: 9:02 p. m,
weather.

WOQ—Western Radio company, Kansas City,
Mo. 360 meters. Monday. Tuesday,
Wednesday., Thursday, 8:45 a. m., 9:55
a. m. 10:35 a. m.. 11:3@ p. m;, lp m.,
6:30 p. m., reports. ‘1x;.turday 7 p. m.

Hamp, Wilmington,

concert. Sunﬂay. 6 p. m, concert.
WOR—L. Bamberger & Co.. Newark, N. J.
405 meters. Daily except Sunday. 1:30-

3 p. m, 5:15-6:30 p.'m, Monday, Wed-
nesday. Saturday, 8-10 p. m.
WOS—Miséouri State Marketing
Jefferson City, Mo. 441 ‘meters.
except Sunday. 89 a. m, 10 a m,
11 a. m. 12 m., 1 p. m., 2 p. m.. b
p. m., market, weather. Monday. Wed-
nesday, Friday. 8-9:30 p. m., concert,
WPAB—Pennsylvania State college, State
College. Pa. 360 meters.
WP AC—Donaldsou Radio eompany. Okmul-

bureau,
Daily

>

gee. Okla. 360 meters. Monday, Wed-
nesday. Friday, 10 p. m. musical and
educational. Sunday, 10 p. m.. 9 p. m.,

church eervicea.
WPAD—W, A. Wieboldt & Co.,
360 meters. Daily except Sunday. 12:30-
m. Monday, 6:30-7:30 p. m.
’I‘ues(hy Thursday, 89 p. m. Wednes-
day, Friday, 9-10 p. m, Sunday., 2:30-
3:30 p. m.
WPAF—Peterson's Radio company,
Bluffs, Iowa. 360 meters.
WPAH—Wisconsin Department of Markets,
Waupaca, Wis. 360 meters. Daily ex-
cept Sunday, 9:30, 10:30. 11:30 a. m.,
12:30, 2:30, 4:30 p. m., markets, weather,
news
WPAJ--Doolitile Radio corporation,
Haven, Conn. 268 meters.
WPARK—North Dakota Agricultural college,

Chicago. I11.

Council

New

Fargo, N. D. 360 tneters.
WPAL~—Superior Radio and Telephone
Equipment company, Columbus, Ohio,
286 meters.

WPAM—Awerbach & Guet, Topeka, Kan.

360 meters.
WPAQ—General Sales and Engineering com-
pany, Frostburg, Md. 360 meters.

WPAP—Theo. D. Phillips, Winchester, Ky.

360 meters.

WPAR—R. A. Ward, Beloit, Kan. 360 me-
ters. Friday, 8 p. m.. concert. Sunday,
11 a. m., 8 p. m., church services.

WPAS—J. & M. Electrical company, Amster-
dam, N. Y, 360 meters.

WPAT—St. Patrick's catbedral, El Paso.
Texas. 3960 meters. Sunday, church

services and lectures.

WPAU—Concordia college, Moorhead, an
360 meters.

WPAW-—Delaware Radio Installation com-

pany, Wilmington, Del. 360 meters.
WPAZ—Dr. John R. Koch, Charleston, W.
Va. 273 meters.

WPG--Nushawg Poultry farm, New ILeba-
non, Ohio. 360 meters. Daily except
Sunday, 12-12:15, news; 6-6:30, markets.
Monday. Friday, 8-9:45 p. m., concert.

WPI—Electric Supply company, Clearfield,
Pa. 360 meters.

WPL—Northern States Power company, St,
Croix Falls, Wis. 1764 meters.

WQAA—Horace A. Beale Jr.,
Pa. 360 meters.

WQAB—Southwest Missouri State Teachers’
college, Springfield, Mo. 236 meters.

WQAC—Gish Radio service, Amarillo, Texas.
360 meters. Daily except Sunday, 5-6:30
a. m. Wednesday, Friday, 9:30-9 p. m,,

concert. .
WQAD—Whitehall Electrical company, Wa-
terbury, Conn. 242 meters. 4:30-5:45
p. m. Monday, Wednesday, Friday, con-
cert.
WQAE—Moore Radio News station. Spring-

Parkersburg,

feld, Vt. 275 meters. Daily except Sun-
day. 6-6:30 p. m Sunday; 1-3 p.. m
church eerviees. i

J. 233 meters.

WRK~—Doron Brothers’
Hamilton, Ohio. 380 meters.  Friday,
8:15 p. m. Saturday. 2:15 p. m. con-

w RL—}EJmon Cuélege Radio club, Schenecta-
d

0 meters.
WR ’V[—-Umversny of Illinoie, Urbana, Ill.
360 meters. Monday, Thursday. 8:30-
8:60 p. m. 9:30 p. m. lectures and
news.
WRP—Federal [nst‘xxtute of Radio Telegraphy,

Camden.

WRR—City of Dallas, Texas. 360
meters.  Daily except Sunday, 12-12:30
p. m., weather: 3-3:30 p. m., 8porte, news:
777:5 p. m.. police news; 8-8:30 p. m.
concert. Sunday, 11 a. m.. church serv-
ices

WRW—Tarrytown Radio Research labora-
tory. Tarrytown, N. Y. 273 meters. Mon-
day. Wednesday. Friday 6:30-9:30

Electric cc-mmmy

P ma
amcert Sunday. 6:30-8:30 p. m.. chureil
servi

\\S-\A—-B S. Sprague Electrie_ ccmpany.
360 meters, Wednesday.

Marjetta, Ohio.
:30 p. m.
WSAB—Southezst Missouri State Teachers'
college. Cupe Girardeau. Mo. 360 meters.
Monday. Wednesday, Friday, 3 p. m., 9

p. m.

WSAC—Clemsor: Agriculture college, Clem-
son college, S. C. 360 meters. 11 a. m.
4 m., weather, market reports. Sat-
urday, 7-0 p. m., concert.

WSAD—J A. Foster company. Provldence

261 meters, Daily, 1:30-3:3C p. m.,
concerv. Monday. 6-7 p. m. Wednesda.y,
7:15-9:30 p. m Friday, 6-7 p

WSAG—Loran V. Davis, St. Pewrsburg, Fila.
244 meters.
WSAH—A. G. Leonard, Jr., Chicago. I11. 248

meters.

SAI—U. §. Playing Card company. Cincin-
nan Ohio. 360 meters.
WSAJ—Grove City college, Grove Ciiy, Pa.
360 meters.
WSAI—U. S. Playing Card company. Cincin-
nati, Qhio. 309 meters. Tuesday. Thurs-
day, 810 p. m. Saturday, 10-12 p. m.
WsAK—Dmly News, Middleport, Ohm 268
meters.
WSAL—Franklin _Electrie company, Brook-
ville, Ind, 248 meters.
WSAN—Allentown Radio club, Allentown.
Pa. 229 meters.
WS4 \P—Sﬁ_‘cri;h Day Adventist church, New

York, 263 meters. Sunday, 6:30-
8:30 p. m., church services. X
WSAQ—Round Hills Radio corparation,

Dartmonth. Mass. 280 meters.
WSAR—Doughty & Welch Electric company.
Fatl River. Mass. 254 meters.

WSAT—Plainview Electric company. Plain-
view, Texas. 268 meters. .
& McElwee. Canandaigua,

W}%A%V—Cm:tis

WSAX—Chicago Radio Laboratory, Chicago.

Ill. 268 meters.

WSB—Atlanta Journal, Atlanta, Ga. 429
Dally except Sunday, 12-1 p. m.,

25 p. m., 36 p. m, 89 p. m

10:45-12 p. m. Sunday. 10:54 a.

12:15 p. m, b6-6 p. m., 7:30-9 p. m

church services,

SIL—J. & M. Electric company. Utica, N.

. 273 meters. Daily except Saturday.
Sunday. 10-10:30 a. m., 1-1:30 p. m., 2-
2: p. m.. :30 p. m, 4-4:30 p. m,,

conoert Monday Wednesday, 7-8 p. m.
Saturday, 10-10:30 a. m., 4-5 p. m., 7-8
p. m. Sunday, 6:30-11 a. m., 6:30¢ p. m.
WSY—Alabama Power comp'my Birming-
ham, Ala, 369 meters. Daily except Sun-
day, 3 p. m., markets. Monday, Wednes-
(lay, Fnda.y p. m, concert. Sanday,
11 8 p. m., church services.
\’VTAB—F"I]I River Dallv Herald Pubtlighing
company, Fall River, Mass. 248 meters.
WTAC—Penn Traific company, Johnstown,
’a. 360 metars. Daily except Sunday,
(110 lél aom, 2:15 p. m, Tuesday. Thurs-
13 :
WTAD——Robert F. Compton and First Pres-
bytertan church, Carthage, Ill. 229 meters

WTAF—Louis J. Gallo, New Orleans, La.
242 meters.
WTAG—Kern Music company,  Proviience,

R. I. 258 rmeters.
WTAH~Carmen Ferro,
meters.

Belvidere, Iil. 236

WTAJ—The Radio Shop, Portland, Me.
236 meters.
WTAK—Swan-Bawer company, Steubenville,

Ohiio. 266 meters.

WTAL--Toledo Radio an@ Electric Shop,
Toledo, Okio. 252 meters.
WTAS—Charles E. Erbstein, Elgin, 1. 275
meters.

WTAU—Ruegy Battery and Eleetric com-
pany., Tecumseh, Neb. 350 meters.

WTAW-—Agricultural! and Mechanical Col-
lege of Texas. College Station, Texas 252
meters. Wednesday, Friday., 7:45 p. m.,
music talks. Sunday. 11 a. m., 12 m. 4
p. m., church services.

WTG—Kansas State Agricultural
Manhattan. Kan. 360 meters.

cdllege.

WWAC—Sanger Brothers, Waco, Texas. 360
meters. Daily except Sunday. 11 a. m.
weather; 1:30 p. m., concert. Wednesday,
Saturday. 8 p. m., concert.

WWAD—Wright & Wright, Inc. Philadel-
pliia. Pa. 360 meters.

WWAh—-“ ormser Brothevs. Laredo, Texas.

360 meters. Daily except Sunday. £:30-
5:20 p. m., eoncert. Wedpestay. Saturday
8-8 v, ., conzert.

Sporting news as announced.

which is present m some quantity in
all vacuum tubes. ‘lien the ‘tube Is
yvorking, the gas becomes ionized, and
if present in sufficient quantity, gives
off a bluish light.

Modulation Varies Light.

plained,
lation and with the changes in volume
of the music. When a heavy chord
<5 struck, the light visibly brightens,
with the result that during a jazz
piece the blue light keeps absolute
time with the music, bringing out the
beats, thus emphasizing the syncopa-
tion.

‘“That's as it should be,”

say the
lovers of jazz,

‘a thrill out of popular music.”” The
students ot Wagner, Beethoven and
Liszt, however, scoff at the idea,

laxmﬁng ‘“‘that jazz gives the tube the
blues.”

- Plan Across-Sea Tests

The transatlantic tests of the Amer-
ican Radio Relay league will be un-
dertaken in December and January.
Believing that the efficiency of Ameri-
can amateur radioe transmitters was
proved adecuately last winter, Ameri-
can amateurs will not transmit but
will listen for signals from stations
in continental Europe. British and
French amateurs will transmit on al-
ternate nights, the French tests be-
ginning Dec. 22 ~ Amateur stations in
the United States will not transmit

hearing interference between 8 p. m.
and 1 a. m. on the days of the tests
will know that the trouble is caused
by commercial stations or by foreign
amateurs who get across.

Converts “Liliom” to Radio
“Liliom,” hy Tranz Molnar, has
been made into a radario by Fred
Smith, the originator of this form of
entertainment for the radio. Mr.
Smith is studio director of WLW (Cin-
cinnati), from which station it will be
presented Dec. 6. The production
under the directlon of Helen Schuster
Martin, will be surrounded by appro-
priate music by Kreisler, A new
number written especially for string
quartet will be played by the Cincin-
nati Conservatory String quartet.

Theatrical, Movie Reviews

In order to give the radio audience
ag wide a range in informative service
as possible, the WLW (Cincinnati} de
votes a portion of its Monday sched-
ule for theatrical and movie reviews.
The movie reviews are given every
Monday at 4 o’'clock and the theatrical
reviews at 9:30 p. m. Members of the
studio “staff see the movies and the
dramatic and muslcal attractions and
then give a review to
radio audienze,

Wall Paper Aerial

A new ‘“‘wireless’” antenna has
been invented. It is in the form of
wall paper with a metallic design.
The set is connected to this metal by
;neans of an inconspicuous soldering
ug.

Youben'tNeecd
'ﬁ‘ﬁbe to gvt out of town. If yom

want new stations on youz
crystal set WRITE ME TODAY. Mine
{.orku 400 t%_lOOO mﬂ?m Lhout tuber or

l d 4 ll“ ht ,my
anu nn now e tz ke mine.
ES OF 'IE)‘ 0§T LES THA‘&' A

OLI Al“.. Send sal{—addw
for {urther Information. Leon

envelops
| 561 South Volutsia, Wichita, Kansas.

Tambort.

The vividness of this light, it is ex-|
is increased with the modu- |

“even a radio tube gets |

during the tests, so broadcast listeners |

the unseen |.

$6.69

Loud Talker
it

band. Special.

PP

e ovY

A sensitive Crystal that is 100
per cent superior to

¢
any on the market, _spl.,SOC ¥

B Batteries |

2215 volt size, fresh

stock, guaranteed, at 890

Large size, 45 volt, tapped, |
{

e %0 $2.79

3
5
11
23
43

10
22
44 Plate - _____

Vernier Condensers Furnished {

with Dial and Knob.
| 3,000 Ohm

100 ft. Stranded
Aerial Wire.__._____ =

400 Ohm Poten-

tiomet.era_ s 69C
Lomteree Ve $1.49

Guaranteed De-

tector Tube_.____. $2 ° 98

NO SALVAGED
RADIO GOODS
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surplos,

*nary home or light shop

Panels
Drilled
FREE

Specially drilled panels are
included with each of the sets
illustrated and described be-
low. We give this free
service only on ‘panels in-
cluded with complete sets.

Western
Electric

VT-2

TUBES

One of the biz features of these brand
new genuine Western FEleetrie VTI-2
Tubes that we bought from the U. S,
Signal (orps is that they have a higher
amplification factor than any other 5-
watt tube made! And almoest half of
our purchase consisting of 10,000 tubes
have been sold. Radlo men know that a
gonulne VT-2 Tube for $7.45 is an un-
usaal opportunity—a real “find’’! These
tubes may be used for both RF and AF
Amplification and for CW and phone

transmitting. - These are not Navy de-
fects; they have been sold only as a

e

Electric
Soldering
Iron

Specially ndapted to Radio work.
SBimply uttach to your light socket.

Complete, with 6-foot
cord and attaching plug.
Lasts a lifetime for ordi-

work,

&

cash. Sometimes a dez
for cash. Our business

taking advantage of suc

I

with ours.

=]

SO S A OO

Automatic

Electric

LONG RANGE
HEADSETS

Tormerly sold bv the Automatic Electrie
Co., makers of telephone exchanges, at
$10 each. We bought their cntire stock
—40,000 phones—1:d spot cash and be-
cause of this- unequalled buying power,

. we are able to offer you a $10 headset

for $3.65.

30 years of experience have produced the
Automatic headset. Coil is wound with
about 6500 turns of No. 40 enamel coated
copper wire. DC. resistance 1600 ohms.
Impedance, at average music and voice
frequency (800 cycles) 21,000 ohms,
(Effective impedance rather than DC re-
sistance is the big factor In & good

headset.) ~
s1000 $9.65

VALUE

e e AT T |IIIIIIIIIIIIIlII!IIIlIIIlll(llI'IIlIlIIIIIIIIIIIIIIIlIIIIIIlIIMIHIHHIIIIIMIII!IIIIIIIIlIIIIIIIlIlIIIIHIIIIE

Wimi “Sal

Sometimes a manufacturer over-produces and must sacrifice his surplus stock for

spot cash for the entire surplus.
Headsets—10,000 Western Electric VT-2 Tubes, etc.

offer you a $10 Automatic Electric Headset at the unequalled price of $3.65. That
too, is the main reason why all our offers are priced so attractively.
us does NOT mean something that has been used. We handle no second-handed
merchandise. Every item we sell is guaranteed brand new—in fact 95% of our
merchandise is in the manufacturer’s own carton and carries his guarantee along
“Salvage” to YOU means buying quality radic merchandise for less!

vage Really Means—

ler misjudges market conditions and must unload—-agam
is to buy—to “Salvage”—these special offers by paying
That’s how we bought 40,000 Automatic Electric
But in order to keep on
h offers, we must make a quick turnover. That is why we

“Salvage”

=

Complete
Instructions

for assembling and blueprints
for wiring are included with
each outfit. Instractions
written so- everyone can umn-
derstand them. No special
skill or technical knowledge
required—a few hours and
you're ready to tune-in New
York, Los Angeles—any of
em!

AL SR AR OO

Made from Anhydrous Redmanol llesim
SHEETS TUBES RODS

We are prepared to farnish promptly
and saw Iormica panels of any dimen-
sions. Cutting charge is included in
the following prices;

3-16-inch Pornnca, Bq. im......... 2e
-ineh Formica, sq. In. 1
Tubing (2 to 4-inch dmmeter), per
running inch 100

HAZELTINE

NEUTRODYNE

COCKADAY |

COMPLETE CIRCUIT

Regular Consisting of: Dar

Price P’rice
EACH EACH
$3.00 1 Cockaday Coil ...... $1.95
1.00 2 Bakelite Dials ...... 25
1.00 1 John Firth Socket 45
1.00 Freshman Grid Leak

and Condenser

1.50 1 Howard Vernier Rheo-
et i BECTG B R 35
1.00 1 Pncent Double Clreuit 5
................. .50
80 8 Bmdmg Posts ....... 05
02 7 Switch Points ..... . 01
50 1 Switch Lever ......, 25
1 7x 14 x Y3 Formica
Pangl S8 3 U . 144
Blueprint and Wire 1.00
1 Baseboard ........... 25
3.30

?/23 Plate Condensers., 1. 45

Our $1 1..)5

Price

KNOCKE

 REINARTZ

DETECTOR AND 2-STEP

SHORT WAVE

r All Parts Licensed Under
Hazeltine Patents

7x21x3-1¢ drilled Formlca panel.

Howard rheostat.

4-inch Radion Dials.

dJohn Firth bakelite sockets.

Binding posts.

D DOWN

RO s b

Any individual part in
any of the four outfits
| above may be pur-
| chased separately at the
| special reduced prices
|

|

listed under column

headed “Our Price”

3 23 plate variable condensers,

1 Wave control necutrqformer.

2 Radio frequency amplifying nea-

troformers,

2 Grid neutralizing condensers.

1 .006025 micon grid condenser.

1 Marco variable grid leak.

1 Baseboard for mounting.

25 feet tinned copper bus bar wire
and complete instructions for
assembling and wiring,

3 Tube
Our § .60
Price
"Il 4 Tube ______ $44.65
¥ 5 Tube ______ $46.25
*  Reg. Our (Freed Eiseman or Fada
Price Consisting of Price Neutroformers)
$10.00 2 Mahogany Vari- ]
A om;lters .... T o 3.90 -
5.00 Mahogany Ario-
goupler ............ 5 GENUINE
{{.00 3 Balll(eli{?e lt)liul‘s»o'i“” Zg P
.00 dJohn FKirth Socket,. .
1.10 Howard Rheostat.., 1.00 Nathanlel
229 }\}Iahog&_\ny C;hinelt.. 2.96 .
2.25 e n uvine ormica
Rancl st =t N 1.75 B ld w l
.80 8 Binding Posts ...... 40 a n
50 Switch Lever ., . ... 25
40 12 Switch Points_..!.... 20 L
1.00 Freshman Grid Leak
and Condenser Com- 0
Inedie s ol gl Ue 656
1.00 C o m plete Drawing U
for Assembly and
WARINE 7. ¢ jaot oo o1 e D
$25.85 Value $ 4 5 [
Price E

Bradleystat or
Bradleyleak

UNIVERSAL

};ew $1 25

$25

- Our Pr. Reg. Pr. OQur Pr.
I,;‘(;‘gClIl'r ‘EACH EACH LEACH
$6.00 1 Drilled Panel, 7x28x $4.75 2 Transformers (A 1 1

3-16¢ inches ......... $3,92 American 10-1 and

2.50 1 Spider Web Coil..... f95 3-1 or new type high
6.00 1 23 P. Ver. Condenser, 3.45 and low ratio Thor- .
5.00 1 11 P. Ver. Condenser. 2.95 darson) .~§

1.50 1 Howard Ver. Rheostat 1.35 .10 7 Binding Posts . 05

1.10 2 Howard P. Rheostat. 1.00 40 2 Dozen switch points. .20

75 3 Firth Sockets ........ 45 02 6 Bwitch sfops ... .0}

2.00 1 Variable Grid Leak .50 3 Switch- Levers . 25

and Condenser (car- igg 3 'l]lakkeht?) l)l]alls G T ?,g
i d 2 Jdacks, Double Circui 50
diden L) i .65 1 Jack, Single Clircuit.. .35
1.00 Baseboard ....... .. B0
e T T 75 Blueprint for ass 1y .50
W 1 P g, it .50 25 feet tinned wire.. ...
| Reg Price
(1 e $46.97 $ .95
I3 OUR
R Important! EOUR
n PRICE
q!

509
South
State
Street

Phone: Wabash 4183
]

509
South
State
Street

Phone: Wabash 4183

2 and 3 Coil
Mountings

Completely moulded of bakelite In which
all metal parts are motulded. Mounta
on four screws threaded in back; nieckel
plated. Highly finished in  black.
Moulded bakelite spaces the coil plugs.
Silk flexible leads with provision for
rear or base outlet. Spring contacts
insure positive conmection. Eliminates
body eapacity. Any standard plugs will
fit. Size 3 inches deep, 23 inehes high,
4 inches long,

3Coil _______$345
2Coil _______ $2.45

Moulded

Variometers

and ¢

Variocouplers

Our Guarantee

All our merchandise is |
guaranteed by us to be
of First Quality.

All Mail Orders, large
or small, shipped to
you promptly. Address
Dept. P-6.
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RADIO SETS

HOOK-UPS

AMATEUR 5 G ' ;
RECEDTION || o U E lor

HOME~
WORKSHOP

seiencE- | | ; N TN VENTIONS

IRENE PAVLOSKA, who appears as Stephano, page of Komeo, in
“Romeo and Juliet” this evening at the Chicago Opera company’s
presentation of Shakespeare’s romance. This opera will be broadcast
tonight from station KYW by direct wire from the Auditorium

TOREIG = __ NEW
§ EQUIPMENT-
EADIO NEWS~ UFACTURERS|

IN THIS ISSUE The Smallest Regenerative Set in the World—How to Neutralize the
A

Hazeltine Neutrodyne Receiver—More Data on the Autoplex Circuit
—How to Adapt Circuits in Construction Work-—First Transcontinental Relay Broadcgsting Station.
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Lvery 1 ursday

—and a Correct List of
Broadcasting Stations
and Programs

With a good radio set, you can sit restfully in your easy chair
in your Chicago home-—and. hear a concert in Los Angeles, just as
clearly as if you were in the very hall, nearly 3,000 miles away, in
which the concert is given. You can hear a momentous speech by
a world-famed statesman, delivered in some Atlantic seaboard city,
just as plainly as if you were on the platform, right beside him.
You may select that which is of most interesting or entertaining
value to you, from hundreds of programs, in as many cities—near,
far, anywhere. The possibilities .of radio are practically unlimited,
Radio brings the world to you—annihilating time and distance.
Radio is an essential—today. You cannot be without a set in your

- home—if you wish to keep in step with modern achievements.

Good radio sets are easily obtained. Many are described in
this magazine every week.

But—_—-for complete lists of broadcasting stations and meters—
and absolutely authentic programs;

And keep it for reference. You will want to refer to it many times
in the course of the week. No other Chicago newspaper even
approaches it for information necessary to enable you to obtain
utmost satisfaction with your radio set. On all other days of the
week you will find the Radio department of The Post in line with
the big Thursday magazine—complete and cocrect in programs;
also with all radio news of real importance.

Read

Every Fvening

lagazine
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IVERSON C.WELLS
Editor
Assisted by a Staff of Regular
and Special Contributing
Writers.

The RADIO MAGAZINE
Section is edited with the view
of giving authentic news of
the radio broadcasting field
and authoritative information

m"

['HE CHICAGO EVENING POST

on the subjects of home con-
struction, of receiving and
transmission sets, of the op-
eration and maintenance of
apparatus, and as an exchange
of opinion for ‘its readers.

THE RADIO MAGAZINE

Section

Is Issued as a Weekly Sup-
plement to The Chicago
Evening Post.

The supplement is not sold
as a separate publication, but
is a part of the regular Thurs-
day editions of The Chicago
Evening Post. There is no in-

crease in price for The Post
on that date, and readers
should see that each Thurs-
day issue they purchase has
THE RADIO MAGAZINE
section.

Copyright, 1923, The Chicago Evening Post Company.

Weekly Subscription $1.36 Per Year,

Phans Do

Miracles
on Radio

v

By THE NIGHT PROWLER.

About all the time we night prow-
lers have for taking journeys out into

the ether these days is along about |

the time when most of the broadcast-
ing stations are signing off for the
night. Those of us who can pick up
California, of course, have. a little fun,
but how many of us are there so
fortunate?

The radio show at the Coliseum is
knocking evening programs into a
cocked hat. Everyone and his uncle
seems to be down at the Coliseum.
And, why not, isn't it the biggest show
on earth? Isn't it something that only
will be with us a few days longer,
while broadcasting stations will be go-
ing all the winter? Certainly.

DX-ers Perform Miracles.

I'm printing some of those DX rec-
ords I promised you the last week.
You'll find them on page ten. Get
over there on that page of the world's
greatest radio magazine, and size up
what those long-distance hounds have
been doing. Then take a hitch in
your galluses and get busy. Your
reputation is at stake.

There is a very odd thing about
some of these reports I am printing
today. A number of these DXers got
a bunch of stations that were not
even - on the air Monday night! I
can’t, for the life of me, see how fhey
did it. Can you?

For instance: Several DUX-ers re-
port having heard PWX, the Havana,

Cuba, station, Monday evening. If
my records are clear, that station
does not come in on Mondays.

WTAM (Cleveland) and W(CX (Detroit)
are two other stations reported by
many as having been heard last Mon-
day. These stationg are not sched-
uled for that evening.

Looks like some one is performing
miracles with radio when they can get,
“’something from nothing."” ~

Headsets Cause Trouble.

Radio makes liars out of many of
us. Perhaps the strain of holding
headsets to the ears for hours in the
small moments of the stilly night, or
a steady pressure on a certain brain
cell of a too tight headbard, renders
us irresponsible.

If you have time tcnight from the
radio show, there’s a mighty inter-
egting menu set forth for you by
both local and outside stations. KYW
is giving us the program of popular
local interest in the broadcasting of
grand opera again this evening.
“Romeo and Jullet” is on the bhill.

WDAP has Dr. DeForest and Mrs.
DeForest at 9 o’clock. Bowden Wash-
ington, who designed the Unitel
States navy radio apparatus during
the great war, will speak at the radio
show in the Coliseum at 10 o'clock
.this evening. His speech will be car-
ried by sealed wire to radiophone
broadcasting stations WDAP and
WJIAZ and will be sent out over the
air.

Tomorrow evening Channing Pol-

lock and Miss Flora May Hackett,
noted beauty, will speak from the
Coliseum at 10 o’clock, and their

talks also will be broadcast from

- WJIAZ- and WDAP by means of
sealed wires. These two programs
were arranged by the Cutting &

Washington company, which oper-
ates the broadcasting station WLAG
at Minneapolis.

Today’s Programs

Below are given the complete sched-
ules of all the Chicago and suburban
broadcasting stations and those of the
out-of-town stations which are most
commonly tuned by local radiophans.

These schedules are a regular daily
feature in The Chicago Evening Post.

On Thursday of each week a com-
plete list and scaedule of every broad
¢asting stationn in the United States
is published 11
Post's sixteen-puge Radio Magazine
gection.

CHICAGO STATIONS

(Central Time Is Shown.

KYW--Located in Commonweslth Fdison

building; 536 meters; Wilson J. Wetherbee,
director.

Day—9:30 a. m., mnews and _mar-
kets; 10 a. m. wmarket reports; 10:30
@. m., financial news and comment:; 10:58
a. m., naval observatory time aignals; 11
a. m,, market reports; 11:05 a. m., weather
report; 11:30 a. m., news and comment
of the financial and commercial market;
11:35 . m., table talk by Mrs. Anna JI.
Peterson: 12 m., market reports: 12:30
p. m., late financial news and comment;
1 p. m., market reports; 1:20 p. m., cloging
Ji.arket quotationa; .2:15 ». m., late finan-
wial cm;u.rﬁm aud news hglletin: 2:30 p. m.,

i'he Chicago Kvening’

1 leder),

closing stock quotations. Chicago Htock ex-
change; 3 p. m., late news and sport bulle-
tin; 4 p. m.. news and spcrt bulletins: 4:30
p. m., late news and sport bulletina; & p. m..
latest news of the day.

dvening—6:50 p. m. children’s bed-time

story:; 8 to Il p. m.. opera, "Romeo and
Juliet.'" broadeast from the Auditorium
theater.

WAAF—Located at Union Stock yards:

286 meters.

Day—Live stock reports at 8:40. 10:30
10:45 a. m., 12:30, 12:45, 3. 4:30 1. m.
WMAQ—Located on Hotel LaSalle: 447.3F

meters.  Miss Judith C. Waller, program
director.
Day—4:30 p. m. to be announced by

radiophone.

Evening—7 p. m., weekly talk to Boy
Scouts by Rockwell R. Stevens: talk by
Albert ILasker; 9 . m., ensemble music
from Heotel La Salle trio; 9:15 p. m.,

be announced.

WDADI—-Located on Drak: hotel: 360 me-
ters. Jack Nelaon, program director.

Day—1:40 p. m.. Drake <concert ensemble,
market reporta direct from Chicago board
of trade on every half haur, beginning at
9:30 a. m. and continuing until 1:30 p. m.

Evening—10 p. m. program by Helen
Louise Schafer.

WJIAZ—I.ocated on Edgewater Beach ho-

tel: 447.7 meters; E. Warren Howe, pro-
gram director.
Lay—This station has no rezular day

schedule. .
Evening—10.
""Dreamy Eyes'
de Perth’

p. m. Oriole orchestra—

‘*Aria from La Jolie Fille
(Bizet): seclected (Scdero-Poth-
“Rose Immortal" (Saar): *“Silent
Night" (Bohm): "If I Give You a Rose'
(English): *“Drifting Back to Dreamland'
“Electric Girl''; “Hindoo Song' (Bamberg):

"My Love Is a Muleteer” (DicRogero);
“*‘Saphische Ode" (Brahms):; ‘‘Gavotte’
{Popper); A Dream’ (Bartlett): 'Sobbin
Blues'; *“'Sunshine of Mine': “Conscrea-
tion' (Manney): “Uncle Remus” (Homer);
“Mazurka" (Popper): "Sunflower Hard';
"*Marcheta."

WPAD—Located on W. A. Wiebold & Co.,
School street and Ashland avenue.

Notice—This station has closed and is be-
ing moved to Armour institute where it will
pe oprrated by the radio department of that

institution.

WSAH—Located at 4801 Woodlawn ave-
nue; 248 meters.

WS8AX—Located on Chicazo Radio labora-
tory; 268 meters.

SUBURBAN STATIONS

(Central Time Is Shown.)

WCBD-—Zion, 11, 343 meters. J. H. De-
pew, station manager.

Note—This station broadcasts only ow
Monday and Friday evenings, Wednesdsp

afternoons and on Sundaye.

Monday—Special concerts from studio at
8 p. m. by Zion band or orchestra and s&io
artists,

Wednesday—2:30 to 3:45 p. m., sadted
golos, duets and an address by Wilbur Glenn
Voliva, general overseer o1 the Christian
Catholic Apostolic church cf Zion.

Sunday—9 to 9:30 a. m, Sunday school;
2:30 to 5:30 p. m., Sunday service with
special meusic by Zion ‘band or organ, and

[4

Zeature

These are some of the
artists on the air the coming week

at local breadcasting stations: 1,
Pennsylvania Railroad Terminal
band at KYW Wednesday evening.
Nov. 28. 2, George R. Hill Jr.,
barytone, at WDAP, Friday evening,
Nov. 23. 3, Mrs. Mary Oberdorfer,
at WMAQ, Friday night, Nov. 23.
4, Ralph “Bugs’”’ Wheeler, at WTAS
(Elgin), Monday evening, Nov. 26.
5, Mary Tris. popular pianist, at
WJAZ, Sunday evening, Nov. 23.

by Zion White Robe choir; also an zddres:
by Wilbur Glenn Voliva.
WIAB—Rockford, Ill.; 252 meters; 8 to 9

p. m, concerf.
WRM~—Urbana, Ill., University of IBRinols;
360 meters; 8:50 to 9:30/ p. m. lectures

and news.
WTAS—Elgin, I11.: 275 meters; 7:30 p. m.,
musical program.

OUT-OF-TOWN STATIONS

Eastern Programs.
(Central Time Xs Shown.)
KDEA—East Fittsburg: 326 meters:
Day—11 a. m.. music; Union live stock
market report f{rom the National Stockman
and Farmer; 12:55 a. m.. Arlington time
signals: 1:30 p. m. music; weather fore-
cast: 1:50 p. m., United States bureau of
market reports furnished thru the National
Stockman and Farmer. -
Evening—7:15 p. m., dinner concert by
the Grand Symphony orchestra from the
Miliion Dollar Grand theater, Pittsburg, Pa.:
8:30 p. m._ weekly chat with .the farmers
by Frank E. Mullen, radio editor of the
National Stockman and Farmer; 8:45 p. m.,
the children's period; 9 p. m., National
#ackman and Farmer market reports: 9:15
. m., address of interest to the farmers;
30 p. m., concert hy the Lyric quartet.
composed . of Sarah Peck, soprano. Jane
Packham "Alexander, contralto; Gilbart Mor-
ris, tenor: Almet B. Jenkinson, barytone:
Agnes Pendergrast Schalfer, accouipanist,
and Marian Dual McDade, piano, ana unarles
Riley, violin. Program to be aanounced by
radio: 10:65 p. m. Arlington time sicnals:
weather forecast; 12:30 p. m., special con-

cert.
WRZ—Springfietd, Mass.; 337 meters:
D.

Day—12:65 m., Arlington time sig-

nﬁd

nals.
Evening—8 p. m. “Clubs, Spades '

H

| Wood." an cuting stery from Field and
Stream; 8:30 p. m., twilight tales for the
kiddies; ''Setting the Story."" last lecture
of a course in short-story writing, by Dr.
J. Berg Esenwein; detter from the New
Eungland Homestead; 9 p. m., concert by
the Y. M. C. A. Glee club: 10 p. m., bed-
time story for grown-ups, by Orison S.

Marden; 10:55 p. m. Arlington time sig-
nals.
WEAF—New York ecity; 493 meters:

5:30 to 8 p. m., concerts.

WGI—Medford Hillside, Mass.; 360 meters:
Evening—7:10 p. m., late news {lashes,
sport{ news, Eoston American: 7:30 p. m.,
Boston police reports, Boston police head-
quarters; 7' p. m.. code practice. les-
son number 139; 8 p. m.. evening program:
1 “Bits of Wisdom,” by Mr. George Brin-
i ton Beal, prominent newspaper man; 2. a
mandolin club musicale, under the direc-
tion of Mrs. Savage: 3. bedtime stories for

parents, prepared by the Children’s A'id
association aud read by Alired ¥. Whit-
man, executive secretary.

WHAZ—Troy, N. Y.; 380 meters: This
station broadcasts only on Monday evenings,
WGY—Schenectady, N. Y.; 280 meters;
gilent night. )

WGR—Buffalo; 319 meters.
. Day—4 p. m., tea time music from Hotel
Statler; 9 p. m. concert program.
WIY¥Y—New York city; 405 meters. )
This station broadcasts only on Sundaye
at 2:30 p. m. to 6 p, m,

WJZ—New York city; 455 meters; no
pilent night. .
Day—4 p. m., afternoon Auditorium con-
cert by direct wire from the Wanamaker
Auditorium: 3 p. m., “Things the Busi-
ness- Girl Should Know.” by Mary Buchan-
Jackaon, elucution-

an; 5:15 p. m., Ethel

ist; 5:30 p. m., Theodore Van Yorx con-
cert; Prancis Shaw, soprano; Duane Nelson,
basso; 7 p. m. ‘“Jack Rabbit Stories”
by David Cory. 8:30 p. m., the World's
Work; 8:45 p. m. recital by Helen Wet-
more Newman, soprano; 9:03 m., “In-

come Taxes.” by Frank Shevit: 9:15 p. m,,
evening radio organ recital, program played
by Walter Hardley, professor of organ at
Pomona college. California: by direct wire
from the Wanamaker Auditorium: 8:15
p. m.. “The World at the Cross-Roads.” by
Francis H. Sisson of the New York Board
of Trade and Transportation,
president of the Guaranty Trust company:

10:45 p. m., concert by Helen Ruessm,
harpist, and Isadore Leezenbaum, violinist:
11:30 p. m., dance program by the Hotel

Commodore orchestra under the personal
direction of Bernard Levitow, by direct wire
from the Hotel Commodore.
WO00—Philadelphia; 500 meters:
Day—10 a. m., grand -organ; 10:30 a. m.,
United States weather forecast: 10:55 a. m.,
United States naval observatory time sig-

(Continued on Page 19.)

. . . . .
Tunmg Requxres P atience
Tuning $ a matter of patience
mixed with understanding. Whirling
dials promiscuously is not tuning.
Most any sort of radio set can be
made to perform long distance work
if }yrpperly‘ ibandled. i
| ! |

and vice |

=]

DeForest
Arrives
for Show

Dr. Lee Delorest, ‘“The Iather of
Radio,” was scheduled to deliver an
address at 3 o'clock. this afternoor
at the Second Annual Radio show
now being held in the Coliseum.

Dr. DeForest arrived in the fore
noon over the Twentieth Century frory
New York city. Mrs. DeForest wu
with him. After the Coliseum pr¢
gram Dr. and Mrs. DeForest. will b
the guests at 6 o'clock dinner at the
Union League club.

Later in the evening Dr. DeForest
will appear at the studio of WDAP,
the Board of Trade broadcasting sta-
tion on the Drake hotel, and will send
broadcast a speech to the thousands
of listeners-in. Mrs. DeForest also
promises to sing two or three numbers
from this same station during the
evening. Dr. DeForest's speech at thig
station is scheduled for 9 o’clock.

Dr. DeForest will leave at midnight
for Detroit, where he will be the guest
of Edward H. Jewett, president of the
DeForest Radio and Telegraph come
pany.

Surpasses All Expositions.

No exposition ever held in the his-
toric Coliseum has drawn such throngs
thru its portals as has the second ane
nual radio show.

Last evening and today the great

| convention hall was packed with ‘visis

tors, there being such a crush espe-
cially in the evening, that it took
one hour to push down the crowded
avenues lined with the attractive
booths of exhibitors.

No industry has had such popular
and universal interest as radio. Uns
like all others, everyone can and doe$
enjoy and profit by the employment
of radio. This is shown not only by
the great crowds that jam the Coli-
seum show, but also by the cosmopoli-
tan nature of the throngs.

E. T. Flewelling,- inventor of the
circuit that bears his name, was the
speaker at last evening’s program held
in the annex of the Coliseum. Mr.
Flewelling gave a very interesting and
enlightenifg talk on his circuit and
made clear many points about the
operation of his ‘‘super,” which tends
to make this efficient circuit even
more popular than it is.

Home Builders Show Sets.

One of the most interesting features
of the show is the exhibit of home
built sets which have been entered
in a prize contest. These are dis
played in a special exhibit in the an
nex. There is everything from ths
simple crystal set to the big fourteen
tube super-heterodyne. There ari
freaks galore, novelty sets and set:
de luxe.

The eleven-tube  super-heterodynt
receiving set was built by a Chicage
amateur, and is one of the feature;
of the amateur exhibit. More thai
sixty home-built sets are- entered ir
the two amateur contests. About haly
of the entries are from Chicago, an{
the other half are from different
points in the United States, rangini
from Massachusetts to California.

Several radical departures in radis

~ Continued on Next Page.
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Thousands of kiddies listen to bed-time stories nightly, but few are

How Crystal

Operates in
Radio Sets

The crystal detector is the sim-
plest of all radio detectors used at
the present time. Unlike the vacuum
tube, it does not in most cases re-
quire a local battery for its operation
and the initial cost is practically the
last cost, says Beverly B. Dudlev, lo-
cal member of' the American Radio
Relay league.

privileged to hear their own grandfathers in recitations for their own par-

ticular benefit.

Bobby Johnston of Cleveland, Ohio, however, does just
that, when his grandfather, Dr. William T. Johnston, 100 miles away, at

Collins, Ohio, tells him the ones he knows Bobby will like, thru the medi-

um of his 100-watt transmitting outfit.

Photo shows Bobbhy and his pa,

Don H. Johnston, listening in on grandfather's nightly story.

Radib Aids
in Shorthand
Night School

Scarcely a week goes by without
new uses for radio being found. Ac-
quiring speed in taking shorthand dic-
tation is the latest. Already it has
proved practical, and its possibilities
are interesting stenographers and pub-
lic schools and commercial colleges
thruout the country.

A popular shorthand publication has
directed the attention of radiophan
stenographers to the daily and night-
ly opportunity to transcribe in short-
hand the great variety of material
which-comes over the radio and there-
by improve the accuracy of their work
and increase their speed. Hundreds
of student stenographers quickly tried
it. out with good results, and even

_Jarge;y numbers of shorthand writers

who have finished school and taken
‘positions have found it a means to

keep up with their shorthand. prac-
tice.
See National Night School.
“Nobody need get rusty who has

s -radio,”” one stenographer wrote, ‘“nor
fail to get promoted to a better job
for lack of practice.”

The fact that so much of the radio
broadcasting is in the evening may
make radio a sort of nationwide night
school.

One of the advantages of practice

ig writing the material which comes|

by radio is the variety of subject mat-
ter—sermons, news -reports, educa-
tional talks, business reports, travel-
ogues. lectures, book reviews — and
many different styles of delivery of
radio speakers. And the opportuni-
ties are open to shorthand writers
in the most secluded hamlet or on the
remotest farms provided they have
satisfactory receiving sets.

As to the use of radio by public
schools and business colleges, the New
York city board of education recently
gave an interesting demonstration. In
co-operation with station WJZ (New
York city) and the Gregg  Publishing
company, the board held the world’s
first radio shorthand contest.

Gives Pupils Prizes.

Provided with receiving sets, pupils
in the shorthand classes in several
important high schools took dictation
from the radio at eighty words a min-
ute and 100 words a minute. Prizes
were awarded to the students who
iranscribed the dictation most accu-
rately. The Bushwick high school in
Brooklyn won first iionors in the con-
test.

The contest had an important addi-
tfional result in demonstrating the ne-
cessity of good receiving apparatus
both for school work of this kind and
for good results by outside stenogra-
phers utilizing radio for shorthand
Pbractice.

For all such tests. and for general
usge in this new field, reliable appara-
tus is essential. Not one of the
winged words must be missed, and
every sound, must be clear and undis-
torted. The blurring of ‘‘s” and *“th”
yould spoil accurate

WNP Message Reaches
Boston Within 48 Hours

THARTFORD, Conn., Nov. 22.—A fter
completing a wide curve across Can-
ada and back over the United States,
a 1radio message from Capt.“Donald
B. MacMillan jn winter quarters at
north Greenland was delivered forty-
eight hours later to his secretary in
Boston, thru the tvaffic system of the
American Radio Relay league.

