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FOUR GIANT PLANTS
LINKED FIRST TIME

BROADCASTS PUT ON AIR
SIMULTANEOUSLY

WEAF, WGY, 'KDKA, and KYW,
deely Separated Join
in Experlment

NEW YORK, N, Y.—¥or the first time
in history, four big stations -in various
parts of the country were linked together |
and - broadcast’ simultdneously  récently|:
when ‘the program of the: Natlonal Electrlc i
zht Association convention here was put
41 T Ly VVDAF WGY

United States Chamber of Commerce, and
Anna Case, Metropolitan Grand Opera star;
sang,

The engineers who worked on. the in-
stallation of the lines encountered:a seri-
ous problem in preparing telephone lines
suitable to the handling of high frequency
currents. FBach of the lines had to be
carefully balanced and gqualized by means
of special networks and other adjusting
instruments.

Hear Anna Case at, Home

When Anna Case sang her voice was
heard by a vast assemblage on the com-
mon and in the streets of Flemington, N.
J., the century-old town near which the
singer spent her early girlhood days.

This was accomplished by means of a
mohile public address system. which a
citizens’ committee arranged to bring .to
the historic ' county seat of -Hunterdon
County for the occasion.

A receiver operated by engineers picked
up Miss Case's voice, and transmitted it to
a big vacuum tube voice amplifier which
made her voice audible in even the farther-
most corners of the park and along the
tree-lined streets.

SCULPTOR NO
LONGER NEED
. SUBJECT

Carvmg by Ether Waves Made
Possxble by Radio. Photo

Transmission

h“

British-Yank ~Invgm§ion

By Fred. Claive 'Zunibro
Fust pmtmes by Radio and now “Ra-
dmsculpture’” is remarkable: aceom:
plishment is brought ‘about through the
inventions of H. M. Ednmunds, and C.
Francis Jenkins. By combining®the: in-
ventions-of these two men it i3 possible
to earve a perfeet likemess of a person
thousands. of miles away. Not a’ slight-
rtistie likeness is the result, but a me-
chanieally perfect model that wﬂl measure
correct to the thousandth of am inch
It is now made possible "for' all person ‘on
shipboard of a trans-Atlantic’ liner to’ sit
for a few seconds before a camera and be’
able to call at'the ‘studio ‘ashore, upon
arrival, and: see his own:likeness carved
in stone, marble or grainite cast:in bronz
The process requires from two  to. three

Miss Harriet Bennett (above),
Pacific Coast Radicphans whe hear her
San . Francisco.

Nigey fishing on the Belgrade ILakes in Maine..
indeed a typical éxponent of the modern times thh his
Radio-outhoard-engine-equipped canoe

soprano, is well known to

often over Station
Below -is William
He is

K. &H.
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RADIO PHOTOSCULPTURE

(Continued from page 1)

AN EVENING AT HOME WITH THE LISTENER IN
(SEE NOTE BELOW FOR INSTRUCTIONS)

, - impressions have been transmitted by Ras
N = dio, which in itself requires about one
Station and City Met. | Monday | Tuesday |Wednesday| Thursday | Friday | Saturdny Sunday hour.
Develops From Photosculpture

— s CFCA, Toronto, Ont........ H :00}.6:00- 7:00| 6:00- 7:00( 6:00- 7:00| 6:00- 7:00| 6:00- 7:00 45- B:d5 H. M. Edmunds of RBrighton, England,
TO GET VALUABLE STAND- glé%l:l:, gla})‘;’\"éﬁ’h"gze 00 §:00- 5:00 11:30- 1:30 " 6:00- 9:00 83: i;gg has given to ths:1 wo‘rldft“photosculpmre"
{ T. P i P 5:00- 9:00| 5 5:00- 9:00 0- 7:30 or “ca.meraggrap hy,” after many years
ARD PARTS FOR SETS g?fF“,’]inv‘e‘rt?lé“oﬁ%}f.Pa“ .| 9:00-10:00 9:00-10:00 .. study and tireless work. This process is
s KFDB, San Franciseo, Calif. 0., . i 0|. ... | 9:00- 9:30 brought about by photographing the per-

More Items Added to List—Readers En- || g, Losaﬁng’czf:;‘%;’m 2% 66 100 =

10:00- 1:00 1| son or model to be graven and then chisel-

dorse Simplicity of Special KGW, Portland, Ors,

3 ing by a delicate machine, from the photo-
KHJ, Los Angeles, Cali 45-12:00 o=l N
Offer: iden KPO, San Francisco, Caii .110:00-12:00 Lmpressions. . e
KSD, St. Louis, Mo. 8:00-10-00 First the subject is placed before two

cameras, set at an angle so that the two
planes formed by the exposed part of the

6:25- 8:40

I

This Special Reward Coupon
appears each issue in Radio
Digest until further notice.
When sent in, accompanied
by necessary remittance, ac-
cording to the rules govern-
ing same, apparatus can he
secured. See apparatus list
and rules of offer below.

Save Me—1 Am Valuable
T

RNy

WEAF, New York, N. Y,
WFAA, Dallas, Tex
WFI, Philadelphia, Pa.
WGI, Medford, Mass
WGM, Atlanta, Ga

WGR, Buffalo, N. Y.
WGY, Schenectady, N,
WHA, Madison, Wi

Readers of the Digest all over the coun-
try ‘are beginning to send in their Special
Reward Offer Coupons. Although only
three of the coupons have been printed so
far, many letters have flooded in contain-
ing two comsecutive .coupons and .remit-
tance for various of the items listed be-
low under Class A, Other Radiophans
have told their intentions of saving the
offer coupons for more expensive appara-
tus, listed in Class E or above,

A number of new items have been
added this week to the very complete list
of -apparatus already catalogued. Among
these..are Turney spider. web coils and
mount; Premier variable condensers and
audio frequency transformers, Delta Mid-
get tubes with sockets and adapters, and
Resistometers.

The simplicity of the method of getting
the many standard and valuable parts and
accessories for sets; in practically every
case has appealed to the enthusiastic read-
ers. - All that is necessary is to clip .the
consecutive coupons appearing weekly on
page two, and send them, accompanied by
the mecessary remittance for the selected
item, to the Digest.  There is no limit to
the number of coupon series that can be
sent 'in by an’ individual for.apparatus;

Rules ‘to Remember

Ofle point. must bo. emphasized: to {h~-

WIP, P Pa.
WJAX, Cleveland, O.

WIY, New York, N.
WJZ, New York, N. ¥,
WKAQ, San Juan, P. R
WLAG, Minneapolis, Minn.
WLW, Cincinnati, O. S
WM. i

7 5
Instructions for Use.—All the hours above are given in Central Standard Time. If your
city uses Eastern Time, add one hour to each of the periods stated; if your city uses
Mountain Time, subtract oiie hour; if your city uses Pacific Time, subtract two hours.
If in addition your city is using Daylight Saving Time, add one kour to this result.

CONTENTS

by Radio Digest Publishing Company, ' 123.

Tadio Digest, Tllustrated, Volume V.. Number 11, published Chicago, Ilinois, June 23, 1923,
i West ' Madison_Street, - Chicego, .Iilinois.

Five Dollars; Foreign, Six Dollars: single copies, :Ten - Cents. 3
- gl ", Chieago, Tilinois, under. the Act of March' 3

Published weekly
Sutscniption - rates, yearly;
Entered "as seelog;i!;cuss matter. at the posioffice .at

400 |.. 8:00-10:30). plates in each camera give a two plane

= SPEQIAL RE‘VARD OFFER 476 9, -1 ,30' 9538-10338 view of g three plane object, (the model).
= 3?; gig&]gigg 9:30113200 That is, the third, or front plane actually

Coupon Nwmbel' 4 % i :00- 1:00 0| 6:00-1:00| & overlaps into each of the other or side,

two. This simpler form is described for
convenience. -When more than a side view
portrait is wanted, or it is desired to pro-
duce a statue, three or more cameras are
used set in a cirele around the model.
Example of Side View Portrait

For clearness only the side view portrait
will be taken for an example of how “Ra-
diosculpture” is accomplished,

With the two cameras set at an angle
and focused on the model, a projector,
similar to a slide machine used in motion
picture theaters, is set between the two
cameras and directly in front of the model.
A ground glass slide engraved with ver-
tical parallel lines, about 150 to the inch,
is placed in the machine and the shadow
of the lines thrown upon the model to he
sculptured.

These lines will appear warped and dis-
torted when viewed from any point other
than that occupied by the projector. It is
upon this illusion that this step of the
operation is based. The two cameras are
set at an angle so as to obtain'an impres-
sion of the contour of the lines as they fall
and rise with the surface covered.

When the plates are developed and the
pictures printed the result is a photo-
graph of the model entirely covered with
fine lines that accent the curvature of the
surface covered. These are the charts for
modeling the actual portrait.

So far only Mr. Edmund’s invention has
been considered, but at this point the
equally wonderful invention of Mr. Jen-
kins overlaps his co-worker's. By Radio-
photography the plates, or charts, are sent
to where the actual work of sculpturing isg
to be done,

How Charts Are Sent by Radio

The process of sending these sculptur-
ing charts lpy Radio is even .morse simple
in ‘operat!~~ than' sending a nhel 3raph.
First el is o1 'xfed by an artis
Ehen iy the

laking: ‘advantage of “the. special, _

the, coUDOns. Ul ge e aimmie, 17 2,3, and: 4 or 3,
T4, 5 and. 6.  The number of ‘coupens necessary and
the -cash remittance, of course, depend on' the item
sought by .tho reader. 'There is no- Iimit .t¢~ the
number. of* series: turned in by any omo Teader.
Another: point to remember is that cash, checks and
money: orders but no ‘postage stamps will be accepted.
To make seléction more simple the items have been
dividedinto -eight: classes, each class depending on the
humber.“of ‘consecutivé coupons and ‘amount of  cash
remittance necessary. The eight classes of items follow:
i Clasg A Articles
For {wo. consecutitvely numbered ‘coupons and thirty
cents’ ($0.80) any one of the following articles will he
sent: ‘1 Carter. Imp Jack and Plug; 1 Carter 15-Ohm
Rosistance. Unit; -1 “Schindler ..00025 mfd. DBuild-up
Mica  Condenser;  1' Schindler 0005 mfd, Build-up
Mica Condenser; 1 Shindler .001 mfd, Build-Up Miea
Condenser; 1 Schindler .002 mfd, Build-Up Mica Con-
denser; 1 Schindler ,0025 mfd. Build-Up Mica Con-
denser; 1 Martin-Copeland Sta Put Plug; Walnart Stan-
dard Tube Socket; Walnart UV-199 Socket: Ray-0-Vac
Dry Battery, 1% volts; Dubilier Micadons Type 601
(0001, 00025, .0005, .001, .002, .0025, .003 or .004
mfd.) ; Premier Gird. Condenger {.00025 or .0005 mfd.):
Promier Variable Resistance; 1 Carter 25-ohm Resistance
Unit; Standard Socket' Adapter for Delta Midget Tube.
i - Class B Articles
For four consecutively numbered coupens ana@ sixty
cents’ ($0.60) any one of the following articles will be
sent: 1 Carter .04 mfd. Special Fixed Condenser;
' 1 Carter Jick Switch; 1 Carter Hold-Tite Jack, One
Spring Open’ Circuit; 1 Carter Hold-Tite Jack, Two
Spring -Closed Circuit; 1 Carter Hold-Tite Jack, Three
Spring_ Filament Control; 1 Carter Hold-Tite Jack,
Four Spring Clesed Cireu; 1. Carter Hold-Tite Jaclk,
Tiye Spring-TFilament Control; 1 Pudlin Variable Grid
Leal ‘with (00035 mfd. Condenser; 1 Federal Universal
Phone Plug; 1 Federal Open -Circuit Jack; 1 Federal
Closed ' Circuit Jack; 1 Tedoral Double Cireuit Jack:
1 Martin-Copeland Shur Grip Plug; 1 Martin-Copeland
WD-11 © Socket; 1 Martin-Copeland WD-11 Adapter:
1 Martin-Copeland UV-100 Sosket; 1 Martin-Copeland
UV-199 Adapter 1 Martin-Copeland Pull Switch; 1
Martin-Copeland 5-point Inductance Switeh; 1 Martin-
Copeland Variable Grid Leak; 1 Martin-Copeland
SPST Knife Switch 1 Martin-Copeland SPDT Knife
Switch; 1. Martin-Copeland DPST XEnife Switc
Martin-Copeland DPDT Knife Switch; Walnart Variable
Grid. Leak; Walnart Inductance Switch; Electrad Grid
Leak * (with clip mountings) ; Dubilier Micadons Type
600" (:0001, .00025, .0005, 001, .002," .0025, .008, ;
cor .005 mfd,); Dubilier Micadons Type 610, (.00, .002,
20025, . .003, 004, or 005 mfd.); Dubilier Micadans
Typo 601 (.008 mfd.); Dubilier By-Laws Condenser (.1,
.25,-or 5 mfd:) ; Premier Universal Tube Socket: Premier
Radio Dlal (3/16, 4, or 5/16 ineh black or white face);
Premier Universal Radio. Jack, Open Circuit; Premier
Universal Radie Tack, Two-Cireuit Three Spring; Premier
Duiversal Radio Jack, Two-Circuit Four Spring; Premier
Universal Radio Jacl, Filament Control Three Spring;
Premier Switch Tever and 10 Points; Turney Spidor Web
Coil (SW-20 with .038 milhenry inductance, SW-15 with
2066 ME., or SW-20 with .300 MH).
Class G Articles
For six. consecutively numbered coupons and ninety
cents (30.90) any one of the following articles will be
sent: 1 Carter 6-Ohm Vernier Control Rheostat; 1 Carter

“Tu-Way' Plug; 1 Toderal Panel Mount Socket: 1
Federal 6-Ohm Rhéostat; 1 TFederal 3-Ohm (Fower)
Rheost: 1 Amperite Automatic Filament Control (with

miounting); 1 Martin-Copeland Marco Rheostat;
Martin-Copeland Series Parallel Switch; 1 Martin-Cop
land DPDT Panel Switch; 1 Martin-Copeland 7-Point.
Inductancs §witeh; 1 Martin-Copeland 9-Point Induce
(Continued on page 9)

World’s ‘R ative! i

et,
The Week’s Advance Broadcast Programs.
d ing: Station Di
Flewelling Answers, by E. T. Flewelling.....
Editorials; Indi-Gest; Condénsed. by Dielectri

B
Br

. Marx.

Questions’ and Answers................
Radio Hllustrated, a Page of Pictures..

v, Part:I~Station Schedules.

First ‘Steps for Beginners in Radio, Chapter VI—About Crystal Detectors, by Thi
Flewelling Circuit in Portable Set; Douhble Filament Globe Makes Battery Charger;
Hoix_f!v to Make a Camper’s Portable Reflex Set, Part I—Carrying' Case and Built-in Loop, by

Selectivity in Portable R.D.-8; Reviews of Books,

W. Benson. 11
Other Kinks. 12

fiber carrying case.

choose.

its wiring connections and parts,
this circuit.

fans.

what games are broadcast.

Looking Ahead

For the Campers, Bathers, Automobilists, Hikers—and who not? Harry j. Marx

will continue next issue to tell how to build a portable set complete in a
Read page thirteen.
loop aerial are compactly assembled in a convenient unit.
issue Mr. Marx will give three good hook-ups from which

Batteries, headset, and even a
In the June 30
the builder may

Beginners’ First Steps by Thomas W. Benson next week will be devated to the
theory and operation of the vacuum tube as a detector. Mr. B
of this important fundamental in the foundation of Radio knowledge, should
be read even by the experienced amateur.

enson’s review

A Super of the Latest Type—The Nacireman-—Complete hook-up diagram showing |

Many excellent reports have heen given on
Watch for it next week as R.D.-87.

Flewelling Answers to Radiophans’ Queries—a department for the Flivver Super
E. T. Flewelling continues to write exclusively for the Digest, while
he prepares to spring a few more big surprises. Keep your eye on Flewelling!

A Radio Baseball Schedule—for the Ball-Radiophan.
an early issue and will tell what big stations are giving baseball results and
Tell your baseball fan friend about it.

This schedule will appear in

Have a Copy with You on
Your Vacation

WHEN YOU WANT

YOU WANT IT!

BE SURE OF YOUR WEEKLY COPY

BY SUBSCRIBING NOW

SEND IN THE BLANK TODAY

Publisher Radio Digest,
123 West Madison St.,
Chicage, Hllinois,

Please find enclosed check M. 0. for Five Dollars
(Six, Foreign) for One Year's Subscription. to
1llustrated.

Radio Digest,

City. a Statoccioneaeniin,

: AE783-She lines, thrown
by the project. are transmitted. By this
method only two tones, black and white,
are transmitted whereas in sending an or-
dinary photograph it is necessary to deal
with the series of gray tones ranging from
black to white.

The charts sre placed in the Radieophoto
transmitter which theoretically cuts the
photo into small slices. That is, a tiny
mirror follows up and down, beginning
Wwith one edge, and traveling in a series of
parallel lines that slightly overlap the
adjacent ones. The impressions of the
light and dark on the mirror reflect into a
selenium cell that conveys the impression
received into the actual Radio transmitter
where the impressions are again trans-
formed, this time into ether waves. The
receiving mechanism reverses the process
on a sensitized medium, such as phota
print paper.

How Ingenious Apparatus Works

When the cutting, or modeling charts

have been received the process roverts
back to the invention of Mr. Edmunds,
The charts are then placed in a delicate
drilling machine. This guided by the hand
of the operator, drills in tiny furrows in a
seriés of parallel lines. These small
trenches are varied in depth to conform
with the rise and fall of the lines on the
Radio transmitted chart. If a bold reliefr
is wanted the drill is driven deeper into
the material used than if a plaque iz being
made,
The furrows are so small and so closely
drilled that it is almost impossible to see
the ridge between with even the aid of a
high powered microscope, To the naked
eye the finished product appears even more
delicately carved than handwork, work
that requires weeks and even months to
complete with the model constantly hefore
the sculptor in a fatiguing pose.

Possible Uses of Invention
In the future when a great person of
note leaves a foreign land to visit another
country it will be possible for him to view
his. own carved likeness produced in the
land of visit. This can de done by Radio-
sculpture without the sculpturer even see-
ing his model.

By Radiosculpture it will he Possible to
preserve the drilling charts for future gen-
erations to erect statues of memorial or
commemoration.

Relief maps in time of war, may also
be rapidly duplicated at distant pointg
where needed.

Another valuable aid of Radiosculpture
is that of transmiiting architectural
models from one city or country to an-
other, No longer will an architect have to
rely on drawings to impress a builder. Tt
means a builder will he able to see an
actual model of a building or statue sub-
mitted by an architect or sculpturer

thousands of miles away,
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INVISIBLE AUDIENCE |

HONORS ITS CHURCH

KDKA'S AIR CONGREGATION
ERECTS BRONZE TABLET
Contributions Reach 4,700 for Memorial

to First Chapel to Have Services
Broadcast

PITTSBURGH.—The first Radio memo-
rial tablet in the world—donated by and
dedicated to the invisible Radio congre-
gation of Calvary Episcopal Church, Pitts-
burgh, - Pa.,—was unveiled during the
church services of that congregation re-
cently.

Hundreds of men, women and children
witnessed the dedication of the bronze
tablet to the unseen Radio ‘congre-
gation which is known to be in
the area stretching from the At-
lantic to the Pacific ocean and from
Hudson Bay in the north of Canada to the
extreme southern part of South America
and ‘which was enlisted when KDKA, one
of the pioneer Radiophone broadcasting
stations, began to broadeast Calvary
Church's services more than two years

DEMPSEY MATCH ON
CFCN—EVERY PUNCH

ALGARY, ALTA.—The Gibbons-
. Dempsey world heavyweight
championship match at Shelby,
Montana, will be broadeast July 4
from Station CFCN of Calgary, owned
by W. W. Grant, Ltd. A direct wire
will run from the ringside to the pow-
erful station. This plant is the near-
est super station in the vicinity and
has a working range of over 1,000
miles.

“AL” SMITH CHOOSES
AIR AGAINST PRESS

LBANY, N. Y..—By wire from Al-
A bany to Station WGY, Schenec-

tady, Governor Alfred E, Smith
reached the ear and mind of the citi-
zens of New York state recently when
he gave a report of his stewardship.
The report generally reaches the voters
through the press. This year Governor
Smith talked direct to the people, ex-
plaining the financial condition of the
state in detail.