The message was received here in
the early morning by Boyd Phelps of
the technical staff of the C. D. Tuska
company.

transcription.{

-stations.

for Radio Show

(Continued from Preceding Page.

are exhibited by the leading manufac-
turers in the main exposition.

Exhibits Solid Silver Set.

A hand-wrought solid silver recefv-
ing set—shipped from Buffalo, N. Y.,
under heavy guard by the ¥ederal
Telephone & Telegraph company, is
exhibited for the first time here. It
is said to he the finest example of
art in radio construction ever achieved.

Another unusual exhibit is that of
the Electrical Research laboratories of
Chicago, which shows the process of
reflexing radio currents in the Erla
reflex curcits. The different parts
are connected by Giessler tubes, in-
stead of wiring, and electric flashes
pass thru these tubes. The spectators
have their first chance to see the cur-
rents pass thru the circuit.

'The Zenith Radio corporation has a
new set which is shown to the public
for the first time. 5

Special feature programs have been
arranged by the leading broadcasting
stations, located in Chicago, in connec-
tion with the show. These programs
are put on at the Coliseum, large
stages having been erected at each
end of the main auditorium.

The programs are carried to the dif-
ferent stations by means of sealed
wires.

Announcers Appear in Person.

A feature in connection with these
programs will he the personal appear-
ance at the Coliseum of the various
regular announcers of the different
Thig gives the public its
first chance to see these announcers,
whose voices are heard over the ether
each evening.

Practically every big manufacturer
in’ the United States, and every radio
jobber and retailer i\n the middle west
is at the show. To give them a
chance to transact business, the Coli-
seum is opened every day at noon for
members of the trade. The public is
admitted from 2 e’clock in the after-
noon until 11 o’clock at night.

This recetver
an eastern magazine. It is not only a mneat bit of workmanship, but is
capable of good service.

-

won second prize in a recent contest conducted by

N~

The crystals are inexpensive, easily
obtained, and can be replaced with lit-
tle trouble, should the old ones he-
come inoperative or dirty.” Their dis-
adygntages are tlgreefold. They are
critical to adjust; they are not as
sensitive as vacuum tubes; and thirdly,

‘| they cannot be made to oscillate for-

the reception . of amateur continuous
-wave signals.
The Contact Point.

Esst_?ntiany the crystal detector,
sometimes known as a mineral de-
tector, consists of a ecrystal upon
\V!lich a contact of copper or Steel
wire is made. It is this contact that
rermits the reception of signals, in-
asmuch as this contact is a rectifier
of the radio-frequency currents.

Crystal detectors consist in the com-
mercial form of a base, a metal cup
in which the erystal s mounted, a
wireé contact. known as the cat whis-
_ker, a holder for the wire, and bind-
ing posts forr convenient connections.

The crystals used most commonly
at present are: Galena, radiocite, si-
licon, carberundum and bornite in the
ordgx- named. The first two require
' a light copper or phosphor bronze
contact, while the rest work better
with a heavier steel, needle-point con-
tact. .

‘The radio-frequency ‘energy in the
receiving set, before it reaches the
detector, is a weak alternating cur-
rent, similar to the house lighting cur-
rent, but where the house lighting
current alternates its = polarity 120

| times per second, this radio-frequency

current alternates its polarity 1,000,000
times (or more) per second, i e,
where the house lighting current has
a frequency of sixty cycles, the radio-
frequency currents have a frequency
of 500,000 cycles per second.

Cwrrent Reverses Rectified.

A cnrrent of this frequency can:
not be heard for several . reasons.

By BEVERLY DUDLEY.
(Member A. R. R. L.)

It has bheen stated that a coil and
condenser in parallel are much supe-
rior to a variometer for tuning. Lab-
oratory tests have shown that the re-
sistance of the best variometer is
thirteen ohms. The resistance of a
good c¢oil and condenser is about sev-
en ohms.

It is a good plan to use No. 18 to
No. 24 wire for the coils. In laying out
the parts of a set, arrange the ap-
paratus as much like the wiring dia-

ram as convenient. Thig facilitates
easy wiring. For appearance’s sake
the apparatus should be symmetri-
cally arranged.

The cvils used in receivérs are very
tmporiant. The turns should be
spaced to lower the distributed ea-
pacity between adjacent wires. This
is accomplished in honeyenmb, spider-
web and bank wound coile. The honey-
combs seem hard to handle at short
waves, but the splderweb coils are al-
most an ideal inductance. They are
small, compact, - efficient, self-sup-
porting, durable and can be easily
made and-smounted.

Don’t paint your coils with shellac
ur varnish. If it is necessary to hold
the adjacent wires in place. use col-
lodion. Thris keeps the wires in place,
dries quickly, and does does not ap-
preciably affect the efficiency of the
coil. Be careful in handling collo-
dion as it is very inflammable. Single
layer coils are most common and
easily made, tho they are not the
rost efficient.

Little Supporting Material.

Tn making the coils, use as little
supporting material as necessary. You
don't need, for example, a rotor for
a variocoupler an inch thick; in any
case a light waterproof tube of card-
board is preferable to a heavy com-
position tube. |

In wiring the set be patient. A re.
ceiver cannat be connected up in five
minutes and make a good job of it;
it is the_perfection of getails that
makes 2 goud receiver. Don’t at-
‘tempt to build more than two stages
of audio-amplification unless you are
perfectly familiar with the theory and
amplifications of such circuits, as
howls and sqgueals result from poorly
designed amplifiers. Use a good trans-
former.

Simple Method of Control.

A simple method of controlling re:
generation applicable to either single
or two-circuit tuners is to connect a
200 or 400-ohm potentiometer between
the antenna and receiver. Varying
the resistance tends to control regen-
eration. This scheme was tried out
at station 9BR with some success and
is worthy of a trial. It seems to give
Zreater range to a receiver, especially
if a hard tube is used for detection
since it brings the tube up to the
occillating point without *'spilling.”’

The range of a well desigred single
tube receiver cannot be stated, altho
during the winter nearly all the pow-
erful United States stations should
be heard, if & good antenna is used.
Using a single wire three feet off the

Here you see two of the most
official family.

Mencke, the studio pianist and cfficial accompanist..
ing to ““Sen” Kaney, the chief announcer of the station.

off a six-reel feature to Sally. It is

P
popular members of KYW (Chicago)

The young lady-at the left is none other than Sally

She is shown listen-
‘‘Sen’” is peeling
supposed to be going over the micro-

phone in front of him, and is, of course, but really it lool{s.as if “Sep”
had forgotten his invisible audieice and was rore interested in entertaine

ing Sally.

When one of the groups of alterna-
tions acts on the telephone receiver
it causes no motion of the diaphregm,
Lecause each variation of the current
in one direction is followed by the
current flowing in the opposite direc-
tion, so that the telephone diaphragm
has not enough time to start mowing
and resulting effect is no motion at
all.  Something that allows the cur-
rent to flow thru it 4n one direction
and stops the current from flowing in
the opposite direction is needed ir the
circuit, to actuate the diaphragm. The
detector does this. .

At the contact between the crvstal
and the cat whisker, current can
flow thru in one direction, but. not
in the ofher. Such oscillations pass
thru the detector, which suppresses
half of these oscillations. This cur-
rent is still vibrating much too fast
for the telephone diaphragm to follow,
but the successive impulses of cur-
rent flow thru the telephone receiver,
and the impulses in any one group

are all in the same direction so that|

their effects add and produce a mo-
tion of the diaphragm. The motion of
this diaphragm causes sound waves
which vary in pitch and intensity ac-
cording to the rectified current pass-
Ing thru the windjng of the receiver.

'Heipfu_l Hints on Radio
Construction and Design

lz_mta. Ga., was recently heard, on a
detector tube, while amateurs as far
away as Denver, Minneapolis, central
Ohio and XKentucky: came in. witk
enough volume to be heard several
inches away from the phones an the
detector tube alone. The set was,
however, well designed, and those re-
sults could not have been azcom-
phsl}ed with a haphazardly designed
receiver. '

(Published thru the courtes meri-
can Radio Relay League.) 7 of. the SR

A popular type of dance frock that
will stand much wear, is the silver
bodice joined to the full gkirt of lace.

Donnelley
to Construct
‘New Station

Announcement was ma-le today that
Chicago is to have anather class C
broadcasting station. It is to be lo-
cated on one of the pepular north side
hotels. Thorne Donnelley is back of
the enterprise.

The equipment already is being
built but will not be ready for installa.
tion for several weeks.

Mr. Donnelley, whe, with J. Elliott
Jenkins, gave Chicago its first powers
ful and popular broadcasting station’
in WDAP, located on the Drake hotel,
says he expects to make the new sta-
tion one of the besy in the Wnited
States.

Messrs. Donnelley and Jenkins sold
the Drake equippment to the Chicago
Board of Trade last winier. Mr. Jen-
kins has remained with WDAP as its
chief engineer, but for szme time Mr,
Donnelley has not had any active in-
terest in the station.

Radio
Loud
Speaker Units

For Phonograph or Horn

CHICAGO
For 30 years makers of guod telephones,

Consult Your Dealer

We Have the Part You

Chicago’s Leading Radio Store
Invites You to Inspect

ITS COMPLETE 5TOCK OF QUALITY GOOLIS
Your Money Will Go Farther Here

Come and Look Us Over
Below Are a Few of the Many Hundred Bargains We Offer

Want at the Right Price

Barawik Special Audio
I'requency Trausforiner.

5500 one ... 2.25

Barawik Special Signal Large Size Tapped
orp., 221 .V ) ¢ Va-iable Condensers, { "‘B” Bat- 1 38
“B” Battery .... Almminlum Pla}es,ﬁdu- (17 aadBe oo o
e N est quality,well made. Ay
Barawik 1 Large 2200 Ohm Phones, ad-
Tapped ﬁS:pVgcm £ Bekelite End Plates vertised for
“B” Battery...4&ms 3 plate Vernier.5Se $6.00; at i cwes .
" e 11 plate plain...118 | Murdock
B" Batt
Testing I‘:Irg;er.. 85¢ 23 plate plain...1.28 | Phones ........ 3-35
e 43 plate plain...1.58 Brandes

23 plate Vernier.2.30
43 plate Vernier.2.80

Plhoues

——

Fine Grade

Phone Plug. ....

Greatest Distance. We Have

$5.50 Coto-Coil Radio

ipecial }}.E.l"l?ransform-
er, equals the
high priced ones. 48¢

Bakelite Tube Variom-

ster—wonder- 1 60
L]

{Build a Neutrodyne Set—The Peer of Them All—Clearest, Loudest,

reutrodyne Parts

Frequency Condensers, pr...44¢ Loud
o . b3 Ja2ks s .- e ?9e g ¥
Transformer .. %o Transtormer” .. 165 Speaker .... 5-00

Fzmous Fada 160
. Neutrodyne Receiver

120.00

Every Part at the Right Price.

New Nathariel Baldwin

Barawik Special
160 ‘ Loud Speakar. 9.95
Storage Batteries, guar-
anteed' 3 jears; gne‘v

ful value......

e

Tw> Slide

180° Variocoupler, bake- pere, 9¢¢; &
lite ]tgbes, green silk Turing Coil. .. 1 '48 volt, 80 amp., 12.95
nsuiation; ——— N LR
;3.50 value. ... . 1.95 Switeh 15 ¢ Seggl;r;;] k(;ail, tapped,
¥ Genuine Bakelite 30 TReRar_ ey - worth §2.50 ... Ao
Socket, T5¢ val.. Swtch Points, e
= e — . > »  Klosner Ve g i
5450 Coto ~ 75 wita nuts. dozen, 10¢ stat $1.50 roier Rheo
Ej Jondenser ..... e T5¢ I‘cheostats..__._. ...43¢ value .......... 85¢
3-inch Bakelite Inductance Signal Corps
® dials, 75c value. 9¢ Switeb, 10 point, 74¢ Aeria]Wire.lOOft.42¢

Large Stock Standard Manufacturevs’ Goods.
Every Item Guarantred to Be Right or Your Money Pack.

. THE BAR

| 162 S. CANAL STREET, Corner MONROE

Convenient to Northwertern and Unlon Depois. 2
graund and fifty feet long, W8B, At- | 55NN OPEN UNTIL § 0°CLOCK FRIDAYS AND SATURDAYS #a2vny

fresh stock; umegual
values; 6 wolt, 4((1} zz]u(!e:d

Real Values All the Time.

WIK CO.
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ere Is the Smallest Regenerative Radio S

in the World That Actually Works |

ON this page is picthred

and described perhaps

the smallest one-tube re-
ceiving set in the world that
actually receives and performs
its work like a full-size radio
Set. [t was constructed by a
Chicagoan and not only 1s a
marvel in sise and results it
obtains, but also in workman-
ship, as to build it one must
be as skillful as a watchmaker.
The set was tested in The
Post experimental laboratory
and it does all that is claimed
for it —The Editor.

o
==

By LEWIS B. HAGERMAN.
(Radio Construction Engineer.)

NSPIRED by a desire~to see how

compactly a practical working ra-

dio receiver set might be wired and
eonstructed, I have built a one-tube
variation of the ultra-audion -circuit
in a cabinet that occupies a apace of
only 414x23%x2Y% inches, and easily
can be held in the palm ot one hand
and still leave sufficlent room for
something else.

The receiver might be termed the!

acme of portability, as it weighs only
fourteen and one-half ounces, and
easily can be carried in a coat pocket.
I call it the “Midget.”

The set, as I have conséructed it,
uses a WD-11 tube, and one dry cell
of one and one-half volis to light the
filament. The “B” battery is a 22%
volt dry cell. Kither of the batterles
is considerably larger than the re-
ceiver.

List of Parts.
Many of the parts used were espe-

cially built for the set. This is par-
ticularly true of the inductance and
the condensers. These parts are:

Four panels 4%x214x2% inches.
Two ends 2%x2V. inches.

Two 2Z-inch dials.

Five binding poats.

One adapter for socket.

One .000:25 grid condenser with = leak
mountings (Dubilier).

One 1la-meg grid leak ([Electrad).

Two inductance coils (special).

One variable condenser .0005 (special).

One variable condenser,
vernier (special).

Two hinges for cabinet lid (spccial).
{Marco).

threc-plate, as

One 6-ohin rheostat

The extras, such as head phones,
batteries and tube, are the same as
with any other receiving set.

The variable condensers and the
fnductances excite the most
among those who have seen this tiny
receiver. I know of hut one place
in Chicago where they may be ob-.
tained. The editor of The Chicago
Evening Post Radio Magazine has the
address of this dealer, and will give
it fo anyone who cares to construct
one of these sets from my working
plans.

The condensers are less than two
inches in diamieter and about one and
one-fourth inches .in depth. They
have the usual number of plates—the
0005 having twenty-three and the ver-
nier three. The plates are of special

material. These are very efficient
condensers, and give surprising re-
sults.

Inductance Coils Unusual.

The inductances are of the condue-
tive inductance type. They were es-
pecially wound by the Estru people
according to my own design, and are
of the spider web construction. They |
are built in an oblong shape and when
placed together are 2% inches in
length and %-inch in thickness. Fach
has thirty-five tunns of wire and both
coils are .connected at one end as is
shown in the schematic diagram which
accompanies this article.

The Marco rheostat was selected be-
cause of its compactness. It is the
only piece of apparatus that is mount-
ed on the outside of the cabinet.

The hinges for the cabinet I took
from a small jewel box which a mem-
ber of my household had discarded.
Any small hinge will suffice. ‘The.
binding posts I found at the 5 and 10-
cent store, and are of the small type
that are often used on ecrystal sets.
You may have to do some hunting to
locate these.

The tuhe socket is an adapter for
the WD-11 "tube which I found also
at the 5 and 10 cent store. This
is mounted direct on the floor of the
cabinet without using a socket.

Requires Care and Patience.

Considerable care and a world of
patience must be exercised in build-
ing this set as it almost is a.watch-
malker’'s job. First make the cabinet,
using one-sixteenth-inch bakelite. Cut
to the dimensions specified and be sure
that the cutting is accurately done.

Four pieces 4%x214x21 inches are
cut, one -for the panel, one for the
lid, and 2 picces 2% inches fur the
mdes

Atter Yhe holes are bored the cabinet
parts may be given a dead finish
in the usual way by rubbing down with
fine emery paper, making sure to rub
all one way to prevent streaks. Fin-
ish-with emery paper and oil and wipe
off the surplus oil

The mounting of the parts must be
carefully studied out or you will find
yourself in trouble before you have
gone very far. Take the base board
first. Mount on this the tube adapt-
er, which is to act as a socket, plac-
ing it at one corner of the board. This

interest -

should be' the corner in the back of

In upper picture is full-size view of the Midget one-tube regenerative

receiving set.
layout.
plate variable condenser.

inductance.

is post for
A and P is aerial and phone post.
corner
rheostat at R.
center photo.

Just below is photo-diagram (full size),
D-D are variable condenser dials on front of panel.
VC-2 is 3-plate variable vernier condenser.
is grid teak, underneath which is grid-leak condenser
S is adapter socket for WD-11 tube.
battery plus post to which also is connected one of the phone plugs.
“B' battery negative lead.
G is ground-lead post.
is reduced size photo of back view

showing interior
VC1 is 23
GL
(.00025); L1-L.2 is
B and P is post for ‘l‘gB'*
A-— is filament negative lead post.
In the lower

of receiver, showing special

The other designating letters correspond to those in the

the cabinet at the right side. when
viewing the set from the front.

Next mount the fixed condenser and
grid leak, placing these in position
just in front of the adapter socket.
"The construction of the adapter will
permit part of the condenser and
mount going underneath it to some
extent and save space.

Wire As You Proceed.

The proper length wire for the tube
and the grid leak and fixed condenser
should be attached while the base
board is still detached from the rest
of the cabinet. In fact, it is wise
to do all the wiring possible at this
stage and as the work progresses fol-
low this idea thruout, wiring as you
go along. Of course, all joints must
be soldered.

INow put on the ends of the cabinet.

There are 2% by 2% inches. The
screws used are rather tiny ones and
you will find them at the waitch-
maker’'s shop. They are not three-
eighths of an inch long.

Bore three holes on the bottom of
both end pieces for miountinz to the
base hoard. Bore four holes on either

| side of the end pieces for attaching

to the froent panel and back piece.
These holes should be very carefully
drilled as the bakelite will chip if
this is not done. Also start, or coun-
tersink, holes for these screws on the
ends and bottom sides of the front
panel and back panel so that the
screws will start easily, then gently
force the serews the vest of the way.
After the two end pieces are at-
tached to the base board insert the
inductances. These go in the left-

-

HAGERMAN'S POCKET RECEIVER
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Coolidge to
Use Radio in

{His 1\_/I_ej_s_sages

President Coolidge has accepted the

{invitatibn of President E. F. McDons

ald of the WNational Association o2

Broadcasters and will read his mes-
sages over radio. This means that an
audience of several millions will hear
the voice of the nation’s chief execu-
tive instead of a few as heretofore. .

President Coolidge's acceptance was
sent to Mr. McDonald thru Secretary
Slemp, who wrote as follows: .

“In the president's behali, I wank
to express the sincerest of thanks for
your letter of Nov. 5.

“In the short time that I have been
connected with the executive estab-
lishment, I have come to realize -as
never before the tremendous burden
that a president has to bear, and the
fact that it is the sort of burden
that is well nigh impossible to share
even with the most willing and capa-
ble of coadjutors.

“You have presented a most inter.
esting suggestion as to one possibility
of helping to relieve him of some of
his obligations. Your suggestion will
receive the fullest and most sympa-
thetic attention, and you may be as-

sured will be kept in mind whenever

-]

=

hand coraer at the back, viewing the an opportunity presents whereby we

ser from the front. A small strip | may avail ourselw_es of it:" .
of bakelite should be placed before| Mr. McDonald, in muking his pro-
tha two coils as a support. (See posal, declared that all the Ilarge

photo diagram.)
Mounting the Condensers.

Much of the interior wiring shauld
be done by this time. Now we are
ready for the condensers.
move the front plate bakelite shields
or plates, as the panel of the cabinet
is to act inthis capacity. The wiring,
of course. should be done to the con-
densers before they are g¢tached to
the front panel.

By reference to the photo diagram,
which indicates the location of the
various parts, you should have little
trcuble in getting the set together,
altho it is a tediolis job.

The baitery connections will puzzle
even the old-timers. The ‘““A’ connec-
tions are in the rear of the set. The
“A’ plus goes to the rheostat rotor
or arm pest, the other end of rheostat
goes to the third post from front of
set on right hand side. This post also
cennects o second post, which is “B”
negative. The ““A" minug goes to the
third post at rear of set on right end,
viewing the set from the front. (See
rhoto diagram.)

The pheone connections also are un.

usual., One phone tip goes to the an-

First re. |

| broadcasting stations which are asso-
ciated in a national co-operative body
would.pledge to transmit his messages
jand public utterances to every nook
and corner of the country.

Avoid Use of Shellac

The four-circuit tuner (Haynes) has
very low decrement in the circuits
and employs loose coupling. In mak-
ing them it is . necessary they be
wound on composition tubing of good
quality and that no shellac or any
other kind of insulating varnish be
used on the windings.

tenna connéection post as indicated on
the photo diagram. The other is cons

‘nected to the '"*B’’ plus bhattery.

The tuning of the set is done in.the
usual way, the condenser being the
only control except the rheostat, which
is fairly critical.

I have recelved just as good recep-
tion on this single tube set as I have
from a full-grown man size ultra-au-
dion one-tube set. Amplification, of
course, does to the baby grand just
what it does to any receiver.
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ROADCASTING woice
Band wmusic from coast to

coast by radio as a reg-
ular diet now is being done.
This was made possible by the
wistallation ofa relay station
i a Nebraska town. This
erticle tells the siory of its in-
stallation.—The Edsitor.

——
E'{ASTINGS’ Neb., is the place se-

lected by the Westinghouse Elec- )

tric and Manufacturing company
for the location of its first radio re-
laying station to serve ‘as the connect-
ing link of the pioneer station at East
Pittshurg, Pa.—KDKA—with the peo-
ple living on the Pacific coast and
also citizens of the western states.
The installation of the Hastings sta-
tion KFKX, as its license reads,
means that broadcasts from station
KDKA will be picked up as easily
and with the same apparatus’m th’e
farthest western states as KDKA’s

broadcasts are now received by peo-
ple living a few hundred miles from
East Pittsburg. '

The relaying station marks a great
forward step in radio, almost as great
a stride in radio progress as was
made when the Westinghouse com-
pany first started radio broadcasting
with the establishment of its world's
pioneer broadcaster, station KDKA, in
November, 1920.

Always a pioneer in radio, the West-
inghouse company, because of its en-
gineering genius, now has removed
the limitations of distance in the
broadcasting of programs. The trans-
mitting station at KDKA is as fine
and as modern as radio engineers can
make it. It is possible to receive
KDKA all over the country, hut, nat-
urally, the greater the distance away
from the station, the more sensitive
must be the apparatus.

To pick up KDKA in California, for
instance.' requires very sensitive, high-
priced apparatus. Knowing this con-
dition, the Westinghouse company, by
experimenting with short-wave relay-
ing and relaying stations, has made it
possible to rebroadcast or relay its
eastern concerts from Hastings, which
will serve as a booster -station to
poirts on the Pacific coast. Thus the
same simple apparatus which can be
used on the Pacific coast to pick up
local broadcasters also can pick up
the relayed KDKA.

The station at Hastings is one of
‘the marvels of the radio engineering
world, for not only can it relay from
KDHKA in the east on one wave, but it
also can transmit concerts direct from
KDKA, or transmit concerts from its
own locality. The ability to equip a
stat_ion fpr this type of work calls for
engineering genius.

KFKX, for example, can receive
broadcasts from KDKA on, say 3,200
kilocycle-frequency (94 meters) and re-
lay the same broadcasts to another
transmitting station located on the
Pacific coast on 2,800 kilocycle-fre-
quency (107 meters). Both these fre-
quencies are much higher than are
used in radio broadcasting and will
not interfere either with radio broad-
cast traffic or amateur traffic.

The next step in this plan would be
to tie up with a western station to
pick up the 2,800 kilocycle-frequency
€107 meters) broadcasts and rebroad-
cast on the regulation broadcast wave-
lengths or frequencies.

KFKX can receive, also, broadcasts
sent from KDKA on 3,200 kilocycle-fre-
quency (94 meters) and transmit direct
to its territory on 1,050 kilocycle-fre-
quency (286 meters) which is its as-
signed broadcasting wave length. It
can transmit also its own broadcasts
from a local source on 1,059 kilocyeles,
for Jhe benefit of the people living in
iis territory or westward to the Pa-
cific ocean.

For this relaying—short wave relay-
ing as it is termed in the radio en-
gineering world—two special transmit-
ters are required, with special regeiv-
ers to receive the high frequencies.

Hastings, Neb., and East Pittsburg,
Pa., have duplicate transmitters and
receivers. The Hastings station is

the operating rcom.

upper picture {IZge. 1), shows the rcom where the monster tubes are.located.
No. 3 shows a station oificizl listering in on the recepiion as a check. The antenna system

Wésﬁnghouse Opens First Radio Relay Station in World

Hawaii Géts U.S.

| Music by Relay

Radiophans in the H:walian islands
have for some time hai the pleasure
of listening to programs from *‘the
good old U. S. A.,” rehroadcast from
the station of the Honolulu Adver-
tiser. Usually these programs come
from KHJ and KFI. both in Los An-
geles and both equipned with 500-
watt transmitters.

Recently a new record was made
with the rebroadeasting of a late pro-
gram from WHBEB, at Kansas City.
This station is aiso equipped with a
300-watt transmitter and its well-
known slogan, ‘““The Heart of Ameri-
c¢a,’"'; has been heard from coast to
coast. On this partizular goccasion
the engineer in charge of the Hawai-
ian station said that WHB's .signal
strength was exceptionally good and
its modulation perfect.

The rebroadcasting arrangement is
as follows: At the Koko Head station
twelve miles from Homoluly, is a re-
ceiver consisting of three stages of
radio-frequency and a standard short
wave set, fed from a ccmbination of a

beverage and horizontal antenna. The

SR |

Here are the first published pictures of the Westinghouse new radio relay station at Hastings, Neb. The

No. 2 is a view i another part of

is shown in Fig. 4.

signal is then amplified with one stage
of audio-frequency and one stage pow-
er-amplification, * and passed thru
twelve miles of telephcne line to the
city of Honolulu, where it is put into
the modulating circuit ¢f the Honolulu
Advertiser's transmitter {(KGU). The
distant signal thus actuates the local
station and provides coast programs
to the enthusiasts in the islands of
the Hawaiian group. ‘

3 .

Stranded Wire Aerial

There are several decigns of strand-
ed wire aerials on the market. One
of the most efficient consists of six-
teen strands intertwined in a flat
forma about one-quarter of an inch
wide. It enables one t: use a shorter
aerial where condiliors prevent the
long single wire.

Don’t Overwork Tubes

Detector :tubes should be given fre-
quent rvests and not kept constantly

at work., It is best to have two or
more tubes and ~work them alter-
nately.

Haste in Construction

Hurriedly constructed sets seldom
give good service. Better proceed
slowly and carefully. It pays in the
long run.

also "the stationr at Iast Pittsburg.
These stations are the result of radio
enginecring development and are ae-
tually considered to be the “ne plus
ultra”’ of the_‘ present broadcasting
era.

A feature of the high-frequency
troadeasters is the short antenna used.
The antennae at Hastings and it East
Pit:sburg are not over thirty-five feet
lonz.
am;nna.e required for ordinary broad-
casling. Thers is conly thirtv-five feet
between flat top and counterpoise.
The antenna and counterpoise consist
of Lwo sinall cages.

Cne of the difficulties attendant
upon high-fregqueacy broadceasting is
that every precaution must be taken
to prevent any ocutside influences,
such as ¥Vibration, that would change
the frequency. The vibration of tke
grcund or the swinging of the anten-
pa would serve to thraow the set off
its frequency.

To guard against the possibility ef
swinging, both the East Pittsburg and
Hastings high-frequenicr stations’ an-
tenna, including the flat top and
counterpoise, are stretched betweeh
cress arms rgidly atiached to- the
tower instead of the more commaen
swinging spreaders.

The down lead from the antenna 10
the counterpcise consists of copper
tuking rigidly mounted on leng, high-
voltage porcalain insutators on the
poles. The various inductances on the
set are wound on rigid forms. Copver
tuking is used to make ali the connez-

one of the finest in the world, as is

tioas,

This is much smaller than the.

The high-frequeacy set at Iast
Pittsburg is located on the top of =2
nine-story bmilding and naturally or-
dinarlly would be subjecied to jars.
This s=t, therefore, is suspended on o
: system of springs so vibrations of the
buildihg camnot affect the -operatiou
of the set.

At Hastings, the set is located In
an isosated building, and is not sub.
jected to any vilwations, so the pre-
cautiols of s:uspemding this set on
spring:l has not b=z=en neeessary.

The transmitticg set at Hastings
consists of :hree panels, as follows.
the rectifier panel, the modulatar
. panel stnd Lhe oszillator panel. The

to high voltage D C. fur the plate
circuit. Thre modulator, with its ae-
cessories, irpresses the voice-frequen-
cy on this high voitage D. C. currert
before it gtes to the oscillator. Final.
ly the osciDator converts the high
voltagz D. . current into radio-fre-
' quency in which form it is delivered
. to the anteana.

. For local hroadeasting a studio has
been suggested in the main business
section of Hastings, which will bLe
I-connected with the station by means
of telephon2 lines.

The studio, if bniit, will compare fa-
vorably with any zastern studio, and
a special trpe of econdens=r transmit-
ter will be instalkd to insure goocd
tonal qualizr,

Beczuse of the establishment of this

I’station, Hastings. the little town ir

the middle w=st, niw has a radio sta-

' rectifier converts the high voltage A.
/2. current received on the antennsa |

transmitter in operation.
picki-up tene and cther radio qualities
it ranks in efficieney with EDITA,
acknowledged today to he the finest
troadeaster in  1he world. Station
KFKX, whatever may he its fate, will
aluays live Im racdio histery as the
first relaxing and re-broadmsting sta-
tioz in the world tc be established for
practical daily broadcasts.

U. S. Completes Tests on
Freqency Amplifiers

The United States bureawu of stand-
ards has Issued & pamphlet dealing
! with measurements cof voltage amplifi-
caudon in audio-fregquency ampylifiers.
This circular gives actual resaits of
vollage-amplification nmeasurernents
masie cn 16 L. F. amplifiers oo the
mevket daring 1921-22, all the ampli-
| fiers employing transformer coupling.

[ The measure=menis were taken over

. a frequency-range of 400 to 2,10C cycles
per second.

The different pisces of apparatus
sr=. of course, refs:red to by z refer-
ence riumber, not ky the name of the
manvfacturer.

[t is believed that the examples
fgiven in this repart will be of assist-
ence tc y1anufacturers in testing and
de:>rbing their o=n products, and it
csermz that a similar system n this

| country would prcbably be bereficial,
“end weuld lead to improvamsanis,

tion that compares favorably with any
In power, |

Radio Fans—Notice!
See These

Head Sets

at the Coliseum

No. 69 A

Extremely light in weight;
small in size. Sensitive and
thoroughly efficiert.

Do not fail to visit our
display at the Chirago Radio
Show.

With Kellogg

Radio Equipment,
Use—Is The

Test

KELLOGG SWITCHBOARD
& SUPPLY COMAPANTYT

e =

&
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How to Tune

HE world scems to be
crasy over the Haszeltine

"~ Neutrodyne circuit,
Evervone is - building it
Wherever one finds twenty
homebuilders, howerer, at
work on one of the sets one
also  finds about cighteen
homebuilders  having trouble.
Tlas article is designed to
foint the way to the success-
fid operation of the circuit,
Also some points are given on
the copstruction—The Editor.

AZELTINE'S neutrodyne cir-

cuit, perhaps, is the most praised

and the most abused of all hook-

ups demanding the public’s attention
just now.

It is praised because those who

have had success with it have had a

wonderful *success. It is abused be-

causge those who have failed to achieve|

anything have failed completely.

The neutrodyne circuit \is a wonder-
ful circuit—if it is constructed proper-
1y, from properly selected values and
operated efficiently. It IS a nega-
tive proposition if any one of these
factors is omitted.

The chief trouble with the neutro-

The top photo shows the front
view of a Hazeltine neutrodyne
five-tube set. The middle picture is
a rear view, Note the arrangement
of the neutro-formers, or radio-fre-
quency transformers. Another front
view is at the bottom. Particular at-
tention is called to the wiring of this
set as well as the neat arrangement
of the parts.

These photos show the possibili-
ties of skillful workmanship com-
bined with the artistic treatment in
radio receiving sets. The cabinet.
with the exception of the base, is
all plate glass. The base is white
porcelain glazed. This set is from
the workshop of the Washington
Radio Shop, 169 West Washington
street, Chicago.

dyne is that few glve it the considera-
tion its peculiarities demand. This
not only is true with the amateur
constructor, but also with the expert,
who falls to recognize the new prin-
ciples involved.

Without attempting to burden the
ron-technical reader with ponderous
outbursts of the Hazeltine theory, let
us get an understanding of just what
the Hazeltine circuit is intended to
accomplish in a few simple words and
then apply the means given us hy the
iInventor to accomplish those results.

What Neutralizing Means,

One of the serious factors in any
regenerative circuit is the tube capaci-
ty. .The more regeneration employed
the louder the howling and screeches
of the tubes. The Hazeltine idea
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azeltine’s Neutrodyne Receiver

to Get Clear Reception

ditions really iIs necessary, since tha.
two stages each of radio and audio
give sufficlent volume and range to
suit the most supercritical radio-
phan.

Then there are hook-ups employing
the neutrodyne principle that use the
reflex idea and even the Grimes in-
verse reflex principle, with more or
less success.

Tubes Must Be Neutralized.

When the Hazeltine principle I3
utilized in & circuit the first step to
take in getting good reception is to
neutralize the tubes used. In the
ready-made or manufactured sets,
where the tubes come as a part of
the equipment this neutralizing usu-
ally is done at the factory. In sets
that are home-made, or in sets where
the tubes do not accompany the ap-
paratus the neutralizing must be done
before the Hazeltine circuit is working
as it was intended.

If this step is not taken the tubes
are going to howl with just as much
volume as any other set and there
will be distortion in the audio output.
if the operator is lucky enough to
| get that much volume out of his re-
ceived signals. Usually the signals
are too weak to he heard in a leud
speaker, even on local stations. Out-
side stations seldom push thru at
all. .

It is just this sort of reception the
| average radiophan has with the neu-
. trodyne. And yet there is no reason
1 why the circuit should not perform
just as its author intended it to do. __

To neutralize the tubes, it is neces-
sary to first bring in or tune in some
| signal, as well as can be done with
 the tubes oscillating as they will
| When the reception is at its best—
 that is, loudest—take out the first
radio-frequency tube from its socket,
leaving the filament current on. Cut
a narrow strip of paper and place it
in the socket so that it will cover the
filament contact points, but leave the
grid and plate exposed. «

) , Setting the Neutrodyne.

|  Then replace the tube. The signals
still will be heard, probably weaker.
Now go to the neutrodon or neu-
tralizing condenser which controls the
first tube. Slide the brass sleeve back
or forward until the signal entirely
disappears.

When this is done and the tube is
replaced, after removing the piece of
paper that particular tube may be
said to be neutralized. In other words,

Continued on Page 12.

=

seeks to balance out this inherent ca-
pacity of the tubes as well as all the
stray capacities of the entire set,
thereby eliminating the distorting os-
cillations and regeneration.

There age sonfe other factors in-
volved, but those given will suffice
for our purpose here. If the novice

Hazeltine has sought, his troubles with
the circuit will begin to fade away.

Prof. Hazeltine argued that if these
czpacities, particularly in the vacuum
tube, could be made negligible, there
would be a quieting effect in the cir-
cuit.

Fixed and variable condensers will
perform this balancing very efficiently
in certain parts of the circuit, but
when it comes to the tube the ca-
pacity is so small here there was no
known condenser that would act as a
reutralizer. Therefore Prof. Hazeltine
devised a neutralizing condenser that
would fulfill his requirements.

Smallest of Condensers.

value known to radio practice:. It con-
sists of two short pieces of copper
wire, insulated, so attached to a sup-
port that their two free ends almost
touch. Over these two insulated wires
a small brass tube or jacket is slipped.
It slides back and forward over the
two loose ends of the insulated wires.
That is all there is to the backbone
cf the circuit.

This all sounds simple and it is sim-
ple. However, these tiny condensers
vork wonders when brought into play
in the radio-frequency portion of the
circuit and their efficient operation,
which requires patience and careful-
ness to the extreme, is the secret of
the success of the Hazeltine circuit.

The regulation Hazeltine circuit con-
sists of two stages of radio-frequency,
a detector and two stages of audio.
There are many variations. More
stages of radio are employed in some
cases and in others only one stage is
used. Additional audio also is at-
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A NEAT PIECE OF WORKMANSHIP ON A NEUTRODYNE.

Describes Reflex T heory in

Three Different Circuit Hook-ups

By WILLIAM J. SCHNELL.

madio‘ Engineering Stat! Electrical
search Laboratories.)

O THE average radio enthusiast

a certain amount of interest is

derived from his radio adventures In
the form of bujlding and operating of
his own receivers. Satisfying as this
may be, a particular desire is evi-
denced by many in not only bhuilding
their sets and successfully operating
them, but after accomplishing these
points their radio appetites are usually
whetted to the extent of being anxious
to understand some of the whys and
wherefores of the functioning of their
receivers.

"To the prospective bhuilder also ap-
peals the knowledge of the character-
istics of various receivers in order to
equip him better in his selection of
the circuit for his receiver. It is to
these particular classes of the radio
public to which this article is particu-
larly directed. However, it is hoped
that some benefit may be gathered
from it by all.

" The Principle of Reflex Method.

'The principle of ‘the reflex circuit
depends on the ability of a three-elec-
trode vacuum tube to permit currents
of different frequencies to pass thru
it at the same time. The frequency
of the currents induced in a radio
antennae system are of a very high
order or very rapid in their cyclic
changes, varying in value from about
500 to 1,000 kilocvcles per second (de-
pending on wave lengths). This inci-
dent current in the antenna system-is
what is generally termed the radio-
frequency currents.

It is not possible.to cause such high
frequency currents in this rapid
changing form to actuate directly on
a device to convert elecirical current
variations into sound waves-—(receiv-
ers).

In a reflex system these incident

Re-

WILLIAM J. SCHNELL.

is in the other ahove-mentioned sys-
tenis the reflex feature is made to
actuate in more than one stage of
tube.

Due to the complexity and intricate-
ness of controlling currents of the
‘order of radio-frequencies it is not
possible to successfully stabilize a
system wherein {he reflex action is
inctuded in more than one stage. It
is not a matter of halancing the loads
in the various tubes. as it can be
readily shown that the loads caused
by any audio signals on the tubes in
these circuits are never such that the
few micro-watts of radio signals addi-
tionally impressed upon them would
overload them, as has been ?mny
times stated.

Impracticable Reflex Circuits.

In the systems wherein the reflex
action has been extended to more
than one stage it would be necessary
to add considerable adjustments to
control the currents in their relations
to one another in the various circuiis
before anything like successtul opera-
tion would be secured. Due to these
complications such systems are not
considered practical.

As has been stated., in all reflex
systems radio-frequency amplification
is employed. In general there are
practically two forms ‘of using
vacuum tubes as radio-frequency am-
plifiers, i. e., the coupling transform-
ers may be either tunable or the tun-
ing of thse transformers is so-called
fixed.

In the tunable type the transformers

reflected or reimpressed back on the
tubes which amplified them at radio-
frequency, and. when rectified, are re-
amplified at audio-frequency before
being passed on to the receivers or
loud speaker to be converted to sound

waves.

Principally, this means a consider-
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Two-Tube Erla Reflex

Circuit.

currents (radio-frequency) usually are
amplified by a three-electrode vacuum
tube amblifier of radio-frequency cur-
rents to increase their intensity be-
fore impressing them on to what is
termed the rectifier or detector, which
acts to convert these high frequency
currents into currents of audible fre-
quency.

After rectification, heing made au-
dible, these currents are then amupli-

fied »~Avef® the radio currents by a

three-electrode vacuum tube.
When the Circuits Differ.

It is herein where lies the difference
and particular advantage which the
reflex system offers over other sys-
tems. In other systems after rectifi-
cation the rectified radio or audio
currents are amplitied by additional
tubes for this purpose. In a reflex
system before these input radio-fre-
quency currents are rectified they are
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CONDENDER

are so designed that they may be
tuned usually by a variable condenser.
In the other type (tuned) the trans-
formers are so designed that they
represent a certain tuning over a
certain range without tuning: As is
evidents the latter are ‘'broad.” or if
employed in a receiver would mean
for unselective reception.

Selectivity Is Necessary.

In these times of a great number
of broadcasters operating on and ex-
tending over a considerable broad
wave band, selectivity in a receiver
is of prime importance, as every radio
enthusiast appreciates. The feasibility
of endeavoring (o secure anything
like selectivity from such radio-fre-
guency coupling transformers as the
so-called tuned type is likewise only
too well .known by those who have
altempted it.

Therefore, it is imperative that if
selectivity in a receiver is to be had
where radio-frequency amplification
‘is employed, ‘the coupling transform-
ers in such an amplifier must permit
tuning adjustment by a variable tun-
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Three-Tube Erla Reflex Circuit.

able tuBe and also other apparatus
economy which would otherwise be
required for these additional tubes
as used in other than reflex systems.

As will he pointed put in a latter
part of this article, if properly de-
signed and built, more than vacuum
tube economy can be secured from the
method of reflexing as employed in
radio receivers.

Various Reflex Methods.

There are a number of methods of
utilizing the retlex principle, among
which are the progressive plural tube
reflex wherein the reflex action pro-
ceeds from the input to the output
tube in direct progression and where
the reflex action is performed in more
than one tube.

Then there is the so-called inverse
duplex system wherein the reflex ac-
tion is not tube progressive, but is
inverted back toward the input tubes.

In the Erla circuits the reflex ac-
tion is progressive from the input,
but only is utilized in one tube. That

ing device such as a variable con-
denser.

Because the transformer ig actually
tuned to the signal with this type of
radio-frequency amplification, not
only great selectivity is obtained but
greater amplification likewise is se-
cured,

No transformer which is designed
to have fixed tuning (so-called tuned)
does not require tuning, can operate
successfully either in this form or
even if a variable . tuning devjce is
added to it, because this design will
not permit of it. Therefore, the radio-
frequency stages in the receiver should
consist of transformers which are
tuned variably and with transformers
which permit tuning. r

How to Control Circuit.

Either a vacuum tube, two or three-
electrode, or any of the many forms
of crystal and like rectifiers of high
frequency currents, can be used a
rectifier, we are told, in a radio re
ceiver. However, in a reflex circutt

i principle as applied to radio recsivers

due to the particular location in tne
circuit and inherent characteristics of
the detector, a crystal rectifier will
be more satisfactory.

By the use of the proper crystal
rectifier an excellent controlling =f-
fect on the stability of the entire cir-
cuit may be had. This feature is rot
generally known, but is demonstrated
in the stahility of the circuits using
this form of a detector. This point
has been brought out time and agein
in laboratory analysis.

Not every crystal rectifier which
might possess high rectifying propzr-
ties will be found the best for this
purpose, -due, as has been mentionad,
to the fact that the crystal ean he
made to provide a stabilizing effect
on the reflex action of the circuit. The
fixed type of crystal naturally requir-
irge no adjustment (if correctly 1le-
signed) affords the best form of recti-
fier for the reflex circuit.

Transformers of Special Design.

Another point of interest which was
first announced by the Electrical e-
search laboratories in their develnp-
ment of reflex circuits and, likewise
not generally known, is the fact that
not any and every audio-transformer
can be used in a reflex circuit. This
can be realized by the fact that due
to the fact that in a reflex circuit
the audio-transformer is
with the radio-frequency currents of
the circuits it requires a design and
construction differing from the regu-
lar audio-transformer to permit of
efficient operation of the reflex ac:
tion.

No attempt will be made here to
outline the phenomena responsible fér
this, as this would lead into technical
phases not generally understood by the
lay person, but suffice it to s.ate
that experimentation with this fea-
ture goon will qualify this statemeunt.

In the foregoing we were told of
the action of the reflex principle and
were pointed out the various metbods
of performance and the advanteges
and disadvantages of each. We will
now summarize our findings into the
raquirements of a reflex receiver for
practical, successful and efficient op-
eration:

1. The reflex action should not he
extended to more than one tube Ior
stable operation.

2. Straight radio or straight au:dio
added is desirable, but not more re-
flecting stages.

3. The radio-frequency- amplitier
should be of such construction as
to permit of variable tuning if se-
lectivity and maximum amplifier ef-
ficiency is to be obtained.

4. A crystal recuifier of the cor-
rect design will afford the most ef-
ficient rectifier for the circuit.

5. The audio -transformer is of
prime importance in the maxinrum
or reflex action.

Designs Three Circuits.,

We will now discuss in general the
eircuits developed by the Ilectrical
Research laboratories and how they
offer various choices to the radic en-
thusiasts and at the same time permit
of the maximum in our requiremrrents
as enumerated ahove.

There have been three reflex cir-
cuits so far released by the Klectrical
Research laboratories and in order to
secure success for these circuits the
design of the exacting apparatugs for
these circuits also was developed.

""hese circuits comprise one, two and
three-tube combinations. The one tube
circuit consists of one slage of radio-
[requency amplification, one stage of
reflexed radio-frequency amplication
and one stage of audio-amplification
wherein a crystal is utilized for ~ecti-
sication and stability. It was shown
in diagram form and described in last
weel's Radio Magazine Section.

This combination a\ﬁ’ords the maxi-
mum of satisfaction lobtainable from
one tube—affording loud speake~ op:
eration on all local signals and like-
wise ample volume on distant sig-
nials.

The two-tube circuit consists o one
stage of straight radio-frequency am-
plification, one stage radio-freguency
tuned and one stage of reflex radio-
frequency with one stage of reflexed
audio-frequency amplificatiommwlierein
likewise a erystal is employed for rec.
tification. .

Brings High Selectivity.

High selectivily sensitiveness and
volume is obtainable from this com-
bination. The three-tube circuit is
the same as the two-tube circuit with
the addition of one stage of straight
audio-amplification. This afforcs all
the advantages of two-tube circuit and'
as regards selectivity and sensitive-
ness with the addition of surplus vol-
ume.

Tube for tube, greater efficiency is |
possible with these circuits than in
any other combination.

An analysis of our first part of this
discussion on the effects of the vari-
ous forms of reflex circuits and later
the combinations for correct ope-ation
and these together with our rejuire-
ments, compares with the characteris-
ties of the Erla circuits will evidence
the efficacy of these circuits.

There is no guestion that the veflex

is in line with the progress tyward
the ultimate receiver. It is 10t a
guestion of what performance a re-
ceiver gives alone, but what pe~form-
ance per tube, other equipment, op-
eration and reproduction will hgve the
main bearing.

Pays to Insulate Lead-In.

It is always a good practice in
bringing a lead-in into the house not
to let it touch anything. If the lead-
in touches any metal, some of t1e sig-
nal strength will be absorbed. Ir. some
cases where the lead-in touches wood
there is mot much difference in the
signals: however, when it rairs, the
wood has the same effect as a. metal
object.

Long-Distance Hounds

Seeking to get In as many. stations
as possible in a given tinle is nct good
operation. Hastily tuned in aignals
are never clear and satisfactory. Tune
slowly, get the best of the signal
strength and sit back aad listen in
comfort.

associated |

Ask the Man at the Counter

‘Makes Super
Flewelling
~Selective

Efforts to design a circuit for a
radio telephone receiving set that with
the least amount of equipment would
produce the greatest amouint- of vol-
ume, greatly advanced thru the de-

Yy B. T. Flewelling, radio engineer,
are given further impetus by the an-
nouncement that this circuit had been
improved by the addition of what a
Chicago radiophan terms an ‘'‘equil-
ibrator™ coil. *

The improvement, it svas stated,
more than repaid for the additionh of
another control device io the set,
thru the increased szlectivity and
slightly additional volume.
| Altho' the theory of the “equilibra-
tor”’ coil, sometimes. termed ‘‘reaction
stabilizer,” is not new, baving been
developed in a “fourcimuit tuner’”
receiving set invented by I.aurence M.
Cockaday, radio engineer, the fact
that it has heen combined with the
Flewelling “flivver” circuit, was con-
sidered at least a smalli advancement.

Connecting “Equilibratoy.”

The ‘‘equilibrator,” whizl» acts as
a balancing device, is not directly con-
nected to the remainder of the cir-
cuit, being made up of a movable
induction and coil shunted with a
variable condenser and placed in the
magnetic field of the primary ecircuit.

Speaking of his impravement, the
designer said:

“Owners of receiving sets using the
Flewelling theory of op:ration may
greatly improve their receptian by
the addition of the ‘equilibhrator' coil.
‘The coil, with the variakle condenser
connected in series to tune it to the
various wave lengths, may be of the
| honeyvecomb tvpe as recommended for
the primnary and tickler circuits of
the regular receiver. It may be of
any size from 35 to 50 turns of wire,
while the condenser stould have a ca-
pacity of .0005 microfarads, or twenty-
three plates, and preferably be one
with the vernier attachmeant.

How Coils Are Meunted.

“The coil should be s¢ mounted as
to_be in an adjustable relation to the
primary coil, that is, so that the coup-
ling may be caried to any degree,
similar to a tickler eoil. TUnlike the
Cockaday circuit, in whiclh the stab-
ilizer coil is fixed, the ‘equilibrator’
coil is adjustable, adding to its selec-
tivity.

“Adjustment of this wvoupling fre-
quently results in tuning out of one
broadcasting station and the bringing
in of another without adjustment of
the remainder of the circuit.

“\While only a slight increase in vol-
| ume is. noticeable, probably not more

than 10 per cent, the iact that the
‘equilibrator’ tends to produce prob-
ably a 50 per cent imcrease in selec-
tivity of the Flewelling circuit, is its
favorable point. Its addition probably
produces a slight change in the ac-
tion of the main circuit, making it
possible to use dighier coupling on
the tickler coil, thereby giving louder
1 signals and increasing selectivity.
|  "“No changes are mnecessary in the
Flewelling hook-up, acutside of the re-
| placement of the two-ccil honeycomb
| with one that will holl three coils
| to accommodate the 'equwlibrator.” ”

Condenser Eliminates
Body Capacity

The Crosley variable <ondenser has
| been so designed as to provide direct
positive metallic contact with the
charging plates of the ccndenser, thus
| eliminating the serious contact resist-
ance which is introduczd by spring
and friction contacts in the wusual
form of variable condenser.

The internal resistance, caused by
imperfect contact between the plates
and spacing washers «f the rotary
and stationary member:s of an inter-
locking condenser, is eliminated in this
condenser, so its makens claim.

Not only has the €rosley type con-
denserr many factors designed to im-
prove the overall electrical efficiency,
bhut the arrangement of the plates
is such that a minimum electric field
is produced around the condenser. This
condition is of importance where con-

| densers are employed in eircuits which

require very delicate and precise ad-
justment.

The Crosley conderser depends upon
a thin sheet of high di-electric mate-
rial as insulation between the plates.
As there is no frictien from the open-
ing and closing of the plates, the in-
sulation will last as long as the con-
denser.

Tests have shown the maximum ca-
pacity to be less than 1008 Mf. This
frequently runs betier than .001 Mf.
They are conservatively rated at
0005 Mf.  (Price, $2.25. Made by
Crosley Manufacturing company, Cin-
cinnati, Ohio.)
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O many requests from

readers- for further sug-

gestions on the new Au-
toplexv loud-speaker, one-tube
recetwer lave come in this
week My, Wells has under-
taken to gather together all
the perpleving questions and
answer thew in the following
arlicle.

A S S—

By IVERSON C. WELLS.
(Radio Editor Chicago Evening Post.)

- /F UHLEMAN'S new Autoplex one-
tube loud speaker receiver,
which was illustrated and de-

seribed in these pages last week, is

making a hit with the radiophans.

Judging from the ‘mail received, ev-

eryone in Chicago seems to be build-

ing one of these receivers.

Most of the home-builders had an
instant success. However, there were
quite a number who wrote in and com-
plained of poor luck with the set.
Many could get only the stations on
the low wave lengths. Others failed
to get anything outside of Chicago.
Many declared that reception was pos-
sible only with headset. A few even
failed to get any reception at all.

In every case, where the trouble
was traced back to its source, it was
found that just one mistake was made
by ‘each and évery unsuccessful home-
builder: - This may be summed up in
these few words: They failed to fol-
low implicitly the printed instructions.

AY

The Importance of Values.

That usually is the cause of most
all radio trouble. Circuits are worked
out from Tfundamentals. Variations
of these fundamentals give the nu-

merous ‘“new’”’ hook-ups. All circnits
require certain, determined values.
The further away from the beaten

path of standard circuits these new
hook-ups stray the more critical are

the values arid constants, it would |

seem.

The chief sour'ce of complaint in
the Autoplex comes from the tyvpe of
variometers used. Two faults are
found. in most of the apparatus em-
ployed. Either the variometers are
not of the high-ratio inductance abso-
lutely demanded by the circuit, or they
‘do not have the proper winding for
the wave lengths sought.

I sought to make it clear last week
that the variometers mnst be of the
type which have the stator wound in-
side of the mounting. The other type
will not do and you are wasting time
experimenting with it. Any good va-
riometer will answer, provided it an-
swers the above requirements. If you
do not know just what variometer to|
purchase tell your dealer what you
want and he will supply you. Just
mention that it is for The Chicigo
Evening Post Autoplex circuit. He
will undexstand

Loading Up the Set.

Now, as to the wave lengths. If you
are getting only the low wave length
stations the addition of two coils in
the grid and plate circuits will raise
the same to the proper valie.

If you have a set of honeycomb
coils these will do fine. If you have
not then wind some .Coils vourself.
Procure elwo pieces of f{ibre or com-
position tubes about three inches in
diameter and two inches in length.
The composition is the bhest. Wind
about fifty turns of No. 22.DCC wire
on each of these coils. If you use
the honeycomb coils start with Zfifty
or seventy-five turn coils.

No set number of turns can be giv-|

en you on either of these two type|
coils. The winding of vour variome-
ter determines the windings on these
coils. So, you will have to experi-
ment to obtain the proper value.

if you wind your own coils try
the seventy-five-turn size. If this
is too much, and probably it will be
take off enough turns to give you the
right wave lengths. If not enough, re-
wind the coils with more wire.

If vou use the honeycoml substi-
tute various combinations until. you
reac hthe proper value.

These coils, are called “loading”
coils. They load up the circuits to
the proper wave length.

How to Insert Coils.

One of the coils is inserted in the
grid circuit, between the grid lead
of the variometer and the grid post
of the tube. Another is inserted be-

xeen the plate post of the tube and

the plate lead of the variometer. By

reference to accompanying schematic
diagram, which is an enlargement of
the smaller one given last week, you
wilt note an X" marks the location
of fhese loading coils.

It is not ddv1sable to mount this
set permanently until you have ex-
perimented with it a little. Do not
be too impatient. Lay your parts out
on a board and wire them up tempo-
rarily. Later, when you have struck
the right hook-up and values, it will be
ample time to put the parts in a
cabinet, and on a panel and wire up
permanently.

It is for this reason that I have
not gone into construction details to
any extent. The Autoplex, as I said
last week, is still in the experimental
stage. It appears to have a ‘'some-
thing’’ about-it that offers many,
many possihilities, but tlis may pass
off into vapor when the dispassicnate
iest of practicability is applied.

Construction Details Next Week.

Next week I may give complete con- |

struction details for the panel and

\

eoils at the points marked X"
may be 50 or 75 turns each.

cabinet, with permanent wiring plan.
"In the meantime do as 1 am doing—
experiment with the Autoplex and try
Lo find out something about its pe-
cularities.

The next serious mistake experi-
menters who read last week's Radio
Magazine made, is in the vacuum tube
used. I was very explicit in the spe-
cifications on this point. I told vou
that Mr. Muhleman had determined
that the 216-A tulie worked best, gvith
the VT2, and C-301Aa or UV-201A as
second best.

The other tubes d0 not seem to
work so well. However, you might
| try what you have on hand. You
might have belter success. Radio is
|a freaky thing. Some of us get poor
results with the same parts, while
qthers get gond resulrs. Location, con-
ditions of cirvcuit, ditferences in wiring
and construction, and many other fac-
tors enter into the problem.

Whatever tube you employ he sure
thai the rated voltage from both the
filament and plate circuits is used,

This is the schematic diagram of
variometers do not give you the higher wave lengths, insert honeycomb
in the grid and plate leads.

the Autoplex circuit. 1n case vour

These coils

and on the “B" or plate battery give
the tube all it can stand.

TThere is one thing sure, however,
and that is this: Suificient volume to
operate a loud speal:er cannot be ob-
tained from a low-capacity tube. You
might just as well saye vourself trou-
ble and time by not uvmn them in
this <ircuit.

Some Pointers on Tuning.

Now, a few remarks about tuning:
Turn on your filament current. Start-
ing at zero on the variometer dials
move them toward 180 degrees hoth
as near the sagme time as possible.
Try 1o keep the scale readings just
abour the same on each dial.

A Kkeen, or high-pitched, whistle
should come in. I tane with the loud
speaker but many may prefer to use
the heacdpiece, althc it will be hard
on the ears.

This whistle will continue until you
have made the right adjustments.
Then suddenly the station signal will
be heard as you move the dials for-

Steps are under way, at the instiga-
tion of the postoffice department at
Washington. to supply the govern-
ment mail planes with voices and
ears. ‘The equipping of many of these
planes with radio sending and receiv-
ing sets is expected to {ollow the com-
pletion of experiments which are now
in progress. wilh every indication of
success.

The advantages are obvious when
it is realized that in time of heavy
fog or severe snow storms, especially
at night, a pilot might stray out of
his course and find difficulty in locat-
ing his next landing station, even tho
aided by the powerful electric beacon
lights which bave been set up along
the route. If the pilots and the land-
ing stations can talk to each other,
the pilot can be accurately directed
firom the ground, and thus always
find his hearings.

There are also times when a plane
has to make an unexpected landing,
or when it is desirable to report to
the landing field the presence of un-
usual arnmospheric conditions. It has
happened several times that air mail
pilots have been forced to land at re-
mote and isolated spots in the Rocky
moyntains.

l Directs Searching Parties.

When this occurs, with a radio out-
fit installed the pilot immediately can|
call for assistance, instead of waiting
hours and perhaps days for a search-
ing party to find him. It is also an
advantage to be able L0 transmit in-
structions to the pilot between sta-
tions, should occasion arise.

Tor all these purposes, as well as
lothexs radio equipment on the mail
planes will be invaluable, in the opin-
ion of the@dep'utment

The feasihility of using radio sets,
both transmitting and receiving, on
the tvpe ot plane employed in the air
mail service has heen established fully
|bv preliminary tests recently com-
|pleted at Schenectady, N. Y. These
tests, with a de Hd\'lldnd mail plane,
| took place under the direction of radio
engineérs of the General Electric com-
pany.

The radio equipment used in the
tests was especially developed by the
‘General Electric company’s radio de-
partment, in co-operation ‘with C. F.
Egge, general superintendent of the
air mail service, and Eugene Sibley,
radio traffic supervisor. It is held
to be, without question, a big step for-
ward in the commercialization of air-
plane radio.

Operation Is Simple.

Powerful and highly efficient, the
equipment is at the same time so sim-
ple that anyone can operate- it suc-
cessfully after brief instruction. In
the Schenectady tests, the pilot was
unfamiliar with radio apparatus, yet
on every trial flight the operation was
entirely successful.

Mail airplanes carry only one man,
the pilot, in order to conserve space
for the *‘paying load,” i. e., the mail.
This means that the pilot must oper-
ate the radio equipment in addition to
his duties in flying. Consequently,
the equipment must be practically as
easy to operate ag an ordinary tele-
phone. That this requirement has
been fairly well met was demonstrated
by the tests at Schenectady.

The pilot, in .order to talk, merely
throws the switch handle, convenient- |

U S Adds Radlo to Mall

Planes as Air Compasslzs’ﬁvagais’e‘:.%;:w:é

ly mounted under his seat, to the
transmit position and wturns a large
knob—the antenna variometer—until
the ammeter mounted on the board
in front of him shows a maximum
reading. That is the whole process of
tuning the transmitter. After he has
done that once, he locks the Lknob
in position, and it is only necessary
to throw the handle from ‘‘transmit”
to ‘‘receive,” as desived.
Super-Heterodyne Cireunit Used.
The receiver is of the “super-hetero-
dyne” type, so selected because of its
sensitivity and high selectivity, the
latter reducing engine noises and oth-
er interference to a minimum. While
the seven-tuhe “‘super-heterodyne’” re-
ceiver sounds comrlicated, in reality
this one is very simple. Dut to its
special design, there are only two
knobs necessary to adjust in tuning.
It is not possible to '*duplex’ on the

plane, as with an crdinary wire tele- |

phone, altho this may be done, and, in
fact, was done at the landing station.
The pilot must throw his switch back
and forth to tallk or listen, but that
requires only a fraction of a second.
The new famous X1, or thoriated
tungsten filament., tubes are used
thruout, and contrihute largely to the
successful operation and high _effi-
ciency of the apparatus.

The transmitter utilizes five fifty-
watt XL tubes simifar to the UV203-A.
and the receiver utilizes seven UV199
tuhes, which operate entirely on dryv
cells.

The high voltage necessary for the
plates of the fifty-watt transmitting
tubes is supplied by a fifty-two pound.
700-watt dynamotor operating from a
12-volt battery, ang delivering direct
current at 1,000 volts. The storage
hattery charges continually while the
engine is running in exactly the same
manner as the starting battery of an
automobile.

Plane Trails Its Antenna.

The antenna for the mail plane ra-
dio equipment consists of a 200-foot
trailing wire. This is carried on a
special reel in the cockpit. and let out
when the plane takes to the air. A
counterpoise, consisting of the engine,
gas tank and all the struts and wires
of the plane, connected together by
bonding straps, is used for the ground
connection.

During the time the installation
work for the prelininary tests was in
progress it rained eonstantly for two
days and nights. As the equipment
was only covered by canvas, it became

Complete Stozk Available
—also—
Hilco Variocoupler
Rathbun Variable Condenser

Wholesale Only

DEALERS: Send.-us your orders.
Our Catalogue, Listing 1,000
Nationally advertised items, is
now ready.

DSON:ROSS

‘™ adu‘nn 5t Chlcngn

100k-

ward. Only a slight adjustment of
ihe variometers—a backward or fo-
wvard movement of the dials, wili clear
ap the reception.

There is a feature ahbout the Auto-
plex which must be considered in tun-
irg. You will disecver early that sta-
1ion signals will come in at several
points on the variemeter dials. Just
one of these is the best, and will give
che clearest and loudest reception.
Tou may have to readjust the dials
until vou can find this spot.

The Autoplex can be used with and
without a ground, and also with just
a ground connection. If you use
the ground connection alone, connect
it to the aerial post. 1 find that by
nsing the ground I eliminate a lot of
rhe noisy noises characteristic of this
and all other "supers."

Next week, in addition to giving
| vou the constructian details and com-
| plete working plans, I propose to give
| you also a hook-up for amplitication.
1n a subsequent issue we may add
radio-frequency.

l.et me hear from you who try this
sircuit. Tell me of your successes.

thoroly saturated with moisture, so
much so that the aluminum brackets:
and other parts were covered .with
spots, where the drops of water had
evaporated.

Yet the tests went off with great
success. The appraratus was tested
|out on the ground without being dried,
ard operuted perfectly, no tube or oth-
el failures occurring. During one of
1he (rial flights beth rain and snow
were encountered at times, neither of

which interfered with the operation
of the set.

|  The tests comprised a number of
I'trial flights from Schenectady. The
ground station was the special govern-
raent call of WWS, assigned by the de-
partment of commerce. 'The longest
flight made from Schenectady was
{ when the pilot returned to Hazelhurst
field, Long 1sland, an airline distance
| of about L75 miles. during which con-
tinuous conversation with him was
carrvied on.

The final message received was: “I
lam in sight of the landing field, and
am going to reel in my antenna.” This
came in at Schenectady strong, in-
dicating that the equipment could cov-
er an even gredater distance, and that
its normal rating of 100 watts out-

‘Sunqay, Nov. 25,
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utoplex uzcmt Insists on E—Mvmg Certain

-UD

Radio Week Nov. 25 Is to
Show Value of Home Sets

Radio development takes its place
as the marvel of all ages. Practically
undreamed of but a few years ago,
today millions know its jovs.

Radio has become the greatest na-
tional home amusement and pastime.
No town, village or hamlet is too
small or too far away to have its
many radio enthusiasts.

Thousands of those tied down to
home duties who cannot otherwise
know the joys and thrills of master-
ful musical productions now have the
world’'s artists ‘brought to their own
firesides.

In the sports field, radio has again
made life more cheerful. The best
of sports can only have limited audi-
ences but with the broadcasting of
every event of importance the limits
have been piut away—evervbody and
anybody can follow the sports with
a radio outfit.

In time of national danger. fire,
flood or other of nature's disasters,
the value of radio is indisputable.

No home is complete without its
radio equipment. Ivery broadcasting
station is planning on the finest pro-
gram ever produced for national radio
week. following this general outline:
religious programs;
Monday, Nov. 26, radio and the stage;
Tuesday, Nov. 27, government day;
Wednesday. Nov. 28, radio and musigc;
Thursday, Nov. 29, Thanksgiving day,
sports; Friday, Nov. 30, education day:
Saturday, Dec. 1, radio in the home.

Hear Watch Tick

Bishop William IFraser Mac-Dow-
ell's wateh ticked so loudly on a
recent Sunday night in addressing
the Sunday Evening Club of Chicago
that radio transmission of his re-
marks was afftected, according to
complaints from New York state and
Milwaulkee received by the club. Tha
bishop laid. his watch on the speaker’s
desk too near the microphone.

Keep Your Set Clean

Do not let your receiver parts or the
amplifier instruments become covered
with dust. Wipe off all wires and con-
nections frequently with a soft cloth
moistened with wood alcohol.

| THEIE

| Estabhqhed 1875

by E J Lehmann

Service— Qu ahty—-Prlce
State, Adams and Dearborn Streets
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] 1 stage Radio-frequency Amplification Detector
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2 Radio Set

A set powerful enough under favorable conditions
! to enable you to listen in on New York, California,
! Canada, Cuba and other distaat points.

Set consists of 1 detector tube, 3 amplifier tubes, 100 {t. stranded an-
tenna wire, 1 pair phones, 50 feet lead-in wire, 1 ground clamp, 1
45-volt “B” battery, 1 Carter phone plug, 1 Wiilard 6-volt storage bat-
tery, 2 insulators and 1 S. P. 2 set.

Pay Only $25 Down—Balance $12 Monthly

Radio Department—Seventh Nloor.
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Long-Distance Records of Phans

ONE TUBE BRINGS IN DX,
Radio Editor: Your radio section is truly
the scoop of the country. I don'tpbeheve
there is one like it anywhere. With my
one tube (WD 11) set. using the ultra-
audion hook-up, I have heard the following

stations:
%V(S)C, Davenport: KSD, St. Louis; WHB,
Kansas City; WWJ, Detroit; WCY, he-

nectady: WSB, Atlanta; WFAA, Dallas.
WBAP, Fort Worth; WMC, Memphis; WEAF,
NewNew York; WIZ, New York: WCAO, Bal-
timore;: WCAP, Waghington, D. C.. WFT,
Philadelphia; WOO. Philadelphia; WCX, De-
troit; WOAW, Omaha; WOS, Jefferson City:
WMAK, Lockport, N. Y.. WGR, Buffalo:
WCBD, Zion, I1l.; WTAS, Elgin, Ill.; WLAG.
Miuneapolis: WTAY, QOak Park, Ill.; WDAF,
Kansas City; WEB, St. Louis; WLW, Cin-
einnati; WSAI, Cinecinnati:- KDKA, Pitts-
burg; and the following Chicago statious:
XYwW. 'DAP, WPAD, WWAY (deleted),
WMAQ, WJAZ, WAAP, ASH, 9 US. 9 XU
and 9 DMM, I hope that your good work
in radio will continue, and your paper meet
with success.—George W. Alm, 3217 West
Polk Street, Chicago.

USES GREBE CR-12.

Radio Editor: Got_the following stations
Monday night, Nov. 19, using Grebe CR-12
set’ with twenty-foot indoor aerial, all with
loud speaker except California: WHAZ,
Troy. N. Y.: WGR, Buffalo, N. Y.:
Fort Worth, Texas: KSD. St. Louis,
WOS; Jefferson City, Mo.: WOAW, Omaha,
Neb.: WBAS. Minneapolis; KWH, Los An-
geles. Cal.; WSA, Atlanta, Ga.; WAS, Daven-
port, Towa; WXC, Washington, D. C.: WOD
Philadelphia, Pa.; WDAF, Kansas City, Mo.:
KOKA. Pittshurg. Pa.; KFI. Los Angeles,
Cal.; Milford, Kan.. and WFAA. Dallas,
{fexas.—O. L. Cook, 603 Fullerton Parkway.
Chicago.

WAVE TRAP TUNES OUT LOCAL.

Radio Bditor: I wish to say that I read
Your Radio Magazine of last Thursday, and
think it by far the best thing of its kind
I have ever seen. There are a number of
tdeas in it I want to try when I get
around to it.

I noticed that you intend starting a de-
partment in which we “bugs” are to be
permiited to brag of our achievements, and
I hope thru it to ‘‘get a line on'" my set.
It may be a little better than the ordi.
nary, or it may be that my friends are not
quite such good oberators.

Anyhow. on Monday night. Nov. 5. from
7 to 11:30, I pulled in twenty-four stations,
whose calls T actually heard, besides a few
others broadeasting speeches and other
longwinded stuff that I didn't wait for,

Among thege stations were KFEL, Denver:
EF1, Los Angeles; WBAP. Fort Worth.
KGW. Portland. Ore.: WBZ, Springfield.
{‘!ass..and WSB, Atlanta. Not ounly did I

car the calls clearly., but in the case of
KFI T listened in for over s half hour and
got every waord distinetly. Most of the oth-
ers came in very clearly, and with very
good volume.

In the middle of September I heard Dallas.
Texas, seven nights in nine. and picked up
Schenectady and many nearer stations nearly
every night all summer long.

Mine is the straight Reinartz hool-up,
using, in place of the spiderweb coil, a
coupler (home-made) tapped 10-10-10:10-10-
1-1-1-2-1-1-1-1-1-1, the rotor being the
tickler, with forty-five turns ou it, spaced
about ha!f an juch above the lower winding
I use one WD-11 and two .0006 Vernier con-
densers, 22ip-plate voltage, and a forty-
foot aerial in the attic.
_ There are always three 2,000-ohm head-
sets connected, this making it convenient,
in case I have some out-of-the-way station
“hooked,” for the family to help cateh the
call letters, so that they may testify that I
actually had what 1 claim to have had.
later!

Selectivity on this set is very good. tho
once in a while we have distance with ob-.
blizato by Chicago. as, for instance, was
the case when WJZ (?) was broadcasting
the Dempsey-Firpo fight. WMAQ furnished
us the music for the oceasion, but never-
theless we got nearly every word. (Also
& lot of excitementl)

By the way. I temporarily hooked up the
wave-trap you described in  last Thurs-
day’'s magazine, and I've. had fine results
with it. It cuts ont any Chicago station
almost entirely, and when I get it finished
I expect still better results. Thanks for the
ide«!  Am Jookjng forward to the next
issue.—William M. Buettner, 507 7th Ave-
nue, La Grange, 1.

TUNES IN THIRTY-NINE STATIONS.

Radio Tditor: Here is my DX record for
silent night Monday, Nov. 19:

KDKA, East Pittsbuez, Pa.: WCAE, Pitts-
burg, Pa.; WDAF. Kansas City, Mo.; WHB.
Xansas City, Mo.; WHAJ, Kansas City. Mo.:

WEAF. New York city;: WJZ, New York
city: WCX. Detroit, Mich.; WWJ, Detroit,
Mich.: WBZ, Springfield, Mass.: WGY

Schenectady. N. Y., WHAZ. Troy. N, Y.:
EFKB. Milford. Kan.; WOAW_ Omaha, Neb.:
WMC. Memphis, Tenn.: WBAP. Fort Worth,
Texas: WFAA, Dallas, Texas; 5LJ. Jefferson.
Texas: WRC, Washington, D. C.; WLAG.
Minneapolis. Minn.: WHAS, Louisville, Ky.-

WSB, Atlanta, Ga.: WKOO, Philadelphia.,
Pa.;: WOS, Jefferson City, Mo.; WOR. New.
ark, N. J.: WTAS. Elgin, Ill.: WLW. Cin-
cinnati, Ohio; WGR, Buffalo, N. Y.: WOC,
Davenport, Towa; KSD, St. Louis. Mo.:
WCBD, Zion, Iil.: CFCA. Toronto, Canada:
CRCK. Regina, Saskatchewan:; KLZ. Denver,

Calo.; XHJ, Los Angeles, Cal: KFI. Los An-
geles, Cal; KPO. San I'rancisco. Cal.; KGW,
Portland. Ore.; PWX, Havana, Cuba.

This is a total of thirty-nine stations. I
heard a number of other atations, but did
not get the call letters. I quit at 12:37
2. m. and the air was full of stations.—
Harry K. Goodall, 445 Kenilworth Avenue,
Elmhurst, Il

ON DETECTOR UNIT ONLY.

Radio Editor: ‘The following stations were
reccived Monday evening, Nov. 19. silent
night: WBAH, Minneapolis, Minn_; WOAW,
Omaha, Neb.: WMC, Memphis, Tenn.: WHAZ.
Troy, N. Y.; KSD. 8t. Louis, Mo.: WO0S, Jef-
ferson City, Mo.; WWJ, Detroit, Mich.; WRC,
Washington, D. C.; KDKA, Pittsburg. Pa..
WCAE. Pittsburg, Pa.: WFAA,
Texas; WQGY, Schenectady, N. Y.:
Fort Worth, Texas: WCBD, Zion, Til.;
Philadelphia, Pa.; WSB, Atlanta, Ga.:
WDAF, Eansas City, Mo.; WOC. Davenport.
Yowa: PWX. Havana. Cuba, signed off at
11:01 p. m.; KHJ, Los Angeles, Cal.; KFI.
Los Angeles, Cal.

I am using a single cireuit special hook-up.
Reccived these stations between 8 p. m. and
12 midnight on detector unit only. I cer-
tainly appreciate your new radio section and
get your paper every night.—Leslie King,
G012 Eliis Avenue, Chicago.

. ROMANCE OF THE AIR.

Radio Editor:
department you are now conducting. I have
sometimes thought that the public might
be interested in a review of some of the
special features broadcasted from the Chi-
cago studios, just as they are interested in
revicws of music. opera, ete. Last evening
there was a very interesting play broad-
casted from the Drake. The romance of
radio was very well exemplified last. night
in a feature from the Fort Worth station.
They were broadcasting a late organ re-
cital. and at the conclusion of the recital
the announcer said: *I would like to hear
from listeners at distances of 2.000 to 5,000
miles.’

The wildest fiction writer fifty years ago
never visualized a- man standing in a room
talking in a natural tone of voice, with no
visitile connection with the outside world.
and expecting a man 5,000 miles away to
hear his voice—~H. S. Ashenhurst, 4011
Warwick Avenue, Chicago.

SUGGESTION FOR BROADCASTERS.
Radio Editor: The character of your first
edition shows the splendid future of The
Post in this field, and believing you may
bo the one to develop_a helpful plan some

©0i_ug have discussed, I submit it to you.
. Yestercday I talked with Morgan G. Hogge,
assistant superiniendent of scheols ip gharge'

WBRBAP..

I like very much_the radio |

of evening schools, and what I write is as
he sees it. .

The objecction to fitting up rooms in the
various evening schools where radio could
be heard by pupils and visitors is that the
cream of the programs is given after they
close at 9 p. m.

I told him that programs depend upon the
needs of the audiences, and that if the hour
from 8 to 9 p. m. could be made a school
hour, I thought KYW, WMAQ and the other
big broadcasters would furnish the educa-
-tional talk, school orchestra. music. ete.

A commniittee of representatives from each
school using the service could help make
the programs, and a large number of people
would be glad to listen-in on anything pre-
pared by and for our great public schools.

Personally. T would help so far as possible.
Having built my own set, with loud spealker,
I know the pleasure and profit of it.

My set is a single tube Erla reflex, such as
you fully deseribed in your Radio Magazine,
and has proven the perfect success you

called it.
HERMAN J. BARBER,
6042 Vernon Avenue, Chicago.

AMRAD SET DX RECORD.

Radio Editor: Using the radio-frequency
and detector tubes of a No. 3300 double
civeuit Amrad set, I gathered the following
stations the evening of Nov. 12, KYW,
WPAD, KDKA, WWJ. WJZ,  WOAW.
WBAP, WOQ, WGY, WLAG, WGAE, WOS.
WSB. WDAYF, WCBD, WTAS, WMC, WHAZ.
KSD, WFAA, WDAR, W00, WOR, WBAW.
\(VGR.)WNAD. CFCN, WJAZ (tests)., WDAJ

tests

All call letters distinetly - heard except-

AR, which I caught just at the signing-
off moment. Stations in_ovder of reception.

Tuesday. night; Nov. 20. I exceeded my
previous record by pulling in thirty-two sta-
tions, as follows:  KYW. WDAP, WDAF,
EDKA, ‘'WCX, WOO, WRC, WCAE, WGY.
WCBD, WCK., WAAW, WiiC. WwJ, wocC.
WOS, WHAZ, WTAS, WNO. WBAV, WLW.
WOAW. WBAF, CPCA, WUAH, WGR, CJCA.
WHN, WSB, KFI, KAD. WBAY.

Your magazine is better, for my purposes
at least. than many of the monthly rafw
publications. If vou continue to broadcast
every Thursday, 1 shall aliow my sUDSCrip-
tion to them to die a naturak death.—L.
V. Phillips, 60 West Lake Street, Chicago.

TOO0 LATE FOR OUTSIDE TOWNS.

Radio Editor: Glad to note your daily
radio program, but this program does not
reach us until the following day. Would it
be feasible to publish programs for the next
night? I suppose the amount of your out-
of-town circulation would have to be edn-
sidered. and I am just telling how this does
not do an out-of-town subscriber much good.
Hoping that you might {ix it up some way.
—Noble Bros., by J. T. Oxley. Gibson City, II1.

ada: WJAR, Providence, R. I.;: CFAC, Cal-
gary, Alberta, Canada. b

On silent nights I have had various sta-
tions on a horn using two steps. WJZ.
KPO, CKCK, WBAP, WFAA, WGK and WOS
were heard the loudest.

On Sunday, Nov. 4. after 10:30 p. m., I
received KPO, KHJ, KFI, all California sta-
tions, On Monday, Nov. 5, I heard twenty-
four stations using an Ultra-Audion hook-
up with ome-step audio. Last Monday, Nov.
12, I received twenty stations.

Your.radio section is by far the best of
any daily newspaper in this city, especially
‘the magazine section on
truly.—J. Bueh, 2030 ZLane Court.

HERE IS A REAL RECORD.

Radio Editor: I am glad to see that The
Chicago Evening Post is going to devote a
part of its space to radio, and I am also
ruore than pleased to hear that they are
going to give us DX-ers some space.

I am one of those night prowlers myself,
and have been obtaining some very good
results with- the three-circuit Armstrong re-
generative receiver, using two WD-12 dry
cell tubes.

On Nov. 1. with local stations coming in
like a barage, I tuned in nineteen long-dis-
tance stations between 6:30 and 8 o'clock.
I do not believe this can be accomplished
on any other eircuit.

On Monday night, Nov. 5, when the ether
waves from Lake Mjchigan had ceassed to
penetrate the air. I was able to tune in
thirty-cight out-of-town stations., which were
hear clearly. I missed a few weak ones.
but I am getting accustomed to this now.

Attached is a list of those stations with
time received and program:
6:10, WDAF, Kausas City, talk: 6:253,

WIiP, Dhiladelphia, signing off: 6:35, WJZ.
New York. announeing; :40, WOC, Daven-
[ port. Sandman story: 6:43, KDKA. East
Pittsburg, bedtime story; 6:55, WGY, Schenee-
tady, announcing; 7:10, WCX, Detroit, talk;
7:20. WCAE. Pittsburg, library news; 7:30,
WHB, Kansas City, talk for children: 7:50
WLAG, Minneapolis. talk for farmers: 7:55,
WCK, 8t. Louis. orchestra—"No, No. Nora'':
8:01. WCBD. Zion. opening announcemen

8:10, WBZ, Springfield, signing off: 8:15,
WLW, Cincinnati, talk; 8:235, WPAH, Wau-
paca. Wis., orchestra—*"Dreamland’": K:30,
WHAZ, Troy, soprano solo: 8:35. K3D. St.
Louis. orvgan; 8:37, WWJ, Detroit. Detroit
News orchestra: 8:40, WAAW, Omala,
“World Waiting for Sunrige';

Jefferson City, orchestra; 8:55. .
phis, ‘‘On Old Back Porch': :56. WOR,
Newark, barytone solo: 9:18. WEAF, New
York, signing off: 9:20, WRC, Washington,
‘Rain No More,” Wendall Hall; 9:30, WFAA.
Dallas, College theater organ: 0:40, W00,
Philadelphia. organ: 9:45. WDAR, Phila-
delphia, orchestra: 9:58, WOAW, Omaha,
“Qur Little Home': 10:04, WBAF, Fort
Worth, Woman's colleze chorus: 10:15
WBAH, Minneapolis, announcing: 10:35,
WGR. Buffalo, orchestra; 10:535, WDT, New

COMMON-SENSE ARTICLES, PLEASE.

Radio Editor: 1 wish to congratulate you
on the fine radio section you put out.
fills a long-felt want in newspapers. The
articles are plainly written and eommon
sense. and you can count me among your
boosters, if you continue anywhere nearly as
good as you started in.—Victor Faullkner, 210 |
South LiVergne avenue.

WELCOME POST CONCERT.

Radio Editor: Please accept congratula-
tions on the excellence of your Radio sec-
tion. I have bought another local newspa-
per each evening for radio programs., but
yours is s0 much better that tiereafter it
is The Post for mine. Just keep up the
good work.—Robert F. Pahnu, 2634 Lake
View aveuue, Chicago.

HE SURELY HAS!

oIt

York, signing off: 11, WSB, Atlanta. fox
trot; 11:30. KFI, Los Angeles, piano. “‘Some-
body Else'; 1:45. KGW_ Portland, Mer-
chant marine talk: 12, WOAG. Belvidere.
Ill., piano solo: 12:30, CFCN, Calgary. test-
ing; 1:15, KFKD, Milford. Xan.. “Swing-
ing Down the Lane”.'—Irving C. Johnson,
| 4551 North Clark Street, Chicago.

GETS COAST ON LOUD SPEAKER.

Radio BEditor: Here's what 7 call real DX
stuff: Last Saturday eveniug. Nov. 17. X
tuned in KFCF. Walla Walla, Wash.: KPO,
Hale Bros., San Francisco, and KHJ. Los
Angeles, all with enough volume to opgrate
a loud speaker with a Baldwin unit. I have
a Westinghouse RC, with two steps of audio,
and, as you may recollect. it was raining -iast
Saturday night. Again. I stayed up late on
Sunday evening till early Monday morning,
and was atill surprised to find I had tuned
in KFI, A. C. Anthony & Co.. Los angeles.
They came in very clear and could b= heard

Radio Editor: Am glad to see that at last
the editor has a radio set. or at least pre-
sume he has because of the special space
you are now giving to radio news. Wec are

will be of much interest.
occagion to commend

{ the editorial
of this paper?

? Believe the kind of
you are putting out is having an
ence, which will be felt, for the
things.—H. W. Caldwell, Wilmette, Ill,

policy \
paper
infiu- |

WE STAND CORRECTED.

- Radio Editor: Congratulations on the new
%uppl’e_ment to your Thursday's paper. '‘Atta
oy’ !

Get a little dope in occasionally on trans-
mission. Note you show WGF in your list/
of broadcasters, but that station has not |
been on the air for several months. Don't |
kuow exact status. I'm going to force yol |
to hear from me once in a while. ‘Have |
quite a library on radio myself. but never
%{re of reading good dvpe. Here's hoping—

J. Sadler. 1428 23d Street, Des Moines,
Iowa.

HE USED CHEAP PARTS.

Radio Editor: Congratulations for the ex- |
cellent radio magazine of The Post. Among
the many articles that interested nie was
the onre on the Autoplex written by Mr.
Wells. You ask for reports. and I am glad
to_have the opportunity to say a few words.

I tried the Autoplex a few weeks ago. but
soon discarded it because I found it wasn't
any louder than my one-stage radio with
crystal detector (not reflexed).

Now 1 know why it worked ordinarily. I
used cheap wooden variometers. It would
be a great help to radiophans if the deserip-
tion of a set that really worked was accom-
panied by the names of the manufacturers
who make the parts that were actually in:
the set. The present way, of course. is!
the stimulant for business. A few would]
have to buy several makes of instrumemsﬂ
' before he got results.
| Another letter in Questions and Answers
department asks how WDAP can be turned
out. I wish I knew, because it is so
strong that it is impossible to go thru it
for distant stations when a change of pro-
gram_is desired for a few minutes or so.
It a Paragon set cannot do it, what set can? |

It may interest you to know that on page
21 of Radio World (weekly), dated July
14, an article captioned 'An Extremely Se-
lective Single Current One Tube Sct.” by
A. Clapholtz, tells how. he kills WEAF,
which is located but a half mile from his
set, and brings in distant stations. To get
this result he combined the volume of the
single circuit with the selectivity of the
three-circuit tower. It mny1 be worth :ll}'
ing. And again you may have seen this
h(ﬁ)k-up many times.—Frank H. Mazarette,
4106 Van Buren Street, Chicago.

|

HEARS SEVENTY-SIX STATIONS.

Radio Editor: In response to your re-
quest for calls heard I am sending my list.|
I have heard seventy-six stations altogether. |
The list followsa: KDKA, WCAE, Plttsbu!‘g’.{
| Pa.; WOC, Davenport, Iowa: KFAF, F‘DL.,
KLZ, Denver, Colo.; WAAK: WHAD, WIAO. |
WCAY, Milwaukee, Wis.; KSD, WEB, WCK, !J
St. Louis, Mo.; WSB, WGM, Atlanta. Ga.:
WDAF, WHB, Kansas City, Mo.; WOI,
Ames, Towa; WMAK, Lockport, N. Y.; WWI,
Dearborn, Mich.; WCY, Scheneetady, N. Y.
WHA, Madison, Wis.; WHK, WJA, WTAM,
| Cleveland, Ohio: WWJ, WCX, Detroit, Mich.:
WHAS, Louisville, Ky.; WLAG, WBAH. Min-
| neapolis, Minn.; WBAP, Fort Worth, Texas:[
WLW, WSAL., WMH, Cincinnati; WJZ,
WBAY, WEAF, WDT, New York, N. Y.:
{ KHQ, Seattle, Wash.; WOS, Jeiferson City,
i Mo.; WDAJ, College Park, Ga.; WEAD,
iColumbus, Ohio; WFAA, Dallas, Texasg:
WMAC, Cazenovia, N. Y.: WOR, Newark,
N. J.;. WDAS,_ Worcester, Mauass.; WAAC,
New Orleans, WNAC, Boston, Mass.:
WBZ, Springfield, Mass.: WPAC, Okmuigee,

a. .