MAKES CYCLE

RIDING EASIER

ago.
First Radio Minister Present
Rev. Hdwin J. van Etten, pastor of the

corld to lhave his services broadeast;
Bishop Alexander Mann, of the Pittsburgh
Episcopal diocese; H. P. Davis, represent-
ing Station KDKA of the Westinghouse
Company, which station first broadcast
church services, and other prominent
Pittsburghers took part in the ceremony.

More than 4,700 people contributed to
the purchase of the tablet. The contribu-
tions came in every form of legal tender—
silver dimes, stamps, nickles, pennies and
checks., A worker in a southern cotton
mill sent Dr. van Etten fwo cotton socks
with a nickel in each toe. A sailor from a
boat on the Atlantic sent the minister 120
pennies he had won playing penny ante.

Tigteners Respond Quickly

The contributions came as a result of
Rev. van Etten’s idea that his Radio con-
gregation to which he had been preaching
nce January 2; 1921, might like to con-
tribute to some sort of memorial. -Accord-
ingly during the reading of his regular
announcement Dr. van Etten addréssed, di-
rectly, his unseen hearers and told them of
the pian and. askad-small cdntributions
fiile) ight aike .to: par- |

arch, who was the first minister in the}

Resbt‘)nses to the ide: sre almost. in-

stantaneous.

received froin people living in Pittsburgh.
People living in the district even walked
to the minister’s home a few minutes after
they had listened in to him and left their
contributions, even as ‘he was preaching
by Radio.

Calgary Signals Heard
Off Japanese Coastline

5,000-Mile Transmission Sets New
Canadian Record

CALGARY, ALTA—What constitutes a
record for long distance Radiophone
broadeasting in Canada was established
by CFCN, the broadcasting station of the
W. W. CGrant Radio, Ltd., here recently,
when it was heard off the coast of Japan,
which is approximately 5,000 miles from
Calgary, and in another hemisphere.

CFCN signals were heard by L. 8. Haire,
Radio operator on. board the steamship
Stuart Dollar, plying between San Fran-
cisco and the Orient, when the ship was
just out of Yokohama, according to a com-
munication received from Mr. Haire.

Actress in Flag Day Address

NEW YORK.—One of America’s most
distinguished actresses, Julia Arthur,
gave a patriotic recitation, “The Flag,”
on Flag Day, before Station WEAT'S
microphone. Miss Arthur is one of Amer-
ica's favorites and gave much of her time
during the war to patriotic service,

An hour after the announce- |:
ment was. broadcasted: contributions were,

make a good antenna.)
one’s balance on a cycle.

AR H:‘L C: Mathews, Station 97N, divisional
3 tandant of thalAer Z

RADIOS TREATMENT
_T0 INJURED SAILOR

SEA-AMBULANCE ANSWERS
EMERGENCY APPEAL

Vessel Anchored Nine Miles from Land
Brings Help by Ether
Waves

[
By L. M. Lamm

WASHINGTON, D. C.—The steamship
West Cahous, lying at anchor in Balti-
more harbor, nine miles from the city,
needed medical help at about 3 A. M. re-.
cently and needed it quickly. A member
of the crew had fallen into the hold and
hurt himself seriously. So the captain of
the ship sent'a Radio broadcast asking
help.

The call was picked up, not in Balii-
more. nine miles away, but at Cape May
N, J., about 100 miles due ecast of Balti-
more. As Cape May was separated from
the West Cahous by parts of Nesw Jevsey
and Delaware and by the eastern shora of
Maryland, not to mention Delaware and
Chesapeake Bays, no direet help from it
was possible.

Qperator Consults Surgeon

But the operator was on the job.
Promptly he consulted the long distance
list in the Baltimore telephone directly
and called up the residence of the Public
Health Service, surgeon in charge of the
Marine Hospital in Baltimore, 100 miles
to the west. The surgeon, roused from
sleep to receive the message, asked him
to Radio certain emergency treatment to
the West Cahous and to direct the captain
to send a boat to a certain pier in Balti-
more, where he would find a surgeon wait-
ing to go out to the ship with him., And
S0, in the middle of the night, in less than
an hour, a ‘“Radio-controlled,” seagoing
ambulance carrying a Public Health Serv-
ice officer reached the side of the injured
sailor and brought him later to the hos-
pital. e

PRIVATE PLANTS TO
TAKE LAKE STATIONS

Step Necessitated When Navy
Quits Nine Plants

CHICAGO.—Radio service will be pro-
vided for great lakes. shipping as the re-
sult’ of a recent ‘agreement of private
broadcasters to handle great lakes. traffic.

S

Why shouldn’t it be easier to ride a bicycle equipped with a portable set. (Note, the spokes should
fter balancing some regenerative sets it should be less difficult to keep
At Yeast Miss Josephine Kiernan thinks the plan worth smﬂ(g\% agoiz{t:

ARMY-NAVY CONCERTS
TO BE SENT OVER U.S.

New Washington Plant to Relieve
NAA During Summer

WASHINGTON.—Although the broad-
casting of the government’s band concerts
by NAA, Arlington, will cease during the
summer months, Radiophans within sev-
eral hundred miles of Washington will be
able to pick up some of the concerts if the
plans of the Chesapeake and ‘Potomac
Telephone Company are carried out.

By June 18, this company hopes to
complete its new station here and start

broadcasting the open air public concerts
from the White Lot and local parks where
the Marine, Navy and Army Bands play
almost daily.

Through the aid of a new portable input
apparatus recently perfected by the tele-
phone engineers, the company expects to
furnish the added electricity necessary to
pick up concerts and transmit them by
wire to their station for Dbroadeasting.
This apparatus is mounted on a motor
truck and can be dispatched anywhers in
the city where something is to he broad-
cast.

Important speeches and some of the
concerts will be put on a land line to New
York and broadeast simultaneously from
Station WEHAT on a different wave length,

it is planned.

LA A Rad

lay - lezgue, working in co-operatioil

. |:Station WJAZ, will handle the “code stuff’f

for this territory: The necessity of getting
a private broadcaster to ltandle the lakes
traflic was caused by the navy’'s withdrawal
from nine great lakes stations,

In Cleveland, according to an' Associated
Press report, the Great Lakes Wireless as-
sociation was organized by vesselmen hav-
ing boats equipped with Radio. Through
this organization, which is headed by Fred

L. Leckie, of Cleveland, the navy station at
Duluth will be opérated by the association
and negotiations are reported for the as-
sociation to take over eight other navy
stations, —

Vermont “U” Plant May
Be Link in Army Relay

Star Student Station Drafted to
Co-operate Officially

BURLINGTON, VI.—Owing to their ac-
‘tivity and successful work of the past two
vears, the University of Vermont Radio
station, 1ARY, has been selected to go
through several tests in preparation for
co-operating with the army Radio station
at Ft. Ethan Allen in receiving and relay-
ing government messages. The station at
the university is under the management
and operation of the students, and, has
been heard regularly in England this
spring, Two years ago this station was
one of the first to be heard in the amateur

transatlantic tests to Scotland.

THE ANTENNA BROTHERS

Spir L. and Lew P,

Undesirable Outside Interference
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HEAR FALSE TINKLE
OF LIQUOR GLASSES

CANADA PROGRAMS RAISE
AWFUL THIRST IN U. S.
Alberta, However, Shatters All llusions

in States—=She’s Dry Herself!
-—But She Votes Again

By Jeffrey J. Dingman
CALGARY, ALTA.—Radio is playing a
tirémendous part in increasing to an al-
most unendurable stage the thirst of
American Radiophans, rendered already
severely acute by the Volstead act and
ardent. prohibition enforcement agents.

Recent broadecasts from CFCN, the sta-
tion'of the W, W, Grant Radio, Ltd., here,
have added greatly to the thirst of that
part of the An‘Jm ican nation which nigntly
clamps the headset on and tunes in its
receiving set to Canadian stations. For,
wafted on the ether waves out of Canada
come vague hints and aggravating rumors
of flowing wine and liquor to be obtained
just by crossing the border.

Evidently Radiophans of the TUnited

States are suffering from an illusion, for
' there is just as total prohibition of alco-
holic liquors‘ in “Alberta at the present
time asg there is in the TUnited States.
However, the people of Alberta are again
to vote on the liquor question November 5
and Radiophans of Canada’s sister nation
across the international line are already
taking preparations to have their receiv-
ing sets in perfect order for that night to
hear the big news broadcast from CFCN
at Calgary.

Cabaret Broadcast Starts Something

Ever since jazz music from the Plaza
Cabaret in Calgary has been broadcast by
remote control from CIFCN, a flood of
letters. with the words  ‘“prohibition,”
“liguor,” “dry,” and the remainder of the
well-known vocabulary, has been.pouring
into the broadcasting station.

In repudiation of rumors to this effect
which apparently have become exceedingly
common in the United States, it may be
stated that absolutely no intoxicating lig-
vors are allowed on the premises of the
Plaza cabaret, and only the imaginations
of the listeners in are responsible for the
false ‘impression which has been gained.

Business . men_ of Calgary report that
this, feature, recently = commenced by
CFCN, would be a considerable factor in
attracting’ a great many :tourists  from
the United States:to Canada-this year.

SUMMER PHOTOGRAPHS?
EARN A DOLLAR—

tures. You and your camera can

earn a dollar by sending the Digest
out-of-door photos involving the use of
Radio in camp, the automobile, swim-
ming, boating, canoeing, on the hike,
playing golf, etc., Send such photo-
graphs with mnegatives and a few de-
seriptive words, including a stamped,
addressed envelope so :that unsuitable
pictures may be returned.

SUMMER PHOTO DEPARTMENT,
Radio Digest,
123 W. Madison St,; Chicago..

SUM‘MERTIME means summer pic-

RADIO FIRE ALARM
SYSTEM FOR BOSTCN

City Soon to Have Airphone School
for Laddies

BOSTON, MASS—Although Radio has
had an unofficial status in the-Boston fire
department for some time, most of the
firehouses having receiving sets to get the
broadcasts and while away the time dur-
ing hours between alarms, the department
is soon to have a school of Radio instruc-
tion.

Commissioner Theodore A, Glynn has or-
dered that such ‘a school be established
at once with George A. Fickett, superin-
tendent of fire alarms in charge, and twen-
ty men under instruction at present. When
the course is completed, the men of the
school will man the Radio fire alarm
equipment which will augment the regular
signal system, and eventually perhaps,
supersede the wire system in directing
movements of the fireboats at East Boston
and South Boston, which now have Radio
equipment.

Copy Navy Code 11,500 Miles

WASHINGTON.—A.- Radiogram from
the naval station at Caviet, P. 1., addressed
to San Francisco for relay to Washington,
was picked up in the Washington Radio
Central recently and copied before the
San Francisco operator indicated. its re-
ceipt. Needless to say, it was not relayed
to: Washington. 'This message was copied
without error over 11,500 miles of sea and
land.

‘Army .Program at WCAH
COLUMBUS, ' OHIO—La  Societe 'des
Hommes et § Chevaux, the fun oxgamza—

tion“of the Ameérican Legion, broadcast
a ' Program  -receéntly through  Station
WCAH, the Entrekin company.. The: Co-

lumbus branch of the order, Am-Le Voi-
ture No: 15, ‘made'its Radio debut on this
. occasion, and presented music and humor
redolent’ of life in the army and navy,
featuring bugle calls 'so familiar to the
wearers-of the olive drab.

Form Radio Club in Berlin

WASHINGTON, D. C—A Radio club
has heen founded in Berlin by a number
of experts and amateurs for the purpose
of furthering the' interests of amateur
Radio operators and of bringing general
Radio matters to the attention of the au-
thorities.

. New CARTER Vernier Control RHEOSTAT
Simple, I:USILIVB digtinctive, reliable. Satin silvar
finish; clock ring pigtail connection insures posi-
tive. and l‘uliﬂlﬂe oneration.

o
Cade 1-D, 30 %hm, for U. V.
Write' for Bullﬂtw: aft Cm’tnr Produc!:
CARTER ADJ MIPAN

209 S. Statﬂ 8t., CHICAGO

Ruild Yw*@wzr

IiAZLLT INE

TR0

0 e REED - EISEMANN
Licensed Essential Paris

Complete wiring dia-
gram, instructions, etc.
sent in gpecial container with
patented essentialparts. Three
NEUTROFORMER COILS
mGur:ited on vatinblg
DOUBLE NEUTRODON(as illustrated),sencfor
$21.50. Askyour dealer t6 show you these parts,
as well as complete assembled five-tube Neutro-
dyneSetinmahogany cabinet, ModeINR-5, $150.
Orsend 25¢ fmr Neutrodyne Constructoy
swhich shows “How to Make the Neutrodyne'®
_,REEB-EHSEMAVN mnm CoORPORATION
1255 Fourth Avensne New York
Eicensed by IR, M, Inc; Under Hazeltine Patenits

“lpress, & fast train runbing between Li%

pool-and London, has' been equipped with
a' powerful receiving set, loud speaker and
loop aerial, which are located in: a special
Radio salon,” where the passengéers can. be
amused. and interested during the tedious
journey.

We Live ggg Kansas

—but we receive programs from Atlante, Min-

neapolis, Davenport, Fort Worth, Madison,

Los Angeles, Dallas, Kansas City, St. Louig, Denver

and San. Antonio on Crystal without batteries. Your

erystal get requires only easy inexpensive changes.

Bend stamp for further information or $1.00 for
i ings and § i i

LEOH LAMBERT, 501 South Volutsia, Wichita, Kanass

ETHER COMPASSES
FOR NAVY BLIMPS

Officials Consider Plan to Equip
Big “ZR” Ships for Dark and
Fog Navigation

WASHINGTON.—Plans for equipping
the two new naval rigid airships with
Radio compasses so that they can navi-
gate in darkness or in fog, are under con-
sideration. These are the great ZR ships
now building.

It is believed that the Radio compass
installations  can be made satisfactorily,
and that this feature will prove a valuable
asset for the efficiency and safety of both
personnel and material through assisting
the accuracy of navigation. The location
selected was adjacent to the observation
platform located on top of the ship, well
forward. A coil has been designed which
will enable observations to be made in
frequencies extending over a band of
from, approximately 600 to sixteen kilo-
cycles. If this installation is made satis-~
factorily, it will be the first time a Radio
compass -has -been successfully installed
upon a lighter-than-air craft.

Give WBAP’s ““Hired Hand’’
Miniature of His Cowbell

FORT WORTH, TEX.—G. C. Arnoux,
Radio Editor, Star-Telegram, Fort Worth,
Texas, alias announcer GCA or “The Hired
Hand,” who daily wields the cowbell be-
fore the microphone of WBAP is proudly
displaying a miniature gold cowbell, pat-
terned along the style of the original. This
unique token is inseribed “From Gaines-
ville 147-piece Boys' Band, C. C. Shell,
Director, to ‘The Hired Hand,” It was
presented to the popular announcer by
the band which was heard several weeks
ago, broadcasting from Station WBAP,.and
complimentary acknowledgments were re-
ceived by the Gainesville, Texas, band from
nearly every State in the Union.

Premier radio Producks

Are all their name implies

Why not begin standardizing now?

“Radio Eye” Guide for
London Derby Traffic

Flying Scouts Flash Road Condi-
tions to Grandstand Box

LONDON, BENG.—Radio waves again
controlled the immense tide of traffic that
rolled into Tpsom for the derby recently,

From a box in the grandstand one man
observed to see just what was happening
to the streams of vehicles for twenty
miles around. The trek to Epsom began
the night before the race and from dawn
until the classiec was run there was a
steady influx by all roads.

This man was able to see through the
eyves of his Radio scouts, some of whom
were flying over the course, and others
touring the approaches in automobiles,
Each was in direct communication with
the “master eye.”

Col. Laurfe of the British air ministry,
who was in charge of Radio communica-
tion at the course, declared that this was
the second time Radio had been so used,
and had proved very satisfactory.

CUNNINGHAM
TUBES REPAIRED

€-300 or UV-200,
9

A}
Moorehead Dmcmm B
Moorehead An\pllﬁers
DV-6 or o4
Ao s ey
NEW DX 14 VOLT TUBE:
- All tubes guaranteed to work like new.
Mail Oxders Given Prompt Attention
‘24 Hour Service”

RADIC TUBE CORP.

55 Halsey Street Newark, N. J.
TUBES SENT PARCEL POST, €. 0. D.

EE )

Correspondence solicited from
responsible ‘distributors

Write today for
Radio “'Parts™ Bullctin.

Promier Plertsis ompany
Established 1903

3810 RAVENSWOOD AVENUE
CHICAGO, ILL.

Variocouplers .
o: Transformers ,
: 'Rhecm[ats oo = Willard
= i o b T‘Sa [Tor use W;,th \]\’D 11
ubes. . Suppsy carrent at olts to
Head Sets one WD-11 Tube. for 210 hours on a
Resistances single charge. Rechargeable. . Brand
“Microstats” new, size 4x5%x7 inches—Chi-Rad guar-
Dials and Knobs snteed.
Condensers 2-Volt Willard Charged. ., $7.50
acks 2-Volt Willard Dry....... 6.50
Plugs

These same Willards can be adapted to
deliver 8 volts for purc D. C. for C. W.
Transmitters, Better than a generator
because no filter is necessary. Much
less expensive:

In lots of 40 (320 volts) . $160.00

(Better prices on

larger quantity)
Spm:zfy dry or

charged when orde

Your key to the true joys of radio!

Receive all broadcasting without outdoor antenna,
loop, or storage battery!

The Receiver employs both Regeneration and
Tuned Radio Frequency Amplification with only
two simple tuning adjustmenits.
A Dial, graduated in wavelengths,
enables you to locate quickly the
program you desire.
The walnut cabinet, with its bat-
tery compartments, harmonizes
with the most tastefully furnished
room,
Edcensed under Armstrong U. S, Pat. No, 1,113,140
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allest Regenerative Set .

How to Construct Vest

Pocket 800-Mile Tuner

By Warner Bates

HE world’s smallest regenerative

set! Much interest has attached to

the recent announcement of the con-
struction by Roslyn V. Russell, Niagara
Falls, N. Y., of a peanut tube miniature
regenerative set which can be carried in
the pocket and yet will do all that could be
expected of many larger and more compli-
cated outfits. Mr. Russell completed the
set during the winter and under favorable
conditions listened in on broadcasting sta-
tions and amateurs in all but the sixth and
seventh Radio inspection districts. A
portable set indeed!

Dial Container Iy CTabinet

Mr. Russell ordered a Sleeper dial and
when it was_delivered he found it housed
in a wooden box 3% inches square by 1%
inches deep. On receipt of the box the
idea struck Mr, Russell that he could by
ingenuity design a receiver to fit in the
container.

The corners were reinforced by small
85-inch triangular blocks of wood with
holes through their centers through which
screws were passed to fasten the panel
on the front of the box. A 5 by 2%-inch
hole was cut out of the back to pass the
end of the sub panel which carries the
three battery binding posts.

The panel is of ¥-inch bakelite, 314
inches square. The sub panel is fastened
to the front panel by two 8-32 flat head
screws and is 231§ inches wide by 2 inches
deep.

A well designed, efficient regenera-
tive set so small it can be put in
coat pocket or vanity case, is worth
reading about. Roslyn V. Russell,
builder of the outfit, here shows its
size compared to an ordinary watch.
‘The illustration of the set is prace~
tically full size, as the case meas-
ures 3% inches square by 1% inches

© Int.

Single Circuit Regenerative
The circuit used is an improved regen-

erative single circuit using a spider web
coil tuned by a vernier variable condenser
and a switch on the antenna inductance.

e 1y —]

Uouoodooy

Winding and Connecting $pider Web

Fastened to the outside of the variable
condenser by means of sealing wax at
various points is the spider web coil, (Ses

o
10-A+0-B+0
&

TUBE SOCKET-

VAR IADON
SPIDER WEB COIL

o
_—PEEPHOLE

2&’
REINFORCING AND

‘PANEL HOLDING
BLOCKS

PIECE CUT OLTOF
BACK TO PASS END
OF SUB PANEL

&

VERNIER COND.KNOB

S-32 FLATHEAD T
i AAS(CREWS HOLDING r‘\
S8 PANEL.
) Q Ad} N \‘¢ i
FRONT PANEL REMOVED, FRONT OF ASSEMBLED PANEL
Figure 1

The tickler feedback has fixed coupling.
Figure 2 shows the hook-up used and the
number of turns in each part of the spider
web coil,

As was stated, the secondary is tuned

by means of a vernier variable condenser
controlled by a wvernier dial (small knob
in the center) in the center of the panel.
is a .0004

The condenser mfd. Variadon

¥

N

*—ROTARY ¥
PLATES

SO0 TURNS

TURNS

il [

Figure 2

which was cut down from its normal 3%~
ineh diameter to a size 215 inches square
without, in any way, impairing its ef-
ficiency.

The shaft of the Variadon was drilled
through the center to take a 1-16-inch
brass rod, and a specially shaped brass
vernier plate, shown in Figure 3 was
soldered to the rod, which in turn was
attached to the vernier knob of the dial,

Tigure 4). This inductance is wound on
a “former” 114 inches in diameter. Twen-
ty-seven pins are mounted equidistantly
on the edge of the former and the coil is
wound with No. 30 single silk covered wire
S0 as to pass through every second pin.
The tickler coil is wound first and con-
sists of 65 turns. The wire is then broken
and the antenna inductance of -15 turns

SHAFT

Figure 3

tapped at five points, started. The begin-
ning of the antenna inductance goes to the
5th contact on the aerial tap switch; 5
turns are wound and a tap is brought to
the 4th contact; 3 turns are wound and a
tap is brought to the 8rd contact; 3 turns
are wound and a tap brought to the 2nd
contact;” 2 turns are wound and a tap
brought to the 1st contact, and finally 2
more turns complete the antenna induct-
ance and the last tap is connected.to the
ground binding post and the Variadon
rotating plates.

The wire is not broken at this point but
winding is continued for 50 turns and the

end of the wire is connected to the grid
condenser and leak and the fixed plates of
the Variadon. The turns of the inductance
after winding were doped with M-R No.
11 varnish, After this had dried thor-
oughly the pins and former were removed.
Figure 4 illustrates ‘clearly the method
of winding and of taking taps,
Tube, Socket and Grid Teak
The tube used is a Northern Hlectric
215-A “‘peanut” with socket made by the
same firm. To get the socket into the case
it-is.necessary to trim the sides until the
width conly 1 . The :socket is
nted on the.sub panel and a tubular

grid leak and condenser %-inch long by
%-inch diameter is fastened directly to
the grid binding post of the socket..
Myr. Russell made his own grid con-
denser and leak from a small rolled paper
condenser mounted inside a hard rubber
tube with brass plugs on each end and
with a pencil mark leak extending from
one brass plug to.another on the outside
surface of the hard rubber tube. Itis not
necessary, however, to follow this practice
as very small grid condensers and leaks

are available on thé market and will serve - -

satisfactorily herec.
(Continued on. page 6)

light “"A"” Batteries and No.

back. Complete, $15.00.

14 N. FRANKLIN 8T,

Brown mahogany finish portable cabinet, both front and
back hinged, shelving in rear cover to fit No. 705 Flash-

space for 3-tube set; head set fits in front cover,

ALSO

We are distributors for Atwater-Kent Radio Equipment
and maintain a complete stock at all times.

IF YOUR DEALER HASN'T GOT IT, WEHAVE
INLAND ELECTRIC C@.

763 “B" Batteries; enough
aerial in

CHICAGO, ILL.
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HOW AMATEUR CAN
AID NATION IN WAR

INTERCEPT MESSAGES OF
ENEMY AT FRONT

“Qualify in Radio—No Better Way to
Serve,” Says Signal Corps
Officer

WASHINGTON.—There ‘is practically
no end to the possibilities of Radio for mil-
itary use, an officer of the signal corps
stated recently, adding that, young men
who wish to serve their country can do
so in no better way than to become ‘quali-
fied in Radie and to join the National
Guard or Signal Reserve Corps of the U,
8. Army.

As an instance of the work of former
amateurs who served in the signal corps
during the war, it is said that 73 percent
of the 400 Radio men engaged in intelli-
gence work were ex-amateurs, Not a sin-
gle “leak” occurred in the service, which
intercepted 73,000 enemy messages and re-
corded 175,000 bearings on enemy Radio
stations., The country is greatly indebted
to ‘these amateurs for their war work.

Radio Intelligence Work .

Although little was known of the work
of the Radio intellizence section of the
army during or since the war, it was one
of the most spectacular. Radio direction
finders were placed all along the lines, at a
distance of about five miles from the ac-
tual front and spaced about twelve miles
apart. These receiving sets located the
enemy stations in operation, recorded their
bearings by means of directional coils, not
unlike modern Radio compasses, and for-
warded the bearings to headquarters where
they were plotted on maps, The reports
from many American Radio observers en-
abled the staff to keep an accurate check
on practically all the German stations all
the time.

Other receiving stations at army head-
guarters, intercepted and copied all enemy
code messages, and telegraphed them back
to general headquarters where code ex-
perts worked them out, giving the staff
valuable information as to the movements
or intentions of the enemy. = °

German’s Make “Fauz Fas”

On one occasion, when the Germans
were planning a big offensive, the code all
along the line was suddenly changed. The
old code, known by the Americans for
some -time, became ‘valueless. .But one
German_ officer. could . not-decipher . lons.

BRITAIN AIDS’ JAPAN
TO BAR U. 8. RADIO

Marconi Company’s Six Gigantic
Stations Will Establish Com-
plete World Monopoly

SAN FRANCISCO.—Great Britain is
using its diplomatic influence at Peking
to aid Japan's opposition to the entry oJf
American Radio companies to China, ac-
cording to Emmett White, attorney, writer
and former director of the insular and
foreign division of the American Red
Cross in China, who . arrived -from the
Orjent recently.

It is believed by American residents
of Shanghai, says White, that with the
completion of six gigantic stations re-
ported to be under construction in Eng-
land by the British Marconi Company,
Great Britain hopes fo establish a com-
plete world monopoly of the air, assisted
by Japanese stations in China and Man-
churia,

The Federal Telegraph Company of this
city is keeping the cables and telegraph
wires busy with appeals to Washington,
urging that the State Deparfment take
action on the reported refusal of the de
facto government at Peking to live up
to the terms of an agreement permitting
the installation of Federal Radio stations
at six Chinese ports.

Fort Worth Bids for
Third Big G. E. Plant

Location in Southern U, $. Held
as Inducement

FORT WORTH, TEX.—The tremendous
Radio - interest in the territory for hun-
dreds of miles around. Fort- Worth, largely
developed through Station WBAP, and the
fact that Fort Worth is near the center of
the southern half of continental United
States, is offered as an inducement in bid-
ding for the third huge broadcasting sta-
tion which the General Electric Company
is planning.

The ordinary service radius of a station
of this kind would be. more than 1,500
miles. A similar station is now being
erected at Oakland, Calif.; and the parent
station is WGQ&Y, Schenectady, N. Y.

Place Redio in Hospital

SMALL REGENERATCR

(Continued from page 5)
Rheostat Homemade

Because there is very little space on the
panel the filament rheostat is fastehed on

~TOGRID COND.& FIXED PLATES OF VL.
TO GROUND& V.C. ROTOR.

15T CONTACT
222 CONTACT

r—3%2 CONTACT

3T CONTACT

-5 MCONTALT
TICKLERA

1% DA
FORMER"

Figure 4

the left side of the ecase. - There being
none small enough on the market, the
rheostat is made from a piece of %-inch
diameter hard rubber rod, %-inch thiek,
and grooved on its outer edge to take the
resistance wire coil. The contact blade
is %-inch long and is turned by a %-inch
knob and dial 1%-inch in diameter mount-
ed in the center on the left side of the case
ag shown in Figure 1.

The peephole in the top of the case con-
sists. of a hard rubber ring, 1% inches in
diameter, below which is fastened a circle
of nickel plated screen.

g —
Special Sets Made to Qrder

Let its quote you on any circuit.
Sets made under expert supervision.
€. repair sets and test tubes.
FORBES RADIO CO.
127 ‘N. Dearborn St Chicagoe, HL

Front Panel Assembles

The front view of the assembled panel is
shown in Figure 1. 'The antenna switch is
in the upper right corner of the panel, sur-
rounded by five contact points, In
describing the winding the contacts were
referred to as first, second, third, etc.
First means the contact nearest the top,
while the fifth contact means the one
farthest to the right.

The two lower left binding posts marked
G and A are for ground and aerial re-
spectively, while the two lower right
binding . posts equipped with phone tip
clips are for the headset.

It is well to note here that the ground
binding post and the aerial switch lever
screws go through the screw holes in the

Variadon, thus serving to fasten the lat-
ter to the front panel.

The four holes in the corners of the
panel pass the Dbrass machine screws

fastened through the reinforcing blocks
in the corners of the case, and small
knurled knobs fasten to these screws to
hold the panel and attached apparatus
in the case.

This remarkable miniature regenerative
set occupies an extremely small space and
has excited great interest in Radiophan
cireles, not only on account of its size but
becanse it has consistently received sta-
tions 800 miles away.

A meter is egual to 39.37 inches.

~ TWO SUPERSENSITIVE CIRGUNTS

(Both Copyrighted)

My Highly 'mproved Reinariz brimgs in ail jmpor-
tanf_ stations on both coasts avd Mexican border,
loud, clear and without distortion. We dance to
music fmm Atlanta received on one leud Baldwin
unit. -Bulld one of these wonderful sets from my
blueprints and specifications, price 50c, or with a
Qﬂrfect and complete double wound spiderweb. ecoil,
33.00 -by mail. No other windings used. Photo of
my set on & glass panel with every order.

This copyﬂ }lte(l circuit is the most successful of

cation yet moducnd and is imi-
Thausnnds are in u:

1 Circuit is especially de; 31gued for use
Wl|h the, “Pickla" Luh(, and brings out the full valuy
of that little tube as ne other circuit can. Stations
1000 miles away come in clearly on one tube. This
get is small, complete, portable, For the man who
wishes the highest efilciency, this is the set to huild.
Price of blueprint and specifications, 50e, or with
complete and perfect windings, $3.90. Photo of set
wii Lh every grder
her set is easy to build, easy to operate,
arly shown,
uilt from these plans will receive all broad-
stations operating uunder the mnew laws.

any Reinartz
tated the most.

Every-

ats

casting

Their wave length range is from 140 to 670 meters,
S. A. TWITCHELL

1925° Western Ave. Minneapolis, Minn,

Crystal Fans Wake Up

“@rEslige sent  him in the new code and
asked his comimangderto repeat. it in the
old one; +This'was .doneé ahd as the Amer-
joan mterceptmg stations -copied both
messages, the staff of experts. at head-
gquarters soon had'a fair solution of the
new code, which they  eventually worked
out in its entirety. The repetition of the
message in both codes was more than they
hoped for, and when the new code was
transmitted te the French and British
headquarters, the American Radio intelli-
gence service was credited with a big
“scoop’. in 'aiding the Allies in securing
advance information.

Vernier Var. Condensers

COMPLETE WITH KNOB AND 3 IN,
RUBBER DIAL

$5.00 Vajue 1¥ plate with 3 plate Vernier.....

5.50 Value 13 plate with 3 plate Vel

6:50 Value 41 plate with 3 Dhl.tts Varmer

Plain—

3 Plate ... za Finto ...

11 Plate .. 43, Plate ...
Include 55 per item for parcel post.

CHI-CITY- RADIO CO.
945 CRESCENT PLACE, CHICAGO, ILL.

L. $0.75
. .98

ORMICE

“Alaminated Phenolic fordensation Product
SHEETS TUBES RODS

RADIO DANELS

"POLISHED BLACK FiNISH
CUT PERFECTLY SQUARE
TO ANY 5IZE

V32" thick Vpe
Yie” THICK 34¢
THICK 1¢
14

THICK
2¢

THICK
THICK 2 Ya%
THICK 4% PER SQINCH
THiCK 5 V4% pER S INCH
.SEND FOR COMPLETE PRICE LIST

BROMPT ATTENTION T0 MAIL DRDERS
DEALERS PRICES ON APPLICATION

STARRETT MFG. CO.
519 SOUTH GREEN ST, CHICAGO

PER SQ.INCH
PER S0. INCH
PER SQ. INCH
PER 5Q. INCH
PER SQ INCH
PER SQ. INCH

52"
V8"

. NEW. YORILAA complete Radio omﬂt
with ‘more than 150 headsets is'installed in
Beth Israel hospital for use of the patients.
Louis J. Frank, superintendent, said he
believed Radio would ‘diminish the giving
of narcotics and sleeping potions and-ease
the patient’s mind.

Cockaday Circuit
TUNER COILS

BC AND D COILS
Complete as per specifications
No. 18 Wire Used—D Coil
Bankwound. Price, $2.75

Hook-up, directions and wmaterial list
furwished free with each set of coils.

MAIL ORDERS FILLED
Dealers, Communicate

Eastern Radio Mfg. Co.

22 Warren St., Dept. R.D., New Yorlk,N.Y.

[DONT DASS THIS-BUY)

ecause you deal direct with a manu-
facturer who is responsible for the
performance and quality of the Battery.

6 Volts—40. Amps.,

$8.50

6 Volts—80 Amps.,
$12.50

€ Volts—6¢ Amps, | 6 Volts—100 Amps.,
$10.00 $14.50
6 vaits BL1B.00 120 Amps.

Full Rating Guaranteed
YDUR ORDER TODAY. WE SHIP
EXPRESS
TION,
S

MAIL
UBJECT TO INSPEG«

UR

WITH ORD

5% FOR CASH
ORDERS SHIPPED:

AME DAY AS RECEIVED.

WORLD BATTERY COMPANY,

mvn(umt\wwm.

RADIO CORPORATION OF AMER[CA OPERA-
TIVES use R. Crystal as detector in
conjunctian W|th nne or more stages of amplifica-
tion.  Sutisfaction Guaranteed or money refunded.

JACK BINNS OF S. 0. 5. FAME

Radic Ed. Tribune Radio Lahoratory, TECeZ)ﬂY
awarded a certificate of oxcellenca to the
Super-Orystal, stating—*“The R. Super—cwstx\l
is ‘exceptionally sensitive and covered with many
amplification spots. 1 that can be desired in a
real good radio orystal that will last indefinitely.””
FREE Crystal Amplification Hook-ups. 3
FREE the 1000 Mile One Tube Reflex Hook-up.

JAYNXON LABORATORY

57 Dey St. New York City

Kellogg Radio Equipment

For Better Results

VARIOCOUPLER

The Kellogg variocoupler is of
the same standard design as our
variometer, being made of molded
Bakelite, with reinforced construc-
tion.

For increasing the wave length
from 500 to 2,500 meters, the Kel-
logg standard wound induction is
added to the variocoupler,

It is arranged for either panel or
base mounting. No. 501 Vario-
coupler ... viiiinioenae. .. $39.00
With No. 502 Diamond Wound Coil,
as shown in illustration. ....$13.00

Kellogg Switchboard & Supply
Company
CHICAGO

60 E. Roosevelt Rd., Dept, L, Chicaga, Il

BLUE
PRINTS

for the comstruction of a
Flewelling Receiving Unit
and two step amplifier,

ALL DETAILS
FOR ASSEMBLY
Description of “apparatus and
accessories and details of tuning,
CABINET DIMENSIONS
PANEL LAYOQUTS
LIST OF PARTS

Send only monsy orders-— no
checks or stamps. Ceins at
your oww risk.

Book Department

Radioc Digest

123 W. Madison St., Chicago, Il
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RADIO DIGEST

The Week’s Advance Broadcast

Tuesday, June 19

Dz\yllgh( Saving, 400), 8:00-9:00 P. M

ram, ‘‘Three Dances from Henry Vi,
stra; ‘“The Hills of DfJnL Archibald
baritone “Luna,”’ Orel Violin solo,
Selection from ‘lnm\_ Lose,” ir=

.’ Archibald \[uml),
estra; ‘‘Hungarian Dange. 1"
"’lln“e for Jack,”" Au,lub'ﬂﬂ Muum

ree 01
1\L\uu!a ROH\.
“‘Canzonetta,” O cl\e\zn ao

KHJ  (Pacifie, ' Conceu, Bais-
den’s Bon_Ton Orei M., Musical
matinee, Geargia Stal P. M., Concert,

00
phone Bar

Southern C'tholm:\ 343 ud,
P. M. Program by Choir of

KSD (Central 545),

St Roeh’s Chury

KYW (Gentral, Dny]lyht Saving, 345), 8: P. M.,
Musical prograrm, Laura L. Burlin, soprano; Lucille
Manker, ~ soprano; —George Daubaeh, tenor; Cove
Harvey's Orchestra; Sketeh, ‘The Proposal” from

“T’uml\g of tho Shrow,” Rosary High School, River
w
A 478), 9:30-10:30 P. M., Concert, Texas

I1L
WBAP (Ccutlal
Daylight Saving, ' 385). 12:00-12:34

thl Owhlat
Wb tern
Oxwm tecital from Stanley %‘Ulmntr@ Dinner

. Are cadia Lufa Olchc L!'a‘. 3:00 F Klf.,
Blusical program; 4:130-6:00 -
fairs of the HB’HL“ Bctsy Logan; 7 3!) 8:00 M.,
Droam Dad

AA (Cont l2'30 100 P, Address, De-
30 P. M., Cmm(\lt Band from
H‘UD«(LOU P. M., Musical program

under’ suspices of W, . Green Company
Fi (Eastern, Daylight Saving, 385)
ner musifv.l

M Dm-

Meyer
talk,

" Orcteatins Satoty -
M., Boy, Scout. period, Loy Scout Tadio
30 M., Musical program;

l)mra mus)(‘, " Meyer Davis Bellevus SLrnM‘m’d Or-
cliestra

WGY (Eastern, 380), 1:00 P. M., Music and address,

“The Drama,” Mis. Baloh Jccl\hu, Schenectady

Wum'm~ Club; 7336 F “Wasting_Our

ddr
Y. ghte Conservation

A‘ ugﬂdvc," Herbert 0.

Musteal  program, Rosemary Dllerl)ruck
play, “Little Boy Blue Bird,’” Student
of YDrcsslun William_Stoess, vamSL

Flower,”* Itichard Pavey,

Schatz, barltone;

In the Dew,” “I Long for You,
“Forza  dol  Des tmn‘ Ihcha,r(l Payey
Schatz; William Stoe: e

Horsa He Can Rul M Hi‘rh\‘?t 0 ‘%(‘hz‘. %5
le\n.rd"P’thy. tenos

William Stoess,
ou,"” Herbert. 0. Schat:

quicm,”

Children’s.
of Reulman
on-
nor; ““Vision
“In {he Darl,

vml inist
1wy Duot - from |

Mrs.. Chas, Semple; Hazel MecClenran, Sopranc; Miss
Eichenberger, pianist; Mary DD\'e v‘mlml t,
WIP (Eastern, Dayhgllt Savmg, "509), 3:0 0
.\lhsL recital; 4:30 Musieal Dlog'l'nm 6~00-
5 P. M., Dinner musxx, “and baseball scorc

Bedtime stotles, Uncle Wip
9:00-9:30 P. M.. Organ

309).
M:

"Valse fmm umuta.

¢ P. M.,
SlmrL talle:
Tonawitz.

WLW (Cuntral
Musical
Garrigus,

Dayhuht Savmu.
program,  ““Son:
pianist;

George

What Time Is It?

Pacific

Mountain or
Pacific Dayligh
Saving

Central or

t  tain Daylight
aving

Moun- Eastern or Eastern
Central Daylight Daylight
Saving Saving

HE ahove clock dials are shown to clear up the misunderstanding which
the various time bands and the Daylight Saving plan are creating.
Althongh each dial registers time one hour ahead or behind of its
neighbor, the exact period indicated on each dial is the same as that on

every other.

This chart will aid in the use of the advance programs and

the schedules in the Radiophone Broadcasting Station Directory, both of
which give the hours stated in the particular kind of time in use at each

station.

Only features are listed in the advance programs below.

Much

additional data and such parts of station schedules as are regular features
week in and week out, will be found in the station directory which appears
serially continuously on page eight.

Nitroge: Bu S-‘ll but =

me\“ @5 P, M., Musical xnbi_:xnm Scherzo
Cap: '(‘ In:t\'umﬂ\ml Quart: s, to
Llle (xl'\dmto e Juhﬂ N. Donovy un, er; “‘Un
Giomp _in Venezia,” Alba,'" “‘Gondolle juartet;

““The Message of the Vlum“ LeRoy Dickets, baritone:

“Canzone Amorose,’” '‘Duona Notte,” Quartet; ‘‘Eing

harles,”” Leltoy Plckom ‘A Matter of Business,’

Johm N. Denovan; * Yﬂ'ﬂu 15" dem 1 lhce, Leo

{lisven, vmlxmsts' Py

}U;lv(,, My Jeannie,” ILeRoy I’lrkcl( Iutermezzo
Presco,”’  Quartet.