!
Okla.; WHAZ, Troy, N. Y. WSY, Bix-mmz-&
ham, Ala.; WAAP, Wichita, Ean.: WPA,
Fort Worth, Texas: WOAW, WAAW,
Omaha, Neb.; WTAS, Elgin, Ill.: WMC,
Memphis, Tenn.; WOCBD, Zion, Ill.; WJH,
WCAP, Washington, D. C.; WCR. Buffalo,
N. Y.; WBAK, Harrisburg, Pa. WTAH, Bel-

videre, Ill.,, KPO, San Francisco, Cal.; WOO.
WDAR, Philadelphia, Pa.; KEDY, Brook-
ings. S. D.: KHJ, KfFl, Los Angels, Cal,:
WPAH, Waupaca, ¥/is.; CFCF, Montreal,
Quehse, Canada: CC, Winnipeg. Manitoba.

!

2

sure the radio magazine you are to publish |

better I

.

¥

about forty fecet away. Then I g6t CFAC,
Calgary, Canada, and CFCN, all with sur-
prising loudness. To tune in those stations
one must stay up till early morning. if he's
anxious to get the Pacific coast.—Frank J.

May I also' take | Morris, 706 South Sacramento building, Chi-

Cago.

HEARS CCBA ON THIS CIRCUIT.
Radio Editor: I am inclosing a list of
the stations I got last night. Nov. 20. It
Was not a very good night, but I managed
to get the stations I have on the list. My
set is an Armstrong regenerative feedback,
using one varicoupler, one forty-three-plate
condenser. three WD-11 tubes and am using
a 90-degree double wire aerial in the attie
of{ the bungalow.
I have on my list two stations in

. Los
Angeles, one station

I in Cuba and seventy
others since last March. I would like to
know the reason for picking up Georgzia
in two different places without changing
the length of my coil. Can hardly wait to
see The Post Radio Magazine. Here is my
list: WSY, WDAF. WJ7Z. KFKB. WWJ,
WCAE, WOAW. WLAG, KDKA, WCX, KSD,
W00, WO0S, WCBD, WOC, WFAA. WMC.
WTAS, WHAZ, WOR. WBAP. WSE, KFI.
—Archie_Patera, 1810 South 48th Court,
Cicero, Ill.

USES REGENERATIVE SET.

Radio Editor: How's this for a three-tube
Armstrong regenerative set: WCAE, Pitts-
burg., Pa.; KDKA, Pittsburg, Pa.; WDOF,
Kansas. City, Mo.: WCX, Detroit, Mich.;
WWJ, Detroit, Mich.: WOO, Philadelphia.
Pa.. WMAJ, Kansas City, Mo.: WGY, Sche-
nectady, N. Y.; WJZ. New York City: KFKB,
Medford, Kan.: WGR, Buffalo, N. Y. WBAP,

ort ‘Worth, Texas; WFAA, Dallas, Texas:
WRC. Washington, D. C.: WLW. Cincinnatl,
Ohio: WCBD, Zion, IN,; K8D. 8t. Louis, Mo.;

[ Jefferson, Mo.;  WLAG, Minneapolis.
Minn.; WSB, Atlanta, Ga.: WHAZ., Troy.

. Y.i WOC. Davenport. Iowa: KOP. Detroit,
Mich.: WPAH. Waupaca, Wis.: WTAS. Elgin,
IlIl.; KFKX, Hastings, Neb.: CFCA. Toronto.
Canadq; WOAW, Omaha, Neb.: WBAH, Min-
neapolis, Minn. and KFI, Los Angeles. Cal.—

Archie R. Patera, 1810 South 48th court,
Cicero, IIl.

ON ONE TUBE ONLY.

_Radio Editor: In your daily racio sec-
tion suggested that we give you results ob-
tained for Monday night. Nov. 19. i
the following: DX KDKA, WGY, WOAW,
WOX. W00, WEAF, WBAP, WRC. WLAG,
WDAF., WHA, WCBD, WOS, WWJ. WSB,
WMC, WLW, WBAH.

I have a homemade one-tube set using
modification of the Reinhartz eircuit, enti.
ploying a Bremer-Tully vernier tuning wunit.
With this circuit I have been able to obtain
usually good results, bringing in several
out-of-town stations even on other nights.

I enjoy your radio section and want to
congratulate vou on vour magazine [leature.
. J. Trost, 10857 Hermosa Avenue. Chi-
cago.

ENJOYED “PROWLER’ PROGRAM.

Radio Editor: As you predicted. here is
one radiophan that had a good time ‘‘listen-
ing-in” to the long-distance staticns. I
heard distinctly and enjoyed the programs
(parts, 'of course), from the following:
WGR, Buffalo: WEAF. New York city:
WGM, Atlanta; WMC, Memphis; WEAA,
Dallas; WOAW, Omaha: KDEKA, Pittsburg
(very f{ine): WAG. Minneapolis: WDAF,
Kansas City. and several .others. Elgin and
Zion City, of course. Sunday night heard
San Francisco, KPO, very plainly. Have
a simple one-tube receiver. It certainly is a
great joy to me.  Great magazine you are
giving us. Thank you—Edwin S. Mouroe,
5300 Ellis Avenue, Chicago.

TEN ON EVERY

Radio Editor: In regard to our tele-
phone conversation of Saturday, re the
raising of the meter wave length of the
ultra-audion detector unit using an extra
variometer, wish to state that, fallowing
your several suggestions-—namely, - shunting
a fixed condenser .00l between ground and
aerial or using a fifty-turn coil in series
before the variometer—that both have
proved = successful, the former, however,

SILENT NIGHT.

being the clearest. The stations that I get |inald H.
regularly using & hundred-turn coil and no | ternational Sunday _school legson for Sun-
Cana dty. WRCK. Berina, Saskalchewan. Csn.ivariometer are WGY, KDKA, KSD, WOAW. ! day, Nov. 25, by Harry M. Luking; four-

Thursday. Yours |-

Here’s a Prize-Winner
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This circpit won first prize in a recent. contest conducted by the

Radio News.
were considered in the award.

Volume, selectivity, economy and simplicity of operation

WOC, WTAC, KSD, WFAA, WCX, WLAG.
WMC, "WO0S, WSB and WWJ. X

Ten stations on Monday nights is a gen-
-eral occurrence. I have put two stages of
audio-frequeney in the set, aid altho most
stations come in good, I get a whistle like
a peanut stand while listening to KYW.
Can you_advise me how to eliminate same?
M. Bush, 3307 West Argrle Street, Chi-
cago. 5

Note—Your trouble with tie whistle on
KYW was too much regeneration, very like-
ly.—The Editor.

Phans I;erform

Radio Miracles!

Continued from Page 3.

nals: 11 a. m. luncheon mucic by the Tea
Room orchestra: 3:45 p. m_ grand organ
and trumpets: 4 p. m. spocts and police
reports.

Night 8:55 p. m.. United States naval
observatory time signals; 9 p. m. United
Etates weathar forecast.

WR(C—Washington, D. C., 489 meters; si-
lent Tuesday. Thursday and Saturday.

Evening, 8 to 107 vocal and instrumental
music. hd

Midwest Programs.

WCX—Detroit, Mich.; 517 meiers:
Saturdays:

Evening, 7:30, musical prozram.

WIAX—(leveland; 390 meters; Silent every
night except Tuesday and Thursday:

WLAG—Minneapolis, Minn.; 417 meters.
No silent nights.

Evening; 10:30 to 1 a. m. musical pro-
gram. .
'WLW—Cincinnatl; 309 meters; silent Fri-
day. Saturday and Suunday.

Day—10:30 a. m., weather forecast and
business reportg: 1:30 p. m.. market re-
ports; 3 p. m.. stock quotations: 4 p. m.,
piano recital by Adelaide Apfel. .

Evening—10 p. m., Americaa Negro night.
Program arranged by James H. Robinson,
graduate of Yale and Fisk uwmiversities, and
executive secretary of the Nezro Civie Wel-
fare -association, department of the commu-
nity chest. and council agenci=s. Entertain-
ment by the Alpha Omega Glee club. di-
rected by W. Ryder, formerly of the
fanious Figk quartet. Singing of Negro
spirituals; plantation melodies and popular
songs. Orchestral and other features to
be announced. Gist of neg-o philosophy,
selected from the writings of Booker T.
Washington; ‘“Credo.”” by Dubois: “The
Way .to Uuiversal Peace,” by G. E. Haynes.
and from the works of Marcus Garvey:
1:156 p. m.. entertainment of popular mu-
sic. by the Woody Meyer dance “Maggie,""
My Rose'’ orchestra: “Sobbin' Blues";
“Missing You," and other numbers. Vocal
duels by Edward Kruse and Miss Knolte.

WOC—Davenport, Iowa; 481 meters; silent

Silent

Tuesdaya.
Day—3:30 p. m. (musicdl numbers to be
announced). Lecture by Xa-l Stephan,

Subject, “The Anatomy of tie Kidney': 8
D. m., musical program (one aour), P. S. C.
orchestra, Gerald M. Barrow, director. fea-
turing “Mean, Mean Mamma,” ‘‘Remember
the Waltz," “Argentine," ‘“Sobbin' Blues."
“Oklahoma Indian Jazz,” “I'm On My Way9
to Chi’: V. B. Rochte, barytone soloist.
WTAM—Cleveland; 300 met-rs;
Evening—7 to 7: p. nm.. musical pro-

Silent

gram.
WWJ—Detroit, Mich.; 517 meters:
Saturday.

Evening—8:30 p. m.. Woiston Randall,
barytone; Miss Mildred Hein:man, pianist:
Mrs. Vera Schultz, dance

01€%20-SDPTano ;
music by Jean Goldkette's oxchestra broad-
cast from the Graystone ballroom; 10 p. m.,
music by Jean Goldkette's onchestra broad-
cast from the Graystone ballmoom.

Southern Programs.

KSD—St. Louis; 546 meters; sllent Thurs-
day, Sunday:

Day—Beginning” at 8:40 a. m. and con-
tinuing thruout the day at fntervals of an
hour until and Including 2:40 p. m., markets

are broadcast: the closing markets are at
4 p. m,
Evening—8 m. broadcasting concert

given by 3t. Louis symphony crchestra, Garo-
lina Lazzari. contralto, soloist, fgirect from
the Odeon.

WBAP—Fort Worth, Texas; ‘476 meters:

Day—10 a. m. to 4 p. m.. markets and
{inancial review:

Evening—7:30 to 8:30 p. m, dance con-
cert by Tommie's Texans. Meadowmere club
orchestra. (E. O. announcing.) 9:30
to 10:45 p. m. organ concert presented by
Will Foster, organist of the Iirst Methodist
church. G. C. A. announcing.)

‘DAF—Kansas City, Mo.; 411 meters:

Day—13:30 to 4:30 p. m., masical matineec:
Tom Beckman's Novelty orchestra.

Day—3:30 to 4:30 p. m.. musical mati-
nee, the D. Ambert Haley dance and con-
cert orchestra; 6 to 7 p. nl., ‘uning-in piano
number on the Duo-Art; marketgram. weath.
er forecast and road report:; address, speak-
er from the William Jewell college, Liberty,
Mo.: the children’s _story and information
period; musie, Fritz Hanlein’s Trianon ensem-
ble, Hotel Muehlebach; 11:45 p. m. to
a. m., the “Merry Old Chief’ and the Coon-
Sanders Novelty-Singing orchs:stra. Planta-
tion grill, Hotel Muenlebach. .

WTFAA—Dallas, Texas; 476 meters: Silent
Wednesday. .
kDay—12:.?.0 to~1 p. m. music and mar-
ets.

Evening—8:30 to 9:30
from Dallas Lodge No. 7

WGM—Atlanta, Ga.; 429 meters:

Evening—6 to 7 p. m., concert: 9:30 to
10:30 p. m., concert.

WGV—New Orleans; 350 meters:

f' m,, Elks' band,

Evening—7 to 8 p. m., conrert,
WHAS—Louisville; 400 meters: silent Mon-
days:

Day—4 to 5 p. m., sclections by Gus Fd-
ward's orchestra; from the Seelbach hotel;
sclections by Barney Rapp's crchestra, from
the Brown hotel; selections by the Alamo
theater organ. played by Mrs Myrtle Fulks
Zahn Jr.; selections by the "Valnut theater
orchestra, L. V. Davidson, director.

Evening—7:30 to 9 p. m., soprano golos:
Misa Constance Thurstensen. with violin ob-
ligato by Mrs, Lawreen English Evans, ac-
companied by William E. Pilcher: violin
solos, Mrs. Lawrecen English Evans, accom-
panied by William E. Pilcher; barytone
solos: Frank R. Doblens of the Louisville

Conservatory of Music, accomdanied by Reg-
i Billin: Four-minute digest of in-

Six Causes of Weak
Signals in Radio Sets

If the signals which are customarily
loud from a station #re suddenly found

| to be quite weak, the difficulty may

be caused by one or more of the fol-
lowing:

The transmitting station. may have
reduced its pcwer,

The crystal detector of the receiv-
ing set may be out of adjustiment or
may have become dirty. In the lat-
ter case the metal point which touches
the crystal may be filed and the sur-
face of the crystal washed with hen-
zine or alcohel. Care should be taken
not to touch the surface of the crys-
tal with the fingers.

The receivirg antenna may have be-
come disconnected, or the ground con-
nection may have become ineffective
due to existence of insulating paint or
gaskets used in making pipe connec-
tions. S

The plate battery may be exhausted.

The filament battery may have be-
come discharged.

The telephone nlug may not be mak-
ing good contact

minute radio Forwn talk: official central
standard time anncunced at 9 o'clock.
WHB—Kansas City, Mo.; 411 meters: si-

lent Monday, Wednesday. Friday and Sat-
urday.
Evening, 7 p. m.. concert.
WMC—Memphis; 500 meters: silent Wed-
nesdays.

Day. 9 a. m. td> 4 p. m., markets, financial
and news.

Evening, concert £:30 to 9:30 p. m.

WOAI—San Antonio, Texas; 385 meters:
silent night, Mondays, Wednesdays and
Thuradays.

WOS—Jefferson €ity, Mo.; 441 meters:
silent Tuesdays, Thirsdays and Saturdays.

\\l‘SB—Atlamu, Ga.; 428 meters: no silent
night.

Day, 12 to 1 p. m. musical program for
industrial workers; 2:30 p. m., weather fore-
cast; 4 p. m.. Howard relay concert; 5 to
5:30 p. m., bed-time story.

Evening, 8 to 9 p. m. popular concert;
10:45 p. m. transcontinental radiowl com-
cert.

Pacific Ccast Programs,

KDZE—Seattle, Wash.; 455 meters: silent
nights Tuesdays, Thursday and Sundays.

KFDB—San Francisco; 509 meters.

Evening, musical progranmt from midnight
to 1:30 a. m.

KGW—Portlanid, Ore.; ]1492 meters.

Evening. midrigh: to a. m., vocal; 2
&. m.. hoot owl fralie.
KHJ—Los Angeles, 395 meters.
Evening, 10:45, 1 p. m., 1 a. m.
KPO—San Fraacisco; 423 meters.
Evening, concert, midnight to 1 a. m.
3

BE SENSIBLE.

No credence zhould he given to

newspaper predictions of weather con-
ditions for long periods in the future,
even tho such forecasts purport to
come from the government. A case
in point is a recent prediction in a
Boston newspapsr to the effect that
the “coming winter will be the cold-
est and snowiast winter in history” in
New Ingland.

The weather bureau of the United
States department of agriculture abso-
lutely disclaims any responsibility for
such a statement. The bureau does
not attempt to issue predictions even
of & general churacter for weeks or
months in advance. The subject of
forecasting for :seasons or considera-
ble periods ahead has long engaged
the attention of meteorological scien-
tists, but thus far no laws of se-
quences have bean discovered where-
by long-range forecasts of a reliable
character can be made,

Reputable meteorologists thruout
the world agree that the science hag
not advanced tc the point where it
can be done,
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Every World Use

Ask to see some of! the hundreds of letters
of commendation and praise on file. They
prove that the World battery at the amaz-
ingly low World price is the equal of the best
battery buiit. The World price is possible
because of very low overhead aud sale costs.
The 2-Year Writteu X¥ronclad CGuarantee is
your proof of pertormance. Come in and
get your World battery today.

Compare These Prices

Special 2-Volt Storige Battery $5.00. For
W.D. 11 and W. D. 12 tubes. ‘Will run 200
hours omn-one chargw. Rechargeable. Special
4-Volt Storage Battery $8.C0. For U. V, 199
tubes. Same featur2s as 2-Volt.

6 Volt, 60 Amps......

6 Volt,

World Batiery Company
Twp Retail Stores
60 E. Roosevelt Road, 1219 S. Wabash Ave.
CHIC\GO, ILL

140 Amps.,

Open Suu. & Eve. Mail Orders i’romptly Tilled



New “N” Tube Gives Forth Surprising
Armstrong Fee

[ ]

ERE’S a hook-ip for
Ht/ze “N” Tube, which 1s

a little dry cell tube,
difficult to find in many mar-
kets, but which is a very effi-
cient little fellow and worth
seeking. We are indebted to
Theodore F.Vollten in “Kadio
wn the Home” for the illustra-
tions and conclusions of a test
of the tube with the circuit
described —The Editor.

ITTLE or nothing is known of the
“N™ tube (Western Electric 215A)
by the average radiophan. There

are several reasous for this. One is
because the manufacturers have an
idea that new tubes should first be
tied up with sets until the introdue-
tory period has %passed. Then they re-
lease it to the general public.

The tube is made for use in appa-
ratus of the telephone ‘companies as
2 repeater or amplification booster.
None are sold in this country for ra-
dio work. However, a Canadian com-
pany manufactures the “N" tube un-

der license and thru this source a lim-
ited supply leaks across the border

line into this country. You may be
fortunate enough to find a dealer who
has some on hand.

The “N” tube is rated as an un-
usually efficient detector and radio-
frequency amplifier. In fact there
are experimenters who place it far
above some of the other popular tubes
for use in circuits that employ radio-
frequency.

The tube is much smaller than the |
new UV199, being only 1% inches in
height and about 9-16 of an inch in
diameter. It retails’ for $7. It has
the regulation plate, grid and fila-
ment connections but requires, of
course, a special socket. It burns at
a very dull cherry glow and uses a
1% volt dry cell batterv and consumes
one-quarter of an ampere. The plate
voltage, when used as a detector, is
between 17 and 22 and when used as
an amplifier should never bs more
than 45.

The tube functions unusually well
as a detectoy in any of the standard
hook-ups, but is especially efficient
in radio-frequency circuits.

Hook-yp Used With Tube.

Theodore F. Vollten, a writer in “Ra-
dio in the Home,” is popularizing the
tube with a regenerative hook-up,
which was his first experience. He,
fn common with other experimenters,
is experimenting with radio-frequency.

A schematic diagram of the stand-
ard two-circuit hook-up used by Mr.
Vollten is shown in the accompany-
ing illustrations. Photographs also
show the completed set.

Construction details provide for a
panel 12x5, which is the proper size
for the parts used, but it may be
smaller or larger if other parts are
used. The parts used were:

1 variometer (Langbein & Kaufman).

1 wvariocoupler (Langbein & Xauf-
man).

1 .0005 variable condenser (Rath-
bun).
variable grid leak.
grid condenser, .00025 (Dublier).
2154 tube.
dry cell battery (1% volts).
variable "B’ battery (22% volts)
panel 12x5.
rheostat (Bradleystat).
binding posts.

These specified parts are not nec-
essary. They merely happened to be
at hand when the test set was hooked
up. However, good quality instru-
ments are necessary or the results

* will not be satisfactory.

The primary of the varieoupler used
has eighteen taps. Nine of these are
single turns for -the finer adjust-
ments and the other nine taps are
for the coarser adjustments. In this
circuit the experimenter did not have
sufficient room for all of these taps
and employed only ten of them, us-
ing all of the taps of ten each and
the beginning of the unit tap and the
end of the unit tap, which makes ten

00 =t =t bt ot bk ek b

| to the rotor of the instrument.
'a wire from the stator to the switch

taps in all. ‘

Now as to the hook-up. The circuit |
used, as can he seen in the schematic
diagram, is the Armstrong standard
regenerative feedbaclk. ‘When mount-
ing the parts the va.riocoupler_ is |
placed at the extreme right, viewing
the panel from the rear, with the
variometer close to it and the vari-|
~hle condenser just to the left of this.
~he socket,and tube are mounted in
a small bracket and shelf behind the
condenser. The battery binding posts
are on a atrip of bakelite beneath
the condenser. The Bradleystat is
mounted on the panel just between
the condenser and the variometer. It
cannot be seen in the photo. The
grid leak can be mounted just be-
neath the tube shelf or in front on
the panel.

Looking at the panel from the front
you will see two binding posts. One
is at the lefthand top and is for the
antenna connection. At the lower
left corner is the post for the ground
connection.

The first ddal at the left is for the
variocoupler. Just above it is the in-
ductance switch. Eelow the switch is
the knob for the rheostat. To the
right of these is the dial for the vari-
ometer and to the right of this the
one for the condenser.

To the right, upper corner, and low-
.er cornerg, are the output or tele-

phone binding posts.
The battery connections are all
made from binding posts placed on-a

shelf mount attached to the rear of | course, among the 23,000 employes on by the employes for their own amuse-

This is Mr.
periments with the new

the panel as shown in the photo, as

there is no basebouard used in the
set constructed by the writer.
If the variable condenser is used

jin the antenna circuit, as indicated

in the schematic diagram, the panel
will have to be made longer than is
shown in the photo. This congenser
will be placed just hefore' the vario-

coupler and will be the first instru-|

ment on the mounting, viewing the
set from the front.

If the mounting of the tube and
socket puzzles you let me describe
how it is done. Procure a small strip
of brass and bend it to the shape of
an angle, placing screw holes in eith-
er end. Fasten one end to the bakelite
back of the condenser with small
screws, being careful that these be
not so long they will touch the con-

denser plates when placed in position.

Attach a small square of bakelite to
the other end of the angle and mount
the tube socliet on this.

Now, as to the wiring. If the extra,

ior antenna condenser, is used, attach

a wire from the aerial binding post
Run

arm. The switch arm ,0f course,

makes the connection from the con-

denser to the primary of the vario-
coupler thru the switch points.

If this condenser is not employed
run the wire from the antenna binding
post direct to the switch arm.

The end winding of the variocoupler
goes to the ground and the rotor of
the variocoupler is connected directly
across the variable condenser, one
terminal of which goes to the grid

leak and cohdenser and from there!
The other !

the grid of the tube.

nnection from the variable con-

denser goes to the plus filament lead

of the A battery.

The plate lead of the tube goes
to one side of the variometer and the
other side of the variometer goes to
one of the binding posts for the tele-
phones. The other telephone binding

Vollten’s regenerative hook-up, which he used in his ex-
YN tube. The lower photo shows the front panel.

]

post goes to the plus B battery &and
the minus B baitery goes to the plus
A battery. The plus A battery is
hooked to the plus A of the tube
socket and the minus A battery goes!
to the rheostat and the other side of
the rheostat goes to the minus fila-
ment on the socket. |

Mr. Vollten. in commenting on. thais |
circuit with the “N’" tube employed.
says: i

“After I had completed this cir-|
cuit I was trying it out in comparison
with the neutrodyne circuit in Phila-
delphia. First we would tune in on!
the neutrodyne circtit with, let us
say, Pittsburg, end then we shut off
the neutrodyne and 1 picked up Pitts-
burg with the small set. Then we
tuned around and got WMAX, Round
Hills, Mass., and then I got the same
on the small set and we got Spring-
field on the neutrodyne and the same
ron the small set.

“We had New York city and then
WCAP at Washington, D. C, on both
sets. In fact, everything that we
tuned In on the neutrodyne we
brought in on the small sget, but, of
course, it was a great deal more
trouble in getting ft.

“We couldn’'t git down as we do
with the neutrodyne and just turn
a dial and have the station come in.
‘We had to fool and tune around here
and there the same as you do with
any other regenerative circuit, but it
proved the fact that sensitiveness of
the circuit was there.

“All you need is a little patience to

bring it out, The carrier waves
sounded like a canary bird shop.
There were swhistles everywhere

and all we had to do was 'use a little
patience to bring down these stations
to where they were audible.

“The 'N’ tube is a wonderful de-
| tector and a wonderful radio-fre-|
i quency amplifier.”

The Chicago Evening Post radio
department would like to have reports
from readers who try this tube.

l_{;ad ‘Conducts Booking

i
4

Agency for Radio Music|

By M. LIEBERMAN.
Radio KEditor, Pennsylvania News, Employes’
Paper of the Pennsylvania Railroad
: System.
S GREAT as radio has become it
has yet to possess a hooking agen-

| ey, other than the stations themselves.

The legitimate stage has its strings
of booking agencies—the central of-
fice and swarms of eager actors; the
moving picture industry has its dis-
tributing offices, but for radio each
station stands alone to draw its en-
tertainers.

However, there is a near approach
to the “booky,” and that is the radio
department of the Pennsylvania News,
the employes’ paper of the Pennsyl-
vania Railroad system, northwestern
region. The radio aditor, on one hand,
is in contact with radio stations, and
on the other with musical bodies and
individual entertainers among the em-
ployes of the road, who are anxious
to give their services free.

Employes Have Many Bands.

On the Pennsylvania railroad, north-
western region—that part of the sys-
tem which covers Ohio, Indiana, Mich-
igan and Illinois—the employves have
organized into many musical units.
There are three bands, one in Fort
Wayne, Ind., one in Logansport, Ind,,
and oné in Chicago. Also, four or-
chestras, one in each of the above
mentioned cities and an extra one in
Chicago for the office employes, as
distinguished from the rail men on
the Chicago terminal division.

Besides these Grand Rapids has a
glee club and Logansport a hoys’
choir, composed of boys, some of whom

are sons of employes and others ac-'

tually: employved on the road. Of

M. LIEBERMAN.

the region; there gre many individual-
ly talented musicians, singers and en-
: tertainers.

All of these bodies are professional
. in quality; altho they are: organized

1

as they were growing in popularity.

! the station Oct. 19 and telephone calls

ment and pleasure. For instance. the
orchestras will entertain at dances,
nd bands—each member in full uni-
rm—will lead parades in outdoor ac-
tivities of the employes.
Un Air at KYW Nov. 28.

For nearly a year, now, Pennsyl-
vania railroad employves’ concerts have
been heard from Chicago radio sta-
tions. Next Wednesday night, Nov.
28, the Chicagn Terminal band, com-
posed of forty pieces, will occupy an
hour in KYW. Last month the or-j
chestra from Fort Wayne gave a pop- |
ular and successful concert on a Fri-
day night program from the same sta- |
tion.

These Friday night concerts are usu-
ally three hours .in length, and many
specialty features are heard. At the
time Fort Wayne entertained, the
chorus of “I'l Say She Is,” popular
loop comedy, came up to the station
after their regular performance and
shared the evening.

Pennsylvania concerts will be regu-
lar monthly features in station KYW
since the successful program bhroad-
cast by Fort Wayne, the first from
that station. It happened that 1 had
been arranging one concert a month
from -station WMAQ (Chicago) and
thought that it would be well to in-
crease this number to two a month,

Miss Waller, director of WMAQ,
told me that she was kept quite busy
opening letters from listeners of our
progranms.

So I went to Mr. Eastman and asked
him if he would also hook our enter-

tainers for a monthly program. He}

had -heard them before and was ac-
quainted with them, but he said: “I'll
give you a date and if it turns out

Box Circuit

iy

Broadcasts Jazz Music
in Mid-Air from Airpland

Paul Specht, New York, orchestra
leader, and the meémbers of his ore
chestra, while abroad recently, toolg
part in an event that is unique in
the annals of radio history. Specht, in
order to fill an engagement, found it
necessary to travel from London to

' Paris in a short time.
I}

He chartered a lHandleyv-Page bombs
ing plane at London and embarked
for Paris, with his entire band of
eleven pieces on the same ship. The
plane was equipped with an up-to-date
Marconi broadcasting outfit, the mie
crophone being placed Qirectly in back
of the pilot's geat inside the comparts
ment occupied by the orchestra.

‘While in flight the orchestra broad-
cast several syncopated musical se-
lections which were picked up by re-
ceiving sets in several cities. Letters
from many of those who listened 1in
stated that the Specht concert came
thru with remarkable clarity, due, in
-a measure to the height from which
the music was broadcast, over 3,500
feet.

It was at first feared that the in-
tense Vibration of the plane would in-
terfere with the broadcasting, or that
the noise would be heard above or
thru the music. This was found not
to be the case. The traveling compart.
ment was practically air-tight and
sound proof and acted as efficiently
las the best specially constructed rooms
in radio broadcasting stations.

Protection for Tubes
Vacuum tubes may be protected

good, we can see about the future. If
vou don’'t come up to our standard of
quality, it’s all off.”

Win Studio Test.

That was reasonable enough, of
course, and I told the Fort Wayne
orchestra that they had better put in
a lot of practice. They appeared at

came in a steady stream. Mr. Eastman
was quite impressed and gave the date
for the Chicago band, Nov. 28.

This band is directed by C. S. Horn,
also a director of the Chicago Com-
mandery band. He is not an emplove
of the road, but is hired by the em-
ployes for his services. He is 'the.
only person connected with employes’ !
activities who ig not an employe of the '
road. .

The concert to be given by the
band will be followed by the Logans-
port orchestra from station WMAQ, !
Dec. 1, only three days later.

- i
Concerts arranged by the radio de-,

partment of the Penrsylvania Nex.ve,
now bhoasting to be the only bookmg1
agency for radio entertainment in the
world, have grown so numerous that’
music for them is received dirgqtly‘
irom publishers in large quantities.
All publishers who are not members
of Lhe Association of Publishers, Com-
posers and Authors, and, cqnsequent»
ly, acceptable to radio stations, haye
our departmgent on their mailing list
and the latest numbers are sent to us.

While booking agencies, as related
to the stage, have been considered nec-
essary evils, the part that we play in
bringing the many musical organiza-
tions and individual entertainers to
Chicago stations has heen found heip-
ful to the 5stations and highly popu-
lar with the employes.

Move your dials slowly—exceedingly
glow. DPDistant stations usually come
in weak, and have to be built up with
regeneration. If dials are turned and

from» ""burning out” by a very simple
niethod. Small flat fuses such as are
used by telephone companies for safe-
guarding telephone® transformers are
attached to the filament leads.

. Batteries Become Thirsty

Storage hatteries, like camels, can go
a long time without a drink, but be-
come thirsty, after a time, just as do
the water-cars of the desert. Be sure
' to keep the batteries well-filled with
distilled water,

FREE! FREE!

We will examine and Test Your’
Radio Set Absolutely Free

Bring It In Today or Any Day!

THE RADIO DOCTORS

504-South State St.-504
NINE RADIO EXPERTS READY TO SERVE YOU

-
We carry complete line Kel-
logg, Atwater-Kent, Erla, Fa-
da, Workrite and all other
standard goods.

We Point Out Your Radio’
Troubles

Sets Rewired, Rebuilt. Phones
Repaired. Circuits Changed

o= == am=pREE) USE THIS COUPGN! FREE!==S mm
l THIS ENTITLES BEARER (P)

to free test and examination of his
l radio set without charge.

i
i
I  THE RADIO DOCTORS

twisted rapidly you pass over the sig-
nal unheard,

501 South State Street 504
' Only One Door to Our Store i
Aetel BO\ GUR D LA R Me N IR S D RO G Me
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QUESTIONS AND ANSWERS

Aerial Wave Lengths.

14—-CHICAGO: What is the wave
length of an aerial' 100 fect long with
a lead-in of thirty-five feet? It is forty
feet above the roof.

Assuming your aerial is a single
wire, the wave length, approximately,
1s 180 meters.

Length of Aerials.

12. ELMHURST: What is the proper
length for a good aerial for long-dis-
tance reception? I am considerably con-
fused as I have before me now four dif-
ferent magazine articles on ‘the subject
and they contradict themselves:

The length of the aerial depends on
‘conditions. If you are not so par-

ticular about selectivity and want to

reach out for long distance and vol-
ume a single-wire aerial of 150 feet,
which includes the lead-in wires to the
receiver, is excellent. Stranded wire
is best to use but plain copper wire
is more commonly employed. The
aerial should be from thirty to forty
feet in height. This means above the
ground or above the roof. If you pre-
fer eastern and western reception run
the aerial in that direction with the
lead-in at the end from which you
want the best reception. Vice versa
if north and south is preferred. If
vou have a very sensitive or selec-
tive set you won't have much trouble
from interfering stations. However
if you haven’t, hetter shorten the aeri-
al to about 50 to 60 feet, especially
if you are bothered by local stations.
This will cut down your volume and
range somewhat, however.

HAS LOCAL INTERFERENCE.
108—JUDD, Towa: I believe the Radio
department of The Post is a wonderful
thing. In no paper can this popular in-
formation be found.

1 have a two-stage Atwater Kent. For
serial have ua four-fire about 175 feet, 55
feet high. 1 seem to be getting most ev-
erything in the east. West I get Denver
plainly. while Los Angeles comeg in faint-
1y about 11 o'clock. I do not seem to be
able to tune out completely other stations
from certain stations. : .

The most regrettable thing is I am un-
able to get KYW. Was very much disap-
pointed when 1 was unable to get the grand
opera. Is that on account of the high wave
lengths which they work under (536)°

1 also have not found anyone that could
tell me how to find the different wave
lengths on most any set. I would appre-
ciate it if you could give me the desired
information regarding getting in on KYW
¥ am your ardent supporter for the radio
news in the Chicago Evening Post. Your
daily programn does not get here \mtil the
next morning when your program is obso-
Jete. Can you not give the next day's pro-
gram ingtead?

Your information is incomplete as
to the details of construction of your
set. Would suggest that only one
wire be used in your antenna. A sev-
enty-five turn coil in series with the
antenna of your set probably would
bring in KYW, but depends upon your
hook-up.

CRYSTAL DX CIRCUIT.

100—CHICAGO: Enclosed is a description
of a DX ecrystal hook-up that I cut out
of your Radio Magazine section for Nov.
15, 1923, on page temm I find that this
gives the information on the construction
of aerial and ground but in the first sen-
tence it says: “With the crystal hook-up
shown.” I do not find any crystal hook-
up on page ten. or any other page of the
Thursday Radio section. Could you please
inform me as to where I can find this
hook-up. or I would appreciate it very
much if you would send me a copy of it.

The cut was omitted thru an over-
sight. Tt appears on this page with
explanation.

CAN'T (CUT LOCAL STATIONS,

109—CHICAGO: I inclose a hook-up which
1 have. It is very rare if I gete anything
outside of the city stations since the wave
Jength lias been. changed. I use a WD-11
tube and 1%-volt dry battery and a 22%%-
wvolt dry battery. Can you assist me in
making any change so I can get outside
of the city stationa, and better results?

Wire set as shown in sketch mailed
you. Use .00025 grid condenser with
C. R. L. variable leak. Try ‘45 volts
on plate of WD-11 tube. Omit phone
cord. Aerial should be at least 100
feet long, exclusive of lead-in 6 to 10
feet above all obstacles. Ground to
a water pipe. Insert 35-turn coil
in antenna circuit.

INYERFERENCE KILLS DX.
1]0—CHICAGO: Have one-tube Erly re-
flex set using UV-199 tube. Cannot' tune
out other stations and get KYW. altho I
can get any other stations fine. Please
telt me if I can du anything to enable me
to get KYW.

In the next issue of our Radio Ma_g-
azine will appear pictures and dia-
grams of a very efficient wave trap,
which probably will give you the se-
lectivity you desire. Shortening your
antenna might help. Also. see wave
trap described in Nov. 15 issue. Sev-
eral readers tried it the past week
with pronounced success.

COtLS FOR AUTOPLEX.

102—-CHICAGO: After reading your ar-
ticle on M. L. Muhlemann’s autoplex cir-
cuit, T want to build a set but need more
information. (1) Is the inductance coil
stationary or variable? (2) What kind of
variometer is required? (3) In a price list
the range of a 1,250 turn coil is given as
25.000 meters when used with a variable
condenser of .001 mfd. Is it all right to
use one of these? (4) Can a UV-201 A
tube be used? (5) Have you diagram of
one staze of audio-frequency and one stage
of radio-frequency?

(1) Stationary. (2) See artigle in
this issue on autoplex or one in is-
sue of Nov. 15, (3) Coil mentioned is
proper for autoplex. Circuit different
from other circuits. (4) Yes. (5) Audio
amplification hook-up will be printed
next Thursday. Radio-frequency is
not satisfactory with the autoplex.
You don't need it anyway.

TWO-STAGE AMPLIFIER.

102—-CHICAGO: Have a very good one-
tube set. Want to add two-step amplifier
usinzg WD-11 tubes which I have. Also
have two UV-712 tranaformers and two
Howard rheostats. Send me hook-up,
please. 5

Diagram has been mailed you.

93—CHICAGO:
of the hook-up I am now using.
1 have bad Omaha, Miimeapolig,

Submitted is a blue print
With it
Detroit,

FREE SERVICE

UESTIONS asked on any subject per- .
taining to radio will be answered
in this department in either the daily
edition or The Radio Magazine section
" published each Thursday. No charges
are made for this service. If personal
reply is desired by return mail, enclose
self-addressed and: etamped envelope.
Write on only one side of the sheet,
and where a check is desired on 2
faulty circnit be sure to send legible
diagram as used in the hook-up.

Schenectady, Pittsburg, Memphis. St. Louis
and Dallas. I am not able to get these
stations strong enough to enjoy their pro-
grams. Can you tell me how I can in-
crease the strength of reception by adding
to or changing the present hoeok-up? For
the time being I will be satisfied if I can
bring in the stations mentioned strong
enough to enjoy their programs the same
as I do the local! broadcasting. Mighty
glad to have The Post take up radio -in
such a fine big way. Many times since
I became a radiophan I have considered
writing The Post and suggesting that they
do just what you have now done.

Use hook-up mailed you. Aerial
should be of the L’ type, 100 feet
long, one wire, 6 to 10 _feet above
all obstacles.

SINGLE CIRCUIT REGENERATIVE.

94—CHICAGO: Will you have the kind-
ness, please, to favor me with your com-
ments on the circuit submitted, also state
whether or not you think I would get
better results from this hook-up in com-{
parigson with the simplified Muhleman cir-
cuit or hook-up which was given in your
Radio Magazine of Nov. 15?7 Hook-up that
I have reference to is the one that brings
L in long distance ‘“‘with the kick of a Mis-
souri mule.” Can you consistently send me |
diagram showing lay-out of this last men-
tioned set?

The circuit you have inclosed is
the famour old reliable single cir-
cuit regenerative set. This set, with
two stages of amplification as you
show, with a good outdoor aerial, will
give good results. We have added a
23-plate vernier condenser. After
adding this I would not advise chang- |
ing to autoplex unless you wish tol
experiment.

! been mailed you. Also see in this
issue article on autoplex. f

i

LONG DISTANCE CRYSTAL.
95—CHICAGO: Would you please tell
ime the best kind of a crystal set that is
i cheap to build and that has no ovcrheadI
i aerial ags I live in a building that won't:
allow it—one that will take in a radius of |
i fifty miles. i

We are mailing hook-up of a crys-
‘tal set that with a Ducon plug for an|
jaerial may give you the results you
| desire. Be sure to have a good ground.

Parts necessary: 1 Ducon plug, 1.vari-
' ometer, 1 crystal detector (not fixed),
{1 43-plate condenser, panel, dials,
Llwire, binding posts, etc. See forth- |

coming issue of Nov. 2% for special |
larticle on a long distance crystal set.

LOOSE COUPLER CRYSTAL HOOK-UP. ‘1

111—CHICAGO: Will you please send!
plan to make a loose coupler set or a crys-
| tal detector without the tube?
# A crystal set to meet your require-
ments will be published in the next is-
sue of our radio magazine. Betler
walit for it as it is a long-distance get- !
ter, and brings in local stations on
loud speaker.

TOO MUCH “HIGH BROW.”

112—BINSDALE, Hl.: I have just taken
an interest in radio as my interest has
been held back by too highbrow articles
on radio. I think your articles are excel-
lent, and especially commend Mr. Cardwell
on his helps to beginners. 1 live eighteen
miles from Chicago., and want a one-tube
set for Chicago stations that I can later
improve for distance with a head set. Can
you mail me & wiring disgram and a
complete detailed list of par'ts necessary?

The diagram sent you by mail is
of 4 very efficient set that we believe

Hook-up of autoplex has ’ 1

i aerial

will suit your requirements. Parts
necessary are: One variometer, one
twenty-three-plate vernier condenser,
one socket, one six-ohm rheostat, one
WD or tube, one 22%-volt “B” batLery,i
one C. R. L. grid lens and cord, one;
pair phones, one dry cell, one 6x1ix'y
panel, one 6x14 cabinet, eight binding
posts, wive~screws, etc., for construc-®
tion.

—

TOO MUCH LOCAL BARAGE.

113—CHICAGO: The writer may be called
a “radiophan” and is very much pleased
to know that you have established a radio
department in connection with your news-
paper. The writer heretofore has been
obliged to depend upon another paper to
secure programs, etc., but this want can
now be supplied thru your paper.

The writer has a probiem which perhaps
you can make a suggestion as to how to
best solve. I have no difficulty in getting
outside stations 'from Springfield, Mass..
to Omaha, Neb., and from Minneapolis to
Texag on Monday nights, but am unable
to tune out the powerful stations located
in. Chicago on other nights. 1 have the
following equipment: two vernier conden-
sers. twenty-three plates. one vacuum tube
detector, two amplifying transformer tubes,
one grid, three dry batteries and a *“B"
battery., Have you any suggestion to offer
which would enable nie to tume out Chi-
cago stations?

In our next issue of the Radio Maga-
zine will be given a diagram and pic-
tures of an efficient wire trap that
will solve your troubles. There als6
was a good one described and illus-
trated in the Nov. 15 issue.

Autoplex Hoolk-up.

114—~CHICAGO—Will you mail me a dia-
gram of the single tube Autoplex hook-up.
and also a diagram of a crystal hook-up,
one where the results will be better than
the usual run of these so-called “detector’
sets? Am a daily readergof your '‘Radio
column,” and your “Radio Section’ in Thurs-
day evening's paper was a “knockout.” What
tube would be best on the Autoplex?

Hook-ups wanted were mailed you.
Also note story by Mr. Wells in this
issue and Nov, 15 issue. Use Western
Electric 216-A tub&<

115—CHICAGO—Please reserve for me one
of your binders for the Thursday Radio
Magazine section. I think you have a big
thing in this new magazine feature. In an
early issue of the magazine I wounld ap-
preciate your opinion of the submitted hook-
i;m.k It was given to me without the grid

eak

and condenser being shown, so I added
them o1 my diagram, being under the im-

pression  that they are necessary in all
cases. it necessary or advisable to use
a fixed phone condenser, and if so, of what
capacity? 1 propose to use in construction
of this set an Amrad vario-coupler and
Duntley 23-plate vernier econdenser that I
have. I will appreciate any information you
can give thru your magazine sectionm, or in
the daily edition as you find convenient.

Use hook-up mailed you. Would ad-
vice forty-three vernier condenser. No
phone condenser is necessary.

MORE LOCAIL INTERFERENCE,

116—CHICAGO: I built an ultra audion-
receiving set with two stages of amplifica-
tion. en tuning in I can hear all Chi-
cago stations that. happen to be broadcast-
ing, and the most powerful station survives.
Adjusting the condenser makes very little
change in reception as Chicago stations
are heard in any -position. Further I can-
not get out-of-town stations. Where shall
1 look for my trouble?