W‘élAé‘ (Contral, 400), 4:00-5:06 P. M., Concert, Mary
Andel‘aon Orchestra; Clifford Gorman, organist; 7:30-
00 P. M., Concert, Resta Trio, esta,
piane; ‘Mrs. Nicholas Bosler, J . olinist; I\,Iz\\n"lee
Mennen, clmmshs Fanuje X, Stoll, vmlu.ust Henry

Hollwager, Tyelyn Kaiser, pianist.
WHK (Ex\stcrn, 360) 9:00 P. M., Concert, "WHK Trie;

Automobile 'mad l‘acpoﬂ

l}_,’\hsuns Radio Rﬂh"l 50 B M.,

P (Eastorn, Daylight Saving, 500), 8:00-41
Argist seeital; 45 P, M., Ba
nes s 7:00-7:30 P. M., B
\\ 8:00 P, M.,tl\iluqu:a] mngrm ;900
ecital and short tall
‘\DVML Sontral Daylight Saving, 300), 00
Dntmmmment by -Cincinnati Rotary Gles Club; Joseph
wihenke, tencr

- Daylight_Saving, 447), 7:00-8:00 P

55 ""a' e oiistensen,  The “Tag i

£
I "‘ B&DSUU RBDDHZ Saxophone’ solos, Gar dn
Tl 0ls sporty Saxombone selog, Qe Hudy

wDuna}dsan{ﬂ e M.,DI‘ng”hlhtn a.mmged by

P. M., Song

I}ducatlcn&l mu: A‘

Wﬂc (Guntr\ﬂ 484), 3.3() p
(B \')5 light savxg 509) C“H'N) II'30 A
ing, . 2 "
tid ﬂ[ary E, Vogt; i2: DO-I 5 P,

.. Concert, News Or-
‘Hudson Mschirhart, Japanese
pianist; Charles Marjanian,

M., Org:
wwJi  (Eastern, 517),
choatra:

’Lown Cirler;
Mhelma  Hull,

Wednesday, June 20

4013) 8:00-9:00 P. M.,

FCA (Eastern, Daylluht S’wii\g, "
Musiud program m,"”  Star (Jrcheﬂf}a.
““Carnival of \cuice," Dswlq I‘ X, §Oprano;
Bohemign Girl) g . “‘Sextette trom Lucia,’”
Robert Dixow, “The Ruins of A‘““"”;‘l
gl 5 Bl e
Tstelle Fox; M
KH (Pacxﬁe 400),
sauty, chl(h

0- 10 D P.
Ks D (Cunlral, 546),
8:45 P.

Vood
2 Lﬂtele Fox,
Woods, Ag(;)nwust.
fl’Dm ida, stra.
Bl O a6 b M., Musical matioeo;
and Lharm,” Rae ictor;
Venice Amer)ca. BM\
8:00 P. M., Recital, C. W, Wils
liams; M., Concert, RD[&!Y Club of Inde-

endence, Kans.

W Gsntral, - Daylight Sping, 349), S0 P. o
Musical progral Mrs, '\Iév{L mg)‘:t, ms)z[é;:ﬂg
1% ar

?"Fm"b e Coutrulis,  barito

3 ne;
ot :LLZL \\ endal W. Hall, KYW’s Music
(Cenfra[ 476), 9:30-10:30 P. M., Coneert, I.

BAP Whitloek” V\Ohl\ ensemble.
s

ik VEom.” Daylight Saving, 393), 12:00+12:54
P. M. Organ lEC‘lt‘ﬂ from “\C’l!\lE\' Theater; Dinner
niuslt,’ Avcadia “Cafe (])rclgi‘:élﬁ(s 200500 P M

nd short g1
BRECE, M Song becllal, “Affaes o, the et
Betsy Logan 130-8: Bedtime stories,
Dream Dads P. M. Short talks and song re-
pital; Dance m HWoward Lanin's Arcadia Cafo

Orchestra,

WA (Qantral d76), 12:30-1:00 Py M., Musical pro-

oy Egﬁfﬁttélwmg, 395), 3
jecital; 345 P WM., Mlusical program;
Wﬁlxlsdm(%esrnt‘;{:‘lfl A TS 5y O‘XF:';I“MS.‘.mf'oluce‘er Mare
Andersém ()I‘L\‘AL\L)J CXISIT‘?:‘SE'SOl'sléll;?ln“‘;)rﬁdéll}i;,h 130~
Betly Kanzinger, st){){‘:\ubﬁﬂnlgi.“g' "’Au

(:00-2:00 P. M.
30 P. M., Mus
Dianer music; 7:00-

le Wip.
“'509), 8:00 B. M.,

0 P Song
7.00 PFooM.,

(Patant. Pending)

FULTIPOINT

A Synthetic CRYSTAL DETECTOR
sensitive over its entire surface

fminates all_detector troubles, Esxtraordinary clearness
!1‘:‘1(1 vr)’hm\c. Tadorsed by Kﬂdln axperts and press for
both RETLEX CIRCUY d CRYSPAL SETS. Sold
in Sealed Packages only.
Price mounted, Sensi-
tiveness guaranteed...... SOC

RUSONITE CATWHISKER

14' Karat Gold Multiple Contact Super 25(:
Sﬁnslt:v:rri.e.r. Trom yaur deafer or direct from’ us,

RUSONITE PRODUCTS

WHAG {Centrat,
ries,

W() ¢ (Cnnir'ﬂ 4345,

woo

T
Tuncheon M

wwJ

Ty of illamoy. “Tho M

p Above,”’ Richard Pavey, Herbrt
Daylight Saving, 447),
D

Georgene Taulkn

Committ
violinist;
M., Georgo J. Hill,

gn 901\0015

s holm

8!
lo:nf P M.,
, 1ow:
Eastern, Da.ylmht Savlnu, 509),
an recital, b Vort; 12

director; 9:45 P. M
(Eastern, 517), &
tra; Town - Crier; Mrs. Violet Hunter,
viove ‘Zeinner, soprano; Herbert Lamb,

Song reeita

Elca.nur

loon Has med Her

0., Sch

7:00- 8.00 P.
sical program,
Schiveitzer,
Helen Brown,
Jr., baritene:

M., Educational talk,
M., Organ Tecital, Mrs. IFrank W
Musical program,

Talent from
11:00-11:30- A,
0-12:55 P. ¥

. Re-
45 P. M.,
A. Candelori,

$:30_P. M., Concert, News Orches

“planist; Gene-
baritons,

Thursday, June 21

Cham
KSD (Central,
KYw

Minutes_of Good Reading,” Rev.

WBAP (Central,
Tamers Club Orchestra of Dee:
WDAR_(Eas

spices of
WFIi_ (Eastera, Da,yllgi:‘l}t Savlnn,

way
“Mental

WH

Musical * profram, . Mix
Flowacs AlLLe World, A

Gill, sopra
orcliestra;
Maris;” Nelly' Gill;

"Tan"b.

200~ 1

er of Commerce, Van, Ni
546), 8:00 P. .,
Reception to President Ha!dm" and_p:
Daylight Saving, 345),
Musical prograln, Verona
Frank Elliott, tenor; W. B. Treeman,;
Stone, pianist; 905 P. M.,
C. g
oyola Tiniversity.

atur,

stern, Daylight Sﬂving, 395)
., Orgen recital from Stanley The mer
Arcadia Cafan Orghes!.r :00-3:00

“Preparing for Opportunity,”” Jud

8:30-9:31 m Eutenmners “trom O
dist Church; | :m 0 P M..
undet aus]

recital; plano solo Short.
;'7:00 P. M., Short talks; 8:

h

y, N. Y. State Dept.

M., I\Iuslcnl program,
rodeur,

o

H:

Mannie Rﬂﬂ!' “Air Do Bal

Vl%m sulﬁ Hmry Adaskul,
0 3A

M., Program  arrang

Lmlghummer.
Reading

Musical program;
ream Dnd\ly.
100

P. .
P. M., Song_and piano Tecital.
P. M., Music
is  Mentally Deofecl tive 2

CFCA (Eastern, Daylight Sa.vmg, 400), 8:06-9:00-P.
cllg,’ Staév

M.,
0 n,hestra ol
en ‘Nelly

flutist: "A\a_besuue ** _ Marjory. Ga\'ng\ls.
riend,”” . “‘Fear Not Ye O Israel” Mrs. R.
Fl!chu\ ger: ““Thy Bca.miur‘ Tyes, ““The b tory of a.

ose,” Digens Schmidt; 'Valse
"Bsrceuae."_ "Ilung.lrxau\ Sexelmﬂu, Goorgo Mater,
ity M a’s Air’' from men,”’ B, Lo,
"ROne of My Heart," “Ruse in tl\s L\ld i

Dalﬂlg’lt Saving, 447), 7:00-8:00 P
M., Talk Rockwell Stephens; ‘‘Chicags %oum Cnmp
0 Eds n: John Wheeler, astrologist: M.,
nn SLTDTM\D B. Fred Wise, bz\rltmm
. .8:30 P. M., Concert, Hme Chisca
estra, Clara
3330 l"
5 P,
Da.ylmht Savlng.
M., Organ recital, Mary E. Vogt
L\m::lmon musie, Tea Room Othes i4a 51 00 P
M., Organ recital, Mary B.
WWJ (Eastarm 5179, 830 P. M CDncst News Orches-
Town Crier; erLV tenor. Fred Walters,
hn.ritmm, Dctroit L}'l‘lc M., News Or-
chestra; Fred Walters; \‘i’a.tson Sﬂxopllm\e "Four.

] Friday, June 22

CFCA (Eastern; Da}'llghl Saving, 400), 8:00-9 UU P SM.}
53

Marjory Garrigus;

herm. dir
Tducitmnnl talk,

h“u L

"M., Musical mp.t\nee

d by

uys, Cali
Broadeasting' St. Louis

aTty.

0 P. M.
contralto;
reader; Edith
g, ““Twenty
Pernin, 8. J.,

476), 9:30-10 301 P. M., Coneert, Lion

§2:00-12:54 P.
Dinner musi
S

01
7:3f .00
Address,

Musical program
erts I’lmo Co.
355) 3:00 P.

M., Son
tallc_and 500Z
usi~

and address,

of Education;

Catholic Churches of
3 5 director: ‘‘Teco
Sacerdos,” 'Ave Verum,” United Cholrs;

egin T, ]
Quartet; ‘'O Bone Joesu,” ”Ingrclhenta, "
Hebracorum,”” ‘‘Panis Angelicus, hedral Chmr'
‘Laudate Pueri,” “Tu es ?cuus," “Ave Verum,*
“Pantum Ergo,” Tnited Cha
AS (Central, 400), 4:00- 5'00 P. M., Concert, Mary
Audo\im\ Orchestra; Clifford Gorman, erganist; 7:30-
M., Concert,. Al Gorman’s Orchestra; Sunday

Scl\aol “lesson, T. A. Luman; Talk on

Child Welfare,

19 Park Row, New York

No. 1010X

30 Ohm Rheostat

Excellent resu!t'sr assured with use on New

Tubes

UVisgA uvaol

Using small ﬁlament cug;e;l(:

20 Ghm .

30 Ohm .. .

A% your dealers, Dtherwise sent
regoipt of purchase pri

Write fﬂr catalog illustrating and dnscribmg our
tire Jine of quality apparatus.

Territory Open for Jobbers

AEROVOX WIRELESS CORP

208 West 17th Stree

A

nustpmd en

NEW YORK

Programs

KSD (Contraf,

546)," 8:00 -P. M., Opera, ‘‘Prince of
Pllseu ‘\Bumcmal Theater, B F
KY' (Central, Daylight Savmg, 345), 8:00 P. M.,

l\[uslcal program, Mabel Timms, soprano; Hum\)r Cod—
dington, baritone: Lewu \mmn tenor; Bernice
mon, plani Coni l‘ChEatra, \Yendall “’
Hall, KYW's I\Iusxc Mal\el, 05 P » Book reviews,
le\ell)n Jories,
WB, Central, 476), 9:30-10:30 P. M., Pm*rn.m fur-
mshed by Forh Worfh Chamber of Commerc
WDAR (Eastern, IIgI(tSﬁvmg. 395), (2 l)O 12:54 p.

1 Org:m recital from ley Them.ar Dinner music,
Arcadia Cafe Orchestra 003 :00 M Short talks:
. M., \Iusm'\l prog; .m.\, ““Affairs_of tha

Betsy anall .30-8 M., Bedtime

Dream Daddy :00 AWM., Short

\I\Islcnl Selecuons Dance
anin’s Arcadia Cafe Dance Orches-
by the Dlorning Glory Club  and

"476), 12:30-1:00 P, M., Dr,
Hyer, Southern Methodist ‘Umvalsiu
. Program by First Baptist Church

sxmmal mu
WFAA (Gentral
Rol)c‘rt S,
9:30 P.

8:30-

Den-
ton, Texa:

WEI" (Eastorn, Daylight Savlnu. 335), 3:00 P.
recital; 6:20 P. M., Tinal baseball scores) 7:00 P. M.,
Children’s Owi_Half H Cousm Sue.

WGY (Eastern, 380), 11 M., Music and talk,

“'Systematizing Housewo M., hild

program; 7:35 P, Calk, T uuld & Mental and

Nervous Make-up,”” State Dept. of Heall M.

Radio _drama, “The Great Diyide,”

30 M., Musical program, ety all’_antico.’

Instrumental Quartet; “Absent,” ‘“Hay ok

Atlee X, sopraxm‘, “cwme Vn_mty i

1y,

e
Sumrm ous \\'eddm
Minnie Vines, Cor ‘Dio Possent
Alh\!rt C(mk, bari . C‘\nzunctta * Quartet; “Voce
d a,”” “\hlﬂ ty Lak a Rose,”” Helend Healy:
eren

nal artet,
WHAS (central 400), 4:00-5:00 P. M., Conce
Andelsoll Orchestra; Clifford Gorman, organis
9:00 P. M., Concerf, Lvelyn Campbell, sopran:

M., Song

Quartet;

. flutist; huma% Simson, planist; .
aritone; J. 0. Noble, "+
1. rockor, barifone; Geraldine MeNeel

prenist; d\[m- Touise Iubaugh,
WiP (Eastern, Daylight Saving, 509), 3:00-4300 P, M.,
o, progrmn; M., Artist recital; 5:00.
4 5 D inner e g huaeball scoros
7:30 Bedtime stories, Unele V
WHAQ (Contral. Daylignt Saving, 4¢7), 700-8:00 P, M.,
Flols, Joslo G Vi Clogre Nbtend Jocture, S,
Earaforter: 8115 B i Coneeris The Whits

ney Tri
WMG (Central, 400) 8‘30 P. M., Concert, Janssen Cafa
Hawaiian Orel M., Midnight Frolic.
wo Ce tra. ducatmnﬂ talk, €.

violinist; Craig \val:

Mazs B

woo (Eastcrn Daylight St\vmn. 509). II.DD (136 P. M.,
{Continued on page 9.)

PHANTOM-CIRCUIT

Build Your Own. This marvel of mystery, using no
loop, no aerial and no ground, brings in music - in-
stead of interference. We. have heard statioms 050
By using WD-11 tube

miles distant on one tube.
get can ba entirely self contained. Very easy to
build from our -instructions, use your Own spare
parts, nothing complicated lke radio frequency .or
mer regenerative. Only oue tuning control, Com-
plete ' Instructions, with hookup and Dl’mm of circuit
muled to you for 60 cents. Stamps accapted.
VESCO RADIO SHOP, Box D-704, Vacavills, Caif.

The latest and most essential

£
Wne | Drenectrar - le iy mé%enﬂ R
!M,, “Domoiseils . Chic;*’ ing Eyés,’ Qrcnosua,
“Moming, Tonor Solo, Feaduricl ogsra: B nel,
Storn,_ cellist: ““Sleeping - Beadty,” Orc

solo, Fredorick Togers: “From the: Sﬂuth.
KHI (Pamﬁc. 400), vB.OD 10:00 P. Cantata,
Holy y,* Choir of 'Second Presbyierian Ch\nLh
Los Ang

SAVE MONEY
BY MAIL

Ames Shielded Audio Trans
All American Radio Trans..
2200 Ohm Phones......c.couenasn

VARIOCCUPLERS

Ames highly finished enclosed.,.
Bakelite Mahogany variometers
Mar-Co phone plug..
45 volt “B” battery..

FLEWELLING, REINARTZ and other dia-
grams are shown in our latest catalogue to-
gether with other Radio information. It will
be sent to you for 1Qe,

Fremont Radio Sales Co.

227 Fulton St. New York

.bart of an_efficient tube set

Variable Resistance Leak

FOR PANEL MOUNTING

Mounted on any panel in a fow seconds—=2 sorews
serving as connections behind panel.

Get stations you never heard before

No pencil markings—assure unbroken of
180 degrees. Clarifies s:gnals—enmmatas Msslug.

Complete with either 00025 or
So0s” i Micon “Condenser $1.00

Without Condenser ........... vl S 090

At your dealers—otherwise send purchase
price and you will be supplied postpald.

@.Inc
olucts

New York

has. Freshman
\Toadiod Gondenser

106 Seventh Ave.

«“maKE PERFECTION Your SELECTION

We Carry Only STANDARD Advertised Radio Equipment. Every Product
Sold on a MONEY BACK GUARANTEE.

MAGNAVOX

LOUD SPEAKER, Type R, 3.....

N. & K. PHONES

6000 Ohms. NDI|0 Better Mads for
DX i

rted. List $16.00 $6.50
“B” BATTERIES

FLEWELLING CIRCUIT
Complete parts, including PANEL, Double Cail
ounting an Haneycomb ils,  Mounted,
ONLY standard Equipment Used. 1 95
FREE DIAGRAM ... °

REINARTZ CIRCUIT

Our Comnplete parts far this remnrkahle
List Price sot. FREE DIAGRAM. 9 95
EVEREADY—No. 763—;”"’/&"‘(0“5 5‘ 75 $1. Ag
VEREADY—No. T67—4 Volis o
BRIGHT STAR—No. 15-50—22% 11 ES
BRIGHT STAR—No. 15-03- P AR VY WESTERN ELECTRIC
BRIGHT STAR—_No. A000—15 Volts s gse Phongs. None bettar made. 7 95
FRANGO—No. 85 List $12.00.  Our price............... s
FRANGO—N 3.93
= PANELS—3/16" Thick
Extra fine quahly—HiuLed oy Matiogany fnish, Rubber Bakelits Rbber Bakslite
Tx1 $1.65 $2.45 $0.9: $1.35
¥ 7x24 38 975 % 160
325  1axid 8 3.25 195
VT-2 TUBES-—Genuine Western Electric Tubes
THE BEST AMPLIFYING TUBES MADE

PERFECTION RADIO CORPORATION,

Agd parcel sost.

59 Cortland St., NEW YORK CITY

Do net send stamps.
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RADIO DIGEST

June 23, 1923

Radiophone

AQ6, Canton, O. 425 metets,
Flold Artillery 0. N. G.
church services, Eastern,

AS6, Sau Antonio, Tex, 60 meters. 200 mi. U. S.
Army, Ft. Sam "Houston.- Mon, - Thurs, 1rreg\!l

500 mi, Hdatrs. 135th
Wed, - Fri, -music. Sum,

AV7, St Paul, Minn, 400 meterﬁ 500 mi. _6th Inf,
Minn, NRL'[ Guard, ' St. Panl Armory. aily ex
Sun; 2-2:30 pm, music, announcements, Tues, 8:30-
10 pm. Thurs, 8:30-9:15 pm, Cen

BEI Tncnmn Wash. 400 meters. 100 mi, Cimp Lewis,

Army, Third Signal Co. Dedly ex Thurs, Sun,

music, announcements, lectures. Pacific. ,
GFAC Culgmy Alta,, Can, 430 meters. 1,000 mi.
Ltd. (Calgary Daily “Herald).

Western .. Radio G
Daily ex Sun, 12:30-1 pm, 3-4  Daily, 7:45-8:45 pm,
Mountain.

GFCA, Toronto, Ont Can. 400 meters. - 500 mi. Toronto
Star. Sun k 3

news, music; 5 30-6, news; 8-9, con -
7:20," 8145 pm, concert. Eastern Daylight S .
GFCB, Vancouver, B. C., Can. 440 meters. 1.50!} 3
Vancouve‘r Daily Provmce Daily, 8:30-9:30 pm, re-
,_Lews, ]DIlSl P cifie.
CFGE Halifax, an, 440 meters. 150 mi. Mar-
om Co.  Mon, \"\’ed Sun night, music, entertain-

ent.