Your information as to details of
coustruction of your set, aerial,
ground, bhatteries, would suggest us-

Ing a wire trap, one type of which
is mailed you. Also see Radio Maga-
zine, Nov. 15. Another wave trap will
be printed in the Nov. 29 issue.

o

INCORRECT REEOSTAT OBMAGE.

96—CHICAGO: Every time I listen in on
my set I have to turn the detector tube on

full, and if I turn it down the least bit
I lose the stations. TFhe type of set I am
using is a three-circuit regenerative set

with two stagea of audio-frequency ampli-
fication. Please advise me as to what is
wrong with my set.

From your information I would
judge that your rheostats are of too
high ohmage for type tube you are
using. DBelow is given a list of stand-
ard make tubes and ohmage of rheo-
stat required. For UV-200, TV.201,
C-300 and C-301 tubes use six ohms.
For UV-201A and C301A tubes use
twenty-five ohms. ‘For UV-193 and
C-299 tubes wuse forty ohms. For
WD-11, WD12 and C-12 tubes use s8ix
ohms.

CRACKING NOISES IN SET.

97—CHICAGO: I am submitting a sketch
of my set. Can you give me any advice
on the prevention of loud cracking noises
that start when I hook up the “B’ battery?
have tried reducing the voltage. I did

have good luck one night (onmly) when I
placed the ground wire in my mouth
grounding myself (not the set) and 1

also got Edgewater Beach hotel with neither
or ground. Do you recommend an-
other hook-up than the Flewelling? I un-
derstand it is very sensitive but very good.

Test bank of condensers for shorts.

Noise might be caused by poor sol-
dered connection. Grid condenser
L PLAYE VAR. CONDENSER
x
p d
5= !
Q)
7
- LONG DISTANCE
= CRYSTAL HOOKUP
This is the crystal, long-distance

hook-up diagram omitted last week.

' should be of .00025 mfd. capacity. Your

leak is not satisfactory. Use C. R. L.
made by Central Radio Laboratories,

Milwaukee, Wis. A Flewelling is a

very good set if built properly.
Economical Portable Chrcuit.

123—CHICAGO—Many compliments on

your new radio section, I consider it equal
to a local _weekly radio paper which sells
at 10 cents. I am desirous of building (or
buying complete) a one-tube set ta work
on a aerial run around my room. and to be
of such a size that I can carry it in a
drawer of my wardrobe trunk, Living near
Wilson avenue and WJAZ, I will coosider
selectivity of greater importance than at.
taining long-distance records. do not
care to spend more than $25 or $30 outside
of headphones. which I have. Will you
kindly send me a circuit and detailed in-
formation on a set which would suit my
needs? The set described on page 7 of
Thursday's (Nov. 15) Post requires 130-V
"“B" battery, which I think I could not get
in a cabinet of a size I desire. 1 do not
think that your cireuit was very clear or
readable as I could not list the specific items
required.

Circuit has been mailed you which
we believe will meet your require-
ments. Parts used are: One 00! fixed
condenser; one U V-199 tube; one sock-
et; one 40-ohm 'rheostat: one wvariom-
eter; one C R L variable grid leak
and cord; one 43 plate vern, condenser;
45-V “B" battery; two dry cells: six
binding posts; panel, baseboard, wire.

Rewinding Neutroformers.

20. CHICAGO: I have a neutrndyne
set with UV-199s and get fair results
with same. the neutroformer beirg as
follows: Primary, six turns double
spaced S. 8. C. " Secoundary, fifteen turns
to tap., seventy turns in all. No., 24
S. C. wire, single spaced, being used.
There are ,006 fixed condensers across
terminals of both detector plate and bat-
tery 22% volts and amplifier plate bat-
tery of 90 volts, (Am using a six-volt
““C"” battery,) Now I have been inforted
that these parts were designed for the
UV-201A tube and to get full efficlency
for the UV-199 the primary of the neu-
troformer showld be reswound with {fif-
teen turns of No. 22 S. 8. C. wire double
spaced.  Also substitute .006° condenser
across amplifier plate with one of one
microfarad. . If you have any dala on

these or any other changes to adapt
parts to UV-199, will you kindly let me
have Bame?—H, B. B.

It will be advisable to rewind the
primary coil with fifteen turns of No.

Continued on Page 15.

Finds Friends by Radio

The bishop of Birmingham, in Eng-
land, broadcast a talk recently and
was surprised to receive many let-
ters from old friends of whom he had
altogether lost track and who com-
municated with him after hearing his
voice again thru the ether. Radio pro-
vides, the bishop says, a new and un-
exampled way to extend one’s personal
touch to thousands of people whom
one cannot hope to meet face to face.

How to Select Variablé
‘Condensers for Your Set

By HARRY A. BREMER, _
(Vice President and Chief Engineer Bremer-

Tully Manufacturing Company.)

ANY radiophans assume that a

condenser is a condenser, and if
the plates do not audibly form™ con-
tact with each other when rotated, it
passes their inspection. There are,
however, several important factors
which should be considered in the se-
lection of a condenser, and which ev-
ery radiophan should know.

Even the most crude and inferior
apparatus, if not actually short or
open circuited, will suffice to receive
powerful near-by broadcasting sta-
tions, at'least in some degree. Un-
fortunately, many radiophans, learn.
ing of this fact, conclude that it is

‘unnecessary to purchase high-grade

apparatus. .

The advantage of good apparatus
is very apparent in reteption of long
distance or weak signals. The aver-
age antenna_will deliver to vour re-
ceiving set the signals of practically
every transmitting station.

Distarite Depends on Condenser.

Signals from the broadcasting sta-
tions of Alaska, Honolulu, South
America and even more distant re-
gions are being delivered to your re-
ceiving set whenever these stations
are in operation, and whether or not
you are able to make them audible
depends in wery great measure oOn
quality of the aparatus used. The
best circuit and skill in tuning will
not avail against inferior apparatus.

The actual amount of energy picked
up by the antenna on distant signals
is so small that it is beyond the im-
agination of the average persons. In
addition, this energy is of.extremely
high freguency, which requires great-
er precaution against losses than elec-
tric currents of ordinary freguencies.
The energy picked up from high-pow-
ered local stations is so comparatively
great that otherwise serious losses
may not prevent strong reception.

Losses in condensers are in the

main caused by poor electrical connec-|

tions or conductivity, and by an ac-
tion which takea place in the insula-

tion separating the stationary plates:

from the rotating plates. The latter
is known as dielectric loss and de-
pends it extent upon the nature of
the insulation scparating the plates
or their supports.

Air has a much lower loss than any
solid insulation, and, consequently, is
the logical insulation to use in so far
as possible. A condenser using any
insulation other than air between the
plates will huve much greater losses
than an air condenser,

Insulitor Plates Important.

Some solid insulator must be used
to support the rotor shaft and station-
ary plates. This material should pre-
ferably be bakelite, formica or similar
composition cut from the sheet. These
compositions offer very low lossés and
have great mechanical strength. Hard
rubber offers still lower losses, but
is mechanically weak, due to its flow-
ing property under stress. Moulded
compositions are infervior to sheet, and
black fibre is extremely bad.

In order to further reduce this di-
electric loss, the metallic parts in con-
tact with the supporting insulators
should be small and well spaced. The
supporting plates should contain as
small amount ot material as consist-
ent with strength and good spacing
of supports.

Condensers having only small
sulating bushings offer consideiyg
losses. due to the short distance be-
tween large metallic supports, and
there is great danger of additional
leakage thru the inévitable dust or
other foreign matter.

Good electrical contacts are ex-
tremely important. The plates should
be locked firmly to prevent any possi-
bility of a loose contact. The prefer-
able construction is to space plates
with washers locked firmly in place
by means of well threaded end bush-
ings. which method insures perma-
nent contacts of large surface.

Contact Wires Must Be Firm.

The contact brought out from the
rotor to the wiring connection should
be a firm positive connection, mak-
ing permanent heavy spring contact
with both the main rotor and vernier
plate. .

The stator wiring connection should
make positive wnetallic connection to
the plates. For instance, a simple
screw extending from end plate to end
plate may, after slight eorrosion, have
no connection to the plates at all, or
at best, a most uncertain connection.

When inspecting a condenser, make
certain that the stator is square. Note
a point on the outside edge of a ro-
tor plate which is central between two
stationary plates. If the stator is
square, this point on the rotor plate
will remain central when rotated thru-
out 180 degrees. It will not be possi-
ble to center the rotor plates thruout
the arc of rotation, unless the stator
is square and, consequently, the con-
denser may fail with very little use.

The stationary plates should be
locked into sguare position by means
of studs and bushings independently
of the end supporting plates, so that
the removal of either or hoth end
plates, if necessary, will not disturb
the adjustment of the stationary
plates.

Plates of Aluminum.

Rotor and stationary plates should
be of hard aluminum and generous
thickness, in order to be free from
warping and remain true under or-
dinary conditions of service.
tor plates should be equally and cen-
trally spaced between stationary
plates, and should not show waiped
edges when rotated.

I1f a vernier knob is used, make cer-
tain that it is locked to the shaft and
not loosely screwed on. In using a
vernier condenser, the vernier plate
should always be placed half out when
tuning with- main rotor. The adjust-

in-
le

All ro-|

ment may then be completed by turn-
ing the vernier either in or out as re-
quired. Therafore, make certain that
the vernier remaing in position inde-
pendent of the rotation of.the main
rotor, and that rotation of the vernier
does not disturb the main rotor,

The capacity of the vernier should
not be greater than 1-25 of the main
rotor. A three-rlate vernier is of too
great capacity for satisfactory resulis
on any sharp tuning circuit. This
may not be apparent on strong local
signals. The condenser is used to tune
frequencies approaching one million
per second, and consequently, very
minute adjustment is required if even
fairly approximate resonance is top he
attained.

The full possisilities of a good re-
ceiving set in bringing up weak sig-
nals will not be realized unless the
vernier is capable of very small ca-
pacity adjustment.

The three reguirements in recep-
tion of distant signals are: First, high-
grade and real varnier apparatus; sec-
ondly, a good standard circuit; third,
skill ‘in tuning acquired thru an. un-
derstanding of the circuit used.

How tc Tune In
' on Neutrodyne

Continued from Page 7.

the capacity in the tube will have
been balanced wth that in the small
condenser and the tube will operate
without oscillation and without dis-
tortion.

The same procedure is taken with
the second radic-frequency tube and
the tube replaceé in position.

Now the set i3 operative. If the
neutralizing has been done carefully

| therg should be no oscillations of the

tubes and the reception should be in
good volume anc clear.

In the efficient operation of the cir.
cuit none of the characteristic howls
and whistles of the regenerative cir-
cuits is noticeable. The tubes are
silent until the station signal is
brought in. Music and voice come in
as if from the blue sky—clear asa a
bell and with volume.

Each time & new tube is ingerted or
the tubes are changed, this same proc-
ess of neutralization must be gone
thru. Thig is true even with the re.
placement of a tube by one of the
same type and manufacture, as no two
tubes are identically alike in charac-
teristics.

This method of neutralization may
give as fine an adjustment as might
be required to give perfect recep-
tion, but it will show the novice the
possibilities of the set. In a later
issue the Radio IMagazine will publish
a more pretentious method for neu-
tralizing, one which will reduce the
tube capacity to the minimum.

A series of articles, also, are under
preparation showing construction de-
tails of a neutrod@yne set.

Rumor Arctic Ship Crushed
Denied by WNP Station

TOPSHAM, M., Nov. 22.—Errone-
ous reports circnlated recently thru.
out the middle w2st to the effect that
a message had heen received by an
amateur from Capt. Donald B. Mac-
Millan, Arctic explorer, stating that
his vessel, the Bowdoin, now in winter
quarters near Refuge Harbor, grad-
ually was being crushed by ice, were
denied in a radic message picked up
here today by L. L. Hamilton of this
place, member of the American Radio
Relay league. In the message Capt.
MacMillan branded as untrue the ac-
count that his ship was in great dan-
ger from crushing by ice floes. On
the contrary, all *vas well on the Bow-
doin and the crevw was even then pre-
paring for a birthday celebration. Two
of the Eskimos had gone south and
they were expected to return with
many others.

Seek to Aid U. S. Bureau

A movement is on foot among radio
manufacturers to raise a suitable
fund for the United States bureau of
standards to prosecute its work of
research and standardizations on a
greater scale. Lack of congressional
aid prompts this effort.

Rec_eiw \ | Sets on
FREE Home Trial
\\ N s

S o/

E install the re-
ceiver—no out-
side wires required—
and show you how tgg
get any station in the
country. Just call—

Randolph 1280
Radio Section
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HIS 15 the second in-

stallment of Mr. Card-

well's  wonderfully in-
structive series of articles on
“Everyday Engineering for
the Home Builder” His sub-
ject today is “How to Adapt
the Circuit.” Mr. Cardwell is
writing this séries exclusively
for The Chicago Ewvening
Post Radio Magazine Section.
—The Editor.

e ——

By ALLEN D. (CARDWELL.
(Consuiting Radio Engineer.)
AVING selected your e¢ircuit,
taking care. to familiarize your-
“"self with its tuning characteris-
tics, the good and bad points in its op-
erating efficiency, the convenience

& factors, etc.,, you are now ready to

considey, making it into a finished
product.

Regardless of how simple a circuit
may look, it is usually the best pro-
cedure to mount all the parts on a
wooden panel and base such as you
can tack together easily from an old
soap box: By making the drillings
in the wood in the' same way that
you” will later drill your panel, you
can avoid wasting an expensive panel
and at the same time you can study
the effect of the controls as you have
them spaced.

As soon as you bhegin piecing the
different units in position you will
note how many different arrange-
ments or groupings of parts are: pos-
sible. You should be careful, however,
fo make the connecting wires run as
straight and direct as you can, at the
same time avoiding parallel wiring on
the radio-frequency side of the cir-
tuit.

In making your test assembly use
some plain No. 18 wire. Obviously,
do not solder your connections. When
you are satisfied that the circuit is

. 0. K. and the position of the parts

* your

.two end stops and the switch.

is satisfactory, you can then plan
your panel |Wrilling and begin mount
ing the parts into the set.

Visualize the Circuit.

In adapting a circuit, it is impor-
tant to visualize the function and ef-
fects of each unit before the set is
built.

For example, see Fig. 1, in which
you will note an inductance coil hav-
ing a number of taps. These taps
will be carried to the panel and the
switch mounted on the panel. This
means possibly eight connection taps,
; In all
you have eleven holes to drill.

The guestion arises whether you
would not do better to use a variom-

eter. Provided the variometer gives
vou the eguivalent wave length
ranges, you gain because you can

make a neater and more compact
unit assembly. (See Fig. 2.)

Thus you have an alternative which
means a good deal in convenience.
To tune the tapped coil you must set
switch on one of the eight
points, while with the variometer you
get easier adjustment and more sat.
isfactory assembly and appearances.

Again, to show how important it is
to visualize the different units you
intend to use, consider Fig. 3. Here is
a symbol for a vacuum tube and a
filament rheostat. Let us say you
have two audio stages and a detector.
‘When you sketch your panel you see
that you have (with a radio-frequency
step) four bezels and four rheostats
to account for. Now you can use a
single rheostat to control both the
audio tubes—lower in resistance nat-
urally. This would eliminate one
knob on the panel.

You also could put the two audio
sockets in a line back of one Dbezel,
which would eliminate one bezel. You
could even use a filament control jack
on these. tubes and instead of the
rheostat use a special filament regu-
lator and thus eliminate one rheostat.

These are the sort of points you
should have in mind when you plan
the circuit and many ways are open
for the home designer to economize
in space and controls if he sets out

" with the proper information.

Must Use Right Constants.

Another thing of importance in
adapting a circuit is to secure the
prapen constants for the different
units. For examplé, do not buy any
condenser to use in the Fig. 4 circuit.
You will need a certain capacity—
just enough to cover broadcasting
Tanges—200-600. The coupling is tight
and hence the secondary will tune the

uary somewhat. The proper con-
aenser capacity required obviously
will depend on the number of turns
and diameter of the secondary.

With your constants known in ad-
vance, you are not wasting time and
patience when you lay out the set
Had you put in a twenly-one-plate
condenser without checking up first,

you might find that you can only use |

half the dial for tuning.

By using an eleven-plate condenser
we might get the results of tuning in-
dicated in Fig. 5.

Here it is seen that if the Qial has
100 markings for its 180-degree turn,
the eleven-plate condenser will give
niore ‘‘vepnier,” since it must turn
twice as far to secure the same change
in wave length as the twenty-one-
plate condenser.

The interpretation of a circuit is
also a matter of wiring for special
conveniences. If you make a practice
of copying circuits, you can acqiire
considerable s8kill in plotting new
ways to hook up. Plotting a diagram
is half of your visualization process.
By it you talte the schematic circuit
and convert into @ practical circuit.

‘few stores carry such accessories.
| these frames it is possible to mount

This can be carried to extremes of
visualization, as shown in Fig. 6.

At the top you have the schematic
diagram, while below you have the
“floor plan.” It is even possible to
draw some kinds of circuits “‘in ele-
vation” showing the parts in different
planes.

# A Complicated Circuit.

To appreciate what can be done in
a complicated circuit, note Fig. 7.
This is one of the most complicated
circuit jobs ever built as a single
measuring unit. It performs .one
measurement. on telephone cables, and
you will note that it requires vacuum
tube weircuits among these two de-
tectors and two amplifiers. The wir-
ing shows how such a complicated de-
vice can he made to look simple
This is due to visualization of the
job before it is even started.

Half of the trick in .converting a
circuit into a satisfactory receiver is
in knowing what parts can be bought
and how they can be used. For ex-
ample, the use of a stamped frame
to sunpport the shelves.

Frames of this type should be a
standard piece of radio hardware. vet
By

a large number of parts. 'The shelves
also are used as part of the tube
sockets which are built into them.
This is a special point the set planner
could capitdlize if he knew where to
get such shelves, only a few compa-
nies making such shelving.

You will note in Fig. 7 the use of
a special anti-capacity switch, This
is neutral at center. at tlie position
_shown (to operator’s left when set is
in normal position). It grounds the
aerial and throws off all filament
current, while at the right it cioses
the filament circuit and Jeaves the
aerial in regular circuit. '

A particular feature in the receiver
_shown in Fig. 7 was to have all mov-
ing contacts visible when the cabinet
lid was opened. The moving -contacts,
jacks, rheostats, etc., are thus readily
inspected if any trouble develops.

‘ Pl‘ovige for Easy Repairs.

Trouble “shooting” is one of the
factors of design which must not be
oveflooked. Hardly a set can be built
which will not at some time suffer
from some wear, loosened connection
or even foreign matter lodging in the
instrument. If you so locate the vari-
ous units in your set that readjust-
ments cannot be made easily, it will
mean very costly repairs even to
tighten a set screw or bend a tube
contact spring.

In planning a receiver, it is good
practice to secure a number of really
complete radio catalogs—even buying
the_m‘. for the really useful catalog,
giving over 100 pages of various parts,
costs the dealer a large sum of money
to print. There are possibly a score
of dealers or supply houses in the
United States which get out complete
catalogs. To these you should devote
a good deal of study, and when you
start to adapt vour circuit you ecan
know exactly what you have to get
and what 1t will cost:

Sometimes you cannot buy just the
piece or unit you are looking for. If
it can be mnde at home, you will
stamp your set with originality by
making the part yourself. For exam-
ple, in some circuits a bank winding
of about six. layers, tapped, can be
used for the tuning inductance.
These are obtainable now for standard
wave lengths, but where you may
wish a special diameter Tor the coil
tube or you may want a mounting
support to use it with a coupler. it
may be necessary to wind it “to
order.”

Sums Up Points Made.

So far I have pointed out these gen.
eral principles of procedure:

1. Visualize the position of each unit.
2. Visualize the functions of each control.
3. “Project” tHe actual wiring or make

a loose assembly Lo approximate the cireuit

conditions when permanently assembled.

Study all the types of parts you peed
and select the types which give the “‘re-
tinements' and conveniences.

5. Study every combination or multiple
control that can be used to simplify the
device.

6. Plan your assembly so that trouble
corrections ean be made later.

These are the intangibles of radio
engineering which the set builderymay
learn by experience, but if -he is wise
he will accept the advice given, and
when he tackles a new circuit it will
not be thrown together indiscrimi-
nately.

These matters you have possibly
noted have been elaborated upon with-
out any discussion of circuits. You
cannot intelligently select or use a
circuit unless you are comsidering its
physical interpretation.

If, for example, you decided to build

a Reinartz receiver without consider-

a

adaptation of circuit hook-ups. F¥ig.

Hers ‘are several types of receivers, which show the possibilities

tive set with loud speaker installed in cabinet—an unusual arrange_n}er;t.
Fig. 2 is a little different, but efficient treatment of the Cockaday circuit.
Figures 3 and 4 show the front panels of these two sets.

of
1 is a standard three-tube regenera-

ing just what space the special spider
coils used would require, you might
be seriously disappointed after buying
all the parts to find that these coils
would have to gc on the front of the
panel. Or, if you decided to build
a super-heterodyne and having the
parts assembled suddenly appreciate
that the shields called for would re-
quire entirely different construction,
it might make your cabinet, panel
and shelves useless.

Do not start on a circuit until you
have estimated how the set will look
as assembled, how each unit will be
mounted, and exactly what space it
will require.

Have Enough Controls.

As to circuits themselves, one thing
I would suggest: On all radio-fre-
quency tubes be sure you are using
an adequate number -of controls.

A vacuum tube is as delicate as
a fine watch. You probably know
how easy it is for a watch to get “out
of regulation.’”” When the spring is|
wound tight it is exerting more pres-|
sure on the escapement and speeds
it up and when it is run down the
escapement may slow down. Often a
movement of a hair's breath on the
regulator means- a gain or loss of
several minutes a day. Similarly with
a vacuum tube, the grid potential,
plate voitage, filament brightness, etc.,
all are factors of its efficiency and
even the capacity of the tube in thre
socket. These arz exceedingly impor-
tant cnosiderations in radio-frequency
circuits and will determine the effi
ciency of the set to a large degree.

Therefore. do rot attempt to build

a radio-frequency set without provid-
ing for the proper filament and grid
controls. The differences in results
will be as great as between a watch
which gives true fime and.one which
only tells time after a fashion.
For example, vou will note in Fig-
ure S8-A a conventional’ regenerative
tircuit. This, is wired as shown in
8-B to bring the connections to a con-
nector block at the rear of the sec.
It will be seen that the rheostat is
here placdd in the negative side cf
the filament lead. The grid return
is on the negative filament side which
gives a bhias to the grid negatively
equal to the drop in the rheostat and
the filament. This connection should
be close to the filament.

Sometimes the return connection is
placed hetween the rheostat and the
filament which is wrong. The con-
nection will be 5n the positive on
some tubes and an the negative side
for others, depending on the tube and
whether the tube is to be used far
a detector amplifier. Thus you are

obliged to know what tube you wi'l

use and how i¢ should be connected
in the circuit.

Again in Figure 8.-A you note a
variable condenser used to tune the
secondary. It will make some differ-

ence in the efficiency of the circuit
if you use a condenser, the.rotor of
which should be grounded and then
ground the stator. Further, you will
uote the dotted line XY in A, which
is represented by a jumper from the
ground post to the negative A post.

Unless you count on holding some:
part of the circuit at zero potential
1t will affect vour signals. Grounding
the circuit also tends to give a slight
variometer effect to the coupler. Note
also the use of by-pass condensers
across the hatteries and phones. -

If we use a tubing about five inches
long, with two rotors, and one. main
primary which will be coupled to the
plate circvit and act as a tuner, coup-
ler and feed-back. The amount of
wire used can be very small, and 2
wemifixed coupling devised which will
climinate one control and the one
which js often seldom used in prac
tice.

By introducing a poteniiometer we
will secure the full amplifying charac-
teristic of thé tube. A by-pass con-
denser is also used on the potentiome-
ter. ‘IL.eaving oif variable condensers
will reduce the weight somewhat. Note
the switch which cwts the A battery
so that the potentiometer will not
drain the current when set is not in
use.

A possible version of this is shown
in Figure 10. This is a slanting
panel "type now coming back into
vogue, in which the tuning controis
are at the hoitom of the panel where
the two nands can normally rest with
comfort. The potentiometer is on the
right and would be used more than
the rheostat.

A push-pull switch to cut off the
battery can be used as shown. The
telephone jack is on the base to the
right. A large bezel is cut in the
upper center and by having the door
or “lid” at the bhack access can be
obtained to the parts. By making
box cgmpartments, dry batteries can
be used inside the cabinet.

A calibration plate can be fixed
on the panel for convenignce after
the aerial is “logged’’ for all wave
lengths. :

Worth ‘While the Labor.

The instrumeat as devised is not
a simple set to construct. It does
give something that is distinctive,
practical and nesat and by selecting
attractive dials, getting good panel
engraving and having the wiring all
carefully soldered, the objective of thig

the way thru and these are what make
for engineering success.
To show how government engineers

Continued on Page 15. .

WESTERN
ARMY STORES

We. handle all standard Radio
equipment—come here for real
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circuit is realized. It has ‘“points™ all
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Broadcasting Stations and Schedules

Central, or Chicago time, is shown on all stations. If necessary to ascertain local time on any station deduct
two hours from timé shown for Pacific coast stations, one hour from time shown for the Rocky mountain stations and

add one hour to those stations using eastern time.

Hawaiian island time is four hours and a half slower than Chicago

time. In the list the call number of the station is first given, followed by the location, the owner’s name, wave length
used and broadcasting schedule in order named. THE POST is making a thoro canvass of all stations in order that
this directory may be complete and accurate. Changes are so frequent in stations and schedules that no list can be satis-

actory which is not corrected frequently. Corrections and additions to this list will be made from week to week.

Sta-

tions are urged to co-operate by sending information of changes in schedule to Radio Editor, The Chicago Evening Post.

AQ6—Canton, Ohio. headquarters. 135th
F. A, O. N. G, 425 meters. X
A886—San Antonio, Texas, Camp Travis,

U. 8. A, 480 meters.

BEI—Tacoma, Wash., Camp Lewis, U. S. A,
360 meters.

KDKA—Pitteburg, Pa.. Westinghouse Elec-
tric and Manufacturing company, 326
meters. Day schedule—9 a. m., music_and
live stock markets: 10:58 a. m., Arling-
ton time signals: 11:50 a. m.. U. S.
burecau of market reports: 12:30 p. m.
luncheon concert. Evening schedule—5:15
p. m., dinner concert; 6:45 p. m., bedtinie
etory: 7-8:55 p. m., program.

XDPM—Cleveland, Ohio, Westinghouse Elec-
trie and Manufacturing company, 270

meters,

KEDPT—San Diego, Cal., Southern Electric
company, 360 metera.

EDYL—Salt Lake City, Utah, Sait Lake Tel-
egram, 485 meters.

EDYM—San’ Diego, Cal., Savoy theater, 360

meters.
KDY(Q—Portland, Or"e., Oregon Institute of

Trehnolory, 59 meters.

EDYS8—Great  Falls, Mont, Great Fallg|
Tribune, 485 meters.

KDYW—Phoenix, ‘AriZz.. Smith, Hughes &

.Co., 360 meters.

EDYX-—Honolulu, Hawaii, Star Bulletin com-
pany, 360 meters.

KDBZ—Bakersficld, Cal.. Frank Siefert. 360
meters.

RDZE—Seattle, Wash.. The Rhodes company.
455 meters. Evening schedule—6:30-7:30
D. m., ehildren’s hour; 10:30 p. m., musical
program. Silent Tuesday, Thursday aba
Sunday nizhts.

KDZF—Los Angcles. Cal., Automobile Club of
Southern Calitornia, 360 meters.

KDZI—Wenatehee, Wagh., Electric  Supply
company, 360 meters.

‘&ADZK—Reno. Nev.. Nevada Machinery and
Electrie campany. 360 meters.

KDZQ—Denver, Colo., William D. Pyle, 360
meters.

EDZR—Bellingham, Wash., Bellingham Pub-
lishing company.

KFAD-—Phoenix. Ariz., McAr, r Bros. Mer-
cantile company. 360-485 niéters

KFAE—Pullman, Wash., State College of
Washington, 350 meters.

EKFAF—Denver, Colo. Western Radio cor-
poration, 360 meters. Evening schedule—
9-10 p. m.. concert.

EFAJ—Boulder, Colo.,
rado. 3680 meters.

KFAN—Moscow. Idaho. Electric shop, 360
meters.

KFAP—Butte, Mont., Standard Publishing
company. 360 meters,

University of Colo-

KFAQ—San Jose, Cal., City of San Jose,
360 meters.
KFAR—Hollywood, Cal., Studio Lighting

service, 360 mcters.
EXFAT—Eugene, Ore.. Pacific Radio com-
paay, 360 meters.
KFAU—Boise. Idaho, Independent School
district of Boise City. 360 meters.
‘KFAY—Boise. Idaho, Boise high school, 360-

485 meters.
KFAW-—Santa Ana. Cal., Radio Den, 360
F. A. Buttrey com-

nieters.
KFBB—Havre Mont.,
pany, 3G0-485 meters.
KFB(—San Diero. Cal.. W. K. Azbill,

n com-
pany, 350 metess.

KFBE—San Luis, Obispo, Cal.,, Horn's Radio |

shop, 360 meters.

KF¥FBG—Tacoma, Wash,, First Presbyterian
church, 360 meters, -
KFBK—Sacramento, Cal., Kimball-Upson
company, 360 meters.

X¥FBL—Everett, Wash., Leese Bros.. 360
meters.

KFBS—Trinidad, Colo., Chronicle News and
Gas and- Electric Supply company, 360.
meters,

KFBU—Laramie, Wyo., Bishop N. 8. Thomas,

& 360 meters.

KFCD—Phoenix, Ariz.. Nelson Radio Sup-
ply company. 360 meters.

XFCD—S8alem, Ore., F. 8. Barton. 360 meters.

KFCF—Walla Walla, « Wash., Frank D.
Moore, 360 meters.

_JKFPCH—Billings, Mont.. Electric Service sta-
tion, 360 meters.

KFCK—Colorado Springs, Colo., Colorado
8prings Radio company, 360 meters.

XFCC—Los Angeles, Cal, Los Angeles
Union stockyvards, 360 meters.

XFCM—Richmond, Cal., Richmond Radio
shop, 360 meters,

EK¥FCP—Ogden, Utah, Ralph W. Flygare, 360
meters.

K¥CV—~—Houston, Texas, Fred Mahaftey Jr.,
350 meters.

KFCY—LeMars. Iowa,
lege, 360 meters.

KF(CZ—Omaha. Neb.,
achool, 360 meters. .

KFDA—Buaker, Ore., Adler’s Music store. 360
meters. ; .

KFDB--San Francisco. Cal, California Mer-
cantile Trust company, 3680 reters. Eve-
ning schedule—Midnight-1:30 a. m.. mu-
sical program.

KrpC—Spokane, Wash.,, E. V. Craney. 360
meters.

KFDD—Boise. Idaho, St. Michael's cathedral,
360 meters. 2 i

KFDF—Casper, Wyo., Wyoming Radio cor-
poration, 360 meters, | ]

XFDA-—Tucson, Ariz., Univeraity of Arizona,
360 meters.

EFDJ—~Corvallis, Ore.,
college, 360 meters. .

EFDIL—Denver. Colo.. Knight-Campbell Music
company, 360 meters.

EFDO—Bozeman, Mont., H. Everett Cutting,
360 meters, !
KFDP—Des Moines, Iowa, Hawkeye Radio

and Supply company. 360 meters.

KFDR—York, Ncb,k&ulloc'l.{'s Bardware and

orting Goods, meters., .

Kggti&lﬁncﬁ)n, Neb., Nebraska Radio Elece-
tric compary, 360 meters. .

RFE(C—Portland, Ore., Northwestern Radio
Manufacturing company. 360 meters. Day
schedule—1 p. m.. children's hour. Eve-
ning *echedule—6 p. m., concert and fea-
tures; 8:30 p. m.. weather reports.

EFEJ—-Tacoma, Wash., Guy Greason, 360
meters. i

KFEL—Denver, Colo., Winner Radie corpor-
ation, 369 meters.

KFEQ—Oak, Neb.. J. D.

meters.

EFER—Fort Dodge, Iowa, Auto Electrie
Service company, 360 meters, .

RFREV—Douglas, Wyo., Radio Electric shop.
360485 meters.

KFFA-—San Diego, Cal, Dr. R. C. Shelton,
360 mecters. .

JKFFB—Boise Idaho, Jenkins Furnituro com-
pany, 360 meters.

KFFE—Pendleton, Ore, Eastern Oregon
Radio company, 360 meters.

KF¥F(Q—Colorado Springs. Colo.. Marksheffel
Motor company, 360 meters. .

KFGH—Palo Alio. Cal., Stanford university,
300-310 meters.

KFHJ—Santa Barbara, Cal., Fallon & Co.,
360 meters.

KFI—Los Angeles, Cal.,, Earl G. Anthony, 495
meters. Evening edule—7-7:30 p. m.,
8:45-9:30 p. m.. 10 pym.-2 a. m. fea-
tures, drama, music.

KGB—Tacoma, Wash., William A. Mullens
Rlectric company. 360 meters.
GG-—Portland, Ore., Halock & Watson, 360
meters. Day schedule—%2:45-3 p. m.. mar-
ket reports and news. Evening schedule—

:30 p. m., music and sports; 8:30 p. m..
general news; 10 p. m., radio talk. .

KGN—Portland, Ore., Northwestern Radio
Manufacturing company, 360 meters.

KGO—Altadena, Cal., Altadena Radio labora-
tory. 352 meters.

KGU—Honolulu. HBaiwali, Marion A. Mul-
Fioay, 360 nieters.

el ‘Ove,, Oregoniam Publishing

Western Union .col-

Omaha Central high

Oregon Agricultural

Scroggin, 360

company, 492 meters. Day schedule—5:30-
6 . . m., children's program. Evening
schedule—9:30-9:45 p. m., forecast and
markets; 10 p. m.-2 a. m. lecture and

concert,

KGY—Lacey, Wash,, St. Martin's college,
360 ‘meters. Day schedule—-None. Eve-
ning schedule—10:30 p. m., musical pro-
gram,

KHJ—Los Angeles, Cal.,
Co.. 400-485 meters.
5:30 p. m. varied program, news and
music. ‘Evening  schedule — 8:45-9:30
p. m. children's hour; 10 p. m.-2 a. m.,

concert.
Cal, C. O. Gould, 360

KJ(Q-—Stockton,

_meters P

KJK—S8eattle. Wash., Northwest Radio Serv-
ice company, 360-485 meters. Day sched-
wle—7:45-8:30 p. m. Evening schedule—
.5)530-10:.‘50 p. m., varied programs.

RJS—Los Angeles. Cal., Bible Institute™bdt
.Los Angeles, 360 meters.

KLN—Dcl Monte. Cal,, Monterey Electric
shop, 360 meters.

KLS-—Oakland, Cal.,
tute. 360 meters

C. R. Kierulff &
‘Day schedule—4:30-

Western Radio Insti-

KLX—Oakland. Cal.. Warner Bros., 360
_Ieters.
KLZ—Denver, Colo., Reynolds Radio com-

_bany, 340 meters.

KMJ—Fresno. Cal., San Joaquin Light.and
_Power corporation, 360 meters.
KMO—Tacoma, Wash., Love Electric com-
pany, 360 meters.

KNJ—Roswell, N. M., Roswell Public Service
_company, 360-485 meters.

KNT—Aberdeen, Wash.., Grays Harbor Ra&io
corporation, 360 meters.

KOB—State College, N. M., New Mexico Col-
lexre of Agriculture and Mechanical Arts,
360-485 meters.

p. m., 9-9:25 p. m. concert. Friday, 10-
11:30 p. m., late show. Saturday. 9-9:25
p. m., reading. ‘Sunday, 11 a. m. church
services; 6 p. m., concert, Evening Post
program.

K%M—Oakland, Cal, Tribune, -360 metera.
_Evening schedule—8:45 p. m., concert.

K7ZN—Salt Lake City, Utah, Desert News.
380-485 meters. Evening schedule—8 p. m..

_concert.
‘KDZQ—Denver, Colo.,, William D. Plye, 380

meters.
WAAB—New Orleans, La., Valdemar Jensen,
360 meters.

{ WAAC—New Orleans, La., Tulane university,

360 meters.

WAAD—Cincinnati, Ohio,
institute, 360 meters.

WAAF—Chicago, Union Stock Yards and
Transit company. 485 meters. Day schad-
ule—H:40, Q 45 a. m.

1 5, 3. 4: p. m., live stock reports.

WAAH—St. Paul, Minn., Commonwealth
Electric company, 360 meters,

WAAK-—~Milwaukee, Wis., Gimble Brothers,
260 meters.

WAAM—Newark, N.
pany, 3680 meters.

WAAN-—Columbia, Mo., University of Mis-
souri, 360 meters. i

WAAP—Wickita, Kan., United Electric com-
pany, 350 meters.

WAAW-—-Omaha, Neb., Omaha Grain
pany, 360-485 meters.
8-9 n. m., concert.

WAAZ—Emporia. Kan.. Hollister Miller Mo-
tor company, 3650 meters.

WAH—E! Dcrade. Kan., Midland Refining
company, 485 meters.

WBAA-~West -Lafayette,
versity, 370 meters. /

WBAD—Minneapolis, Minn., Sterling Electric

Ohio Mechanics®

J.. I. R. Nelgon com-

) cem-
Evening schedule—

Ind.. Purdue uni-

12:30,-

360 meters.

WCAL—Northfield. Minn., St. Olaf college,
360 meters.

WCAO—Baltimore. Md.. Sanders & Staymen
company. 360 meters. |

WCAR—San Antonio, Texas, Alamo Radio
Electrie company, 360 meters.

WCAJ—Minneapolis, Minn., William H. Dun-
woody Industrial institute, 360 meters.

WCAT—Rapid City. S. D., South Dakota
School of Mines, 360 meters.

WCAU—Philadelphia, Pa.. Durham & Co.,
360-485 meters. 3

WCAV—Little Rock, Ark., J. C. Dice Elec-
tric company, 360 meters.

WCAX—Burlington. Vt., University of Ver..

mont, 360 meters.

WCAY—Milwaukee, Wis., Kesselman-O'Dris-
coll Music house, 360-485 meters.

WRAM—Carthage, IlIl.,, Robert E. Compton
{Carthage college). 360 meters, i N

WCBD-—Zion, Ill., Wilbur Glenn Voliva, 345
meters. Broadcasts only on Monday and
Friday evenings, Wednesday-afternoons and
Sundays. Monday, 8 p. m., band concert;
Weinesday, 2:30-3:45 p. jn., -sacred con-
cert and address by Veliva; Sumday. 9-9:30
a. m. and 2:30-5:30 p. m,. religious serv-

ices.

WCE—Minneapolis, Minn., Findley Electric
company, 360 meters,

WCR—St. Louis, Mo.. Stix-Baer-Fuller com-
pany, 360 meters. X

WCN—Worcester. Mass., . Clark  university
360-4856 meters.

WCM—Austin, Texas, University of Texas,
360 meters.

WCX—Detroit., Mich.. Detroit Free Press, 580
meters. Day sehedule—2 p. m.. news
bulletina; 2:156 p. m., stock quotations;
2:50 p. m., weather; 4:15 p. m., music.
Evening schedule—musical program.
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Ch‘.m;oETATION | Miles[Mct]| Monday | /I‘uesday | Wednesday | Thursday | Friday | Saturday | . Sunday
KYW, Comm. Edison Bldg..... 5361 ... 6:30- 9:30| 6:30-12:00{ ‘6:30- 9:30| 6:30- 9:30‘ 6:30-12 m.| 6:30- 9:30
WAAF, Union Stock Yards 4:30- 56:00| 4:30- 5:00{ 4:30- 5:00| 4:30- 5:00| 4:30- 5:00|............. ™
WMAQ, Hotel La Salle. 7:00- 9:55( 7:00- 9:55| 7:00- 9:55 7:00- 9:55] 8:00-10:00]....... o
WDA’P, ?rnke Hotelp: .k s L .[ 7:00-1 a.m.| 7:00.1am.| 7:00-1a.m.i 7:00-1am.| 7:00-1a.m.| 9:15-10:30
Wg;?lf‘.lﬂ};d';gewater Beach Hotel..|. ., +...110:00.12:30({10:00-12:30{10:00-12:30[10:00-12:30/10:00- 2:00| 6:00- 9:00
WCBD, Zion, IIl. ................. B89[345] 8:00- 9:000usn- . «-copattoassnceesiny Lo 8
WIAB, Rockford, IiI. 5 :00- 9:.00/. o
WRM, Urbana, IllI.... M :50-°9:30].

WTAS, Elgin, Ill.......ccoeva.... :30-19.::00
Eastern—
EDKA, East Pittsburg .......... 43013261 7:00-11:00] 7:00-11:00| 7:00-11:00] 7:00-11:00| 7:00-11:00
WBZ, Springfield, Mass. .. 802|337| 6:30- 9:00] 6:30- 9:00| 6:30- 9:00| 6:30- 9:00 6:30. 9:00
WEAF. New York City.......... 733{495| 6:30:10:00{ 6:30-10:00{ 6:30-10:00! 6:30-10:00 6 O
WGI, Medford Hillslde, Mass....| 875|360| 6:! 3 6 3 6: K 00
WHAZ, Troy. N. Y.......... ..| 7481380 8: . .
WGYs Schnectady, N. Y. 698{280| 6: :45- 9:00
WGR, Buffalo ......... 472{319| 6: :00- 7:30
WJY, New York City. 78314061 .. .oaen o d D : :
WJZ, New York. City. 733455|. 6 6:30-10:30 6:830-10:30].........0..0
WOQO, Philadelphia .. 6771500{ 7 : 7:15-10:00] 7:15-10.00].
W%? Washington, D. C. 1612[469| 8:00-10:00] ....... gt . 8:00-10:00].............| 8:00-10:00|.............}...
Midwest— [
WCX, Detroit ........ 2451517| 7:30. 9:00{ 7:30- 9:00| 7:30- 9:00! 7:30- 9:00
WJAX, Cleveland .... 3231390(............. 7:30: 9:301............. | 8:00-10:30]... .
WLAG. Minneapolis 358/417110:30-12.m./110:30-1 a.m({10:30-1a.m.[10:30-1 a.m.
WLW, Cincinnati 262 309. 8:00-10:00{10:00-12:00] 8:00-10:00/10:00-12-00 =N
WOC, Davenport . 105{481f 7:00-11:00] ............ 7:00-11:00] 7:00-11:00| 7:00-11:00] 7:00-11:00
WTAM, Cleveland . op o 323]300| 7:00- 7:30{ 7:00- 7:30| 7:00- 7:30| 7:00- 7:30| 7:008 7:30| 7:00- 7:30
W;WJ."?etroit ceciviessaiieco 245(517] 8:30-10:00) 8:30-10:00{ 8:30-10:00] 8:30.12 m.| 8:30-10:00

Southern— 2

KSD. 8t. Louis .. is.xiavhstbesni 270(546| 8:00-11:00 8:00-11:00 8:00-11:00]

WBAP, Fort Worth, Texas ..: . 855{476| 7:156-11:00 7:15-11:00 7:15-11:001

WDAF, Kansas City, Mo 430(411/11:45-1 a.m. 1:45-1a.m. 1:45-1a.m.

WFAA. Dallas, Texas...... .1 B53]{476| 6:45- 9:30 6:45- 9:30 4 6:45- 9:30

WGV, New Orleans....... .{ B858|3! 7 5 7:00- 8:00].. N

WHAS., Louisville ....... 1271 7:30- 9:00].. K e
WHB. Kansas City. Mo..... .| 430 .. 2 :00- ¢ e -10:00
WMC, Memphis ............. | 4801500). ., . [20:00-22:00]. ... .uii i aann 11:00.12:00{ 8:00-10:00 -10:00
WOAIL. San Antonio;, Texas. 1,080 A T R o s 9:30-10:30}...