GFGF Montreal, P Q., 1,000 mi.
Mareoni Co, aily Monday,
Wed, Fri 3

CFCH, Imqums Falls, On 200* ml

ily,

Experimenml scﬂﬂon

Can. ' 440 meters,
e;( Sun, 1-1:30 oo
Castern,
" Cnn. 1100 mete‘rﬁ

Abitibi Power & Pa
and  stock

};lem.her re]mrts

Bast

CFCK, deoumn, Alta Can. 410 meters. Radio Sup-
Dail 3 8-8:30 pm, music, Sun,

3:30- 4 30 pm Cm:\cert " Mountain,
CFGN, Calgary, Alta,, Can, 275, 440 meters. 1,500
W. W. Grant Radio' Ltd. _Slogan, ”V oice of (,lle
Prairies.” Mon, ¢ pm, music. 130
danco music. Sat, 10- 12 pm. Wed, S:LL Sun, alter
11330 pm using test call SAC. Mountain.
GFCX, London, Ont., Can. The London Advertiser.
CFPC, Fort Frn.nces, Ont., Can. International Radio

Develop.
CFTC, Tarunto, Ont., Can. The Bell' Telephone Co.
Llcenscd
0 G, V;mcnuvm:, B. €., Can. .-Victor Wumwort.'h
lum,
GHBG Cllgary, Alta., Can. 410 meters. 1,000 mj
Grant Radio Ltd.  (Morning -Albertan.) D:ul

ex Sat, ‘3 45-9:45' pni, news, Stock quotations, music,

\I(mnt

HCA, Vm\cu\unr B. 0., ‘Can. Radio Cotp. of Van-
couvcr
GHGB Toranto, Can.  Marconi Co. No regular. pro-

CHCF Winnipeg, Man., Can. Radio Corp. of Win-

nipeg, Lid.
CHCS, London, Ont., Can. London Radie' Shoppe.
GHCX, Motreal, Que,, Can.. B. L Silver.
CHY meters. 1,500 mi.

©, ‘Montreal, Que., ’
Northern Elec, Co. No regular schedule, -
XC, Ottawa, Ont., Can. 450 meters, 50 mi. I. R.
Boolh, I, fton, Wed, $:30-11 pm, music,” entert

ont.
GJBC Montwnl Qlle, Can. 420 meters. - 75 mi, - Du-~
puig-Treres. - Wed, Fri, 9-10 pm, music. Eastern,
CICA, Ldmonmn, Alfa.,” Can. 450 meters. 1,000 mi.

Edmenton Journal, - Ltd. Daily ex Sun, 1%:30 pm,
yeather, ‘markcts, 'T:30-8 pn, children's half - hour.
30 pm, coricerf, reports, Mounta .
cich, Ketbon B b G 00 motors, 100 i, James
Gordon. Bonneft.  Daily, 8-9 pm, mpsic; news,.re-

ports: - Tacifie. %

€ICD, Toronto, Canada, 410 meters, ' 200 mi. T. Eaton
Co., No ‘regular program, %

GICE, Vancouver, B, C.,_ Ciny 420 meters. ' 150- mi.
Vancouver: Sun. " Daily “ex Sun, . 8-10, music, news,

Pacific,
ciCH, Toronts, Orit., Cap Umted Famers of ¢ onmm
GICL" S, John, N. B,
n b & Co mw&ulyg&—“w

roadcasting

Corrected Every Week—Part I

KD2G, San Franciseo, Calif,
t_Co.

KDZI, \Venutchee, Wash,
K] Daily

360 meters, Cyrus Pierce

360 meters, 700 mi. Elee,

up; X Sun, 4:30-5:30 i

Mon, VVed Fn 8-9 pm, music, Sun, 11 am-
church’ services. Fagifc,

KDZK, Reno, Nev.
chine & Ela Co.

ters. 50 mi. Nevada Ma-
(NB\'Bdn Siate Journal). Sum, 7-8
T,

KDZ4, Denver Cole. 360 metexs P)le & Nichols.
KDZR, Bellingham, Wash. 263 mefers, 200 mi. The
Bellipgham Pub,"-Co. Wed, Fri, 7-8:3¢ pm,
1 0 5, code practice. Tues,

Pacific,

360 meters, Seattle Radio Assn.
riz. 360 meters. 200 mi. MeArthur
1y ex :30-8:30 pm, news, weather,
\V[oun(’a.i

an, Wash. State
College of \’Vasmngton 7:30-9 pm,
lectures, music, readings. ac
KFAF Denver, Colo. 360 me(ers "1,500 mi. Western
sdfo” Corp.  Slogan, ‘‘Voice from ' the Rockies—Out
Whele the West Is.’” Daily ex Wed and Sun, 8-9
musie, reports, news. Mountain,
I(FAJ Boulder, Colo. 360 meters, 800 mi. Univ. of
Cold. " No definite schedule. Umv activities, Moun-

7-8 m
KDZT, Ssaﬂle, Wash
KFAD, Phoeni:

e
stock rcports
KE

300 meters. 1,500 mi,
MMon, W d, Fri,

in,
KFAN, Moscow, Tda, 360 meters,
Shop. _ Tues, "Thurs, Sag, 7:30-8:30
Sun, church servlces cific.
KFAP, Buito, . Mont, - 360" meters.
KFAQ, San Jose, Calif. 3

200 mi. The Electric
pm, music, repor
Standard Pub._Co.

60 meters. City of San Jose.

360 meters, Studio Lighting

100 mi. Pac. Radio

25 meters

KFAT. Fugene, Ore.
Co. Mon, Wed, Sat, 8-9 pm, le
KFAU, Boise, Ida. 270 meters. 200 mi. H.
Daily ex Sum, 3-3:30 pm, markets, news; 8:30

pm,
weather. Tues, Fri, 8-9 pm, concert. Thurs, 7:30-
8:15 pm, musie. Mountain.

KFAV, Venice, Calif. 258 mete Abbot-
Kmney CU ﬁMon, Tues, Wed, I‘ri 8 30 “9:30 pm,
music.

KFAW, Santa Ana, Calif. 100 mi, Radio
Den Daily ex Sun, 4-4:30 pm, news, reports, xausic.

‘Thurs, 6:30-7:30 pm, concert. Pacific.

KFAV Medford, - Oro. meters. 500 mi.
Radfo Service. Temporarily discontinued,

KFBB, Havre, Mont. 360 meters. 150 mi.
trey Co. Daily ex Sun, 12:30 pm,

360 meters,

Virgin

F, A, But-
agriograms,

thedral, Sun, 11:15-12:30 pm, §-8:15 church serve
ices. Mountain,

KFDF Caspcr Wyo. 360 meters, 600 mi, Wyoming

Daily ex Sun, 12:30 pm, weather, stocks.

pm, musie, Sun, 8-9 pm, sacred

ic. Mountain,
Ariz, 360 meters.
130-8:30

. 200 mi, Univ. of
pm, musie, lecture,

360 meters.
360 meters.

Oregon Agri. Col-
EKnight-Campbell
H. Trerett Cut-
300 mi, Hawk-

3-3:45 pm,

" Thurs, 9-11

reports.  Mountain.
KfDJ Corvallis, Ore.
KFDL Denver, Colo.
Musie Co.
K:'DD Bozeman, Mont. 360 meters.
KFDP. Des Moines. Towa.
eye Radio & Supply Co.
reports, music, Mon, 9-11° pm, music,
pm, musie, entertainment. Central.
KEDR, York, Ne 0 meters. - Bullock’s,
I(FDS San ‘Francisco, Calif. 300 meters. John D,

Leo.

KFDU, Lineoln, Neb. @ 240 meters. Neb. Radio Elec.
0

KFDV, Fayetteville, Ark. 360 meters. 300 mi. Gil-
brech & Stinson.  Slogan, Suuﬂm\‘u Gateway to the
Qzarks.’'” ar gchedule. ral.

K{‘_EX, Shreveport, La. 360 metels. First Baptist
“hurch.

KEDY, Brookings, S D. 360 meters, S. D. State
College of Agri. & Mech. Arts. -Mon, Sat, 8:30¢ pm,

Tues, Thurs, 11 am, music, lectures, news.

KFDZ l\rimnenpolls, Minn.

son
KFEB, Taft, Calif
Mon, Wed,

278 meters.

mu it‘
360 meters,

Harry 0. Iver-
360 meters. 200 mi. City or Taft
Fri, 5-7 pm, music, news.
KFEG, Portiand, Ore. 360 meters. 25 m( \Ieler &
Frank Co. Ine. ally ex Sun, 12 m, weather, l‘e'pmts
4-5 pm, -music; 6:30 pm, markets, Teports.
9-10 pm, concert. Sat, 11 am 12 m, children’s hour.

Pacific.
KFEI, Taocoma, Wash. 360 meters.  Guy Greason.
KFEL, Denver, Colo. 360 meters, Vinner Radio Corp.
Daily ex Sun, 9 um, lD, 11v 11:45, stock reports; 3-4
m, music. Mon, i, ¢ pm, 12-1 nm. concerts.
m, ch\!lch senlccs Mountai
240 meters, _Radia Il(luimn(mt Co.
360 meters. JT.
Dodge, Ia. 231 meters.

Auto "Electric

Service: Co.

sy tNEF. 7 LASTern.
JCN, Toronto, Ont,. Can.'+ Simons,” Aznew & Cu Li-
~eensed:only.

C1Cs, Halifax, N. S, Can: - Bastern Telephone & Tele~
graph Co. =
GICY, Calgary, Alta,, Can.~ Edmund Tnylor

€lace, Lnndou Ont., . Can
don’ T'tee Press. Duﬂy

weather, Daily eéx Tues, 7-7:45 Dm, music, Tues,
izt pm, speeial program. Eas

JJNG, Winnipeg, Man,, Cim 400 meters 1000 m1
I'eibune’ Newspaper CD. aily _ex Sun,

Tues, §-10 pm, Thurs, pm, TFri, 8- 10 Altenlate
Sun, -8:30-10, pm.  Cen

un, lt
C-ISG Toronto, Ont.,” Cal.

GKAC, Montreal, -Que,, Can. 430 mcters,

e, Daily ex Sunm, 2 pm, 3:30, her,
5, music. Tues, Thurs, Sat, 7-7:3/
stories; 7:30-10  econcert, Sun - 4-5:30; pm,

sic.” Tastern,
GKGB W’inmnez, Maﬂ ,.Can,’ [T, Eaton Co., Li
GKGE, Toronts, Can,  Can. Ind. Te]elﬂmmx Co.

L\'cnlng Telegram; Licensed
1,000 mi. La

€KCIC, Begine. Sue i
Loade: u 0. am, news,
Thusio; 1152 pm, 1o Tri,
Sat, 1:30-8:i5, muslc: Sun,

pm, sacred colicert. B .

CKCR,"St. Jo B, Can. 400 meters. 75 mi. Jones

Fllcn Daxly 4-5 pm, concert, re-
(‘.KKC TmuuLU, 'Ont., Can. Radie Equipment & Sup-
Dl)’ Co., Ltd. Licensed only.

06, Hamilton, .Oni., ' Can. 410 meters. 100 mui.
\"vt‘l)t\vmth Radio - Supply  Co. Ion, Wed,
i) 8:30-9:30 pm,. concert. “Sun, ¢éhurch- gervices.
Fastern.

410 meters. Radio

GKAC, London, Oiit., Can. 50 mi, Rad
o, Tri, 1:30-8:30 pm, music,

Supply  Co. Mon, Wed,
entertainment,. Lastern,

_Winnipeg, Man., Ca: 450 meters, 500 mi.
e . Daily 12:30-1:30 pm,
5-2:00 ‘ues, - Thurs,

-1o i, concert, Sun, 5 pm, concert.
Finnipez, Man., Can.  $alion Radio Eng. Co.
D58 Denvor. Colo. 360 moters. 1,500 mi. Witzaimmons
g

en. " Hospital. Mon,. Wed, ¥ri, $-9 pm, wmusic.
Mountain. X

DM4, San_Antorio, Tex. 360 meters. 1,500 mi. U. S
Artiy, Kelly Ficld,  No regular schedule.

DN4, Denver, Colo:_ 380 meters. i. . Colorado Na-
tional Cuard. Daily ex Sun, 8t m,  weather,
news, concert. Thurs 8:15-0:3¢ pm, ‘special concert,
speech.  Mountain, )

KA, T, I’)t.tsb\xrgh, Pa. 360 meters. 2,000 mi.
‘o,

W‘esunghuusa Hec. Daily ex Sun, 10-
2:30-1 pm, m, news features,

p:
Sun, 10:45 am,

nmr]m(s cnncex
ch\\rch servics; 5. 1 story; 8 pm, concert;
4345 pm, T 130, cl‘mrn,h seryi TFastern,
KDOW, New York, N. Y. 8.5 America. Home port
js New, York.

270 meters.  Westinghouse Elec.

Diego, Cﬂ'lli' 360 meters. 500 mi. South-
KEPBT E§n11 leg aily ex Sun, 7-7:30 pin, DEWs,

weather, concens lecmm. Tues, Sat, 8-1¢ pm.
Pacifie.
KDYL, Salt Lake City, Utah. 360 meters, 1,800 mi.
Salg' Lako Telegram, Daily ex Sun, 7-§ pm, news.

Mountain,
252 meters. - Savoy ’I'he’ltﬂ'
dﬂﬂ‘ meters, 200 mi.  Orepa
Tues, 910 pm, e(lucanoual

musie, entertainment.
KDYM, San Diego, Calif.
KDYQ, Portland, Ore.

Tnstitute of Tech: n()ln

lectures,. music.
KDYS. Great I‘allb, Mm\(,

Glcab Falls Tribune, MMon,
Sun, 4 pm, church services.

KDYW Phoenix,  Ariz. 3 I 0 mi.  Smith
Hu ches. & Co..  Daily ex Sat, 7-7:30 pm, I\Tolmtmn
¥ X, Honolult FI., Hawaii, 360 meters. 500 m:
}I(n\olulu Star-Bulletin - Co., L Daily ex Sum,

5-1:15 pm, repeits; 6: 30 'I 30 pm entaﬂ.air\menb,
S S\m 11 am. 15 pm, church services,
1"ﬂth

Mer
KDZB, Bnkelsheld Cnllf 360 meters, 500 mi, F]:ank
Sieforf. - Daily ex. Sun, 8-0 pm, mymrfs musie.  Sun,

Satred ke 500 mi  Seattle
0-11 am, 5:30-
Wed:

360 melen 1,000 mi.
Wed, Sat, & pm, con-
I\Imm tain,

i, u‘reg\ll:.u' Tacific.
360 muters

Radio - Assn.

DI, DOWS, Mon D comeert,
cific,
(D2 s A Ot tes, | Gair, 78 meters.  Automobile

Club of Southern Califernia.

SEATION Seh

index.
will find this index useful.

obtainable.

Serially Continuously —

HE BROADCASTING station directory is the most complete

and’ authentic list of Radiophone plants.

sent various stations every day for information.
paper or source provides the data given here.
and a service which Radio’ Digest  bas maintained from the start.
Every public service broadcasting station is to be found now, not only
in ‘the location index; but~in the  schedule: list.
is divided, one-fourth appearing this week, the second quarter to appear
next week, ‘and, the third: part the week following and the fourth will
have the-state, city and statmn index."

N

Redules, giv gwen here are listed al;habetually by call letww
Fol}o\lelg the call is given the city and state, the wave length, estimated
sure miles range of the station, the owner’s name; the slogan of the sta-
tion if oneds used, name of listener in “‘club,’’ the schedule of operat-
ing hours, and the kind of time used.

The state, city and call list appears with the last week and is merely an
‘One wishing to find the calls of the stations in his vieinity,
Three successive issues of Radio Digest
will give one the most complete and accurate list of broadeasting stations

Letters are being
No other
The idea. is original

The latter, however

tations

KEHF, Shreveport, TLa.
tian (‘hurc

KFHH, Neahi Bay, Wash,
McCue,

KFEHi, \Vichitn, Kans,
KFHI, Santa Barbara,
Company.

KEHL, Oskaluasn, Ta. 22T meters.

KFHP l\enmey, Neb. 246 meters,

266 meters. Central Chris~
Ambrose A,

Charles V, Dixon,
meters.  Fallon

288 moters.

224 meters,
Calif. 360

Penn College.
Radio Bug Prod-

KFH R, S'catﬂn, Wash. 270 meters, Star Elee, & Radio
0.

KEI Los Angeles, Calif. 469 metars .4,000 ml.  Earl
€. Anthony, Inc. Daily ex Sun, 1-1:30 pm, 5-6 pm,

30 pm, 8-11'pm, Sun, 10 30 11:30 am, 4-5 pm,

244 meters,

acifie,

5 8t. Louis, Mo. TFranklin W, Jen-
224 meters. Phillip Laskowitz,
246 meters. Ross_Arbuckles Ga-
rage. M s Thurs, Sat, 7:30-8 pm.  Central,
KFIF, Partland, Ore. 360 meters, Benson Tech.
Student, Bnd e
KFELJ, Pla S. D. 236 maters. Sidney I. Thorean.
KFII( Gladbrnolﬂ Towa. 231 meters. Gladbrook Eleo.

North Central

. Yakima
Slogan, *“The bt:n.mn That
Daily ex Sun, 7:30-§ ])m

ner l\l‘ml, Fri, §-9 pm, concert.
KFJD Gm?le)b Colo. 236 meters. Weld County Print-
inz

KFKH, Lakeside, Colo. 226
Amusement Co.
K . Snokane, Wash. 288 meters. 300 Do
Mitchell Elec. Co, Slogan, ‘‘In the Heart Df the Inl'm(l
gmr)é!'c“ Tues, Fri, 7:30-9 pm, music. Sun, 6-7 pm,
2
KGB, Tacoma, Wash. 360 meters, 200 mi. Tacoma
Dally Ledger—William A, \Inllms Elcv Co. ~Daily-
e‘ Sun, 7-9 pm.  Sun, 5-7:30 pm, entertainment.

cifle.

KGG Portland, Ore. 860 meters. 500 mi.  Hallock
Watson Radio Service. gan, ‘‘The Rose C
Daily ex Sun, 5-6-pm, musie, entertainment 7
pm, reports, Sat, 8$-9 nm, mmvcrs m Radio’ questions.
Sun, Wed, 9-10 pm, music.

Dcnver Can
ns.

KFIO ﬁrmhawe. Wash. 252 meters.
High School.

X(FIQ, Yaldma, Wash. 224 meters, 200
Valley Broadcasting Assn.
Will ’\Inke 224 Famous.’
weather, markets,

meters, Denver Park

KGN, Pl)r(llmd Ore. 360 meiers 100 mi, Northwest-
ern Radio Mfg. Co, Irregular schedule,

KGO, Altadena, Calif. 360 meters, 300 mi. Altadena
Radio No _regular schedule.

io Lab, No

KGU, H{.m(\].lll\lv Hawaii. 360 meters. 150 mi.  The

Daily, 7:30- n,  Tues, Thurs,
150th meridian., (Three hours

KGW, Portland, Ore. 492 meters. 1,500 mi, Ore-
gorian Pub. Co. Slonnn, “RKGW, Keep Crowm"
Wiser,”” Daily ex Sun, 11:30 am, weather; 3:30-4 p1
woman’s program;_7:30 pm, weather. Mon, Wed, Fli
8-9 pm, concert, Mon, Fri, 7-7:30 pm, lccmrc, 11-18
pm, Hoot Owls: Sun, 7-8 pm, concort.  Paci

K&Y, Lacey, Wash. 258 meters. 250 mi. St, ]\l’mlms
Colleg Slogan, ““Out Where the Cedars Meet the
Sca.'” Tues, Pri, Sun, 8:30-9:30 pm, news, concert,

lecture, bedtime story, Pacifie,
KHJ, Los Angeles, Calif. 395 met
Ang les Times. *Daily ex’ Sun, »
8-10. Sun, 10-11 am, § 10 I\m Pacific.
I(HQ, Semﬂe, Wash, 360 meters, Louis Wasmer,
KiJ, Sunn_vvﬂu, CBII[. 380 meters. 500 mi, _Radio
110; Tues,: 8:15-9 DI Fri, 7:30-8:15 pm. Pacific,
KJQ. Stm‘kton‘ nJ ' 360! meters 100 ‘mi: - Goulds
ight \Ian_ Ds.i] ex. -5=6_pm, .concerf.
\Icm. V‘lil('lv § nm,

‘7.000 mi. Los
m, 6:45-

weather, news. Moun-

ain,

KFBC, San Dicgo, Calif,
Azbill,  Thurs, Sun,

Pacific.

KFBD, Manford, Cahf 360 meturs ‘700 mi. Clarence
V. iVelch, Xlon, pm, 7:30-8:30, news,
i 1ues, Thurs qat 6-7 pm, music.

. news, music. Sun, 7-8 pm, church

Tucs, Fri, 8-9:30 pm, music.

278 meters, 500 mi. W. K.
8-9 pm, Bible leason. SeITION.

services.

KFBE @:m Luis_ Obispo, Calif. 360 meters. 50 mi.
H. rn \Ion Wed, Fri, 4-5 pm. Wed, Fri,

First Presbyterian

aci

KFBG Tacom&, \'\'Esh
Churcl

KFEH Marshfield, Ore.

360 meters.

360 meters. Thomas Musical
KFBI( Sncmmenm, Calif. 283 meters. 300 mi, Kim-
ball- (,n Slogan, "'Heart of Dahfm‘n\n Daily
ex, iun - pm, concert news, codes, 8-
o, cmlcml sm 10-11 am, church service;
concert. ac
KFBL, Evurelt \\ ash. eters. 50 mi. Leese Bros.

224 m

Daily e P s 35 o Sun, 2.8 pm. Fastorn

KEBS, Trinidad, Colo. . 360 moters,  Chronicie News &
Gas & Blec. Supply Co. )

KFBU, Laramie, Vyo. 360 meters, Bishop N. S.

Thomas.
KFCB, Phoenix, Ariz,

360 meters, ' 500 mi. Nielsen
Radio Supply Co. Mon, Wed, Fri, 8-9 pm, music.
Tues, 8-10, sports. Mountain.
KFCD, Salem, Orc 60 meters. 100 mi, F. S. Bar-
ton. "‘m.q “ed Fri, 7-8 pm, Pacific,
KFC- e Walla, ash. 360 meters. Frank A.
KFGH Bﬂlmgs, Mont. 360 meters. 500 mi. Electric
Service thmn Inc. Wed, Fri, Sun, 7:830-9.pm,
musie,
KFGK, Cnlondo Spnngs‘ Colo. 360 meters. Colorado
gl)r\gs Rad
TLos Ana‘clus Calif, 360 meters. 1,500 n Los

3 mi.
ngeles Union Qtnck 'L’tlds Traily ex Sun, 10-10:30
:30 pm,

am, 12-12 8-8:40, live stock reports.
Pacifi
KFGM Rlchmond C’\lAf 244 meters. 500 mi. Rich-

mond Ra-lm Shoy Slogan, ““Out Where the West

Inds.”* Daily ex Sun, 1-2 pm, music. Tucg, Fri, 8-9

m. music. Paci

KFGP Ogden, Utal) 364 mcte‘rﬁ. R:llnh \T FX,vgi\re.

Houston, Tex, 360 ers, ed
\I’\hﬂYey r.  Daily ex \um Ton
lets. ontertainment. Sun, 2-3
Central.

WKFCY, Le Mars, Ta
Union_ College. Iri
Central.

KECZ, Omaha, Neb. 360 meters. Omaha Central H. 8.

K FDA, Bak 360 meters. 25 mi. Adler’s Music
Store.  Daily ox Sun, 5-6 pm, 7-§, music. Sun, 6-8

cific.

San . Franeisco, Calif: 1,500 mi,
st Co.  Daily ex Sun, 10-11 am, wealh-

or, markets; 11-11:30, news, quotations; 2-3 pm, lec-

tures, concerts. Mon, Wed, Fri, §-10 pm, concert.

Sun, 7-7:30 pm, cluldlel\ s stories. Pacific.

Spnkmm Wash, 285 meters. 23 mi, E. B.

Temyporar] lly discon’ lin\led
I(FDD “Boise, Idaho. 360 meters. St Michael’s Co-

. T 0 % m, mar-
r. entertatnment.

300 mi._ Western
educational.

860 meters,
i, 8-9 pm, music,

.‘“

509 meters.

KFEV, TDouglas, Wyo. 263 meters. 230 mi. Felix
Thompson Radio #lec. Shop. “c'n.hcl' Teports and
gpecial warnings, Mountain,

KFEX, Minncapolis, Minn, 286 meters. 600 mi. Augs-
burg Seminary, Mon, Wed, TFri, 10:30 am, chapel.
Tues, Sat, 5 pm, music. Sun, 9:15 pm, church

ervices, Central.
KFEY Kelloge, Ida.
livai Mining & Const.
KFEZ, St. Louis, Mo.
of Mech, Engrs.
KFFA, San Diego, Calif, 200 mi.
0. Shelton. Dally, 6-7 pm, entertainment.
380 _meters.

360 meters. Bunker Hill & Sul-

360 meters. American Society

244 meters.

KFEFB, Boise, Ida, 70 mi, Jenkin F
‘Cq. (Owyhee Hotel), Daily, 8-9 pm, Couc.?en] sl\[(;lu‘g-
ai

KFFE. Pc‘n_dlc‘ton, Ove. 360 meters. 100 mi. Eastern
r R Co. Daily ex Sun, 8:30-9:30 pm, music.

U Elll bore, Ore.
KFFP Moberly, Mo.

Church.

S

360 meters, Dr. E. H. Smith.
275 meters. 300 mi. “First Baptist
Slng:xn, “The Gospel \Ieasenger of the Air.”
m, 10:4 8 pm, church services, Central.

FQ, do Springs, Cole. 860 mmm 250 mi.
Tho Markshettel Motor Co._ Daily. §:15 fm, weather
4-5 pm, concers. Mon, Wed, Fri, 8-9:30 pm, special

program. Mountain.
KFFR §n'|1ks Nev. A0 meters. 50 wi. JTim Kirk.
ly Sat, Sun, 3:30-4 pm, entertainment. Mon,
0 specil. ~Tacific.
KFEYV, Lamnm, Ta. 360 meters. G).\cvl.md College.
KFFX, Omahn cbf;. 30"78 meters, The Me-

1
l‘inc\xs & Mur-
360 meters. Al

Graw Dail 2 \
KFFY, Alexandrla, La. 360 meters
phy, Inc.
KFFZ, Dallas, Tex.
Amusement Co.
KFGB, Pucblo, CGI 360 meters.
KFGC, Baton an,c La. 254 mok

G. Barnes

Lowomhal Bros,
Louisiana Statu

Universi regular schedule,
I(l;G ,I)’l Chlé‘kﬂshﬂ Dl{!n 360 meters. Chickasha Radio
KFGH Stanford Uniy., Calif. 360 meters. 500 mi
land  Stanford Junior University, No  regular
sc hedule.
KF .|, 8( Louis, Mo, 266 meters, National Guards

ri.
KF L A:lmgt\m, Qre,

234 meters. Arlington Garage,
“heney, Kans,

229 meters. Cheney Radia Co.
meters, Crary Hardware Co.
294 mefers. 50 mi. Heidbreder

Radio Supply Co. No regular schedul
KFGX, Orange, Te: 250 cters, F
Cnmch Sun, am, 7:30 pm,

st Presbyterian
church  services,

224 meters.

Cenl
I(l; Y Bau(let(u, Minn. Gjethaug's Radio

Z Bcn&rnl‘:mings. Mich. 268 meters, Emanuel
i

Gubnison, Colo.
Normal ESchaol,

360 meters.  Colorado State

":\’Vhelp the Sun Shines Every D

Daily ex Sun, am, weather, markets. Tues, 7:30
1m. entertainmont, Mountain.

KF e Hood River, Ore. 280 meters. P. L. Board-
we]

KFHD, St. Joseph, Mo. 296 meters, 50 mi. Utz Tlo

tric Co. Slogan,
Daily ex Sun, 5:
pm, concert, Central.

, ““Where the Mountaing Meet the Sea.
30~ Mon, Thurs, Sat, §-9:3

5
.KﬂW San LllTDSL‘ CEU[

1 o-1 .ru, 4011 4k, ehurein
KJH, Ssntﬂa, Wash

70 meters. 1,500 mi. Northwest
Radio Service Co. Daily ex Sun. 5:30-6:15_pm, re-
ports, Mon, 7:30-8:30. pm, music, Tu Ti, Sat,
8:30-9:30 . pm, concerts, lecture, bedtime stories.
Thurs, :30 pm.  Pa

cifie.
360 meters, 100 mi. Bible

of Log Augeles. Tues, 7-T:30 pm, Thurs, 8-9,
sacred music, lectures, ete, Sun, 11:30-12:30 pm!

6-6:45, 8-9, church services. Pacific.

KLN Del \Iontn, Calif, 231 meters,
2 o weather,

Fri, 7-7:30.

acifie.
KLS Oakland, Calif, 360 meters,
ms. Radio Slmrﬂy Co.

Monterey Elee.
markets, news; 7-§
pm, 8-8:30, concert.

1,500 » Warner
Daily, 11+ 30-1 pm Tri, 8-9

Sun, 12-1 pm, Pacific.

KL X Oakland, CnIif. 360 meters 500 m Oakland
une, Daily ex Sun, 5-5:15 3 7
enfertainment. Tt

M, Sports
8-0 pm,
m 10-11 am, Ll\uxch services, Paci

KLZ, Denver, mi.  Reynolds

Radio Co. Iv oX hun 7:31 pu news, markets,
bedtime story. Thurs, 8-9 pm, concert. Sun, 8:30-
10:30 pm, concert. Mountai
KM J FIE no, Calif. 360 mete! 300 mi. San Joaguin
& Pr. Co m Tues, Fri, §-9 pm, music. un, 3-6
pm, mu-\n. cific.
KMO, Tacoma, \\‘\sl 360 meters, 200 mi. Tacoma
Times.  (Love Fleetric Co.)

Daily ex Sun, 6-7 pm,
lecture. Pacific.

9:15-10, concert, new:
KNk Lureka, Calif. 3

meters. W. Smith, -
K % Los Angeles, . meters. 100 mi, Bul-
lock's, Ter m])m’\rlly discontinued.
KNT, Aberdeen, Wa: 283 meters, 600 mi. Grays
Harbor R dio Co. Dmlv ex Sun, 7-8 pm, news, con-

cert,

cifle.
KNV Lns Augl\lr_s, Calif. 360 meters. Radic Supply

KNX Los Angn!es Calif. 360 meters. Elee. Lighting

Co.
KDB State Culleze, N. \I 360 meters. 500 mi. N. M,
gri. & Moch. Arts, aily 1 12 m, 9:55-10 pm,
nme lepul(s. Mon, ch. Fri, 7:30-3:30 pm, con-

cert, Mountain,

KOP, Detroit, Mich, 286 meters. 1,500 mi, Detroit
Police Dept. Slogan, ‘‘Safety First.” Daily ex Sun,
1 pm, 6:30, Teports, police” information, cmergency.
TEastern.

KPO, San Francisco, Calif. 423 meters. 1,500 mi.
Hale Tics., Tnc. 1y ex Sun 0-5:15 pm, music,

i, 4

ues, urs, Sat, §-10 pm, concert,

11~ 0 pm, church services. Pacific.

Kal, & rieley, Calif. 260 meters. Univ. of CM.LE

KQP Hood River, Ore. 360 meters. A Dle
hlb Sloran, ‘““Apple City of tl\ﬂ West.

lectures.  Sun,

v
Sun, ‘6 ‘om, news. Mon, Wad, i‘u 6 30 m,
musu Wed. 9 pm, special. Pas
KQ\/ I’xttshurml, Pa. 360 meters, 300 mi, Doubledn}-
. Llec. Ca m; 4:30-5,

Mon, ¥
pm, children's program. Eastol
360 meters, 500 mi. Chas,
Sun, 1-1:30 pm, Wed, 8-9

concert. I‘n

pm, coumd Pau
KRE, Berkeley, Calif, 360 meters. 600 mi.
Slec. Co.. Mom, 8710 pm. ¥

Maxwell
Wed, 9-10 pm,
Pacifie.

concert.

KSD, St Louis, Mo. 546 meters, 1,500 mi St, Louis

Post Dispateh. * Daily ex Sun, 8:40 m '7 40, 10:40,

0, 12:40 pm, 1:40, 1, & hurs and Q\mv
sllnnt uxghts Mon, Fri,” 11:30 pm, concerts, Cen

KSL San Franciseo, Calif. 360 meters,

Tempor discontinued.
"Beach, Calif. 220 meters.
Na regular schedule,

50 mi, The
Prest & Dean

E

360 meters, 500 mi. First
Sun, 11-12:30 pm, 3-4:30,
Paciflc.

560 meters. 1,500 i,
Slogan, “Tho Voice of tho

aily un, 9 concert, chat to house-
11-12, m]mrLi 2:30-3:30 pm, lecture, news; 9
2 m, (:456 pm, weather reports, Sun, 9-10 am,
G pm, news, Pacific.
KUS, Los Angeles, Calif.
Dye Works., & Iaundr
cttmg up etcxcism

30, vice,
KUO San Franciseo, - Callr.
San Francisto Txahiner
I

360 meters. 300 mi. ity
Daily ex Sun, 30
B10m) m, concert, time.
pm, Foatures, Tues, ¥

Wed, Fri. 6-6:45 pm, con~:

154750 pm, “éode practice.
cert. Pacific.

{NOTE—The sécond part of the station schedule list
will appear next week.)
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ADVANCE PROGRAMS

(Continued from-page T)

Organ recital, Mary E. Vogt; 2:00 IZ 55 F. M.,
Luncheon music, Tea Room Orches |2

M., Organ recilal, Mary B. Vogt; Py B, M.

Cancert, WOO Ordhestra, Robert B Goldeu, director:

00 P M., Organ recltal, Muy B, V.
WWi (Eastern, 517), 8:

. tel
Bruce Myers, baiitone; Mis. Denheger, soprano.

Saturday, June 23

GFCA (Eas{crn Da&llgl\f Saving, 400), 8:00-9:00 P. M.,
Musieal pro; g' n from “H, M, S, Pini fore"
Star Orche: ;  Erpest Morgan, baritone; “\

Bluette,”” Orch(‘\un “Until the Dawn,” W, '00(15.

st;  Bri rgan, l)}lnm)e "Peur G)‘ut."
in B Flat,” Hal

JMorgun, baritone; "\Dgnoncuc >
el 1351{;1

:30-3:! . M., A\Iusicﬂl matinee,
}'So\b et’s_Southland Serenade H 0-10:00 P. M.
Concert, Isabelle Block’s Hawaiia uartet.
KYW (Central, Daylight Saving, 345) 858 P. M
Musical program, courtesy of W. W. Kimball Co.;
“ope  Harvey's Orc)lesn‘\ 9:25 P. M., ‘‘Under the
tvening Lamp,” Yout] ompanion,
BAP (Central, 476), 7 UO 7:30 P. Bible Class,
Mrs. W. F. Harnum.
WDAR (Eastern, Daylight Saving, 395), [2:00-[2:5¢
rgan recital from Stanley Theater; Dmner
musie,’ Arcadia_Cafe Orchestra 0-3:00
cadia Cafe Orchestra; “Affairs of the Henrt il BeS
Togan; 4:30-6:00 P. M., Dinner music, Ugo S:\nnus
Orchestra from Cafe LsRniere 7:30 P. M.-8:00 P. M.,
Bedtime stories, Dream
WFAA (Central, 476), 12 30 l OH‘P M., Address, ‘“Cur-
Comni IQL C\)‘ﬂe Tagleton,  South-
odist T 8:34 P. M., Concert,
Studio ()rchc:tru, Mrs, L. Dll.‘n(l Esms Schucl of
’1‘0‘(1\6 Et,ﬂt»a Teachers’ College, Comme:

body  Else,” Roger Hill Damc Orchestra ;
I’hllhps. baritone ““Gypsy Lady, “Japanese Lull
by,” “Please Don‘t Talk About, \Ie TWhen 'm_Gon
UJChc»ll‘a, \\'m\ter Phillips Qrcliestra; S. Tri
Songs, ]Llaume W. Mackay; “S\)uvenn," “(xmtarxcra,
TLucy R. Mclleever, V)Olml( Trio
WMG (Gentral 400), 1 dM., Concerl, Hotel Gayoso
Qrchestra, Gasper Pnpp ardo, director.
wo Eastern, pDayllghl Savmn, 509), 11:00-11:30 A
Orpan recital, May E. Vo 12:00-12:5:
Tuncheon musie, Tea Room Ol‘cthtr
M., Organ recital, Mary E. Vogt R
cert, John Wanamaker Cﬂmmm‘d&l Insumw Bfmd
Arthur A, Rosander, director; 9:15 P. M., Organ re-
cital, Mary E. Vogt.

SPECIAL OFFER LIST

(Continued from page 2)
tance Switch; 1 Martin-Copeland 11-Point Inductance
Switch; Walnart Variable Grid Leak with 000256 mfd,
Condenser; Walnart Variable Condenser (3-plate 00008
mfd.); Ray-O-Vac Dry Battery, 2 cells 13 .volts;
Dubilier Ducon; Dubilier Micadon Type 600 (.006 mfd.);
Dubjlier Micadon Type 610 (.01 or .02 mfd.); Dubilier
By-FPass Condenser (1 mfd.), Premier Universal Radio
Jack, Filament Control Five Spring; CRL Variable Grid
Leak, without condenser; Premier No. 250 Variable Re-
sistance, panel mounting.
Clags D Articles

Tor elght consecutive coupons and one dollar and
twenty cents ($1,20) any one of the following anticles
will be sent: 1 Carter 20-Ohm Vernier Control Rheostat;
1 Schindler Radio Frequency Transformer; 1 Martin-
Copeland 13-Point Inductance Switch; 1 Martin-Copeland
15-Point  Inductance Switch: 1 Martin-Copeland 19-
Point Inductance Switeth; Walrart Variable Condeuser
(5-Plate .0001 mfd.); Ray-O-Vac No. 4151 B Bettery,
224 volts; Ray-O-Vac Dr}' Battery, 3 cells 4% volts}
Electrad Varia ohm, with mica condenser; Dubilicr By~
Pass Cnndenssr (2 mid.); V(X}.ablmj Grid Leak

Walter

[usi ne:
[‘uxus- ll:ﬂ()-lz M., Remnl Paul Vau K:m\'uk
uthern Methodist Universi
l Dayllght Swinn. 395). 3:00 F, M.,
[usical - program; 4:06 P. M., Recital; M.,
inal baseball scores; 7:00 P, M., S fety ta]k Stnn—-
ey Cowman; 8:060 P. M., Short talks; 8:(§ M.,
ong recital and -musical program.
HAS (Central, 400), 4:00-5:00 P. M., Concert, Mary
Anderson Orches(m' 1 Gorman, organist; 7:30-
oncert, Louisville Gymnastic' Ass'n
Pluers Dorothy Watson, soprano; Mildred Xirk, con-
tralto; Leo J. San dman, tenor; Edward Watson, Jr.,
bnmoue Helen Scholl, sonrum. Lucy Eltiott, reader}
Maurice Garefin, baritons
WIP (Eastern, Daylight Sang. 509) 1:00- 2. 0 P. M.,
Orl;nn remtal I'MI Donawita; 3 130 P, M., Dance
0-6:45 ner music ld base-

‘Bedtime storics, Unele
0 program; 10:10°P. M.,
Chinlis’ Kerr's Orehest
C. C. Hall M. Chimes  congert; 9:30-10:00
WHMO (Central, 400), 830 P. M., Concert, Acolian
Talk, Paul Radcr; Music from The Chicago Taber-
B M. Concert, The Lester Quartet,
MG (Ceniral, 40b), 8380 P. M. Conccri, Aeolian
Mendolin Setiette, & L Sharp, dives
ntra 3:30 Educmicmnl ke
TE;

-
St
2

£

F‘ e prngram S. C. Orchestr
woo (Eastern, Daylight Savmg. 509). -11:30 A,
recltal, Mary E. Vogt: 12 M

100-12 . M.
Iﬁuuchwn music, Te Rcom Orchestra;  4145:5:00

. M., Organ recital, Mary E. Vogt.