WOS, Jefferson City, Mo.... 337 9: 8:00- 9:30].............
WSB, Atlanta, Ga....... 605 8:00-12 £:00-12 m.{ 8:00-12 m.| 8:00-12 mJ 7:30- 9:00

Pacific Coast— . .

KFDB, San Francisco............. 1,910 502 12 m.- 1:3012 m.- 1:30/12 m.- 1:30(12 m.- 1:30{12 m.- 1:30/12 m.- 1:30/12 m.. 1:30
KGW, Portland, Ore.. -11.895149% 1 :00-2 a.m.[10:00-11 :00/10:00-11 :00{10:00 11 :00] 1:00-2a.m.|10:00-11:00] 9:00-10:00
EHJ, Los Angeles.... 11.795(395( 8:45.10:00] 8:45-10:00| 8:45-10:00| §:45-10:00| 8:45-10.00] 8:15-10:00{10-00-12:00
KPO: San Francisco.......e...u.. [1.910(423] 6:30-12 m.| 6:30-12 m.|............. ] 6:30-12 mj............. [ £:30-12 m.10:30-12 m.

KOP—Detroit, Mich.. Detroit Police depart-
ment, 360 meters,

KP0—San Francisco, Cal., Hale Bros., 400
meters. Day schedule—3 to 4 p. m. Eve-
ning schedule—6:30 to 7:30 p. m.. 10 p:m.
to 3 a. m.

KQI-—Berkeley, Cal., University of California,
360 meters.

KQP—Hood River. Ore., Blue Diamond Elec-
tric company. 360 meters.

KQV—Pittsburg, Pa., Doubleday-Hill Electric
company, 360 meters.

Charles D. Herrold,

RQW-—San Jose, Cal.,
345-360 meters, i

KRE—Berkeley, Cal., Maxwell Electric com-

pany, 360 meters,

KSP—St. Louis. Mo., Poat-Dispatch, 546
meters. Day schedule—Children’s program
Saturday, 3 p. m. Evening schedule—S8

p. M. concert program. .
KSS—Long Beach, Cal., Pres & Dean Radio
Research laboratory, 360 meters.

KTW-—-Seattle. Wash., First Presbyterian
church, 360 meters. -
KUO0O—San Francisco, Cal., Examiner, 485-

525 meters.
KUS—Los Angeles, Cal., City Dye Works
and Laundry company, 360 meters.
KUY~—E] Monte, Cal.. Coast Radio.company,
360 meters.

KWG—Stockton, C€al., Portable Wireless
Telehone company, 360 meters.
KWH—Los Angeles, Cal. Examiner, 3060-|

485 meters. =

KXD—Modesta, Cal., Herald Publishing com-
pany, 360 meters. s

KYQ—Honolulu, Hawail, Electric shop, 360
meters,

KYF—S8an Diego. Cal., Thearle Music com-
pany. 360 meters. 1

KYW—Chicago, Ill., Westinghouse Electric
and Manufacturing company, 536 meters.
Daily except Sunday, 9:30 a. m.. financial,
market; 1Q a. m., market; 10:30 a. m..
news; 10:58 a. m., time signal: 11 a. m.
market; 11:05 a. m., weather: 11:30 a. m.,
news, market; 11:35 a. m., table talk; 12
m., market: 123:10 p. m. Saturday. final
market: 12:30 p. m.. news: 1 p. m., mar-
ket, except Wednesday, Saturday; 1:20
. m, closing quotations except Wednes-
g&y, Saturday: 2:15 p. m.. news: 2:30
p. m., closing quotations; 8 p. m.. news
and sport bulletin: 4 g m., news: 4:15
p. m., stock reports; 4:30 p. m., news and
gports: b p. m.. news: 6:30 p. m., financial
summary: 6:50 p. m. bedtime stories; 8
p. m.. musical program; 8:58 p. m., time
.aigmalt 9. p. m.. weather: 9:05 p. m., spe-
ctal services. Tuesday, Thursday, 9:35-3

company, 60 meters.
WBAF--Moorestown, N..J.,, Fred M. Middle-
ton, 360 meters.

WBAH—Minneapolis, Minn., Dayton vcom-
pany, 360 meters.
WBAN—Paterson, N. J. Wireless Phone

corporation, 360 meters.

WBAO—Decatur, I1l., James Millikin uni-
versity, 360 meters.

WBAP—Fort Worth, Texas, Star Telegram,
476 meters. Day schedule—10 a. m.-4
p. m.. markets and finance. Evening sched-
ule—7:30-8:30 p. m., and 9:30-10.45 p.
m.. musical programs.

WBAU—Hamilton, Ontario, Republican Pub-
lishing company, 360 meters.

WBAV—Columbus, Ohio, the Emor Hopkins
company, 360 meters.

WBAW-—Marietta, Ohio, Marietta college, 360
meters.

WBAX—Wilkes Barre. Pa., John H. Stienger
company, 360 meters.

WBAY—New York City, American Telegraph
aml Telephone company, 400 me&ex‘srfr R
WBL—Anthony, Kan., T. & H. Radio com-

pany, 360 meters.

WBS—Newark, N, J, D, W. May, 360 me-

ters.

WBT—Charlotte, N. C., Southern Radio cor-
noration, 360 meters,

WBU—Chicago, City of Chicago, 286 meters.

WBZ—Springfield, Mass.. Westinzhouse Elee
tric and Manufacturing company, 42% me-
ters. Day schedule—10:55 a. m. time
signals; weather:; markets. Evening sched-
ule—5 p. m., world market survey: 5:30
p. m. University Extension lecture; 6
D. m., concert; 6:30 p. m,, ‘bedtime story:
7 p. m., concert.

‘WCAC—Fort Smith, Ark. John Fink Jew-
elry company, 360 meters.

WCAD—Canton, N. Y.. St. Lawrence univer-

sity, 200-480 meters.

WCAE—Pittsburg, Pa.,
company, 360 meters. Day schedule—5:30
p. m., dinner concert. Evening schedule—
6:45 p. m.. bedtime story; 7:30 p. m., mu-
sical program.

WCAG-—~New Orleans, La., Clyde R. Randell,
360 meters. Day schedule—11:30 a. m.,
news, weather; 3:30 p. m.. stock market
reports: 6:30 p. m., dinner concert. Eve-
ning schedule—6:30 p. m., news; 6:45
p. m., bedtime story; 7:30 p. m. mausical
prograni.

WCAH—Columbus, Ohio., Entrekin Electric
company, 360 meters.
WCAJ—University Place, Neb., Nebraska
Weslyn university, 360-483 meters. )
WCAK—Houston, Texas, Alfred 'D. Daniel

Kaufman & Baer

WDAD—Lindsborgz, Kan., Central
Radio Supply, 360 meters.

WDAE—Tampa. Fla., Tampa Daily Times,
360-485 meters.

WDAF~—EKansas City. Mo. Kansas City Star,
411 meters. Day schedule—3:30-4:30
p. m.. musical matinee. Evening schedule
—6-10 p. m., concert and varied program.

WDAG-—Amarillo,” Texas, J. Lawrence Mar-
tin, 360 meters.

WDAH—El Paso. Texas, St. Patrick's cathe-
dral, 360-185 meters.

WDAI—Syracuse, N. Y. Flughes Radio cor-
poration. 360-485 meters.

WDAK—Hartford, Conn.. Courant. 360
meters. ;

WDAL—Jacksonville, ¥Fla., Times-Union, 360
485 meters.

WDAO—Dallas, Texas,
company, 360 meters.

WDAP-—Chicago. Ill. Board of Trade, 360
meters.  9:35 a. m., 10:01 a. m. 10:31
a. m., 11:01 a m., 12:01 p. m. 12:31
p. m., 1:01 p. m, 1:25 p. m.. market re-
porly; 3:15 p. m., closing quotatlons: 8
p. m. market summary. Saturday. 12:056
p. m. closing quotations. Daily except
Sunday. 1:35 p. m. concert. Tuesday,
Thursday, Saturday, 10 p. m., concert,.
Sunday. :15 p. m. concert. Tuesday,
Thursday, 7-8 p. m. Wednesday, Friday,
Saturday, 7-8:30 p. m. Wednesday, Fri-
day, 10-12 p. m.. concerts.

WDAR—Philadelphia, Pa., Lit Brothers. 360

Kansas

Automotive Electric

meters.  Day schedule—3:30 p. m., varied
program.. Evening schedule—6:30 p. m..
concert.

WDAS—Worcester, Mass.,, Samuel A. Waite,
360 meters.

‘WDAU—New Bedford, Mass., A. H. Smith.
360 meters.

WDAX—Centreville, First _National
bank, 360 meters,

WDAY-—Fargo, N. D., Fargo Radio Service
company, 360 mcters.
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WDM-—Washington, D. €., Church of the
Covenant, 360 meters. .

WDT—Stapleton, N. Y., Shipowners' Radio
service, 360 meters.

WDZ—Tuscola, Ill., James L. Bush, 360 me-

ters.
WEAA—flint, Mich.. Fallain & Lathrop,
360 meters. ,
WEAB—Fort Dodge, Iowa, Standard Radio
Equipment compary, 360-185 meters.
 WEAD—Atwood, Kan. Northwestern Kan-
sas Radio Supply company, 360-485 me-

ers. .
WEAE—Blacksburg, Va., Polytechnic insti-
tute, 360 meters. 14
WEALF—New York city, Americdn Tele-
phone and Telegraph company, 492 meters.
Evening schedule—6:30-11 p. m., concert,
WEAG—Edgewood, R, I, Nichols-Hineline-
Bassett laboratory. 3€0 meters.
WEAI-Ithaca. N. Y. Cornell university, 360

meters. i |
WEAJ—Vermillion, $ D., University of South
Dakota, 360 meters.
WEAK—St. Joseph. Mo.
360 meters.
WFEAL—North Plainiield. N. J.. borough of
Northh Plainfield, 360 meters.
WEAN—Providence, R. .., Shepard company
360 meters. Evening schedule—9-11
p. m.. musical program. .
WEAO—Columbus. Chio. Ohio State univer-
sity. 360 meters. 1 .
WEAP—Mobile, Ala.. Mcbile Radio company,
360-485 meters.
WEAR—Baltimore, Md. News and Amer-
ican Publishing cumpzny, 1360-485 meters.
WEAS—Waghington, D. C., the Hecht com-
pany, 360 meters.
WEAU—Sioux_City, Iowa,
company. 360 meiers.
Iris theater, 360

WEAY-—Houston, Texas,
meters.
WERB—St. Louis, Mo.. Benwood Company,
Inc., 360 meters. 1
WEV—Houston, Texas, Hurlbutt-Still Elec-
tric company, 360-483 meters. . .
WEW-—S3t. Louis. Mo., 3t. Louis university,
360-485 meters. Day schedule—8 a. m.
and 9 a. m. quatations and live stock
reports: 10 a. m.. weather and markets:
11.21:30 a: m. and 1 p. m., marketgrams.
WEFAA—Dallas, Texas, Dallas News and
Dallag Journal. 476 meters, Silent
Wednesdays. Day schedule—12:30-1 p. m.,
features and talke. Evening achedule—
8:30-9:30 p. m. and 11 p. m., to mid-
night, musical programns.
WFAB—Syrcause. N. Y., C. F. Woese, 360
meters.
WFAF—Poughkeepsie, ¥. Y.. f. C. Sprat-
tley Radio company, 360 meters.
WF¥AH-—Port Arthur, ‘Texas, Electric Sup-
ply company, 360 meters.
WFAJ—Asheville, N. C., Hi-Grade  Wireless
Instrument company, 380 meters.
WFAM—St. Cloud. #inn., Granite City Elec-
tric company, 360-485 meters,  °
WFAN—Hutchinson, Miin., Hutehinson Elec-
tric Service company, 360-485 meters.
WFAQ—Cameron, Mo., Cameron Radio com-
pany (MigsouriWesluyan college), 360
meters.,
WFAT—Sioux Falls, §. D,
360-485 meters, 1
WFAV—Lincoln, Neb. University of Ne-
braska, 360-485 meters.
WFI—Philadelphia, Pa., Strawbridge &
Clothier, 360 meters. Day scheduie—9:15
a. m., produce and live stock markets.
Evening schedule—8 n. n1., concert.
WGAL—Lancaster, Pa., Laucaster Electric
Supply and Construction company, 360
meters.
WGAN—Pensacola, Fa.. Cecil E. Lloyd. 360

meters,

WGAQ—Shreveport. Lz, W. G. Patterson,
360 meters.

WGAR~Fort Smith. Ark., South West Amer-
ican, 360 meters,

WGAU—Wooster, Ohio, Marcus G. Limb, 360
meters.

Ernest C. Albright,

WGAW—Altoona, Pa.,
WGAY—Madison, Wis.. North Western Ra-

J. B. Abercrombie,

Davidson Bros.

Argus-Leader,

360 meters,

dio Company, Inc.. 360 meters.
WGAZ—South Bend, Ind., South Bend
Tribune. 360 meters.

WGI—Medford Hillside, Mass., Ameriean

Radio and Research corporation, 360 me-
ters. Day schedule—ll1 a. m.. mausic;
11:40 a. m., weather; 11:45 a. m., mar-
kets; 2 p. m., music; 5 p. m., news and
sports; 65:30 p, m.. Boston police newsa.
Evening schedule—7 p. m.. concert,
WGL—Philadelphia. ¥Fa., Thomas F. G.

Howlett. 360 meters.

WGM-—Atlanta, Ga., Atlanta Constitution:
400 meters. Evening—6-7 p. m. and 9:30-
10:30 p. m, musical programse.

WGR—Buffalo, N. Y., Federal Telephon_a
Continued ¢n page 15.
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Continued from page 14.

and Telegraph ‘company, 360 meters. Day
schedule—9:45 a. m., weather; 2 m.,
agn'ograms; 5:30 p* m., tea-time music.
Evening schedule—6 p. m., news. Concerts
Monday, Wednesday and Friday.

WGV—New Orleans, La., Interstate Electric
company, 360 meters. Evening, 7-8 p. m.,
concert.

WGY-—Schenectady, N. Y., General Electric
company, 380 meters. Day schedule—
11:55 a. m., time signals; 12:30 p. m.,
stock market report; 1:2:40 p. m., produce

market report: 1 p. m music and reading.

Evening schedule—6:45 p. m., musical pro-

grani, vocal apd instrumental,

wHA-—Madison, Wis.,
consin, 360-485 meters.

WHAA—Iowa City. lowa.
versity of Iowa. 360 meters.

WHAB—~Galveston, Texas, Clark W. Thomps-
son, 300-360-485-600 metcrs.

“ AC—Waterloo, Iowa, Cole Bros. Electric

ompany, 360 meters.

\\H AD—Milwaukee, Wig., Marquette univer-
sity, 360-185 meters.

WHAG—Cincinnati, Ohio, University of Cin-
cinnati, 360 meters,

How to Adapt the
Circuit

fowa State Uni-

Continued from Page 13.

have planned a receiver I call your
attention to the panel used -in the
army portable set. Here are the points
of this {nstrument:

1 Vacuum tube detector,

. Crystal detector standby.

. Buzzer to test the crystal.
Wave lengths from 250 to 3600.
Regenerative control,
. Rheostat control.

. Ground gap.

. Coupling.

Oscillation tester.

10. Vernier tuning dials.

11. Loading coil posts for long wave
lengths, etc.

This set was built for severe use,
and its ruggedness cannot be appre-
ciated without actual inspection. As
these instruments cost about $150
each, it shows how much importance
can be placed on a one-tube receiver.
Hence, do not. feel that you have too
easy a job if you only use one tube—
as in writing it is often harder to ex-
press a thought in a few words than
in many, so in radio if is sometimes
harder to construct a small recelver
than a large one. .

(Mr. Cardwell’'s third article on
“Every-day Radio Engineering” will
take up ‘The Importance of Sharp
Tuning.” It appears next week in
this ‘magazine section of The .Chicago
Evening Post.—The Editor.)

Questions and
Answers

:oooq'apv:uu't

Continued from Page 12

24 double cotton covered wire. These
turns can be spaced from each other
by using string of about the same
thickness as the wire. In this way
you can get a very neat wiring job
with even spacing of wire. The re-
sults to be obtained from this with
UV-199 tubes will be perfectly satis-
factory.

A single 001 fixed condenser across
the telephones of the primary of the
first audio-frequency transformer ls
all that is necessary in the way of
fixed condensers.

In order to assist in neutralizing
the feed-back fifteen turns on the pri-
mary should be on the same end of
the tube as the fifteen turns that are
tapped off the secondary.

This system permits the use of a
larger neutralizing, condenser than
would be possible if the whole second.
ary coil were used. You need have no
hesitation In making this change, as
tests I have made show that this is
‘the correct wiring data for the UV-
199 tube.

Location Makes Difference.

25. ENGLEWOOD Recently » friend leav-
ing the city sold me his receiver—a three-
circuit standard regenerative set with two
stages of audio. I have heard concerts on
the set in his home on several occasions
and the results were the best I have ever
heard. However, when I sct up this set in
my home, using the same aerial. batteries,
ete.. I pmve had very dieappointing resulta.
Why is it?

-There might be several contributing
causes. - Two of the most likely are
location and tuning. The next most
probable cause i{s the directional fea-
ture of the aerial wire. As to the
location: There may be nearby inter-
ference such as masses of steel struc-
tures which absorb the energy which
should go on your aerial. You may
be situated in a "dead pocket,”’ there
being a number of such. in Chicago,

scording to reports and tests. Your
aerial miay be too close to the roof,
which acts as.a ground. Ideal aerials
are at best thirty feet above roofs
or the earth. Some operators pass
over station signals by too mpid tun-
ing. Others, thru inexperience, are
unable to tune in a signal when it is
found in the receiver. Aerials show
pronounced directional effects. A wire
pointing east and west will bring in
stations from those directions much
stronger. One pointing north and
south will bring better signals from
those points of the compass. The
end of the aerial from' which the
leadin goes to the receiver gives bet-
ter reception from stations toward
which it points than the open or other
end does from its direction. It may
be, too, that your ““B" batteries are
weak. It may be they have been
discharged thru an accidental “‘short.”
This can and does happen to new bat-
teries. Test your batterfes. It can
be seen there are many possible con-
tributing causes to poor reception in
,your, case. It is. juet a. px‘oblem of ex-

erunentn untj, “you, dxscp g; the §
RS, e

University of Wis- |

! WLAL—Tulsa, Okla.,

- WILAY-—Pensacola, Fla.,

52

WHAH-—Joplin, Mo., Hafer Supply company,
360 meters, §

WHAK—Clarksburg, W, Va,, Roberts Hard-
warc company

WHAIL-—Lansing, Mich., Capitol News, 360
meters.

WHAM—Rochester, N. Y., University of
Rochester, 360 meters.

WHAO—Savannah, Ga., F. A, Hill, 360
meters. )

“H\;—Decatur nl., Dewey L. Otta, 360
WHAQ—Washington, D. C., Seems Motor

company, 360 meters.

WHAR—Atlantic City, N. J.. Paramount
Radio and Electric company, 360 meters.

WHAS—Louisville, Ky Courier-Journal,
Louisville Times, 4()0 metera. Silent Mon-
days. Day schedule—¢ p. m.. concert:
4:55 p. m.. markets and sports. Evening
schedule—7:80-9 p. ov, concert and news
bulleting. Time announced at 9 p. m.

WHAV—Wilmington Del., Wllmmgton Elec-
trical Specialty company, 360 metera.

WHAY~—Huntington, Ind., Huntington Press,
360 meters.

WHAZ—Troy, N. Y., Rensselaer Polytech-
nic institute, 380 meters. Broadcasts only
on Monday evenings.

WHB—Kaneas City, Mo., Sweeney Auto and
Tractor school, 400-485 meters. Broad-
casts Tuesdays and Thursdays only. Con-
certs at 12:40 p. m_, 2 p. m. and 7 p. m.

WHD—Morgantown, .. West YVirginia
university, 360 meters.

WHEK—Cleveland, Obhio, R. Cox,
360 meters.

WHN—Ridgewood, N. Y., Ridgewood Times,
360 meters.

WHX—Des Moines, Iowa. Register-Tribune.
400 meters. }

Warren

WIAB—Rockford, IN., Joslyn  Automobile
company, 360 meters. Evening schedule—-
8- p. m.. concert.

“lA(;—-Gaheston Texas, Galveston Tribune,
360 meters.

WIAD—Ocean City, N. J., Ocean City Yacht
club. 360 meters.

WIAF—New Orleans, La., Nola Radio com-
pany, 360 meters.

WIAH--Newton, Jowa, Continental Radio
Manufacturing company, 360 meters.

Pittsburg ILeader and

WIAIl—Springficld, Mo., Herr Stores com-
Supply company, 360 meters,
WIAO—Milwaukee, Wis., School of Engineer-
company, 360 moLe TH.
J. A. Ruddy & Sons,
WIAS—Burlington,
Wt-\T—Tarklo. Mo., Leon T. Noel, 360 me-
WIAY—Washington, D. C.,
K. & L. Electric
company, 360 mete r8,
WIP—Philadelphia. Pa., Gimbel Bros.,
p. m., vaned progrsm lectures and mausic.
WJAJ—Nortolk, Neb., Huse Publishing com-
3680 mcters.
“JAP—-Duluth Minn,, Kelly Duluth com-
360 meters,
musical program.
360
meters
WJIAX—Cleveland. Ohijo. Union Trust com-

pany, 360 meters.
WIAK-—Omaha, Neb., Journal Stockman, 278
ing of Milwaukee, 360 meters.
Publishing
WIAR—-Paducah, Ky.,
Jowa, MHawkeye Home
9.
WIAU—LceMars, Iowa, American Trust and
Lothrop, 360 metera.
WIL—Washington, D. C., Continental Elec-
meters. Evening scheduie—5 p. m., weath-
WJIAD—Waco, Texas. Jackson's Radio Engi-
pany. 360-485 meters,
WA M—Ced
“JA\—-Pcuna Iil.. Pcoria Radio
pany, 360 meters,
WJAR—Providence, R. I.,, Outlet company,
WJIAS—Pittsburg., Pa.,
WIAT-—Marshall, Mo.. Kelly Vawter Jewclry
pany. 390 meters. Broadcasts Tuesday

“lAJ-——Ncenah Wis., Tox River Valley Radio
meters.
WIAQ—Marion, Ind., Chronicle
360 meters.
Electric company, 360 meters.
Savings bank, 360 meters.
Woodward &
WIK—McKeesport, Pa.,
tric Supply company. 350 meters.
395
er forecast: 6 p. m., bedtime storfes; 7411
neering laboratory, 360-485 meters.
ar Rapids, Iowa, D. M. Perham,
Sales |
any. Peoria Star, 360 meters,
WJAQTopeka, Kan., Capper Publications,
360 meters. Evening schedule—7 p. m.,
Pitteburg Radio .Supply company,
company, 360 meters.
and Thursday nights. Tuesday, 7:30-9:30"

p. m. concert. Thursday, 8-10:30 p. m_,
concert,

WJIAZ—Zenith Edgewater Beach hotel, 448
meters. Daily execept Sunday. Monday,
10 4. m.-2 a. m. Wedneeday, 12 m,, news
of McMillan expedition. Sunday, 6-9
D. m,

WJD—Granville, Qhio. Dennigson university,
360 meters.

WIX—New York, N. Y. De Forest Radio
Telephone and Telegraph company, 360
meters.

WIY—New York, N. Y. Radio Corporation
of America, 405 meters. Broadcasts on
Sundays only from 2:30 to 6 p. m,

WKAA—Ccdar Rapids, JIowa, H. F. Parr and
Republican Times, 360 meters.

WEXAD—East Providence, R. 1., Charles Loof,
360 meters,

WEKAF~-—Wichita Falls,
Supply company., 360 meters.

WRAN—Montgomery, Ala.,
Manufacturing company. 360 meters.

WKAM—Granston, R. I., Wilcox Flint, 360
meters.

WKAQ—-San Juan, Porto Rico, Radio Cor:
_poration of Porto Rico, 360 mctlere.

WKAK—East Lansing, Mich., Michigan Agri-
cultral college, 360 meters.

WKAS—Springtield, Mo., L. E. Lines Music

compairy, 300 metera.
WKAV—Laconia, N. H., Laconia Radio com-
360

pany, 360 meters.

WEKAW—Beloit, Wis.,, L. M. Turner.
meters,

WHRAX~Bridgeport, Conn., William A, Mac-
Farlane, 360 meters.

WEKAY—Cainesville, Ga.,
360 meters.

WEKC—Baltimore, Md.,, Joseph M. Zeniski
company, 360 meters.

WEKY-—Ouklashoma City, Ok,
Badio shop, ‘Dally Oklahomian. 360-385

WLA( Raleigh N. C., North Carolina State
college, 360 meters.

WLAG—Minneapolis, Minn., Cutting & Wash-
ington Radio corporation, 4(0-485 metcrs.
No silent nights. Day schedule—9:30-10:30
a. m. ncws and markets; 10:45 a. m.,
houschold hintsa: 11:30° a. m., markets:
12 m. lecture: 4 p. m. lecture; 5:30-8
p. m., children’s program. Evrmng-—b'] :30

Oklahoma

p. m., lectures: 8:30 p. m. concert
WLAH-Syracuse, N. Samuel quworth
360 metcra.

WLAJ—Waco, Texas, Waco Electrie Supply
company, 360-485 meters.

WLAK—Bellows Falls, Vt., Vermont Farm
Machine company, 360 meters.

Tulsa Ragio company .,

360 meters.

WLAN—Houlton, Maine, Putnam Hardware
company, 360 meters.

WLAP—Louisville, Ky., W. V. Jordan_ 360
meters.

WLAQ—Kalamazoo. Mich., A‘. E. Schilling,
360 meters,

WLA'T—Burlington. Iowa, Radio and- Spe-
cialty company. 360 meters.

Electric Shop, Inc.
360 meters.

WLAX~—Greencastle, Ind., Greencastle Com-
munity Broadcasting statlon 360 metera,
WILB—Minneapolisa, Minn., Unlversity of Min-

nexota, 360 meters.

WLW—Cincinnati, Ohio. Crosley Manufaetur-
ing company. 309 meters. Silent Friday,
Saturday and Sunday. Day schedule—10:30
a. m., markets; 1:30 p. m. business re-
ports: 3 p. m., grain and sto:.k quotations;
4 p. m. women's program. Evemng—lo
p. m., concert.

ww AB—Oklahoma City, Okla., Radio Supply
company, 360 meters.

W.\l;\(‘-—Cazenovxa. N. Y., C. B. Meredith,
360 meters.

WMAF—Dartmouth, Mass., Round Hills
Radio corporation; 360 meters.
‘WMAH—Lincoln, Neb., the General Supply
company, 360 meters.

WMAK—Lockport, N. Y., Norton laYoratories,,

360 meters.
WMAL—Trenton, N. J., Trenton Hardware
eompany, 362 meters.

WMAM~—Beaumont, Texas, Beaumont Radio
Euuipment company, 360 meters. .
WMA\—Cqumbus Ohio, = First 'Baptist

church, 360 m
:}%P—u—l‘ia&wﬂ. P.a- prility” Battery. seswice,
meter:
WMAQ—Chichgo, 1l- Chicaga Bafly News,
%

Texas, W. S. Radio |
Alabams Radio |

Brennan college,’

448 meters. Daily except Saturday.
day, 4:30-5 p. m ;
Thursday, Friday,
Saturday, 8-10 p.

WMAV—Auburn, AIa. Alabama Polytech-
nic institute, 360 meters.

WMAY—St. Louis. Mo., Kingshighway Pres-
byterian church, 360 meters.

“. \Z—Macon Ga.,

Sun-
Tuesday, Wndncsday
-8 p. m.,, 9-10 p. m.

W M(‘—Memphxs Tenn., Commercial Appeal,
500 meters. Silent Wednesdays Market,
and finanecial reports and news, 9 a. m.-4

.. m. Evening—8:30-9:30 p. m., concert.

“‘\H{—Cmcumau Ohio, Precision Eauipment
company {(also 8 XB)., 360 meters.

WMV—Waghington, D. C., Doubleday Hill
Electric company, 360 meters,

WNAB—Bowling Green, Ky., Park City Daily
News. 360 meters.

WNAD—Norman, Okla., Oklahoma
Engineering company. 360 meters,

WNAP—Springticld, Ohio. Wittenberg
lege. 360 meters.

WNAQ—Charleston, S. C., Charleston Radio
Electric company. 360 meters.

WNAR—Butler, Mo.. C. €. Rhodes, &60
meters.

WNAS—Austin, Texas, Texas Radio .corpara-
tion, 360 meters.

\VN\T—Plnladelnlﬂn Pa..
company, 360 meters.

WNAV—Knoxville, Tenn., Peoples Telephone

- and Telegraph (‘ompnny 360 meters. Eve-
ning—7:30 p. m.. musical program.

WNAX—Yankton, 8. D.. Dakota Radio Ap-
paratus company. 300 meters.

WNJ—albany, N. Y.. Shotton Radio Manu-
Iamunng company, 360 meters.

WNO-—Jersey City. N. J.. Wireless Telephone
Company of Hudson Cmmt) 360 meters.

WOAA—Ardmore, Okla., Dr. Walter Hardy,
360 meters.

WOAB—Grand Forks, N. D, Valley Radio
company, 360 meters.

WOAC—Lima, Ohis., Mans Radio company,
360 meters.
WOAD—Sigourney, Iowa, , Friday Battery
and Eleetric company, 366 metera,

WOAF—Tyler, Texas, Tyler Commercial col-
lege, 360 meters.

WOAG—Bclvidere, Til.,

meters.

WOAH—~Charlestor, S. C.. Palmetto Radio
corporation. 360 meters.

WOAI--San Antonio, Texas, Southern Equip-
ment company, 360 meters. Silent Mon-
days, Wednesday and Thursdays. Eve-
ning rchedule—9:30-10:30 p. m.. concert.

WOAJ—Parsons, Kan., Ervins Electric com-
pany, 360 meters.

Radio

col-

Lenning Brothers

Apollo theater, 360

WOAK~—Frankfort, Ky.. Colline HBardware
company, 3680 meters.

WOAL—~Webster Grove, Mo., William E.
Waod, 360 meters.

WOAN—Lawrenceburg, Tenn., James * D.

Vaughan, 360 meters.
WOAP—Kalamazoo, Mich.,

lege. 360 metere.
WOAQ—Portsmouth, Va.,

association, 360 meters.

Kalamazoo col-

Portsmouth Radio

WOAR—Kenosha, Wis.. H, P. Lundstrom,
360 metersa.

WOAV—Erie, Psa.. Pennsylvania national
guard. 380 meters.

WOAW~—Omaha, - Neb.. Woodmen of the
World, 360 meters. Evening—9-11 p. m.,

musical programs.
WOAZ—Stanford, Texas,
company, 360 meters.
WO0I—Ames, JIowa, Jowa State college. 360

Penick Hughes

meters.
WOK—Pine Bluff, Ark., Arkansas Light and_
Power company, 360 meters.
WOO0—Philadelphia, Pa., John Wanamalker,
400 meters. Broadcasts Mondays and
Wednesdays, Evening—6:30-9 P. m..
music. )
WOQ--Kansas City, Mo.. Western Radio
compuny (also operate 9XAB), 360 meters.
Weather, markets and time daily at 9:45,
10:55, 11:30 8. m. 12:30, and 7:30

p. m.
WOR—Newark, N, J. L. Bamberger & Co..
4056 meters. .‘venlnc'—-—s 10 p. m. con-

cert.
WOS—Jefferson Mo:, State

o
2

“City, Migsouri

Mercer university, 360 {

Marketing bureau, 441 meters. Silent
Tuesdays, Thursdays and Saturdays. Day
schedule—8 a. m.-noon, live stock and
grain -market reports 10 a. m., weather.
Evening—8 p. ou, concert.
WPAB--State collz‘ge Pennsylvania State
college, 360 meters.
WP AC—Okmulgee, Okla.. Donaldson Radio
company, 360 meters. Evening schedule—
10 p m., musical and educational pro-

gral
WP \l)—-Cthﬂgo
Co., 360 meters.

Inl., W. A. Weiboldt &

This station closed last

Sunday. It will be operated hy Armour
institute when remwoval has been com-
pleted:

WPAH—Waupaca. Wis., Wisconsin depart-
ment of markets, 360 meters.
WPAJ—New Haven, Conn.. Doolittle Radio
.company, 360 meters. X
WPAK—Fargo, N. D., North Dakota Agri-
cultural college, 360 meters.
“l'Alr—Columhus Ohio. Superior Radio and
Telephone  Eqaipment company. 360
meters,
WpPAM—Topeka. Auerbach & Guel-
tel, 360 meters.
WPAQ—Frostburg, Md..
Eneinecering company,

Kan.,

General Sales and
360 meters,

WPAP—Winchester, Ky., Theodorec D. Phil-
lips, 360 meters.
WP AR—Beloit, Kan., R. A. Ward, 360

meters
WPAS—Amsterdam, N. Y.. J. & M. Elee-
tric company. 360 meters.
WPAT—E! Paso, Texas, St. Patrick's cathe-
dral. 360 meters.
WPAU—Moorhead, Minn.,
360 meters.

Concordia college,

Koch. 360 mggers
WPI—Clearfield, Pa..
pany, 360 meters.
WQAA—Parkeraburg, Pa.,

Electric Supply com-
Horace ‘A. Beal
360 meters.

Jr.,

“Q:\B—-Sprmgﬁrld Mo., Southwest Mis-
souri State Teachers' college, 360 meters.
WQAC—Amarillo. Texas, E. B. Gish, 360

meters.

WQAD—Waterbury, Conn., Whitall Electric
company, 360 meters.

WQAK—Sandusky, Ohio, Sandusky Register:
360 meters.

WQAH—Lexington, Ky., Brock-Anerson Elec-
trical Engineering company, 360 meters.

WQAY~—~Mattoon. Ill., Cole County Tele-
phone and Telr"rnuh company, 360 metere.

WQAM-—Miami. Fla., Eleetrical Equipment
company, 360 me!.ers

WQAN—Scranton, Pa., Scranton Times, 360
meters.

WQAO—New York, N. Y., Calvary Baptist
church, 360 meters.

WQAQ—Abilene, Texaa, West Texas Radio

company, 360 meters.

WQAS—Lowell, Mass., Prince Walter com-
pany, 360 meters. .

WQAV—Greenville, S. C., Huntington &
Guerry, Inc., 360 meters.

WQAW—Washirgton, D. C.. Catholic uni-
veraity, 360 meters.

WHRAA—Houston, Texas, Rice institute, 360
meters.

WRAB—Savannah, Ga., board of public edu-
cation, 360 meters.

WRAD—Marton, Kan. Taylor Radio shop,
360 meters.
WRAO-—St. Louia, Ma.. Radio Service com-

pany, 360 melers. Day schedule—4:30-5:30
p. m., musical program.
WRAR--David City. Neb., Jscob Carl
Thomas. 360 meters. -
WRAQ—Amarillo Texas. Amarillo Daily
News, 360 mectlers.
WRAV—Yellow Springe,-Ohlo, Antioch col-
lege, 360 meters.

WRAY-—Secranton, Pa.. Radio Sales corpora-
tion, 200-1000 meters.

WRK—H:@ilton, Ohio. Doron Brothers Elec-
trical company, 358 meters. )
WRM~—Urbana, Ill, University of Illinois,
.u,o meters. Evening schedule—8:650-9:30

m., news and lectures.
WRI' —Camden, N. J., Federal Inetitute of
Radio Telegraphy, 3060 meters.

WPAW-—Wilmington. Del., Radio Installa-’
tion company, 360 meters.
WPAZ—Charleston, W. Va., Dr. John R.

WRR—Dallas, Texas, City of Dallas, 360
meters.

WRW-—Tarrytown, N. Y. Tarrytown Radio
and Research corporation, 360 meters.

WSAA-—Marietta, Ohio, B. S. Sprague Elecs
trical company. 360 meters.

WSAB—Camp Girardeau. Mo., S. B. Missour{
Teachers' college. 360 meters. Day sched-
ule—3 15 p. m., lecture. Evening schedule

—9 m.. concert.

“\\(—-—Clems(m College. S. C., Clemson Age
ricultural college, 360 meters.

WSAH—Chicago, I1l.. A. J. Leonard Jr., 350
meters.

WFAI—Cincinnati, Ohio, U. S. Playing Cards
company. 400 meters.

WsAJ—Grove City, Pa., Grove City college,
360 meters,
WSAL—Brookville, Ind., Franklin Electri¢

company. 360 meters.
WMAF—Dartmouth, Masse.. Round
Radio corporation, 360 meters.
WsB—Atlanta, Ga., Atlanta Journal
pany, 429 meters. No silent night.
schedule—12-1 p. m., mausical programs?
2:30 p. m., weather: 5:5:30 p. m.. bede
time story. Evening—8-9 p. m. populap
concert,
WSL~Utica, N. Y., J. & M. Electric come
pany, 360 meters.
WSY—Birmingham, Ala.,
company, 360 metere.
WTAC—Jonstown, Pa.,
company, 360 meters.
WTAS—Elgin, Ill., Charles E. Erbstein.
meters. Evening schcdule—7:30 p.
musical program.
WTAU-—Tecumeeh, Neb., Ruegy Battery
Electric company, 360 meters,
WTAW—College Station, Texas, Agricultural
and Mechanical college, 360 meters.
WTG-—Manhattan, -Kan., Kansas Statc Agrie
cultural college, 485 meters.
W W.»\D-—-Plulade]phm. Pa., Wright & Wright,

360 meters
Ww -\‘—Larodo Texas,
360 meters.
WWB-—~Canton, Ohio, Daily News Printing
eompany, 360 meters.
WWI—Dcarborn, Mich.,
pany, 360 meters.

Hillg

coms
Day

Alabama Powep
Pennsgylvania Traffie
278

m.,

and

Wormser Brothers,

Ford. Motor come

WWJ—Detroit. Mich., Detroit News, 5849
meters. Si'ent Saturday. Day schedule—
B:30 a. m. household hints and talks fop
women: 9:25 a. m.. weather; 10:55 a. mg
time signala; © p. m.. condert. Evening
schedule—8:30 p, m.. concert.

WWIL—New Orleans. La., Loyalo university,
360 meters. .

WWT—Buiffalo, N. Y.. McCarthy Brothers
& Ford. 360 meters.

WWZ—New York ecity, Wannamaker's dee
partment store. 360 meters.

—
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UNIVERNIE

DOES AWAY with VERNIER CONDENSERS

O8RBR IT
To obtsln and maintaln
securats adjustments.

. To meke yeur set 100%
more seloctive.
. Te tring t»
Pations,

Te climinate ment bedy
€ Ry,

To kmpreve the appesrance
of your oot

. Te oMain CONTINUOUBR
vernler adjustanest through-
oot --un range of yoxt sed.
Teo make plain tendendere
and”sther srming uprare
tee mere efSciont than the
so-colled vesnles trpes.

mare DI

$1.25
DEALERS: J'endﬁr‘
Our New Catslogfue

HUDSON'-ROSS

123 W.Madiron $t.Chicago |

Keep it intact. You will

complete and accurate.

most entertainment and
tion out of radio.
at all times.
advertisements. Make a
Save your magazine.

It is made- strong,
week you canbind your copy of the magazine and eventually you
will have as valuable a book of information on radio as you could

buy at any price.
ready for delivery

refer to it again and again every evening of
the week for information on programs and
broadcasting stations which you will find
here given in comprehensive manner,

This magazine is intended to be a
reference book for the radio fan, a
guide that will enable you to get the

Keep it handy /
Do not cut the /

have occasion to

satisfac-

list.

substantial, but neat.

In a few seconds each

The. first thousand of these binders will be

in a few days.

AT THE OFFICE OF

Made individually they would
probably come to $1.50 to $2.00 each—and would be well worth it
for the convenience they will be—but we have had them made in
quantity and will give our readers the advantage of quantity
production—we will sell them for 50c each.

Ready for Delivery Monday, November 26
The Chicago Evening Post, 12 S, Market S¢.
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Our Guarantee 509

Nothing but brand new radio parts—test- South
ed and approved by our qualified radio
experts—guaranteed to give complete sat- State
isfaction in service—guaranteed to be the

greatest value in merchandise that you S

can get for your money—that's what treet
& i\l

Salvage” really means. Phone:

MAIL ORDERS SHIPPED TO YOU Wabash 4183
FROMPTLY — ADDRESS DEPT. P-6.
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509 QOur Guarantee

South Nothing but brand new radio parts—test-

ed and approved by our qualified radia

State experts—guaranteed to give complete sat-
isfaction in service—guaranteed to be the

St t greatest value in merchandise that you
ree can get for your money—that's what
«“ "
Phone: Salvage” really means.

bash 4183 MAIL ORDERS SHIPPED TO YOU
Welbae PROMPTLY — ADDRESS DEPT. P-6.

What shall I give him for Xmas?

Why not a gift that all can enjoy?

If he likes to meke things, give him one of our Radio Outfits (packed
in a special gift box) for Christmas. Give him the pleasure of build-
ing somethmg that you will all enjoy—a radio set that will bring the
opera, music, orchestras, jazz, speeches, from all over the country to
your home every night. No special knowledge or expert ability is
W tern required to build any one of these sets—the instructions are simple i
esie and clear. We have a dozen or more outfits for you to choose from Automahc
EleC%riC at prices for every pocket-book. Five of them are listed below; see the | '

others at our store. . i )
5 Watt “E” Tubes A beautiful Christmas Gift FREE Elei’tr C
Type CW-931 Box with every outfit_ ____ LONG RANGE
One of the hiz features of these brand S - = e el i S EASY

new  gennine Western Electric V-2 PANELS | H A Z E L T } N E To HEAE'SETS

Tubes that we bonght from the U. 8. BUILD

Signal Corps is that tliey have a higher DRILLED Y . i o Eormerly sold Ly the Automatic Elec-
amplification factor than any other 5- ; 3 C.ompletelnstruc- tric Co.. makers of telephone exehanges.
watt tube made! And almost half of F%EE - tions for assem- at L0 each, We bought their entire

.

IR

igti g i— vhomes—paid it eash
our purchase consisting of 10.000 tubes _bling and blue- :’tl(:iolhe(‘ll:)‘;(;gﬂufnl':;:in; §unl:-(||ll(ml:(ll“ Imyilng
have bheen sold. Radie men know that

prints for wiring powgs. we are able to offer you n $10

a genuive VT-2 Tube for $7.45 is an Specia“y drilled are included with headset for $3.G5.
unusual opportunity—a real  “find™! panels are each outfit. In- 30 vears of experience have produced
These tubes may be used for hoth R¥ included with structions written the Automatic headset.  Coil is \\uum}
o ificati W 1 N )
and AF Ampl.!h.(.utmu and for CW 'nnd ek of the so everyone can :‘\‘::l&‘:} :1:)1[1)1])(1::3(:(éum;)i)ll‘S:Ltilg:eni\&’t;)
l;llroﬂe transmitting. These ﬂl"'? ""ll Navy sets illustr\ated understand them. ohms. Impedance, at -.n'c-,nu;lc- )muslif-.
defects: they have been sold only as a g g and voice frequency (800 eyeles) t.-
surplus. and descnlfed Nohsp.eCIal skillor 000 ohms. (Effective impedance mth?r k
below. We give technical knowl- than DC vesistates-is the big factor in

this free serv-

$12.00 $ .45 ice o n.ly on

panels included
Value

with complete
sefs.

edge required—a a good healdset.)
few hours and

Jowre ready o £10.00  $ 3
York, Los Ange- VALUE

les—any of ’em!