Sunday, June 24

WBAP (Central, 476), [1:00412:15, P M Chureh Serv-

Ices, * First Methodis!. Church, .. W.. Bergin,
s

WOAR fEactern  Dayllght Savi 385),

DAR- »ayi ng 95), 100 P, M.,

; Focltal fromy
WFAA_ (Contral, 475), 230:3130
illiam M. Anderson, Jr.
terian_ Chareh, teacher; 9:30-10
from Ervay wrecc Buplist

P B
%nstur "Pisst Prg

<l ; 10:00-11:00 P. M..
Concert, Ashley’ prings Orchestra:
WF1 (Eastern, Daylmht Sa\‘mu, 385), 4100 P. M.,
Chapel services; 7:30 M., Ses et
Tr b\terlan Church, Dl Edward artney, minis-
ton K. Doughierty, organist: 9:30 P. M., Organ

cital
WG (Eastern, 380), 10:00 A. M., Church services,
State Street Preshyterian Church, hcheuecmdy. Ser-~
mon, “The Meaning of Courage,” Rev, P, A. Mnc-
donald; 6:30 P.-M., Thistle Day Celebration, - Scottish
Y.5 ‘Sermon, “Thigtle Day aud the
Pl.\cﬂ of (hn Seoteh nl Hlsmly." Rey. P, A, Mac~

donald,
WHAS (Central, 400), 8:57 A, M., Organ music; 00
.. Clureh services under auspices of the Methu-
J.'\t Templo Rev. ', umphrey, pastor;
4» P! M. Concert lmdel auspices of Carolyn

Ban®

WHK (Eastern, 360), 8:00 P. M., Concert, WHE Or-

estra.

wip (Eastern, Daylight Saving, 509), 11:00 A. M.,
Churchs soives ooy Howy Tiimity. Olapel . Orétn 16t
cital, Brnest Felix YU(NI‘

WMG (Gentral, 400}, M., Church serviecs, St.
R i ona. Cattedrals 5300 P oH.  Memonis:
Little Rock baseball game.

Monday, June 25

WBAP

(Central, 475), 9:30-10:30 P. M., Coucert,
Ramblers Orches
WDAR (Eastern, Dn)’lmlli Saving, 395), [2:54 P.

12
Stanley T!n,au H
Jafe Orchestra; 2:0¢-3:00

M., Organ Trecital from

mu: re:

recital; 4:30- ffairs

of the Heart,” Bels& L :30-8 M., Bed-
Dream Daddy; '8:00 P, M. -l 00 A, M.,

X Seng recital; Dance music, Howard

Lmnn.s Arcadin Cufe Dance Orchestra.

WFI (Eastern, Daylight Saving, 395), [:00 P. M., Din-

ner music, Mever Davis Bellevue Stratford Orches

3:00 P, M., Muslcul P i

435 M cert; P. M., inn

Meyer Davis Bellevue Slntfo)d Orcliestra; 7:00-7:30

- Children’s Own Half Hour, Cu\mx\ Sue.

GY (Eastern, 380), 7:45 I
General Tlee. 0.,

“Fare Thee Well,” ixi Minst;
"\\'nnderland of Dreams, Otto Heldel; I\Imstml
“What’s the ‘\I‘“tc‘r \Vlth Lhe Mail,” Clarence
Rhoades; “‘Ientucky Babe, ¢ Little Girl, Don’t
Cry,”” Quartot; Minstrel humm Georgin Cabin Door,
Thomas Mead, baritone; Pocm, Hury Tinch; ‘‘Beat
It While Your Shoes' Are Good,”  Frnest  Beron
Darky monelogue, Frank Warren; “0ld Kmtumy

4:00-5:00 P. M., Cﬂncmt. Mary
Anderson Orchestra; Clifford Gorman, organist,

WIF (Eastern, Daylight Saving 509) H
Organ m'ltnl‘ ul Bonan &

tist recit 6:45 P, aner music; ase-
blill seores; 7 QO 7 30 P IVL, BL(lmnc stories, Unde

Wipn
WLW (Cenirc\l D1)’I|ght Saving, 309), 8:00 P. M.,
Concert, ““Hilo “01d Tashioned Days,” “Some-

PATENT ATTORNEYS
PATENTS. Boo Highest references.

Best results. WAISON ]: COLEMAN, Patent
Lawyer, 624 F Street, Washington, D. C.

RADIOPHANS

We are Manufacturers of
and Spray Hoods.

for CANOES
BOATS & YACHTS

Write for Prices and Information

LOUIS J. LARSON, 45 Fulton St, N. Y. C.

with (
" Class E Avticles
or ten consecutively numbered coupons and one
dotlar nn ftky cenie ($1.b0) eny ong of the following
articles will be sent: 1 Carter 6-Ohm Automatic
Confrol Rheostat; 1_Carter Automatic Control

L) ; Ray- V
Dry Bm.tory. 4 cells 1% volts; Dubilier Variodon (.0
or .0006 mfd.); Resistometer (Type B); Delta \hdget
Tube and Socket.
Glass T Articles

For twelve consecutively numbered coupons and one
dollur and -sighty cents $(1.80) the following will be
sent; 1. Acme Pot-Rheo (potenuometer and rhecs(nt)
Walnart VnrlBhlB Condenser (23-Plate 0005 _mfd.)}
Ray-0-Vac No. 2151 B Ba ttery, 2215 volts: Dubilier
By-Pass Cnnde IEEI‘ (3 mfd.); Premier Varizble Con-
densm without dial (.00039 mid.).

Clags &G Articles

For fourteen consecutively numbered coupons and two
dollars and forty cents ($2.40) any one of the following
articles will be sent: ederal T-Plate 1o
Condenser; 1 Federal 11-Plate Variable Condenser: 1
Federal 21-Plats Variable Condenser; 1 Federal Anti-
capacity Switch; 1 Decima Variable Condenser 11-Plate
Walnart Variable Condenser (43-Plate .001 mfd.); Du-
bilier Variadan (.01 mfd.)} Dubilier By-Pass Con-
donser (4 mfd.); Promicr Variable Condenser with dial
{oooes a0 oot Pogeton & B Heabstormets 4 30
ti

atio.
Class H Articles

‘or qxtem conseuut)vely nunibered coupons and three
du'llars ($3.00) any one of the following articles will .b
sent: Fed udio Frequency Transformer .

riable Condenser: 1 Acme

IS Radlo Fre-
quency ‘Transformer (R-2, R- r R-4) ; W Vaxi-
able:Condenser (13-Plate vernier;. VV&lua.lL Vanab]e COD-
denger (23-Plate verniér): Ray-O-Vac. No. 230
Battery 45 volts: Ray-O-Vac Dry Baitery, € sells l%
volts; Duh]"ier Duratran ~ (R, F. transformer); Premier
Mm .. Varicequpler with _dial; et Va‘nnble
Cohdeil: WL LAl ™ (. 0015 I}
Condenser with vernier -(.0004 mifi et
hog A, F. Transformer, 10 {o 1 Rat P)emler Hegehog
A F. Transformer, Tube Socket Ty e, 4 1 Ratio;
Turney Spider Web Coil Mourt, T}DG 8

Novel Lead-In Insulator

A pilece of conduit %-inch longer than
the wall is thick and two condulets make

Al
GAP -

a very neat and efficient lead-in insulator.
The diagram is self-explanatory.—Lloyd
Johnson, Liberty, Ind.

There are nights rare  in winter, and
common in the summer, when it is im-
possible to bring in distant stations. 'This
is due to atmospheric conditions beyond
control. = This condition should be met
philosophically as something that cannot
be avoided, and not used as the basis of
a complaint to the Radio dealer who sold
you your set.

For Perfect Reception

You Must Use

AMSCO

Vernier Condensers

They satisfy the most exacting. Perfect
spacing, permanent adjustment—finished
in white nickel.

i3 plate ...vcavees. . $5.50
23 plate ..v.0vvna... 6.00
43 plate v.vic0evsees 650

At All Good Dealers
AMSCO PRODUCTS, INC.

Broome & Lafayette Sts., New York City

The Reader’s View

Talking Transformers

I have just read in the Digest for May
12 an article by a fan who, while pre-
sumably sane and sober, heard voices
coming out of his box without the use of
phones. 1If he is an ordinarily cautious
man, he wrote you anonymously, or under
the non de plume “Munchausen” to avert
a visit from a Volstead squad or a lunacy
commission; yet I'm perfectly ready to be-
lieve every word of his tale, for I, too,
can pull the plug out of my Flewelling
set and she goes right on talking. Don't
shoot! TN come down! The explana-
tion, as I have doped it out, is ridiculously
simple and obvious when you think of it

As surmised by the other fan, credit for
the performance is due to an AF f{rans-
former, and I'll bet my last dollar (which
is the only one the Radio dealers have left
me) he has the same type of transformer
as I, as only one kind will act in this man-
ner.

This transformer is simply an enclosed
type, with a figure 8 core, the shield heing
of iron in the shape of a cylinder. The
whole affair looks like a black tin can
about 2 inches in diameter and 3 inches
long. Roughly sketched, its cross-section
is like the one shown in the illustration.

PI?\M,AE'.Y
0 i
! x 1| IRON
CORESTY T .ﬁ { CASE
) /
€ |
! e |
= (U
]
You get it now, don't you? The plate

current simply magnetizes the core, 'which
attracts and vibrates the circular ends of
the case, or drum. These ends thus he-
come,  in effect,  diaphragms and the
transformer simply a double-end tele-
phone.

My fellow-lunatic will find that, in all
probability, this transformer couples his
first and. second .stages, as the current
from . the detector :tube’is probably mot
powerful “énough: to. vibrate. these *stiff

Hd, stage

dlsks audlbly ‘He will:also ﬁnd that turn- |

FLEWELLING ANSWERS
By E. T. Flewelling

(Editor’s Note.—This department is written
by Mr. Flewelling, the tnventor of the famous
super cireuit, I'rom the questions sent him
each week care of Radio Digest, he picks the
one considered most informative for oll and
answers it in this column.)

¥ariahle Condenser Too Large

(Submitted by T. Z., Jersey City, N. J.)

Question—DMy Tlewelling set is very selec-
tive and pretty loud, but I do not get the
steady high pitched whistle when I have tuned
in-a station because I have to turn down the
filament to reduce the whistle in order to bring
in the station. Would the 43-plate variable
condenser that I am using have any effect on
this?

Answer—Using a 43-plate condensexr usually
means utter failure with the Flewelling set,
because the set tunes so sharply that omne iz
unable to handle such a large sized condenser.
Note also that the value given for the coils
is such that maximum results are secured by
the use of the smaller condensers such as a 7
to 11-plate. If ohly the values that have been
given in the various articles are used, you
will find that the rheostat is only useful to
turn the filament off or on, and does not in any
way aid in tuning. Change your condenser
te a smaller one, turn your tube on full,-and
you will see that the whistle will stay even
after the station is tuned in.

Directional Characteristics

When an inverted L-type antenna is
used at a transmitting station and it is
desired to radiate the greatest amount of
energy in the direction of a particular
station, the 'end at which the lead-in is
connected is pointed in the direction of
the station with which it is desired to com-
municate. The reason for this arrange-
ment is that electromagnetic waves radiate
more strongly from this end; thus pro-
viding directional characteristics which
may bhe used to advantage.

Get a License First

In order to operate a transmitting sta-
tion, two licenses must be obtained—an
operators’ licemse and a station license.
The operator must be able to transmit and
receive at least ten words a minute, each
word consisting of five letters or char-
acters. - He must also comply with certain
regulations detailed in' the pamphlet is-
sued by the' United. States -Government

entitled “‘Radio- Communication -Laws: of-
| the United States.”

wﬂl make the transformer “shut up,” as'

this closes the secondary ecircuit in the
transformer, allowing a. current to be in-
duced therein .in ‘the  opposite direction
from that passing through the primary
¢oil, thus neutralizing the magnetizing ef-
fect of the primary on the core.

Thus, a ‘loud speaking transformer”

could be ‘easily constructed;, but the sec-
ondary would be useless; that is, the “doo-
dad” could not be used as a loud speaker
and a transformer at the same time.
So you see this fan and I simply have a
very inefficient built in telephone—inef-
ficient because it was not designed for that
purpose. and the stiff case-ends work as
diaphragms merely through what might
be called coincidence—L. B. Godbey, St.
Louis, Mo.

MANUFACTURER’S AGENTS

Wanted in leading cities for High
Grade Products, nationally known
and advertised. Sales last season
over quarter million. State lines
handled and territory.

BOX 21

Radio Digest, 123 W.. Madison St., Chicago

1500 Miles On One Tube Set

Complete parts for Regenerative Receiver. e hear
Havana, Cuba, regularly on this receiver. . It consists
of the following standard parts: 1 180° variocounler,
1 23-plate variable condenser, 1 Howard socket, 1
Klosner vernler rheostat, 1 Fada switch lever, 14
switch points, 2 switch stops, 8 binding posts, 1
7X9" bakelite panel, 1 mahogany cabinet, 2 3"
dials, copper shield for D:u‘u:] bus wire, tube Solder-

all, and connecting diagram. 2.8
Mdiled Postuaid for_ .. .o o
Above outfit complete: ready to

“listen in,
Wialled Pustuald for

2
$149.50

“alin < ..., 110.5C
4500 MAGl\Aw\ &
22,50 Bitswl idiophone, " 7. . 16.95
55,00 Timmons Loud Speakor. L oafs-

’B Ea tteries.  Never over & days
5 D\'eleadv 22 Volt No. 763..
6 Lveready 221 Volt No. 766
0 Eveready 45 Volt Ne. 767.
0
.00

Lightaing Switel
Variocouler, - Queen, 180° “balkelite,
reen sill \vound... .
E\'er\thlx\g guaranteed as firsf mdcr or
ok for special xmce Iiat We pay postage.

ADlO SUPPLY STORES

254 W, Stiegel Street Manheim, Pa,;

EreTrres
Soimo

RITTER

We are ariginators of the knock-down purtable fcop
aerial.  Packed in individual cartons. CONTENTS
—Green silk covered wire, wood parts, hinding posts
and cemplete instructions on how to assemble and
eperate. By mail 102 extra.

Ritter Radio Corp.
230 Capai Street NEW YORK

Summer Static
Overcome

ANTENELLA

No aerial or antenna needed.
Eliminates aerial, outside wiring, lightning
arresters and ather inconveniences induc-
tive to static. Plug Antenella in any light-
ing socket and you can enjoy: Radio in any
Teom in your house, No.current consumed.

New Improved Antenella
NOW $1.25
GNLY formerly $2.00

At your tealer’s—otherwise send nurcnaso price
and you wili be supplied pestpaid.

reshman (o Q Ine.
el

.7?(1020 Gondenser $%ocucts

106 SEVENTH AVE., NEW. YORK
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OUR vacation, wherever spent, offers a
host of Radio possibilities. The man
in the cool, northern wilderness, the
person sojourning at any one of the
small lake resorts, the individual who
prefers to rest in the country; in fact,
all are realizing the full service which

their small receiving set can furnish. News, baseball

scores, market reports, music, invisible drama, and the
multitude of imnovations already made possible by the
thoughtfulness of studio
directors, are all there for
the tuning, With fifty
super stations keeping the
various sections of the
country well supplied with
broadeast service, it is in-
deed a.poor set that cannot tune in several plants.
Again; a set which can reach only one hundred miles
out i to.danm 123

RADIO INDI-GEST

FIRST WALLA WALLA PROGRAM

(Continued from where we were interrupted last week.)
for this suspicious occasion.

Article C.—Bambdin Bray, chief head official announcer not
emeritus will anncunce, After anmouncing all that he
bas to announce he will not announce any more until
there’s something more to announce. At present there is
nothing to announce except that he will announece. (P.8.—
Bambdin Bray, chief head official announcer, uses deaf
and dumb sign language in all his announcing when he
announcees.)

Article D.—(Four and one-third cou-
pons and a plugged jitney.) The
first act to be brondcast. Le Mo-
queur and IIllis Broaklewse will
terpsichore a synthetic dance before
the microphone. (Listen in for this,
It's gonna be good.)

Article E.—Community Chorus, All
listeners in will sing to the direc-
tion of Mr. Wattle Knees, Indigest's
ultraordinary  musical  director.
Wattle Knees will direct before the
microphone with a muffled baton so
that no noises will be made to
destroy the great vast multitude of
noises of our listeners in.

Article F.—Soft shoes dance by Polly
W. and Rita M. S&ilent bobnail
army shoes have been ordered from
he U. 8. Steal Corp. for this mo-
mentous moment.,

Article G.—DMotion Picture, “Why
Wallow in_Walla Walla?” Scen-
ario by Alogonguin Tonsils IIT;
Filmed by Spider Webb; Misdi-
rected by Lillian G

Article H,—A trip through the Walla
Walla Museum, A portable micro-
phone will be carried throughout
the entire length of this venerable
hall’ so that all exhibits may be

Mr. Wattle Knees,
musical director,
walking south

Atrticle T.—Collection taking for
£000,000,000,000.19 to help pay off
the victors in the Stebbins Degen-
erative Set Contest.

Article J.—None has been set inasmuch as this is the finale.
All artists will gather before the microphone to smile and
bow for the listeners in after which the antenna will be
lowered by Mike and Izzy. W

Bambdin Bray
head announcer,
and bouncer

In Quest of the Kanoofis

Part II—In Italy

For days they searched the forests, no Kanoofis could be found.
isery, dom’t pester me.

They bunted high and low for it, all over the ground. (Simply

no luck.) i
one of them, “Let’s pack our things and
0.” (Merrily we roll along.)
“Where to?  Ah, that's the guestion.” Another said, “I know
ise guy.)

“We'll go to sunny Italy, where the wild spaghetties. grow.

Oh, Marie, my_Marje.)

»

“It can’t be here,” said
3

“And the hot Tomale bushes are blooming:in a row. .(Prettty

Howers.

R Aites ns AR T O O G

ity;home,.is almaste
hen installed in a small

Than that w

} UTOMOBILE tours have had a great re-
1 vival in interest since it has been
demonstrated that one can keep in
touch with the world by Radio, even
while speeding along. The popularity
of the passenger car has hardly had
a slump, but the fact remains that
the receiving of broadeasting stations en tonr has added
a new thrill to the jaded similarity of swallowing the
unlaid dust of the ear just ahead. An aerial around
the top of the cary a loop,
or even a hastily erected
single wire to some nearby
tree, plus a compact port-
able set equipped with dvy
cell tubes, make an un-
beatable combination to
fill in the leisure moments
when the tourist has just about had his fill of holding
the ear on the road and wishes to rest. Then, too, the

storage battery equipment of the average machine
makes it very simple to use one’s vegular set with the
larger tubes.

AMPING out is a time-honored sport.
From the time of the tribes of Israel,
and thousands of years before that,
the tent has been a shelter accepted
by all.  Thus we find many lovers of
the great outdoors hreaking away
from the daily routine and making

their home in & camp under the canvas spread of a tent

where they can hear the bombardment of the rain
pitter-patter and the call of the night birds. But add
the marvel of the twentieth century to the scene. Easily
erected, operated and
maintained, a camper’s
portable set provides that
contact and cheer of the
busy world, but in the iso-
lation of the wilderness.

The tenderfoot may find

camping boresome at .

times, but Radio will give him the entertainment and

news, the lack of which is troubling him. Certainly,
your vacation will be with Radio. Why not?

' They j‘ournied to a little town,

! clime. (Isn't.it warm. tosday?)
“Where senoritas’ smoke and dance.and-dri
‘Burn my clothes.)
GARLICO was
v Hamburger.) e
An old Italian stronghold which through smell had won its
3 fame.. (Lillies of the alley.
And here they met Marcroni, a duke of great renown, (Very
episetic.)
Who told them that he knew where a Kanoofis could be found.
mart feller.
He said there was an island in the ocean far away. (dund she
wore a _yellow ribbon.
The name of it and where it was, he did not care to say, (Oh,
do tell)
But he told us when the wind blew West, and the ether waves
rolled high, (Heave to, me lads.) .
To look for it with all our might, and we’d find it bye and bye.
(Mama go bye-bye, too? .
We told him that he was a prince, although he claimed not
such, (Not he.)
‘And mentioned he had helped us out in general, much teo much.
ig hearted. )
Then we left GARLICO, bound for Egypt, valley of the kings.
(Tut, tut.) .
installment and we’ll tell you startling
(Gee, I’m gonna get it, 100.)
~—ROZEE.

its name.

Now get the next
things.

(Cheer up, only two more parts.)