S R s = " ] UNIQUE method of tuning

radio frequency amplification

KNOC KED DO WN is employed in the Hazeltine Meu- ; L4

trodyne Receiver. This not only R E g N & p . % Fg

g’t‘ 7 @% T %FJ 7 VE;‘ prevents tubes from oscillating, b A £ i R A
%5 A

whistling and howling, but thg |
tuning gbecomes so sharp that ‘ DFTECTOR AND 2-STEP
when once a station has heen p o {de

tuned-in, and the position of the
numbers on the dial recorded, this
identical position will again tune-
in that particular station.

All Parts Licensed Under

Hazeltine Patents

1 Tx2ix3-16 drilled Formica panel.
1 H()\\nl(rd}lheoxt'\( - . 7
3 t-inch Radian Dials, : 0 .
3 Jobn Ficth bakelite su(k( ts. Reg. Ir. Our Pr. Reg. Pr. Our L. i
8§ Binding posts. EACIE EACH EACH ) L-\( (]
3 23 plate variable condnwelq $6.00 1 l)nﬂcd WPanel, .t‘:Sx $4.75 2 Transformers A 1
1 Wauve . control neutroformer. - 3-16 inehes .. - $3.92 American  10-1 ‘""'
2 Radio frequency amplifying nea- ; 2.50 1 Spider_Web Coil.. .. L.Y5 31 or new type high
troformers. 6.00 & 23 . Yer. Condenser. 3.15 and low ratio Jlu)g- - |
2 Grid neutralizing condensers. 5.00 1 11 l’ Ver. Condenser. 2.95 davsom) ... .$1.35
- 1 .000:25 micon grid condenser, 1.50 1 Howard Ver. Rheostat 1.35 10 7 Binding Pasts ... .ﬂ;)
Rez. Our 1L.60 ¥reshman Grid Leak L Marco variable grid leak. .30 2 Howard P, Rheostat. 1.00 A0 2 Dozen switeh mmls 20
Price Consisting of Price and Condenser Com- 1 Baseboard for wmounting. T5 3 Firth Sockets . ....... 45 02 6 Switeh stops ... ... 01
$10.00 2 Mabogany 7 R hined ... 65 25 feet tinned copper bus bar wire 2100 1 Variable Grid Leuk 50 3 Switch Levers ...... .85
ometers .. .. .§3.90 1.00  Complete Deawing and complete instructions for and  Condenser | (eur- 1.00 2 Baketite Dials ... ... 25
5.00 1 Mahogany Vi Io for  Assembly  and ussembling and wiring tridge type) ........ 140 L.00 2 Jacks, Double (nuut 50
i coupler .. . Mi=m Wiring ~ Soe ..., 5 133 1 l’t“kl hlnl,la Cireuit. 35
3.00 3 Bakelite l)nls ...... S5 b s naGhoald . o8 o' 50
208 7 Jabn i s 47 92585 Value 4 5 3 Tube Detector §4 4 .45 3o Ririinllr iy g0
1.10 llm\':u'(l Rheostat. .. 1.60 O - ~ . - wice.. ... 26
4.50 ?luho;:nn.v Cabinet.. 2.95 ur OLII’ :bO Alone e o] Reg. Prxce ‘
22 1 ienuine Formica o ’ 6.
) AT BT TRt e 135 Prlce Price = %‘U?{ é 95
.80 8 Binding Posts ...... 40 ] . W
50 Switelt Lever ..... 5 —_——— — y SPECIAL
40 12 Switeh Points ..., . =20 |
b ! Y . Complete Parts for I g ¥“2e —————— $44.65 . Complete Parts for l PRICE
- ]
e ube ______$46.25 ' g
1 Z-Stage Ampl]fler | $ I Herald Examlner l 1
d To amplify Ultra-Andion, Reinartz, | “'”\'}l Iﬁ"’:]'"'" or Fuda { Slngle Tube HOOk-UP ! Brad]eygtat oY
Ou e Flewelling,  Knocked-Down  Short- | ormers) |
\ Wave Receiver, Crystal or any re- . _ - \ . ?ur |
. r ceiving set so that loud spei teer or I — Consisting of Biticer H"a e ea
arlome%ers phonogruph can be used in plaee of 6x10% Drilled Paneli.........§ 95 |
P I':(‘:g"‘“ our 23-Plate Condenser | Lqr e L | UNIVERSAL
V H E.-lw__ ‘)(‘(msist:lug of  Price. Complete parts. for | Variocoupler ................... 93 | New
ariOCOUpEeTS S$1,05 XS Forn)l_ou Panel ~ q Rhgostt ... 408 .. Rl 85
(other suitable size)$ .95 e e S
135 High Ratio ALl Ater- »» AVE TRAP J.ohn Firth S‘o(.l\'L ......... K- : - ea.
Very ican or Fhordarson Freshman Grid Leak and Con-
6 Transformer. . ... .. 3.95 S s One QONBO BTk Py .. W LW 65 :
Specxal 4.50 Low-Ratio IAll-.—\mpr- Consistiug of Price. 2 Bakelite Dials....... .. ... ... 30 | kI
: -d: 03 S d? - " 1 q
220 2 Howard Kneostte. . 5,00 gy Dol Faisucd Ofic S ETAS £ ey ¥& ‘J arlable
2.00 2 Bukelite Sockets .. .90 Cabingl § =P T a0 e $ 05 8 Binding Posts................ 10 !
y 150 15 Biaak2 Foare, 21 120 =6 Sepfutinaingiisa | - mieiied S e touoe ok | Condensers
; t J 30 Baseboird 15 and Engraved 50 Basebourd and  Instruetions v
0 ln ll‘ | = i ke e il | s et . = ! and 25 feel Hool-Up Wire.. .25 l R K g A
Specially Wound W Trs $7.00 value, 43 Plate Vernier.., .$3.95
2 $21.00 Our $ .95 pd S LA R Our ! $6.50 value. 23 Plale Vernier ... 3.45
OCKexts Value Price = Coil oo 195 ur ¢ 95 1 5600 value, 11 Pluie Vernier... 295
S 23-Plate Variable Condenser 1.35 Prlce ‘ S opuniue s ALtV Y e g
Single 35¢ i f-’t..»g \’.l;ll(', 43 I};nfe 1-0\‘,.. LY &0
....................... _ T = - Xu | | B : . e 2 4 value, 23 Plale BOW.. .. .. 145
1Dl o W s I i = 65¢ : =l ukelite Dial............... .25 ; (¥ value, 11 Plute NOW... . . 1.35
L o e T R T 95¢ 1 Binding~Posts. ... ... ... 20 $2.25 value, 5 Plate NOW. ... . 1.25

Honeycomb Coils SO el K R. C. Cabinets

1,500 Turns, Coto-Coil ......... $1.50 Very 25 Genuine 5-ply Veneer Mahogany Cabi-
D L2560 Turns, Coto C(oil . %‘10 o . ° unets—the same Cabinet used in the
' 1,000 Turns

ORMICR

Made from Anhydrous Redman 1 R
SHEETS TUBES %loels)lg

......... 1.25 Specnal R. C. Radiola set. These Cahinets cost

60 Turns ... ... ... s [ 3 . s g 3
] 250 Turns, Coto-Coil. © s the Radio Corp. $4.20 in thousand lots.
” b LDORIROTNS ol Wi B N s rai il GO

l(m Turns 5o = e == TN Our $v2 '95
40 .

75 Turus . e

50 Turus ... 40 ! 3 Price
353 und 25 Turn 40
| - With e i | g e
No. 194 . . <
| Western Western Electric Important. Special Cabinets
Elljctric U‘ S‘ A. Signél Corps i) Any individual part 7x21 in. and 7x18 in.
nit |

Type 194 Phones | (except the drilled pan-
: els) in any of the six

Special $2,95
Fach Phone Cup i3 covered with =t

We are prepared to turuish promptly
large, soft rubber ear cushions. These }

and saw Formica panels of any dimen-

nre thet ouly tplumes u} pass the Gov- outfits above may be iy N Ey el N :]llol.‘nsl0"0‘5\:‘1:\‘;“?}[’1(0:3“re is fncluded in
ernment specifications for sensitiveness ‘ § P
45 and Joudness, the lemurementsI‘(,llled purchased §eparate1y at B ;ﬁi:cllllw;:mllgl::rc lsq s(:"m f;‘r
for in aireraft reception. b | raCh Tubing (2 to 4 ineh d.ameter), 1
Our $ { the spec1al reduced L, h ] . A . per ruaning inch.... ... ... . ... 10¢
Pnce 7 | prices listed under col- ™ 1ightning Arrester

] l umn headed “Our $2.50 Coils for
Come in 95c

and hear “B” Batteries | Price” Value Cockaday Circuit
arstratad 224 $7.15 , | $2.00 59 45 Special $7 .95
= I Value = at =
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HOME RADIO |

HOOK-UPS |

OME~-
WORKSHGP

RADIO
SCIENCE-

TRADLO
PROGRAMS

VU.S.RADIO
NEWS

MISS MARY L. CASEY, program editor of station KYW Chi-
cago. It is she who passes judgment on the various “acts” and
musical numbers of>the entertainment each evening which thou-
sands of the invisible audience thruout the United States enjoy.

-

FORELG
{RADIO NEW%"

'-L

AMATEUIR

DX.RECGRDS

NEW
EQUIPMENT

IN THIS IQSUE Long-Distance Crystal' Hook-up That Brings
B BN '

Details of the Autoplex Circuit—What a Broadcast Artist Faces Before the

Microphone—~How to Build a Fivé-Tube Neutrodyne-—A

In the Signals—Construction

»

Waye!Trap That Cuts Out l.ecal. Stations.
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- The Appreciation of Radiophans

of The Chicago Evening Post has amply justified our es
importance Radio has assumed in American homes.
that Radio was well worthy of a separate magazine that once each

2 CHICAGO |

A

APPRECIATIONS

1 want to congratulate you-on your
wonderful Radio section.
JAMES DE LANEY,
6447 Michigan Avenue, Chieago.

Kindly advise me when -the Radio
covers are ready, Your magazine last
Thursday was very interesting.

L. JOSEPH SCHNEIDER,
5473 Harper Avenue, Chicago.

Inclosed find remittance to cover
cost and postage for one of your Radio
portfolios. You are to be 'compli-
mented on your excellent. Radio sup-

plement, as it is more than worth: §

the money asked. .
" ALBERT J. FLYNN,
43 South Broadway, Aurora, Il

The writer has just become a radio-
phan and had decided that he must
give up The Evening Post in favor of
some other evening paper, but am
very glad to -see you are publishing
by far the best Radio page in the city.

L. .A. PROUTY,

226 West Adams Street, Chicago.

Your magazine section is surely a !

great- scoop, and am sure will have a
wide circulation, as well as being a
great help to the amateur in his trou-
bles. I. C. ERNST,

9655 South Hoyne Avenue, Chicago.

Your Thursday magazine is great.
GEORGE S. BALLARD,
1026 Michigan Avenue, Evanston, Il

e

You sure have a fine Radio sheet.
Keep up the good work.
JOHN ASCHER,
123 South Oakley Boulevard, Chicago.

I want to compliment you on your
Radio Magazine. It sure is the ber-
ries. HARRY KRATOCHVEIL,
2315 South Kedzie Avenue, Chicago.

\
I have been a reader of The Post
for the last two years, and like it very
much, especially since Radio programs
have been published. ? was just on
the point, of stopping delivery of The
Post on account of not having a Radio
department when you started publish-
ing daily programs, but now that you
have added Radio Magazine I must
say it is the best paper of all the Chi-
cago dailies published and should be
so considered by every radiophan,
LESLIE W. OTTO,
7231 South Park Avenue Chicago.

Kindly reserve for me a copy of
the binder for the Radio -Magazine
and notify me when same is ready.

You are to be congratulated on
such a -wonderful addition to your
fine paper, and I know that it is go-
ing to make a great hit with all of
the radiophans in the middle west.

With best wishes for your further
success, I am, yours very truly,

ARTHUR E. MATSON,
6335 North Claremont Avenue, Chi-
cago.

My hat off to your Thursday Radlo
Magazine, It is fine,
ROY E. PETERSON,
2450 Sunnyside Avenue, Chicago.

I take this opportunity to congrat-
wlate -you and The Chicago Evening
Post on its remarkable Radio Maga-
zine, WILLIAM J. LENNON,

Care Commonwealth Edison Co.,

Chicago, Il.

So glad of the, Radio Sectlon. Now |

I won’'t have to take two evening
papers. SETH HILL,
3027 Washington Boulevard, Chicaga

I enjoyed very much the reading &€
your magazine, and am certain thag it
is a welcome help to us amateurs.

THOMAS F. SHERIDAN,
Marquette Building, Chicago, YL

=

1

for

week would treat the subject in full—a maga-
zine that would give complete service in the
matter of programs and broadcasting station
data—also authoritative articles upon develop-
ments, improvements, inventions—a real text
book for radiophans to read thruout the week
as a guide to enable them to obtain the utmost
out of -Radio.

Radi v ov
adiophans Have Approved
pTh Dy saye PR
is Magazine

in-the most enthusiastic, whole-hearted manner. Everyone who s€es
the Radio Magazine has words of comimendation for it. We quote a
few taken at random from the hundreds that haye been received—just
to indicate.a cross-section of the spirit of appreciation thateis unani-
mous. Indeed, if you believe that some radiophan friend of yours has
not yet seen this magazine—show it to him—he will. thank you sin-
cerely. He would not be without it any more than you would. It was
our aim to make this magazine the best published by any newspaper

in America, and the generous’approbation of radiophans has assured
us that we have succeeded.

= =

All Radio News, Facts,
Data, Treated Impartially

with only one object in view—that of being of utmost service to the
radiophan and all enterprises in the Radio industry—with no interest
other than the desire to benefit all—the user and the maker—by pro-

viding the most- authentic and complete information on Radio and fts

use,

—— ]

The Radio Department

in The Post
Every Day

is in line with the unequaled service given radiophans in the big mid-

week Radio Magazine of The Post. All the facts are there-—complete
and reliable—from authentic sources. You can depend on the infor-
mation given being absolutely correct. It gives all important Radio
news and all programs for the day, with more of the essential details
than will be found in any other Chicago newspaper. To get the ut-
most satisfaction in Radio

Read THE POST

Every FEvening

TR R R

SNING PoOsT

timate of the

We believed

APPRECIATIONS

Congratulations and ‘tiarks for
your Radio page, and esreciilly for
the Thursday magazine. It filla a
desire of your readers who have prob-
ably sought their dafly done else-
where. As usual, The Post tas done
well what it has undertaken. Good
luck. Very truly yours, o

JAMES M. MORAN,
5107 Washington Boulevard, “hicago.

‘Will you please reserve for me one
of the Radio Magazine covers*

Congratulations to Th2 Evening
Post. The new Radio Mzgazine has

all other Radio publications outclassed. -

Yours very truly,
JAMES A. ROBERTSON,
830. Altgeld Street, Chicago.

<. wish to express my enthusiasm
over the first issue of. your splendid
Radio Magazine. It is by far the best
I have seen and will fill a great need
in the way of reliable information on
programs in other cities.

Please reserve' a binder for the
Radio Magazine for me. under-
stand you will advise me when they
are ready. Very truly yours,

0. L. COOK,

§03 Fullerton Parkway, Chicago,

Please :send me one of yoir Radio
Magazine binders, for which I am in-
closing cost and postage. Ycur Radio
Magazine is great. It glves all the
Radio news in detail.

ROBERT SADD,
5101 Windsor Avenue, Chicago.

Inclosed please find remittance for
which please mail me one of your
Radio Magazine binders. Living out
of town, I cannot cdll at your office
tor it. I wish to congratila“e you on
your new Radio Magazine. [t is wor-
thy of The Post.

MRS. H. S. HULBERT,
218 Benton Street, auroyra, Il

You will find. inclosed :heck to
cover cost and mailing fox two of
yvour binders. I appreciatz yjur Radio
articles, and am now a dewily reader of
your paper.

JOHN H. WHEELER,
90 Board of Trad=, Chicago.

Read the first issue of The Chicago
Evening Post Radio Mszgacine thru,
and wish to say it is ths best maga-
zine going at any price. Keep up the
good work and reserve 2 binder for

e. E. H. SOURBY,

4028 Newport Avenuz, '“hicago.
Your Radio Magazine is great. I
want a binder when they are ready.
R. V. LEWIS,
Room 2127, 175 West Jackson Boule-
vard, Chicago.

Words fail me in trying 0 express
appreciation of your Radio dope.

F. A. ZETCHE,
1524 Glenlake Avenue, Chicago.

Inclosed please find remi:tance, for
which send me one binder for my
Radio Magazine of The Past. 1 find
your magazine the greatest radio
magazine yet published, and I take a
number of them. Keep up the good
work, C. M. STICKXLER,

112 Lincoln Street, Marseilles, Ill.

Congratulations on your new Radio
Section. You sure have the. right idea
when you till your Radis S:ction with
something more than ads.

JOS. F. MISICKA,
1109 W. 19th Plece, Chicago

Congratulations on your uix-cylinder
Radio section.
R. E. HALLBERG,
8627 North Janssen Avenu2, Chicago.
Congratulations on the new Radio
Magazine Sectlon and the dafly de-
partment. Just what I wanted.
NATHAN G. BURCGSTER,
810 Lawrence Avenue, Chicago,

T ——
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and Special Contributing
Writers.

The RADIO MAGAZINE
Section is edited with the view
of givihg authentic news of
the radio broadcasting field
and authoritative information

on the subjects of home con-
struction of receiving and
transmission sets, of the op-
eration and maintenance of
apparatus, and as an exchange
of opinion for its readers.

Q
5 : .
IVERSON C.WELLS ; : ’
EVENING POST || A Weekls Supalement
Assisted by a Staff of Regular = e S PR - TO

The Chicago Evening Post

Not sold as a separate pub-
lication, but included with all
Thursday editions of The Chi-
cago Evening Post.

il 12 CHICAGO OFFICE:—
) 12 South Market Street.
] N */_ Phone—Franklin 4100.
, b= /’el\ a New York:—
L= > — ~= e F Kelly-Smith Co.,
=T A Published Svery 2 o T W Marbridge Building.
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Copyright, 1923, The Chicago Evening Post Company.

Weekly Subscription $1.35 Per Year.
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By THE NIGHT PROWLER.

Two programs published to-
day. That’'s because tomorrow
is a holiday and The Post, in
common with all good people
who have much to be thankful
for, is going to close shop and
not issue the regular editions.

This eveming’s program is given on
this page, and also tomorrow’s. And
there’s a lot of good things for the
radiophan who is equipped to get it. I
mean by this you who have been wise
enough to buy or huild a truly se-
lective set and those of you who have
taken the pains to learn how to op-
erate’ it.

Grand opera is on for this evening.
WMAQ (Chicago) is breaking into this
meritorious work, sharing the honors
with KYW (Chicago) once a week.
““Aida"” is the bill for the evening.

WMAQ is going to make this a reg-
ular Wednesday night feature.

Crystal Phans Get Busy.

KYW will continue to broadcast
once or twice a week from the Audi-
torium as of yore. Some weeks two
operas may be given and some weeks
only one. This all depends upon
whether the operas scheduled will lend
themselves to broadcasting.

Last Monday night’s crystal phans
must have had a merry time, for not
a few have sent in their reports on
long-distance work. 1 must assume

" that these are all truthful, espe-
cially after my experience with the
phans who heard Cuba last week.

And, by the bye, if you will turn to
the Letter Box department on gnother
page you will find that some &f these
phans have produced evidence of their
reception that most any court of law
would accept.

Next week’s Radio Magazine is go-
fng to have some unusual features and
also a greatly improved list of the
broadcasting stations with the pro-|
grams and schedules. A special force
‘of compilers have been busy for two
or three weeks. This list is going to
be the most complete published any-
where in the United States. Did you
get that? ANYwhere. That’'s a
mighty broad statement, but is abso-
lutely the fact.

Average List Out of Date.

There are call books published once
a year that give what is purported to
be complete lists and schedules. Also
there are monthly magazines that per-
form this same service once a month.
and there are even weekly publications
that seek to print a part of the sched-
ules every week, but lawsy! by the
time you ge®them they are obsolete.

It’s just like looking up a fellow’s
name and address in a city directory
published ten years ago. Removals,
changes and deletions make it neces-
sary to have corrected lists regularly
and frequently. The Post Radio Mag-
azine is doing that.

Next week’s Radio Magazine list of
stations and schedules will he corrent
up to the day of going to vress each
week. That’s the sort of list that will
be worth while to you Nighf Prow!lers. |

Radio Programs

PBelow are given the complete sched-
ules of all the Chicago and suburban
broadcasting stations and those of the
out-of-town stations which are most
commonly tuned by local radiophans
for Wednesday and Thursday.

These schedules are a regular daily
feature in The Chicago Evening Post.

On Thursday of each week a com-
plete list and schedule of every broad-
casting station in the United States
is published in The Chicago Evening
Post's sixteen-page Radio Magazine
section.

CHIiCAGO STATIONS I

(Central Time Is Shown.)
KYW—Located in Commonweualth
building: 536 meters; Wilson J.

Edison
Wetherbee,

director.

Wednesday.
Day—9:30 2. m., news and mar-}
kets; 10 a. m.. market reports; 10:30

a. m., financial news and comment; 10:58
a. m., naval observatory time sigunals; 11
a. m., market reporis; 11:05 a. m., weather
report 11:30 a. m.,, news and comment
of* the {inancial and commercial market;

11:35 a. m., table talk by Mrs’ Anna J.
Peterson; 12 m., market reports; 12:30 |
p. m., late financial news and ccmment; |

1 p. m., market reports; 1:20 p. m., closing
market quotations; 2:15 p. m., late {inan-
cial comment and news bulletin: 2:30 p. m.,
closing siock quotations, Chicago Stock ax-

chaznge: 3 p. m., late news and sport bulfe-
ti 7.5 jcDL. NOWS

Tt 8 AN Shorh ulaiine . 430
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HEADLINERS—At the top i:
the Muenzer Trio, in Artists™series
Dec. 2 at WJAZ. In the center,
Mrs. Georgie Faulkner, original
“story lady,” toright at 7 p. m. at
WMAQ. Below, Rev. Claude J.
Perrin, 5. J., Loyola university, in
“Twenty Minutes’ Good Reading,”
at KYW Thursday evening.

p. ., late rews and sport bulletins: 5 p. m..
latest news of the day. .
Evening—5:30 p. m., ficancial and finel
market ard sport summary: financial sum-
mary furnished by the Union Trust com-
pany: 6:59 p. m., children's bedtime story,;
8 p. m. tc ' 8§:58 p. n.. musical program:
(courtesy oi the Chicago Musical college, di-
rection of Elena DeMarco.)—R. E. Bolten-
stern, pup:l of Mr. Sacerdote: Madeline Sny-
der, .pupil ef Dr. Lulek: Esther Felick, pu-
pil of Me. Boguslawski: Evelyn -Stahler,
pupil of Lounis Victor Saar: Olga Gates, pu-
pil of Mr, Sacerdote: Aria: “La Jolie Fillz

§ =
{(Centinued on Page 12))

In Next Issue

A series of instructive articles
on the push-and-pull amplification
circuits. with full construction de-
tails, wi#l begin in next Thurs- |
day’s issue. Be sure to get The
Post Radio Magazine Section next
Thursday -as some new .and im-
portant contributions to radig sci-
ence will be made in this series of
articles.
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Amateurs
Seek Over
Sea Phones

— e ea

Keypounders and amateurs
who maintain a transmission
station under governinent licensq
are co-operating with English
amateurs and broadcasting sta=
tions this week in an effort to
establish two-way radiophond
communication overseas.

The tests are under the auspices of
an eastern radio magazine and two
P?ng—hsh periodicals, They started last
Sunday night and will continue thru-
out the week. These tests, however,
are not to he confused with the fourth
annual tests that will be conducteq be-
tween Dec. 22 and Jan. 10 by the
American Radio Relay league.

Henry Ford spoke Sunday night
from his station WWI at Dearborn,

Mich., operating on the 360-meter
wave length. Arrangements are une
der way in- England to have the

Prince of Wales, Premier Baldwin
and Marconi speak to American listen-
ers. Most American stations will ba
off the air while the English trange
mitlers are in action,

AStations WJZ (New York) and WGY
(Schenectady, N. J.) are connected by
long-distance wires, g0 the same pros
gram will be hroadcast simultaneously
from both cities. Eight stations in
England will be joined by land lines,
80 one microphone located in London
will control all stations. When a
voice actuates the microphone in
London, it will be sent inta the air sls
multaneously from elght different stas
tiong operating on wave lengths range:
ing from 363 to 415 meters,

In order to meet a request from
England so those broadecasting will
know immediately if they are heard
in America, arrangements have been
made with the Postal Telegraph Cae
ble company to relay pdid messages
containing the names of all stations
thruout the United States intercept~
ing the British program. “Messages
should he addressed to Radio Broads
cast Magazine, New York,

Americans to Receive Only.

The fourth transatlantic tests of the
American Radio Relay league in Des
cember will be a receiving coniest ag
far as American and Canadian amae
teurs are concerned. They will keep
their transmitters silent during the en-
tire period listening for signals from
European operators.

Believing that their skill in trange
mitting has been tried and proveng
amateurs on this continent are going
to show the European radio men the
courtesy of allowing them to do the
sending, while their own sets and ears
are sharpened and tuned to catch the
incoming signals.

During the first three transatlantié
tests North American amateurs wereé
determined to get their signals across
the water. Transmission was the big
thing and meant everything to them.
Even last year when signals from the
United States transmitters were hurled
across the ocean by the hundred,
there was only a mild interest in the
receiving end. This was a great dise
appointment to the French and Brits
ish hams,

Opens Way to Two-Way Tests.

‘With the conditions for the present
tests changed and the motiveg’ princi.
pally reversed, everything defends on
the receiving, and the time previously
used by each operator in getting his
entire apparatus into trim will now
he given almost wholly to the improve-
ment of the receiving circuit. This
opens the way for the free-for-all two-

-ay tests which immediately follow
&'e last day of the transatlantics.
I 4 The program that has been are
ranged by F. H. Schnell. traffic mane
ager of the A. R. R. L., calls for trans-
mission by the British amateur and
French operators on alternate mights
between 8 p. m. and 1 a. m., eastern
standard time, with the laiter starts
ing on Dec. 22. ;

Another feature of the tests is the
offer by prominent manufacturers of
thousands of dollars’ worth of radio
apparatus for prizes, including a
$1,100 transmitter.

In previous years this season found
the American ham going over every
detail. of hig transmitter, devising new
ways of crowding stray watts in{o his
set 'to increase his range. Now the
same careful attention is being given
to the receiver, while the CW sending
gte stands idle with the aloof dignity
of accomplishment.

Rebuild for Big Tests.

It ig no novelty for the relaying
amateur to rebuild his receiver, and
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T’A—Ihna‘teurs
Seek Over
~ Sea Phones

Continued from Page 3.

it is directly in line with the present
movement calling for the installation
of the super-heterodyne, or another of
the new types of reciving circuits that
are fast gaining in popularity. This
means as radical a change as it was
for the amateur to revert from the old
thunder-spark set to the smooth-toned
CW in transmission.

"The complete failure of the first
trangatlantic amateur tests in Feb-
ruary, 1921, only acted as an incentive
for those that followed. Transoceanic
amateur radio loomed uv as a tre-
mendous achievement. The next year
the experiment was considered worthy
of sending an American amateur, Paul
Godley, to Ardrossan, Scotland, to
listen.

There, in a fishing village some
twenty miles to the west of Glasgow,
Godley heard nearly thirty stations
and one, completé message. The job of
getting across was finished to all pur-
poses. It had been proved amateurs
could reach over the broad Atlantic
on low power.

Sce Oversea Service Regularly.

The business of organizing the third
transatlantics. was by way of demon-
strating that transoceanic amateur
-radia could become a common thing
and was well within the realm of the
practical. The signals went .over to
the tune of more than a score a day,
and when the final total was made up,
more than 300 stations had landed.

In the ‘“‘west-bound’” tests a total
of about twenty American amateurs
heard European signals, primarily
from three stations, French 8AB, Brit-
ish 5WS and British 2FZ. American
hams plan now to surpass all receiv-
ing records.

England Hears Yankees.

LONBDON, Nov. 28.—By the Asso-
ciated Press.)—Hundreds of British ra-
diophans got their ears full of Amer-
ican ‘accents at 3 o’clock.this morning
when programs broadcast by at
least a half dozen stations in the Uni-
ted States were picked up by recelv-
ing sets on this side of the ocean.

Radio publications in I.ondon have
been receiving letters and telegrams
all day from amateurs who sacrificed
their sleep to ‘“‘hear America.” Most
of the listeners reported the atmos-
pheric conditions were extremly bad,
but despite this fact, several of the
amateurs in London, Folkestone and
elsewhere were able to hear most of
what was said, sung or played by the
Yankee broadcasters.

One suburbanite reported he had
picked up the General Electric com-
pany's Schenectady station, heard the
“Star Spangled Banner” then a
speech by Owen B. Young on world
peace, and Lloyd George's visit, and
then ““God Save the King.”

The reports are being analyzed to
determine which station in America
obtained the best transmission across
the Atlantic.

Realtors of Davenport
and Denver Broadcasting

The Denver and Davenport (Iowa)
Real Estate boards have announced
radio service. The Denver board will
inaugurate a Tuesday night service
at 8 p. m., mountain time, Dec. 4. L.
. Eppich, president of the National
Association of Real Estate boards,
will deliver a short address, it was an-
nounced at the offices of the associa-
tion. The Davenport board already
has begun its service.

By-Path Condensers

By-path condensers are connected in
the tube circuit to allow high-frequen-
¢y currents to pass. They need not be
variable. The usual capacity is .001
to .002 mfd.

Broadcasts “Scaramouche”

Sydney Blackmer, starring in ‘“Scar-
amouche,” with a company of assist-
ing artists, gave a part of that play
at WEAF’'S studio (New York city)
on Tuesday evening.
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MISS MARY L. CASEY, PROGRAM DIRECTOR OF KYW STATION, CHICAGO.

Some of the Trials Broadcast Actors Face
Before Their Invisible Audience

By MARY L. CASEY,
(Program Editor of KYW, Chicago.)
RADIOPHANS! You, the audience

of KYW's radio theater, did you
ever stop to consider the various types:
of persons a broadcaster tries to
please?

Almost every person who talks over|

radio has had previous platform ex-
perience, and is accustomed to ‘feel
out” his audience. It may be cold.
He must rouse it. It may be critical.
He must ingratiate himself. It may
be turbulent. He must calm it. It
may be sympathetic and ‘‘go along”
with him from the first burst of gen-
erous applause, but radio broadcasting
is so different.

Talking into a microphone is a good
deal iike making an appeal to a wood-
en Indian—the energy is all on one
side.

Broadcasters Face Huge -Audien-ce.

The broadcaster stands in front of
the steel transmitter in the solitude
and tense silence of KWY studio and
entertains an audience larger than
ever gathered in the largest theater
or coliseum in the world.

Eacli one of this audience expresses
his and her opinion of the actor. Some
commend him and some criticize him.
He hopes, however, that they are 100
per cent commending him. The actor's
listeners include the dweller in the
city apartment; the street crowd that
has drifted into the retailer’'s shop;
the farmer and his family gathered
around the kerosene lamp in the liv-

ing-room, and the lonely ranches on

the western plain.

The actor visualizes each and every
one, and thinks to himself: ‘*“Did ever
the human voice, since man commu-
nicated his Ideas to man, have such
an audience as this.”

Radio Actors Miss Applause.

We all need “stimulants,” and there
are as many stimulants as there are
letters in the alphabet. The broad-
caster is included in this group. His
stimulant is that of applause, which
he lacks.

Have you ever heard an actor or
speaker condemn, or rather pretend
to condemn, applause? I have? How-
ever, they are both alike—and one
likes it as much as the other, and is
roused to his or her best efforts by
the kindly encouragement of the
‘“hand.”’

The audience which is generous with
applause really is serving its own best
interests because under such circum-
stances the actor or speaker will give
the best that i{s in him. But the radio
audience is not only invisible but in-
audible as well.

Perhaps the most thrilling of all ra-
dio features thus far has been the
broadecasting of the Chicago university
football games from Stagg field, and
here the stimulus is furnished by the
cheers of the students, the yelling of
the crowd, the playing of the band
and the excitement of conflict.

Microphone Quite Sensitive;

The average broadcaster is under
constant temptation to strain his
volce and overexert himself. It is to
realize the extraordinary sensitiveness
of the microphone.

Letters poured into our office re-
cently from all parts of the United
States and Canada, telling us how
plainly listeners heard the ticking of
a watch that was placed near the mi-
crophone during the Chicago Sunday
Evening club service. But the speak-
er is appalled by the thought of lis-
teners so many hundreds of miles dis-

HEN a Droadcaster
;i faces-the microphone

n the station studio
to nstruct, amuse or entertain
his invisible audience of thou-
sands, what is the effect on
him?  Maiss Casey, who edits
the programs of KYW (Chi-
cago), certainly is in a posi-
tion to answer this question.
She does so in the following
article—The Editor.

tant, and is lured by the thought to
-an excess of loudness and a straining
of expression. ' This causes a ‘‘blur”

}in the receiving set, and so diminishes

his effectiveness.

When the broadcaster has learned
that distinctness of utterance should
be his chief aim, he will practice re-
straint in voice and emotion which is
one of the secrets of public speaking.

While the actor on the legitimate
stage hears his applause, the actor on
the radio stage reads his applause in
the many letters written by his au-
dience to the offices of Westirghous,e.
station KYW.

Notes on Wiring
Home-Built Sets

A short time ago varnished cam-
b'mc tubing, usually called ‘“Spaghet-
ti,” was considered a necessary cov-
eritng for all wires in a radio receiving
set.
the present time is the so-called '‘bus’’
wiring, in which the wires are not cov-
ered with Insulation.

One of the reasons for the change
in style of wiring was that when spa-
ghetti was used the tendency was to
run the wires too close together, with
the feeling of security that the wires
were so well insulated that no danger
was present. True, little danger was
present from electrical shorting of the
wires, but the wires were not shielded
magnetically from the electrical field
that surrounds every wire that is car-
Iying current. It is hot practical usu-
ally to insulate the wire from the
- magnetic field of an adjacent wire, but
it is possible to reduce the transfer
of energy between the two wires by
running them at right angles to each
other, s0 that each cuts as little of
t?t?l magnetic field of the other as pos-
sible.
with another wire for a ‘very long
stretch, and should not cross at a dis.
tance of less than one-half inch from
the other wire.

In bus wiring all turns are made
at right angles, and very few or no
diagonal connections are made. Witk
this type of wiring you are not apt
to run wires too close to one another.
As solid wire is used, there iz little
danger of wires shorting, and so in-
sulation ig really unnecessary.

Measure the distance between two
points that are to be wired. Now
bend a right angle turn in the wire,
g0 that one portion of the wire is
equal to the vertical distance between
the two points. Another bend should
be placed in the wire at the correct
horizontal difference between the
points,

In addition, there is usually some
lateral: difference which will lhave to

The standard form of wiring at’

A wire should not run parallel

Radio Aids Deaf
but Does Not Cure

Radio will not cure deafriess. How-
ever, it will enable the partially deaf
person to hear that which he could
not hear ‘in the ordinary way. He
whd is hard of hearing may often
“listen in’’ perfectly well with his
brothers and sisters whose ears are
unimpaired.

In order to clear up the facts about
radio and deafness, which he asserts
have been misrepresented in the public
press, Dr. Harold Hays, president of
the American Federation of Organiza-
tions for the Hard of Hearing, con-
tributes to ‘“What’s In the Air” (Chi-
cago) a plain statement of whHat radio
already means to those whose hearing
is affected. Writes Dr. Hays:

“Ill-advised current reports in the
press heralding the curing of deafness
by means of radio are likely to be mis-
‘understood, with «the result that too
much may be hoped for. I have not
made the statement that radio actu-
ally would be the means to improve
or restore hearing. As to that only
the future will tell.

Hears Human Voice Again,

“But radio offers a source of hap-
piness to the deafened which at pres-
ent is unrealizable. Our eyes were
opened to its possibilities by the follow-
ing case: One of the directors of the
New York League for the Hard of
Hearing has been hopelessly deaf for
years; so much so that he can only
understand when an electric device is
attached to each ear.

“Altho in the music publishing busi-
ness, he had not been able to hear
music for more than twenty years.
He never went to a concert or a ban-
quet. He never mingled in social ac-
tivities.

“A friend suggested a radio receiv-
ing set. To his amazement, he could
hear so well that now he sits in his
easy-chair of an evening, with head-
phones clapped on his ears, and hears
concerts, speeches, market reports,
jazz, and bedtime storfes.

“When he told me about it, his
eyes filled with tears of happiness
and he said ‘Doctor, I never expected
to hear the human volce again—I feel
as tho I were reborn—~—my life is made
over again.’

‘“What does this mean for the fu-
ture? It means two things—first it

lmeans untold happiness to those whose

minds have been in darkness for many
years, and secondly, 8o that the hear-
ers will not only be entertained, but
their ears will receive exercise at the
same time.

‘“However, I wish to stress partic-
ularly the fact that In 90 per cent
of cases, deafness begins in childhood.
In many cases, it is preventable at
that time. It Is not preventable later
in lite, and;, unfortunately, neither ra-
dio nor any other means has been
found to later increase the hearing.

“1 sincerely hope that radio will solve
the problem to some extent, but if it
does nothing more than give that
added happiness of which the deafened
have go little, it will have done a great
deal.”

be taken care of by still another bend.
The resultant wire should then be
placed in the set and soldered to the
two connections.

This type of wiring will be readily
understood by examining any set made

in a factory or by an experienced ama-
teur who is also a neat workman.

New Circuit
Uses Dish

Pan Aerial

INNEAPOLIS, Nov. 29.—A radio
Mreceiver set which, with a dish-
pan for an antenna, catches broad-
casts from a 500-watt station 1,400
miles away, has been developed by
Bowden Washington, it was an-
nounced here today by the Cutting &
Washington Radio corporat on.

The receiver, the resu't ¢f two and

a half years of laboratory efforts,
works on a somewhat new principle
termed cascade regeneration, which
renders extremely small antennae
highly effective.
With folr UV-199's and a dishpan
on a chair for an antenna, and an-
other on the floor direcily beneath it
for a “counterpoise,” signels from a
§00-watt Western Electric fransmitten
in Dallas, Texas, was heard 1,400 miles
distant,on a loud spealer with such
intensity as to be unpleasant. The
receiver works equally well with a fly
screen, a six-foot wire, .2 magnavox
horn or any small body of mstal for
an antenna, the announcen ent said.

A six-foot steel fishing rod was
stuck up for an antenna hetween the
cushions of a large tourirg car and
signals {from WLAG station, Minneap-
olis, at twenty to thirty niles, could
be heard for several hundrad yards at
a time while the car was in motion.

The receiver also is ex:.remely se-
lective, distant stations having been
received thru broadcasts from the
Cutting & Washington station, while
the receiver was locatel but 400
yards from the Cutting & Washing-
ton station.

Mr. Washington is the designer of
seven large commercial radio stations
in the United States, including WSA,
East Hampton, L. 1., the most power-
ful spark marine station in the world,
and during the war designed radio ap-
paratus for the United iitates navy
and allied governments. He also
gained scientific recognitien as a pho-
tographer of radio waves.

Eliminator of
UnwantedSignals

A 0005 mfd. variable <ondenser, a
single coil-holder, a 50-furn honey-
comb coil and a small cabinet are re-
quired to construct the wavetrap
shown in the sketch. Tte single coil-
holder is attached to the panel in the
cabinet, and the two co1itact screws
are connecied to the eondenser termi-
nals. When the coil is plugged into
the holder. the condenser is in shunt
with the coil.

This arrangement car be recom-
mended as a simple means of tun.

Ing out any local interierence. The
receiver is first tuned in the usual
way until the maxirura strength of
the desired signals is obtained, quite
regardless of the existence of the trap-
circuit and the interfering signals.

The trap is then adjusted until the
interference is cut down to a mini-
mum, when it will be noticed that a
slight falling off of slgn:l strength has
taken place. This is agein brought up
to maximum intensity by carefully ad-
justing both the trap and receiver con-
densers,

By being tuned as accurately as pos-
sible to the unwanted signals the ar-
rangement acts as a trap for same,
while the desired signals pass freely
to the receiver. Ir. o her words, it
accepts the unwanted signals, and for
this reason it is somstiraes referred to
as an ‘“‘acceptor circuit.”

Improves Wave Traps.

F. A. Zetche, 1524 Glenlake avenue,
Chicago, has built a wave trap from
designs published in the Radio Mag-
azine section and is jukilant. He now
can tune out local interference. Mr.
Zetsche also has added a little kink or
two to his trap and tells us about
it. He says:

“You description of a wave trap
published Nov. 15 is surely a wonder-
ful addition to any set. I am located
within eight blocks of WJAZ and
could never tune them out. Friday
evening, Nov. 23, I finished the trap
and hooked it in and say, boy! I sent
WJAZ up the alley &nd listened to
the Drake and KYW at will and it
surely makes a phan {eel good to be
fixed s0 as to tune out these stations
at will

I mounted this trap on a 5x§ panel,
placing the condemser on the inside
of the coll. This way of mounting
helps some too.

Words fail me in trying to express
appreciation of yomr radio dope.

F. A, ZETSCHE,
1624 Glerlake Avenue.

What Mfd. Means

The term 500 mmf mieans 500 micro-
microfarads. Expressed In the way
that you used to seeng it, it would

read .0005 mfd.
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hicago lLawyer Runs

lan-Size Br@adcaSting

Station to Gratify a Hobby

owned radio broadcast-

ing stations in the United
States 1s that of WTAS,
Elgin, 1., located about thirly
wules  from Chicago.  Its
owner iy Charles Erbstein,
noted criminal lawyer, who
operates’ the station as a
hobby. This articie describes

1t—The Editor.
Rof many Yankee Doodle Dollars

is not an uncommon thing among
men of great wealth. It is rather the
exception to the rule when a multi
millionaire doesn’t have an expensive
hobby to xide.

However, hobby horses that cost
into the thousands to start with and
involve many additional thousands as
an annual upkeep are few and far

ONE of the few privately

IDING a hobby horse to the tune

between among men of modest means.

Charles Erbstein, the noted Chicago
criminal lawyer, is a man of modest
n:eans and has one of those hobbies
that cost liké the dickens to get ac-
guainted with and a small fortune to
maintain. It is a radio.

Myr. Erbstein is a commuter. He
lives in a beautiful villa four miles
from Elgin. He commutes to Chicago
every morning where he has his law
practice. . Here he spends .a busy day
with his numerous clients and then
conimules some more in the evening,
Elginward. where he rides his hobby.

Learns Morse Code First.

_ Mr. Erbstein is a deeply-dyed-in-the-
wool radio bug. He received the in-
oculation several years ago, when &
iny specimen of the radiobugorium
stung him. It was not long before he
began to learn the Morse code and
pound the brass key with a U. S.
operator’s license.

Then came the big master radio-
bugorium and bit him. That was
about a year ago. With a check book
ir one hand, an order book in the oth-
er and a will-defined purpose in the
back of his hairless head, Mr. Erbstein
bought a full-fledged broadcasting out-
fit, built a two-story structure to house
it and started out to ride a most ex-
pensive hobby.

At first the station was operated

as an amateur’s experimental station,.

Then the scope was widened as letters
began to pour in on him from all sec-
tions of the country {rom listeners-in
who had picked up his test pro
grams.

Once-a-week and twice-a-week pro
grams were put on the air. Mr. Erb-
stein, who was his own operator and
announcer, began to improve the gqual-
ity of his programs. Thenwhe em-
ployed operators and announcers.

WTAS became famous over night al-
nmost. It was heard in every state in
the union and even in Canada, Cuba
South America and out on the higt
geas.

This was all last winter. The sta
tion since has been improved. This
season it is making records for long-
distance transmission that do credit
to many of the larger and older sta
tions. -

Mr. Erbstein now announces that for
the rest of the season his abbreviated
sclhiedule of twice a week soon is to be
superseded by a seven-days-a-week
program.

Plans Bigger Station,

Mr. Erbstein also says he is pre-
paring to install additional and larger
equipment and expects to malke WTAS
one of the best broadcasting stations
in the land.

The station is located on Mr. Erb-
stein’'s estate four miles from Elgin.
The grounds are the highest point in
that section. His aerial mast, which
is ninety-two feet in height, is 303 feet
above the level of State and Madison
streets, Chicago.

A specially built structure, two sto-
ries in height, houses the station. The
tirst floor is for the operating-room
and experimental laboratory. The sec-
ond floor ig devoted to the studio.

The station, aside. from its call let-
~ters given it by the United States gov-
e¢rnment license, carries the name of
#Villa Olivia Station,” which the an-
nouncer has made famous wherever
® radio receiving set is located. This
name comes from that of Olivia Erb-

his Kepredy long-wave receiving set.
voted exclusively to the broadcasting stafica.

noted criminal lawyer, who owns and cperztles station WTAS, Elgin, Ill.,, as a pastime.
2— Aerial at WTAS. Fig. 3—Exterior of radio building de-
Fig.: 4—Mr. Erbstein talking thru the hand microphone,
which is connected, thru line-amplifier, with studio im another part of the building. Fig. 5—Studio, with
Mr. Erbstein’s daughter, Olivia Frances, after whom the station is named. -

Fiz.

BROADCASTING stos

trons are like most every-

thing else —“The first
cost is not the last cost”” Not
only does it entail thousands of
dollars to install a station, but
it requires an annual outlay of
several thousands of dollars
to maintain it. Mr. Erbstein

seems to get a lot of fun out
of his investment, as he must |
do to make it pay.

China F ro.Wn's oh
Radio Broadcast

Several attempts have been made
at Shanghai to establish broadcasting
stations, the first being that of the
Radio Corporation of China, whose
equipment was operated for a short
time on the roof of the Robert Dollar
building.
A little

later tha Rlzziric Equip-

\;Ji_n;iow Shade d&ype
Makes Variable Loop

A variable loop in the form of a
curtain skade has made its appear-
ance. The loop consists of a roller,_ a
curtain support and the turns of wire
placad on the curtain support. When
fully open this loop is quite lal'.gje and
serves not only for broadcasting re-
ception but for higher wave lengths.
By opening the shade member more
or less, any desired inductance can
be brodght into play for the active
loop. thus maKing for the greatest
possible efficiency in a loop receiver.
The device is provided with a wall
Lracket anrd swivel so that it may be
pointed in any desired direction, or
placed on any door in the house.

i

INTIMATE VIEWS OF STATION WTAS—At the top, in Fig. 1, is Charles Erbstein, Chicago’s

‘He is shown at

stein, tha 1d-year-old daughter of the
;lawyer.

‘The programs seat out by this sta-
tion equal those of any «ther broad-
casting station. Nezar-by towns of El-
gin, Aurora and even Chicago furnish
the talent sand aside from the usual
' volunteer artists, many cf the artists
- are employed regularly for the pro-
| grams. y
Jazz archestras znd dance mausic

have been regular fsatures every Mon-
day amd Eaturday evening as well as
music of = more serious nature. )
To maintzin this station Mr, Erb-
stein muat lay oat many thousands
of dollars annually. When one stops
to comsider that his only compensa-
tion is his 2njoymert of the hobby h2
rides armd fhe entertainment he gives
others, d>ue must admiz that Charles
Erbstein = z-genarcus benefactor.

-
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Radio “Tales of Hoffman”

This evening the Grand Opera So-
ciety of N2w York, conducted by Zil-
pha Barnes Wood, will offer from
WOR Offenbach’s opera, “The Tales
of Hoffmanr,” in English. An auznrent-
ed orchestra will play the celebrated
score, assisted by an ensemble of forty
trained voices. : 3

ment company installed a 50-watt set
on top of its building, the station be-
ing used ostensibly for experimenting
and for demonstrating radio sets to its
customers. This set is still in service.
Broadcasting programs were next of-
feged by the Evening News, a local pa-
per, and by the Wing-on company, a
large department store, which recent-
ly installed a station, but the right
of these to continue has been ques-
tioned by the Chinese ministry of
communications.

Development of radio broadcasting
in China has been retarded by the

1 fact that the importation of wireless

apparatus was prohibited by the Chi-
nese government. This embargo was
based upon an article which states
that all ‘“‘telegraphs and telephones,
whether with wire lines or wireless,
are called electric communications,”
and another article states that *elec-
tric communications shall be operated
by the government.” But so keen is
the local interest in radio that radio
broadcasting must soon be in full
swing on a satisfactory basis.—Scien-
tific American.

-
-

Acoustic and Radio Give
Location of Ships at Sea

A description of a means of locating
the position of a ship at sea by the
emission of a radio ‘““dash” simultane-
ously with the firing of a small
.charge in the sea is contained in the
Proceedings of the Physical: society.

A station gn shore records the ar-
rival of the radio signal, and also of
the explosion wave at a number of
hydrophones suitably disposed in
known positions on the sea bed.

The times of travel of the explosion
wave, and hence the distances from
the charge to each hydrophone, are
indicated by an Kinthoven galvanom-
eter photographic recorder.

Altho great accuracy is attainable,
for navigational purposes it is sacrl-
ficed to speed—it being possible to
give a ship her location within a ra-
dius of half a mile, inside ten min-
utes from receiving her request for a
position.

This method has been thoroly test.
ed under service conditions and has
been found absolutely reliable. A
9.ounce charge can be located at a
‘distance of forty miles.

In hydrographical survéy work the
method has been tested successfully
in fixing accurately the positions of
certain buoys and light vessels. The
possibility of screening and distortion
effects produced by sandhanks has
also been investigated.

Students to Run WGY

Union college of Schenectady, N. Y.,
will have entire charge of the late
program Friday night of WGY. A
series of short addresses wfill be de-
livered by Dr. Charles A. Richmond,
president; H. M. Hallenbeck, Dean Ed-
ward Ellery, Prof. C. N. Waldron and
Elmer Q.° Oliphant, director of ath-

letics. David Brockway, a Union stu-
dent, will sing several barytone solos.
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HOW to Tune Your Receiver Set Efficient]

with Notes on Various 1Tuners

e

oST faulty md:o re-
Mce/:twn is due, not to
: poor Sequipment, but
to poor application of ~the
equipment, In other words,
the average radiophan does
_not understand and use the
science of tuning. In this, the
third of Mr. Cardwell’s series.
[ of articles wriiten exclusively
for The Post Radio Magazine
Section on “Everyday Engi-
neering for the Homebuilder,”
this importance of sharp tun-

ing is emphasized —Editor,

REE A

By ALLEN'D. CARDWELL.

(Consulting Radio Engincer.)
IRST in importance in the design
of "a correct receiving set is the
selection of a sharp tuning circuit.
In the preceding articles, I have em-
phasized the importance off knowing
what the receiver should do and how
You intend to arrive at the resuit. It
was also suggested that the units and
assembly be considered carefully.
Now, however, I will emphasize one

feature of receiver design which is a
study in itself: “The Science of Tun-
ing Circuits.”

Tp understand exactly what is be-
ing discussed let me review the ele-
Inentary theory of tuning:

A transmitting station is a generator
of alternating current. Let us assume
that the ether is one conductor and
the earth is the other.

If we remember that instead of one
broadcaster, we have ten or .twenty
operafing on the same circuit at the
same time, it is obvious that we will
hear several of the transmitters if we
do not provide some means of selec-
tion.

The basis of selection is the num-
ber of/alternatlons of the transmitting
station. These are fixed hy the de-
partment of commerce for each sta-
tion. We express these either in kilo-
cycles or meters—one being a value in
frequency and tlhe other in wave
lengths. Both are %reciprocals’ of a
given fraction.

Faults in Tunning.

In Figure 1'you will note a chart
slowing what is going on in the ether
at a given hour any night. You will
note six ‘““mountains’ indicated cover-
ing different wave lengths. Note that
Station B has a peculiar transmitting
peak. It starts at 250 and rounds
over to 350. This station can be heard
*all over the dial.”” The other sta-
ticns are alsoc heard over very large
portions of the tuner,

‘What is the reason for this?
due to the
of the tuner.

It is
aperiodic characteristics
The tuning circuit must

te faulty, to register such results
Usually, it is due to the following
causes:

(1} Leaky condensers.

(2) Leaky or high resistance coils.

(3) Poor insulation of circuit in-
cluding aerial.

(4) Compound circuits which are
not at resonance due to stray capaci-
ty, ete,

YThese generally pass as “logses,” for
we regard every leakage, resistance
anrd absorption, as reducing the input
signal.

The lr)%ses may be found to occur in
s number of ways. For example, if
a wood panel Is used, due to the mois-
ture in the wood, part of the signal
current leaks across the wood, and
damps out the signal. Or if a good
insulation material is used for the
panel and dust (particularly soot) is
azccumulated on the panel, it will also
allow the éurrent to leak off to the
ground. Poor aerial insulators also do
the same thing.

Again. if you were {0 use a4 variome-
ter and depend for the contact to the
winding by a frictien spring it may
introduce a high resistance. If a wire
in the winding were broken, in some
circuits the set might still operate,

.oné Distance |
o
adio Receiver|
Fully Fuaranteed to receive opera, §
football gceves, market reports, lec-
tures and vocal and instrumental con-
certs from long distanaa broadoast-
ing stations. Everything vou need ia
{ncluded in this set,
The Groatast
Rad;'n I/a!us or
i
Th i tI this
ouiﬁetqucgr:xr::tsnot a
rmstrong Crosley
V. Regenerative
SVolthrldqtor-
ap;e Battory, Redio-
tronl. V. 2\)0 etectot

e Fra

20230 Valt ’ Bm‘
headband, 100 £t. rorial vafm SO{t eadin wirs,
inanlators, ground clamps and ‘bydrometer.

. $55.00 \!alua.Gu- Ereoial Price $522.80
Complato, nothlag more to buy. This
vet will give you onge lnmont.rlght in your
own homne by the World’s Greetost Artiste.
This wonderful bargain In Radio Ya}ue ison
disnley nt Cur Branch 3tere, s equal
and sup? or to any Radio Setaelling at twice
$29.50. It ls complete. No extras to buy,

Beo and be Convincod!

WORLED BATTERY CO.
80 E.Roosovelt Rd. Phoiio \Wabash 8380

double Phones with

FIG. 5.—SIMPLE TUNER—The
old reliable coil and rotor type.
Practically all circuits add a few
turns on the primary for regener-
ation. &

but enjoy a very high resistance due
to the hroken wire and fail to respond
to tuning.

Or, if you make connections by
twisting wire over a contact, it may
have a variable 1eslstance-—good anly
when you shake up the set and the
wire is set in place accidentally.

Circuit Constants Troublegome.

More usually, however, the circuit
constants cause the trouble. If the
secondary coupler does not have
erough wire on it to reach the wave
lengths you are to cover on the pri-
mary it will respond to the primary
when tight coupling is used, but alsc

réspond to its own wave length, which |

will thus bring in interference.

A good tuner has the effect shown
in Figure 2. Here the same stations
as shown in Figure 1 are increased in
voltage (see compmatne scales) and
the peaks become sharp so that one
can he selected from the other.

It should be remembered that every
station transmits not on one sharp
wave length but on a *“band” which
may extend from two 10 three meters
each side of the peak or fundamental.
The station also may have ‘“harmon-
ics” or subpeaks, which are due tc
poor tuning of the aerials, capacity
of buildings, e

To the singl@ circuit tuner a good
oscillate it will then become more selec-
ference. In this circuit the primary
(aerial) and secondary (coupler) are the
same and ithis means that the aerial
may pick up a number of stations
of nearly the same wave length, if
the stations are nearby.

If the single circuit set is made to
oscilate it will then become more selec-
tive, but it will also radiate and this
is the curse of the *‘canary birds’” so
commonly heard where several receiv-
ing aerials are close together.

A double circuit tuner, while adding
to the tuning controls, will afford more
selectivity, but it does not guarantee
this unless you can secure very loose
coupling and avoid losses in both pri-
mary and secondary circuits.

What Decremeter Shows,

In order to visualize the importance
of sharp tuning let me refer to the
side yiew of the Kolster decremeter
shown in Figure 3. This is a device
vsed to measure the damping of inter-
rupted wave-irain signals emitted by
a spark station,
out signals over a band of frequencies
and the instrument is used to deter-
mine whether the station radiates too
broadly.

To determine this, it is essential to
know at what frequency the signa!l
is at greatest strength, and obviously
the decremeter must have of the low-
est possible resistance. Accordingly.
a very efficient tuning condenser is
used and mounted in a shielded cabi-
reit while the inductance unit (seen
t¢ the left) is-plugged in above the
yanel. Different coils are used for
each range of frequencies. Litz wire

Receivin ng Sets on

FREE Home Trial

-~
g
‘N?E install the re-

ceiver—no out-
side wires required—
and show youa how to
get any station in the
country. Just call—

Randolph 1280
Radio Section

Such stations send |

Z
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TIGHT CDUPLED DOUBLE CIRCUT
‘-;" EQUIVALENT "D A SINGLE Ci RCUIT

=

DOUBLE CIRCUIT TUNER
= REQUIRES THREE CONTROLS

|
|
;

FIG. 7—LOOP RECEIVER—
Photo shows the loop (primary,
secondary and feedback) mount-
ed on gdoor. This receiver won
the prize at the recent New York
radio show.

ir used on the inductance 10 reduce the
coil losses to a minimum.

Another tuning device that should
interest you is the view of the “single.-
control’”” receiver in Figure 4 where a
motor shaft at the lower right will
revolve the inductance and the con-

. denser simultaneously over a variation

mary which are

of wave lengthg from 100 to 3,800 me-
ters.

In this instrument the view shows
how the bank winding of the primary
is tapped. This means that there are
a large number of turns of the pri-
inactive over most
of the range and hence will. absorh

1 some of the signal strength.

L}

This is in direct contrast with the
special inductance used on the decre-
meter where a separate c01l is used
for every wave length.

To secure a wide tuning range with
one control the dead-encl losses are
unavoidabie. The top wires also are
so closely drawn togeth:r to reach

ithe tops that they introduce unde:

sirable capacity effects. Obviously, to
attain the sinile-control result over
such a long range of wave lengths
something must be sactifized.

The view of the transmitting in-
dvctances shows a very satisfactory
method of securing indictance and
ccupling regulation by use of air sup-

(Continued on Page 10.)
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l_ SINGLE CIFCUIT TUNER
= TwoO CONTROL
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CAPALITY COUPLED CIRCUIT
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DIFFICULT TO TUNE +

P 7 Cl|of T ]
b Ay RECEPTION
!- 2R CHARACTERISTIC 4
J2 > l (A BROAD TUNER)
3 e wile
g L A
] - ¢ am : -g‘g L ,\kuo
TRIPLE . CIRCUIT TuNER _ AN ZIET A
% HIGHLY SELECTIVE, BUT REQUIRES FIVE TUNING CONTROLS| | Z|» 7 ke
; - Vi LN
. D E 300 _ 350 400
Zﬁ = 4] A GHARP| TUNING | 1
p{ 8 : £ 5 5
g (s ' e, Y es | LUI<E
| 3
2
g
=z
ke
vy

Fi1G..3—THE_KOLSTER DECREMETER.
over-all of che condanser is 9 incles,

& \

The precision work in the instrument .is. shewn,
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Construction Details of New Aut

ODAY The Post Radio

Magazine gives complete

construction detoils of
the neww Autoplex Super.
The design and panel layout
are especially made for The
Post and are protecied, by
copyright.—The Editor.

| e—

By IVERSON C. WELLS,
(Radio Editor of The Post.)
ETTING long distance on a loud
Gspeaker with one tube appeals to
admirers of the Autoplex clrcuit.
The low cost of construction and sim-
Pplicity in design makes an additional
appeal to the home builder,

There are only three ginstruments
necessary for the efficient operation of |

the circuit. There are two variome-
ers, an'inductance coil, minus taps,
&nd a vacuum tube. A rheostat and a
grid leak may be added if 301A tubes
are employed, hut even in this case
they can be eliminated. With such
& small handful of paz-ts compactness
tan be obtained and wiring is as sim-
Pple as a cx_'vstal hook-up.

The set illustrated here today, con-
Btruction details for which are here-
with given, was desighed to operate
either a high amplifying tube like the
801A or a power tube like the 216A

or the VT-2. Therefore, a rheostat
is included in the plans, as the
Bmaller tube may require a fairly

tlose adjustment of the filament volt-

hge.

At this point I want to state that
in my experiments with this circuit I
have not found the smaller capacity
tubes very efficient. They will work
fairly well on local broadcasting, but
do not have the capacity to carry the
great volume of energy the 1,250 or

1,500 turn inductance coil shoots
thru it.

However, there are many who,
elther from economy or because of

conditions, insist on the smaller tube.
In this case it will be best to have the
theostat to control the filament cur-

ment:
List of Parts Used.

Complete.partg for the Autoplex, as
designed and constructed for this
presentation, can be bought at list
price for $36.79.

In fact the parts in this particular set
vere really bought for less than $20.
Here is the list of material and equip-

ment
One Formica panel 914 by
13%4 by 3 inches.......... $1.89

One 4 by 4 by % inch Formica

panel for sub base......... 25
One 2% by 2% inch Formica
panel for coil clamp........ 10
One 914 by 13% inch mahogany
finish cabinet ......... . ... 5.00
Two Columbia variometers... 11.00
One Columbia honeycomb coil,
(1,250 turn) ........ coe 2.00
One Frost rheostat pla.in,
6ohm) ............... ... L00
One Firco tube socket ........ .75
One 216A or VT-2 vacuum
tube .................... . 12.00
Two 3-nch bakelite dials. .. 1.00

One Pacent single circuit jack. .75
Six binding posts....... ...
Two I-inch angles for brackets,
Two six or 8-32 flat head brass
machine screws 114 inches
long; 2 6 or 832 inch flat
head brass machine screws
1 inch long; 8 6 or 8-32 inch
flat head: brass machine
screws % inch long; 1 dozen
nuts to fit screws selected. .25

Total ....................$36.79

I have speclified the exact parts
tsed in this test set, but any appa.-
}‘atus that is of equal value will suf-
ice.

The extras required in this set are
those required {n any receiver, A
Bix-volt storage battery will be neces-
sary, of course, and it should be at
z]east 120 ampere hour capacity if the
ower tubes are used If the 301A
tube is used the “B" battery should
have the maximum voltage for these
tubes, which is about 130 volts. If

Shopping around |
“will reduce this figure considerably. §

with Notes on Operation

the power tubes are used up to 200
volts are necessary.

Must Use Good Phones.

Whichever tube is used, however.
bear in mind that they must be given

the maximum voltage on the plate if |
you would secure the great volume

this circuit is capable of delivering.

The headphones for this circuit car |

be any good low-resistance headset,
but they should be of the very best
The terrific pounding the circuit

f usud), volume on this class of broad-
cast reception.
Ground Is Good Collector.

The autoplex works as well, if not
better, on a ground alone, than on a
ground and aerial, It also is quite
efficient on the aerial alone, but not
| so good as tha single ground.

Some of The Post Radio Magazine
readers have been advised by numer-
ous counselors to insert small Estru

these being shunted across the larger
variometers. "The idea was that these
would sharpen up the tuning.

. It 18 evident that such counselors
have not tested the circuit to any ex-
itent, or they would have discovered
that it is a very sharp tuning circuit
without any addition to the variom-
eters.

The fact is the circuit is so sharp
vernier knobe on the dials of the
variometers greatly add to the tuning.
Adding the Estru variometers would
increase this sharpness.

The Estru variometer would answer

Continued on Page 8.

Picture shows Benjamin Freuad, constructor and designing engineer for the Chicago Salvage com.

pany. It was Mr. Freund who,

and hogked'up the set you see in this and other illustratioms.

working under the supervision of Editor Wells, made the panel layout

shoots into the phones will make an
ordinary phone rattle like a Ford go-
ing over a rocky road.

The panel and sub base layout, with
the proper dimensions, the location of
the holes to be bored for the instru-
ments specified, and other construc-
tion detalls are shown In an accom-
panying sketch.

A very clever arrangement of the
parts has been provided for, the sub
base panel for the tube socket carry-
ing the coil underneath. The plans
are complete and no further interpre- |
tation is necessary for a clear under-
standing.

Begin construction by preparing the |
front panel and the sub base. Care. |
fully drill each hole, making such
changes in location and sizes as may
be necessary if parts are used other
than those specified.

Mount first the tube socket on the
subbase.
undereath. Now put into place the
rheostat and attach the subbase on
the brackets as shown in layout, Wire
the rheostat and socket. Place the
two variometers into position, remov-
ing the feet and screwing onto panel
with the screw holes provided on the
instruments.

Solder Each Joint.

Run the various leads to their re-
apective places. The pictorial diagram
and the photos show the details of this
very clearly. Solder each joint care-
fully, making sure that the connec-

Follow this with the coil!

!

tions and coentacts are perfect. There |

is no necessity for spaghettl insula-
tion. Plain bus bar wire is best to
use, Follow the general scheme of
wiring as shown in the photos.

The cabinet here shown is one that
was picked up at a bargalin sale. Other
shaped and sizes may be procured, if
degired. In that case changes in the
panel layout must be taken care of.

In operating this set to get maxi-
mum results power tubes—any of the
tive-watt capaciiy are essential with
high plate voltage. Many readers of

i The Post Padio- Magazine have been
'inquiring lately if they cannot use the

199 tubes.

These tub2s can be used, of courss,
but they ara nat built to delxver the
output that the power tukes will give
forth. If they are used, disappoint-

i ment will result.

With somsa aerials it may be neces-
sary to load up the circuits a 1little to
bring in the higher wave stations. If
this is found necessary insert a fifty-
turn coil—either a plain or honeycomb
—In the grid circuit, from the variome-
ter to the grid post of the tube, and
enother from the plate post of fhe
tube to the other variometer.

It is essenfial that these two loading
collg be exactly of the same value so
that the variometers will be kept at
equal value. This is impotrtant.

The autopiex does not work 30 well
on local stations as it does on the long-
distarice fellows, altho experimenters

. have reported that they have had un-

'l Letter Box

GETS IN 61 STATIONS.

Radio Editor: Here 18 a record. of which
I believe I can b2 justly proud. It contains
sixty-one different stations, most of which
came in loudly and clearly. Last Monday
night 1 got thirtv-one different stations, in-
cluding. KFI, Los Angeles, Cal.:

KDKA, East I’ittsburg Pa.; KFDL, Den-
ver, Culo.; KFI, Los_Angeles, Cal.; KFKB,
Milford, Kan.: KHJ, Los Angeles. Cal.i
KLZ, Denver, Colo.; KOP, Detroit, Mich.:
Louis, Mo.: WAAK, Mﬂwaukee.
AR: WABA. Lake Forest, Tl.;
WBAD, aneamﬂls Minn.; WBAH, Minne-
apolig, Minn.: g Harrlsbuxg Ea
WBAP, Fort Worth 'l‘e\(as WBAV, Colum-
bus, Ohio: WBZ. Sprmgfxc]d Mass. ; “CA
Pittsburg, ‘Pa.. WCAP. Washington, D. C.;

WCAS, aneapohs Minn.; WCBD, Zlou ni.;

WOG. New York. N. Y., WCK. St. Louis,
Mo.: WCX, Deiroit, Mich,: W DAL, Kansas
City, Mo.; WDAR. Y

Philadelphia.
WEAF, New York N. Y.. WFAA, Dallus.
Texas; WFI, Philadelphia. Pa.: WGI, Mnd.
ford Hillside, Mass.; WGR, Buffalo, N, Y.:
WGY. Schenectady, N. Y.. WHA, Madison,
Wis.: WHAS Louisville, Ky.: WHAZ .Troy.
N. Kansas City, Mo.: WIAO,

WJAX, Cleveland. Ohio'
WKY, Oklahoma

Mllwaukee Wis.:
WJ%. New York, N, Y..

City, Okla.; WLAG, Minneapolis. Minn.;
WLW, Cincinnati. Ohio; WMAR, W aterloo,
Towa; WMC. Memphis, Tenu.: WOAD. Si

gourney, lowa; WOAI, San Amomo Texas:

WOAW, Omaha, Neb.; WOC. Davenport.
fowa; WOO. Philadelphia, Pa.: W OR,
Newark, N. J.: WOS, Jefferson - City, Mo.:
WOV. Omaha, Neb.; WRC. Washmgton.
D. C.. WRW, Tarrymwn N. Y.. WSA
Cincinnati, Ohio: WSAJ, Grove City. Pa.:

WSB, Atlanta, Ga.. WTAM, Cleveland, Ohio;

| variometers in the circuit as verniers,.

oplex Circuit,

WWJ, Deiroit, Mich.; WTAS. Elgin. IlLg
new JoXet station, which at the time had ne
letters. .
The pot I am using is a Casey ultra-audion
smgle t=5¢ outfit, indoor aerial. Would like
to c hallemge auybody for the single-tuba
record ARRY C. IRONS,
37206 North Kenneth Avenue, Chicago.

Radio Fditor—Y¥ am mterested in the Auto-
plex receiver, having built one. It does all
you claimn and meore. I get several New
York stations on a speaker. I succeeded in
getting former President Wilson's speech
also. You sure have a {ine radio sheet,
Keep up the good work.—John Ascher, 123
South Oakley boulevard Chicago.

Radio Editor—The vsrn.er has just becoms
a radiophan and had decided that he must
give up The Chicago Evening Post in favor
of some other evening paper, but am very
glad to see that you are publigshing by
far the best radio page in the city.

‘have a new Frede-Eiseman m,utvodyne
set and apparently can pick up anything in
the United States with ease, but in prowling

around } often get the name of the cily
in_ whi the broadcaster is located. but
fail to get the station call letters. g

there any list printed giving the cities in
alphabetical "order showing the call numbes
.of the station located therein?—L. A, Prouty,
226 West Adams street. Chicago

(Editor's Note—We will publish such
list in next week's Radio magazine an
make it a regular weekly feature.)

s i
GETS EVERYTHING.

Radio Editor: I waut to report progress
on my Autoplex just hooked up in the
rough, as I am following you in the Racde
Magazine (which, by the way. is a hunia
dinger). With the Western Electric unit
for victrola hand speaker, I have had eve
erything on the list from IKansas City to
Scheneetady, N.. Y. I believe there are
wondecful possibilities for the Autoplex, and
I am looking forward with interest to yowur
next article. WILLIAM G. COOPER.

618 South Grove Avenue, Oak Park.

BOUQUETS AND BRICKS.

Radio Editor: I have been a reader of
The Post for the last two vears, and like
it very much, especially since radiv pro-
cgrams have been published.

1 was just on the point of stopping de-
livery of The Post, on account of not hav-
ing a radio department, when you started
publishing daily programs, biut now that you
have added the Radio Magazine, I must say
it is the best paper of all the Chicago
daily's published. and should be so cousid-
ered by every radiophan.

Now that I have this *‘out of my syastem."
I wish to make a few remarks on your com-
ments on, DX Hound Reports. as published
in Nov. 22d issue Radio Magazine. ‘'Re-
head phones, causing phans to lie about
stations heard.” My answer to this is,
you chould be very sure your schedule in-
formation is correct, before you assert re-
ports from phans are not correct.

1 will give vou two incidents that occurred
this week, that wilil show your schedules not

correct, viz., Wednesday., Nov. WTAM,
Cleveland, Ohio. X picked up at 7:58 p. m.
and listened in until 8:01 at which time

it announced WTAM would remain silent
for about one-half hour to allow WJIAX,
Cleveland. to broadcast a talk by Secretary
Davis from Washington, 0. C.

'This talk lasted until 9:16, after which

§ WPAM came on again at 9:17 and com-

pleted its evening program, signing off at
. m.

. in this case, your schedule showed
WJIAX silent.

Again, last Thursday night at about 9
p. m. I was Yrying to tune in KFI. Los
Angeles, which, according to schedule, as
published by another Chicago paper, was ta
be on at 8:45. I set my dials to 469 meters
and picked up some swell music. and was
greatly surprised when the station was an-
nounced, to find I had WRC, Washington,
D. C. They are on 469 meters also. but
what surprised me was your schedule gave
‘WRC as silent last night.

These are only two cases, I know of
othera, but just now do not recall the exact
facta of the case, s0 will not mention them.

A few words about my set and what it
will do. I am only & novice at the game as
yet, but hope to improve asg time goes by.
1 have a neutrodyne special, tive-tube set,
which was built for me in a vietrol» eah-
inet. using a Morrison loud speaker attached
to the tone arm, with the following 1. -wi..
viz.: Installation was made on Friday, Nov.
9, about 5 p. m. when I startéd to try to
tine in some station, I have now had the
set just two weeks. during which time I have
picked up a total of {fifty-three. stations,
and am able to go right thru Chicago sta-
tions to long-distance stations in any case
where the meter wave is twelve to fifteen
over or under the Chicago wave.

In all cagses I tune in direct with loud
speaker. and do not use the head phones, as
it 15 not necessary for what I have pickeg
up so far. My set has six graduated diale
and one knob on ‘A’ battery.

The beauty of it is, when I get a new
station. I make a correct chart of the dial
reading, after which I am able to get this
-station again at will, whenever they are on
the air.

Inasmuch as I cannot be blamed for
lying, due to the pressure of head phones,

anm going to take a chance on -aundmg
you the list of stations I have heard on &
copy of a chart ag I make them up. You
will nctice this chart is indexcd. both as
per meter wave and alphabetically as per
station calk. so I make it easy to determine
the possibility of whether or not yvou wilt
be able to get a station desired. as the
chart shows qmckly tl‘nt m’teen metera

Contmued on ‘Page 8.
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View of autoplex looking at bottom of receiver.
. i show the wiring details quite clearly,

This and the opposite pheto

the inductance
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“|" Letter B f
_ Continued from Page 7.
- away on .each side will not interfere with

tuning in any station desired. The follow-
ing is a log of stations recently vnicked up.
algo the date of same up to Wednesday.
Nov. 21, and Thursday night, Nov. 22. Too
many in my home to make up%(a log.
Friday. Nov. 16 — WMAQ. K¥W. WDAP,
WPAD, WJAZ, WGY, WDAF. WOAW
. WWJ. WBAP, WFAA, KFI, KDKA, WJZ.
WSB, KSD, KHJ, WDAR., WLW. WMC and
WNAD.
Saturday. Nov. 17—KDKA. WDAF. WDAP,
WCAE, KYW, WMAQ., WSB, W@GY. WOC.
WFAA., WTAM, PWX, WIJAZ, WTAS.
KHJ and WSAIL |
Sunday. Nov. 18—KYW, WOC. WPAD.
WCBD, WHAS., WDBAP, KDKA, WPAH. |
WFAA., WEAF., WIAZ, WSY. WBL, WDAP,
WOAW, KHJ and KPO.
Monday. Nov. 19—KDKA, WDAP, KYW.
WCX. WRC. WCAE. WGY, WBAP, WOC,
WMC. WFAA., WOO, WCBD. WTAS. WOAW, t
WHAZ. KSD., WGR, WLAG, WSB, KFI,
H WBAY. HXD. CFCN imd WDAF, R l
i = Tunsday, Nov. 20 — WSB, WMAQ, KDKA.
b WDAP, WJAX- WJZ WWJ, WBAP. WSB.
WFAA, WSAIL KSD, WHB, KYW, \WWDAF. |
KHJ and KFI. J
Wednesday, Nov. 21—WJIZ WMAQ, WWJ.
KSD,WTAM, WDAP. WBAP. WDAF, WOR, |
WIAX., WO0S, WJAZ, WLAG, KHJ, woC

Bown Go Prices on
Standard Badis Material

REAL EBARGAIRS!

We quote just a few items,
to give you an idea. There
are hundreds more equally at-
tractive bargains at our stores.

=9

and 9XN. A,
I trust T have made my position clear
_ jn this case, and I hope you will continue

to keep up the good work on radio.—Leslie | L 5 .
W. Ottlt)). 7131 South Park Avenue. Pictorial diagram of the autoplex

circuit.

ALY, ON LOUD SPEAKER.
Radio Editor: Caught the following sta- - :
tions using Grebe C R 12, every one being | WGY. WOC. WOAM. WMC. WLW. WBAP,
= # (gistinguishable on the Magnavox: WBAH, WDAF. WTAS. WCBD and WOS.
4 i KDKA, Pittsburg: WCAE, Pittsburg: | We are usinz Atwater Kent varvicoupler. two
KDPM. Cleveland: WOS. Jelferson City, Mo.: | variometers and 1wo stages audio-frequeney.
KFI. Los Angeles: CFTC, Toronto, Canada: {—E. T. Hurry, 3007 5Hth avenue. Chicago.
WAAD, ginfi:nua‘}ét:; ngép, Fort Worth: .
WOAW, Omaha: . Schenectady ' = & v .
Cimcinnati: WHAS. Louisville; WHAZ, Troy. | P HERRSIARSERRCH £E. _
K. Y.© WHB, Kansas City: WDAF. K{nsas _Radivo Editor: If you wish an affidavit
New | ¥ several responsibie business men. same

will give you reswlts—guaran-
teed results. Stands about 22

Compiete 1o *5 O8

only ... ... .7

§'§'g§@@3 Cunningharm §

City; WFAA, Dallas, Texas: WJZ, ; &

¥ Yo¥k: WLW. Cincinnati: WMAJ, Kausaglwm be furnished ¥ou that PWX, Havana,
City: WMC, Menmphis: WOC. Daveuport: Cuba, , was distinetly heard Monday night.
WPAT. EI Paso. Texas: WSAT Cincinnati. | Nov. 19, and we think that your radio edi-
Sinee then until 9 p.-m, this evening, the | tor is rather careless in; calling the raiio-
253, 1 have eauzht, WSY, Birmingham: | phans of Chicago Hars when dhey report to
WTAM. Cleveland: WTAS, Elgin: WJJ. De- [ you they jhieard Havana, uba, Monday
troit; WTAL. Toledo. Ohio: 'WWIL. New Or- | night, Nov, 19. !
Jeans: WWZ. New Youlky WLAL. Tulsa.| -I had this station on the air Monday eve-
Okla.: WMARB, Oklahoma City: WEAF, WEB.-| ning, and others were listening in on my
St. Louis: KFGC, Baton Rouge, La. and|set. You ‘have come out with a radio
CVJIDC. Toronto, Canada. Whilp Chicago | magazine issued every Thursday. and you
stations have been going ‘‘full blasi,” T have  are soliciting the radiophans of Chic;}go
read in your magazine how one fellow can’t | hoping they will”become interested in vouf~
tune out WDAP. My advice to that Tellow | magazine. You certainly are not commene-
is by all means to buy a Grebe CR 12. TIling very well by allawing anyone writing
want -to compliment you on your radio | for your paper to use the word liur. as he
magazine, It sure is the berries.—Henry | did in last night's issue.

List P " cor Radiotron.
ist Price $6.50.

Qur Price.. ... . $4‘098
DETECTOR—

List Price $5.09. =
Our Bargain Price $3 08§3

Kratochvil, 2315 South Kedzie -avenue. Chi- We are inclosing copy of Jetter v
3 ve I 3 ve ar
ago. writing PWX today. and on reply ta thi:
—_— letler, we are positive we are going to
HAS 117 STATIONS LOGGED. prove to you PWX was on the air Monday

Tungar
Type

i : N N N : ight, Nov. L9 H. W. R. 8 S
Radio Editor: The following is a list of |[MEht. RNov. L9, H. . R. Sassmann, 126
stations which I have heard on my one- North Frankiin “Street, Chicaro.
tube Reinartz set (117 up to date) and still =

going strong: HE JLAS HIS WITNESSES.

KDKA, East Pitteburg, Pa.; WDAP, Drake Radio Editor- 0 T I = \
hotel, Chicago: WBV. Chieago, 1Il.: WAAF. | Radio Magazine OILA\f‘O‘I_eaS.z'V]‘;;‘ t‘l‘l;“%‘f’]"i Baﬁefy .
Chicago. Tll.: WJZ, Newark. N. J.. RYW, Prowler, ridiculing DX-crs regarding recgl‘r,)—
Chicaro, Ill.: WMAQ. Chicaza. Ill.; WOC. | tion of PWX. Havana, Cuba, Monday. Nov Exterior view of cabinet and panel markings of autoplex super B L
Davenport, Yowa; GKP, Chicago. Ill.: WLW. | 19, Beg to advise that that SR ov. | _ g p per. T :
Cincinnati. Ohio; WDAJ ~ Atlanta.  Ga.: | plainly heard by mysell and two othora sy ] — = — & # g
‘C"%B&TAQPM;‘H. glail ‘]’\é\]’g. Slge“l:‘m:fis‘M;\?:': signed off ut 11:31%, eastern stall(laxslrsti::‘é] . hould b 1 b 1 ; ’ 1
YBAT, Tulsa, Okla.: KSD. St. Louis, Mo.:|op  that date.—Leonard Mayer., 15 ‘est should be a reduction in the plate cir-| &
WRAP, Fort Worth, Texas; WPAD. Chi-|75¢1 & : ayer. 1544 Wesi t t T oty o i . :
cnga M WIAZ. Chicaga, TI..  WHAS, 13t Street. Chicago, onstruction o cuit voltage. It is because of this) & : \ .,
J.ouisville, Ky.; WEAA. Flint, Mich.: KFAF, e } characteristic I have not used this tybe ]
Denver, Colo.: . WLK, Indianapolis. 1nd.: USES ZENITH TUNER. . y t of variometers. The tube requires a . &
4 WHAZ, Trov. N. Y.: 0QXL. Schenectadv. Radio Editor: Here is a list’ of the sta’ Op eX e much higher voltage on the plate than )
. Y.. WIAO. Milwankee. Wis.. WGY. |tions heard on one night only. Nov. 21 these variometers will work with ef- It is light i i
Schenectady, N. Y.: WSY. Birminghan. Ala.:| using a zemith tuner and detector: antenna i : 4 KW e is light in weight, small and
WDAA. Nashville, Tenn.: WGM. Atlanta, |single wire, 15 feet high, 50 feet long. % icently, under the present arrange- compact. No parts to move
Ga.: WDAF, Kansas City, Mo.: WFAP, |ground water pipe: 1 & Conti a fr P - ment of the circuit. - . t bl
Peoria, IIl.; KWH, Los Angcles, Cal : WFAA. | ” 5DR. 8RY, RCK. 8DA, 8PH. 2CCI, 8PL SORGULCC WANOMM HA8€ | I am conducting some experiments give ftrouble. Charge 2
Dallos, Texas: WMAF. Dartmouth. Mass.' |9BHI 0AON, OAEM, S$IT, YBRV, 9YCER. with these variometers because I real.| & 2mperes per hour. List Price
GXU: WNAJ. Chicago, Ill.: WHB  laneas | gpER, 9DIL. 9RC. 9DHK. 9BQ, 9BMQ.|most efficiently as a substitute Tor}jze that thei liness 1 prov \ $18.00. Our Bar- §
Gily Mo WRAN—Galespure. TIl.. WCX, De- | 0GIX, 9AAV" DAAW. UEZY. 9AVW. 9EIY. : 4 Wlize that their smaliness would prove | & ™% ; 9 28
trdit, Mich.: WLAC. Mimcapolis, Minn.: | gpov “gHpr 8Om0, oBa. OBZ. 0ATM ong| € ones shown in the photos, as their |ideal for a portable set—a type of re-| & &ain Bricel@t i, . o
/ _}’)VI-‘})R. \ggglca]g.wl(iv&: 1\37139§ Q}?ihﬁn%‘:& AR (%), 3 T « SAIM andl gistributed- capacity is very low and|ceiver that proved very popular this |
. York N ¥ WRM. Ghampaign, TI.: KQV, B"%[?D'i"ﬁ'€ more amateur articles —Beverly their inductance high. last summer and which will be in | Klosner Vernie- Rheostats
Pittsburg. Pa.: WPO., Memphis. Tenn.: ™" o & » However, if these are used there|even greater favor next year. List Price $1.50 N
WHA, Madison, Wis.: WGAF, Tulsa, Okla.: : - . : B W oY i rice B=1i N |
Our price, each.. .....! C

WOS, Jefferson City. Mo.: WCM, Austin, pE———— — =+ - = =
Texas: GAWJ, Elgin. Ill.: GKWJ: GUU: = : -
WAAU, Philadelphia, Pa.: WEAD, Atwood.
Kan.: WTAS, Elgin, Ill.: WLAP. Louisville.
s WPA, Fort Worth., Texas: WMC,
Memphis, Tenn.: WEAX, Little Rock. Ark.:
WAAP, Wichita. ‘Kan.: WOO. Philadelphia. - N
Pa.: WKAN, Montgomery. Ala.: WWAY, i -
Chicago. IH.;. KHJ., Los Angeles, Cal.:
WCAE. Pittsburg, Pa.; WBZ. Springfield,
Mass.: WCAC, Fort Smith, Ark.: WHAPF,
Pittsburg, Pa.: WGR. Buffalo. N. Y.:
NUG, Keewena Point. Mich.; GAKU, Rock-

w ford, T.; GAJU, TFreeport, II.. PWX, I— B '6/%.
}{avana,W}Club;\: \¥LB. g[linuealpolis, Mcl%% - e —
AP, AAL owa City, Towa: e % 3 R By oral
WXJ. Albany, N. Y.; WOAW. Omaha, Neb.: /,,,// Bz 3 (R

i GAPM: EKFI. Los Angeles, Cal.; WSAH, ;. /

and Condemsess. . 11.49.
Vol Baerer > . 1,15

Kellogg 2400 ohm Guaranteed
Headset. List price $10.50.

b ... 55,98

3 Chicago. Ill.; KOP, Detroit, Mich.: WEAB,
Dea Moines, Jowa: GPDK: GBM: GYL:
GLY: WBL., Kansas City, Kan.: GBJK:
GBVG; WAAX, Crafton, Pa.:. WSAI Cin- -
cinnati, Ohio: WCBD. Zion City, Ill.; WDAR. : -
Philadelphia, Pa.: WFAT. Sioux Falls, 8. D.:
WOI, Ames, Iowa; WLAC, Raleigh, N. C.:
WBAU, Columbus, Ohio: WNAC. Boston,
Mass.: WJX, Cleveland, Ohio! WOAI, San t
Antonio, Texas: WAAK. Milwaukee Wis.:
WJAD, Waco, Texas: WTAM, Cleveland,
Ohio: WRC, Washington. D. C.: WBAK,
Harrishurg, Pa.; WOAH, Charleston. S. C.:
WMAY, St. Louis, Mo.; WSAX, Chicago.®Tll.; | .
WJZ, New York City: WAAW. Omaha, Neb.;
“WBAX, Wilkesbarre, Pa.. GAUL

The one hundred and seventecenth station
was in Watertown, N. Y., but I could not
eatch the call letters. I don't like to appear
boastful; but the Reinartz surely plows thru '
loeal interference.

I enjoy your radio paper very much. Got
some good tips on tuming a reflex from it,
G, L. Weinberger, 5329 Calumei Avenue,
Chicago. ‘
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3 . “IT'S THE TUBE'S HOWL.”

Radlo Editor: XKindly reserve for me a y

copy of the binder you advertise in your i . a .

new ‘‘radio supplement’”’ this week. ’Z‘u. .

“It."” the new supplement, sure is the| &

“ube’s how!,”” and I guess all Chicago = T — -

lians who read it will agree with me. Ly a E g

[+ {indly advise me when the binder is ready b
. for distribution. Address care of . H,
Benns, 219 West Adams streetl, city. Yours

in the big scoop,—R. H. Krogstad, .
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