Mike Rofarad Sez It’s a Tight Squeeze

Dear Mr. Gest: I have frequently heard mention of real,
dyed-in-the-wool Radioknuts, and some of them are interest-
ing specimens, but have you heard anything to beat this?
1 have a girl friend who is such a confirmed Radioknut that
she refers to her Gossard as her “Variable condenser” ! Yours
disrespectfully, FELLIS BROAKLEWSE

A-B-C Lessons for Indigest Beginners
Chapter I—The Antenna Does Which?
BY GOSH
IS for antenna
Put up to bring in sound,

Sometimes it brings in lightning,
Through your set, down to the ground.

Indigest Plant Mustava Call!

The Walla Walla government has the whole alphabet to
choose station calls from as no stations have been assigned
calls there up to date. When Indigest established its station
on this tropical isle the head gazuunkus of the political ring
said, “Indi, my most valuable counsel, you can choose any
call you please for your station.”—Now we put it up to you!

Indigest is going to_call on its readers to contribute a
name for our plant. Send in your suggestions at once and
we are going to pick the Dbest one and award one genuine
brass, beveled edge, round switch point to the one who sends
in the winner. The picture of this marvelous and magnani-

mously inspired prize will appear next week, Watch for it!

Asleep here is Tom
BMedlaster Geyre.

He put up an antenne
And tried to walk awire.

Looking Ahead

In Next Week’s Issue of Indigest Anticipate Nothing

WiTnEss Tue Picturee o Janes 5.0eBar

Py
YO INTTAuL2D A RAoio R amuns Cras 7
Whze s ne Qo ? You Sueevw Must Kw-\:r/ k

Taxe T Prcturs Dircene Becows

= % ===
= s Sev 13 PorvAeLE, FartnruL ano T
I Tiaxes A fine Thing For Are CAnos .
(ARKETS, THENEWS LOTS OF MUSICARE THE,
Josr For THE Tumng Tew Come Fom AR,
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Condensed
By DIELECTRIC

The owners of Station CFCN have launched into
the business of manufacturing broadeasting sets and
have already sold sets for use in Canada, Mexico and
South America. Their programs are heard at con-
siderable distances from Calgary and the W. W, Grant
Radio, Ltd., is pretty well known in all parts of this
country, Soon these Radiophone broadcasters will be
tallking back to the maker in Spanish.

‘When President Harding starts out on his trip across
country he -will have at hand a very powerful sef
installed in his private ear. This is the first time that
a broadeasting set of such power has been-used on a
railway train, It will also mark an epoch in the
speechmalking of a head of this nation. Never beforc
has it been possible for the rest of us to hear presi-

~dential addresses when bhundreds of miles away, but
- 1 i

woss the land

Radio

|

s he speeds.a

various towns emnrvoute.

Radio control of the movements of ships has been
tried with suceess on more than one oeeasion; a notable
instanee of this was the sinking of the Battleship
Towa off Panama Bay. There was no one on hoard
as the ship was divected to the right or left in giving
practice to the Ameriean gunners in hitting vessels
under steam. More recently the French have tested
the use of Radio in direeting an airplane under similar
conditions—pilotless. Trom  the take-off to landing
each move of the plane was actuated by Radio-control
devices. It may be found practicable to substitute
this medium in many lines now dependent solely on the
presence of men.

Mississippi has resisted the impulse to join hexr sister
states in the modern method of addressing the world
until now. The first station to be licensed is the Uni-
versity of Mississippi, whieh has decided on programs
of college songs and orchestra mmsic. No doubt the
alumni of this institution will be pleased to hes
from their alma mater, but I am expecting to learn
educational features in the fall that will appeal to
hundreds besides.

Not long ago Station WOR had rather an unique
feature on its program when Bebe Daniels was inter-
viewed by David A. Baleh, editor of Movie Weekly.
Miss Daniels was warned that not only Radiophans
all over this country would hear her replies to his
questions, but that the young lady with pad and pencil
in the studio would take down every word to be given
later to the readers of his paper. Judging from her
answers she had prepared herself for the ordeal and
made some pretty good ‘‘shots’’ in reply.

‘We are coming more and more to realize how very
necessary Radio is to obtain a large hearing on any
subject at any one time. In a case of distress, suech
as that recently in Colorado, Texas, an appeal may be
made to folls in every state in the Union from a
broadeasting station and quickly benefit thereby. A
cyclone having struck this Texas fown leaving mueh
suffering in its wake, WBAP was asked to broadeast
an appeal for funds. They poured in.

Preaching in churches with empty pulpits is becom-
ing a thing of usual oeeurrence. Folks sit in their regu-
lar pews, sing, join in prayer and listen to sermous
with no preacher anywhere in sight. When a church
in Birmingham, Ala., found themselves without a
preacher for the evening service they just made use of
the pastor of another church in the eity whose message
was being broadeast. Another small church in New
Jersey used a loudspeaker to fill their pulpit at short
notiee and it did well for the entire serviee of a chureh
in New York eity was brought to the congregation.
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of Radio and before the development

of broadeasting stations most Radio
reception was accomplished with crystal
detectors. Although they are scoffed at to-
day for long range work very remarkable
records were hung up in other days. Per-
haps this was die to the fact that one had
to use a crystal and for that reason coaxed
the most out of it. Even today it stands
superior to the tube for clearness and free-
dom from noise as one can testify after
listening to a reflex set using a crystal
detector. *

Crystal Detector Action
Just how the crystal detector functions
ig - still a matter for debate but the pre-
vailing theory is that of rectification. The
currents induced in the receiving appa-
ratus, are, as we have learned previously,
of extremely high frequency. At 400 me-

F OR geveral years in the earlier stages

teps .for Beginners
Chapter VI—About Crystal Detectors

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

BEGINNERS will find the accompanying series by Mr. Benson very
helpful in learning the rudiments of the popular science of
Th

Chapter VII—Tube Detector Theory
and Operation.

Chapter VIII—The Regenerative De-

tector.,

Chapter IX—Radio Frequency . Ami~
plification.

Chapter X—Audio Frequency Am-
plification.

e yet to app are:

Chapter XI—How Super Regeneration
Is Accomplished,

Chapter XII—Reﬂex Circuit Opera-
tion.

Chapter XIII—Ahout Headsets and

Lou peakers,

Chapter XIV—Batteries Used in Ra-
diophony.

fect of this current is to charge the con-
denser connected across the phomnes and
the potential of the condenser will vary
as the amplitude of the current waves.

Il
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INCOMING MODULATED CURRENT

1nnfnn

il

CUEREMT AFTER RECTIFICATION BY DETECTOR

ters the current has a frequency of 750,000
cycles, If this current was made to act on
the diaphragm of a telephone receiver it
would vibrate back and forth that many
times per second. The human ear, how-
ever, cannot respond to frequencies above
18,000 to 20,000 vibrations per second,. o
these high vibrations would not be heard:

©)

Figure 28—Details of Detector Stand Designed
for Use with Galena

A crystal detector connected into the
circuit acts to rectify the current, that is,
allows the current to flow in only one di-
rection and retards or prevents it from
flowing the other half of the cycle.

This may be better understood from
Tigure 27. At A we have the current in-
duced in the detector circuit showing the
modulation of the waves by the. miero-
phone at the transmitter. At B is shown
the same currcnt after being rectified, that
is, with the lower halves of the cycles
cut off. The current is now direct hut is
The ef-

HARCROSS PRONES:

Figure 27—Showing Action of Detector in Radio: Receiving Cn"c.ujt

Thus the voltage .of the condénser is|

shown at C and the changes in voltage
represented by the curve cause a move-
ment of the K telephone diaphragm in
synchronism. with -the music or words
striking the microphone at the sending
station,

izls for the D

Many substances have been used for de-
tecting purposes with more or less success
and each day sees the birth of some new
substance or an old one in a new dress.
The two most popular minerals that have
been found the most sensitive are galena
and iron pyrites. Galena is a natural sul-
phide of lead, its crystals being cubical in
form, having a bright metallic lustre and
can be readily split up into regular cubes.
Iron pyrites is also a natural ore known
sometimes as ‘“Fool’s Gold” from its yel-
lowish sheen. It is of a bronze-yellow

Electric Soldering Iron

- OR D. C. CURRENT
DEALERS—Atfractwe Discounts

@ . L] %
Delicate Soldering sy v

THE POST SOLDERING IRON
Platinum Heatmg Unit—Interchangeable Tips—Universal Current
(Large and Swail) -

ONE-HALT ACTUAL SIZE
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute
From your Dealer, or write

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

Both the manufacturers’ and ama-

nent constructed for this par-
ticular purpose.

color and fractures very unevenly when
split.

For Radio work a good piece of galena
is superior to iron pyrites but a good piece
is rare and to be treasured. Galena is
very sensitive to heat and its detecting
properties are ofttimes completely de-
stroyed by the heatihg incurred during its
mounting in metal. For that reason the
crystal should be obtained loose and held
in the cup with a set screw in preference
to being set in molten metal.

Holder for Crystal

The tvpe of stand used with galena
should be fitted with a fine cat whisker so
the contact will be light. And therein
lies the disadvantage of this erystal, for
to obtain great sensitiveness an extremely
light contact is necessary. This is easily
jarred out by slight.vibrations. A short
silver wire makes a very
whisker. A form of detector stand easy
to construct and particularly suited to ga-
lena is shown in Figure 28, It can be
made easily by anvone, the standard being
a double binding post with a short brass

rod through the top hole having a knob
SILVER PLATE WITH fHCA
SHARP POINT, FMOUNTED CRYSTAL
THREADED E\OD / GLASS TUBE

N

T Ty

i
||

Figure' 20—Details of Detector Stand to Obtain
Permanent Adjustments with Iron Pyrites

fitted to one end and a stiff wire wrapped
around the other end. A small spiral of
about No. 30 silver wire soldered to the
stiff wire serves as a contact. for the crys-
tal. 'The crystal itself is mounted in a
rather thick brass washer and wedged

good cat|

in Radio

into place with tinfeil, A brass plate on
the base makes contatt to the crystal
holder and permits the crystal being
moved until the most sensitive spot is
found.

Experiments have been tried using vari-
ous substances other than metal wires for
contacts. Graphite is said to be superior
to either silver or gold cat whiskers. The
lead from a hard lead pencil sharpened at
one end and attached with a small spring
to the arms of the detector stand, shown
in Figure 28, makes what is classed the
best form of galena detector both as re-
gards sensitiveness and freedom from
burning out from static.

Iron Pyrites Detector

Tet us now consider the iron pyrites.
This crystal is shown pvreference hy the
Radiophans chiefly because it gives good
results without much care in adjusting.
It permits of more pressure being put on

[h

|
i
Figue 30—Circuit Employing Potentiometer and

Local Battery to Pass Cwrrent through
Crystal Detector

the cat whisker and hence is not so liable
to be jarred out of adjustment. Not being
50 sensitive to heat it can be mounted in
metal without difficulty.

It is not necessary that the stand used
with iron pyrites have very delicate con-
tact so any stand on the market can be
used with success. However, the form of
detector stand, shown in Figure 29, pos-
sesses several features to make it worthy
of construction by those desiring the most
from their crystal sets. With some changes
several of the detector stands on the mar-
ket can be adapted tothis principle. It
consists simply of a glass or other in-
sulating tube mounted between two brass
standards. . A crystal ‘of iron pyrites is
DAL, in ong end a8 SnowWn Wna w tnis ~waak
of mica placed over the crystal. - The.con=
tact member i made from silver. - A dime
may be soldered to a thick brass disk for
the purpose and its face cut into fine ridges
with a sharp, three-cornered file, making
cuts at right angles. The face of the dime
is then covered with many fine points.

Makes Near Perfect Fixed Detector

The contact plate is slipped in against
the ‘mica and a screw threaded into the
other brass post used to force it against
the erystal. With the detector connected

(Continued on page 14)

WILLARD RA

291 Broadway

“The Best for Less”

10 COMPANY

New York City

FLEWELLING CIRCUIT
Every part complete, including drilied panel and
oms Lo T

REINARTZ CIRCUIT

very part complete, including drilled panel and
buok of dmgrams and instrue-

tions ...oeecenaiinene Arrresaararreaey .

Two-5tage Audx
circuits at

Frequency A mullﬁer

CONDENSERS
Variable; value,
13 Plate Variable; valus,
23 Plate Variable: value,
43 Plate Variable; value,
(3 Plate Vermer' value.
ue,

3 Plate Vcrnier: va|uc,‘

w
T
2
&

Honeycomb Coils, 50 turns mounted..
Honeycomb Cails, 75 turns mounted
Double Coil Mauntings
Triple Coil Mountings.
Reinartz Coil [m:raared wavelongth, and motunt- i

ing 75
Jacks, Single c|rcu| 5 value, 65c, special at. .30
Double Gircuit; value, 90c; special at......... 45

Multiple. Point Inductance Switch with Knob
and Dial (15 Switch Points). 5 f

Lightning Arvesters, approved. 80
Threo-inch Dials, unbreakahle,
compositien, high finish; special .30

Two-inch Dials, same dl:si n far T
potentiometer; special
Atuminum Loud aklng Ha
highly polished; $B 00 list.
Filament Rheostat, 6 ohm.
Filament Rheostat, 20 ohm.
Filament Rhoastat, 50 ohm.
With 2”7 Bial, [Sc extra.

A Dbeautiful “SALRITE" pencil FREE with
cvery crder of $12.50 or more. Made of beautiful
Mahoganite Rubber—five inches long. Equippe
with vest-packet clip, 10 leads and eraser.

Every pari cumplete for above

........................... cerrcnene $11.00

A Recommendation

Hartford, Conn., june 4th, [925.

Willard Radio Co.

ow York City.
Daar Sirs:—

received. the Flewelling cw:mt complete and

WIsh to thank you. It is a beauty. | set it up
in one hour and a half, but I have to get bat-
torios so | wish to thank you again, also for the
wresent that yot sent me.

| have priced the machines here in Harﬂ‘ord
and find that they cost anywhere from $35 to
5'1100 I do not see how you can sell the
cheap.

so

will close now hut if I wsnt anything in the

future, you will have my orie

Again | wish to thank you.

1 remain

Yours truly,
CHAS. W. HIGLEY.

147 Bahcock St.,
Hariford, Conn.

AUDIO FREQUENCY TRANSFORMER. De-
signed for use with W. tibes; list,
$4.50: price 5

VAR]OCDUPLER—LIH ern Wou
ary; value, $4.50; special

Ball ermg lndurtancc Swrlcn, value,

V. T. Soc ickeler d bmss sleeve, camnos
tion hi\se, \nluu, SI.DU snecial at..

Now is the time to bu(ld your awn set to take
with you cn your vacafi e will be glad to
offer you any informatien nr advice that you may
reauire. Just drop us a

Every article advertised above is guaranteed hy
the manufacturer and by us. Mail orders fitled
immediately. Transpertation PREPAID on_all
crders of $5.00 or over, east of the Mississinni
River. All others include pastage.
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Flewelling Circuit in Por

Makes Ideal Appéxvatus
to Use on Camping Trip

As will be seen by the halftones the
entire portable TIlewelling outfit is as-
sembled in a cigar box which measures
9. inches long, 614 incheg wide and 2%

WORKSHOP KINKS?
EARN A DOLLAR—

AR

HERE are many little kinks
worked . out at home that would
aid your fellow Radio worker if
he only knew about them. There are
new hook-ups, new ways of making
parts and various unigue ways of op~
erating sets that are discovered every
day. Radio Digest is very much in-
terested in securing such material
Send them in with full details, inclnd-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKS DEPARTMENT,
Radio Digest
123 West Madison St., Chicago, I1L

jnches deep. This box was finished with a
good coat of insulating varnish inside and
outside, " The varnish used was made by
dissolving mdmary phonograph records in
alcohol,

The coils are one 50 and one 75-turnm,
but I believe a. 4b-turn coil for the tuning
inductance would be better, as the 360-
reter stations don't come in very well

CIGAR BOX HOLDS FLIVVER SUPER

aerial binding post. - Equal results were
obtained by using a telephone ground.

The first time I tried the set I was dum-
founded by hearing KFI Los Angeles, and

with only the ground connection. It
seemed ineredible. I could hardly believe
my -ears, WMC, WHEAF, WLAG, KSD,

WOC, WOAW ‘and several others also come
in so loud as to ‘be audible several feet
from-the phones. It truly is a wonder-box
angd it is nothing short of miraculous the
way they come ini—Francis W. Lovgren,
Virginia, Minn.

“A*» Battery Condition

A storage battery of the lead-acid type
when fully charged and on’ open circuit
should have a potential of 2.2 volts per cell
and a specific gravity of 1.260 to 1.280.
When placed in service and used under
normal operating ~ conditions a fully
cliarged battery has a potential of 2.0 volts
per cell. and a ‘specific gravity of 1.225.
When the potential ‘of the battery has
fallen to 1.8 volts per cell with a specific
gravity of .approximately 1.175 it .should
be’ placed on charge. . When a battery is
connected to the charging source, the posi-
tive terminal of the battery. must; be con-

table Set

Double Filament Globe
Makes Battery Charger

Electrolytic rectifiers are usually used
where small direct currents are required,
such as for charging B batteries. How-
ever, this type of rectifier is troublesome
and dirty and therefore not very desirable.
A far more efficient instrument is shown
in-the illustration. It consists of a dou-
ble filament automobile headlight bulb
used for the rectifying unit and a step
down transformer having the proper sec-
ondary voltage to light one filament of
the globe. The other filament is not
lighted, but used in place of the plate

common to bulbs made for this purpose.

1963

RESISTANCE

BULB

TRANSFORMER

nected to the pOSlthe lead. of the chargmg
, power supplY : 3 4

battery and then reconnecting ‘it causes
the signals to be resumed for another
period and then cease abruptly as before.
This condition results from the use of.a
grid leak having too high a resistance,
thus allowing the accumulated charges to
choke the tube.. Disconnecting the plate
battery for a time permits the charge to
leak off and allows the set to function for
a short interval until the charge builds
up and again .chokes the tube.  The
remedy is to draw a few pencil lines across
the grid condénser. These lines should
make good electrical contact at each end
with the terminal posts of the condenser,
%huls reducing the resistance of the grid
eak,

HOOK-UP BLUE PRINTS WITH ALL
PARTS’ VALUES GIVEN FOR—

1—Hazqlting Neutrodyne * T—Armatrong Super
2—Gibbons Ultra Audion

egenerative
3—Cackaday Four-Circult 8—Armstrong Super
4- ingle Tube Reflex Heterodyne

hree Tube Reflex 9—New Ultra Reinariz
léwelling Flivver 10—Kaufman Circuit
These helpful prints designed by a Member of
the Institute of Radio Engineers.. All ten
mailed prepaid for five dollars ($5) or sinzle
rrints at 75c apiece,  Send .money order or
cheek  (no. stamps).

O~ QUTPUT —»

Oe— INPUT

A variable resistance consisting of a
water rheostat or a lamp bank is placed
in series with the bulb to bring the volt-
age down to the required pressure. When
large currents are required it is advisable
to connect three or four of these bulbs in
parallel.—D. Y. Solandt, Toronto, Ont,

SOMETHING NEW

A real
a
l k-
mg Det?ctor

vour set,
Guaranteed
for one year.
1t° the
cheapest in
the long run,
Sold by all live dealers, or can be
ordered from the §

B-Metal Refining Co.
g 3134 Trumbull Ave,

008 ~®

At A 4B

with' the :50-turn coil. ‘The condenser hag
:0004 mfd. capacity: The tube used was a
VT-2.. The set also is equivped with & vari-
' ‘able leak and grid condenser. “In the upper
right corner is the automatic filament jack
swhile a, current adjuster controls the cur-
rent fiow to the filament.
' I obtain the best results using only one
connection, that is either using the ground
or one side of the 110-volt line on the

"Tfizsxsthe ,New

Yo h
avith SThe deustable
Air Gap ‘That Tunes
Out JAll ‘Harshness

Invite your friends fonight. Sur-
prise them with a REAL concert or
dance.

The wonderful new Dictogrand will
create the illusion that the artists
are in the very room with you. .Just
£o to your dealer's and hear this re-
markabls, = clear-toned instrument.
Take it homo and plug in for_ the

finest  entertainment you've ever
known, -~ You don’t need extra bat-
teries,

Like ‘all the other famous Dicto-

graph Products, the Dictogrand is

guarauteed - for one year.

If your dealer hasn’t the DICTO-
D in stoclk, wrlte to us direct.

DICTOGRAND

Mahogany Finish

DICTOGRAPH
PRODUCTS

5751 i3 TN S Rems?nce‘
In vacuum ‘tube receiving ‘sets employ-
ing ‘grid condenser and leak, -it is found
in some cases that broadcast signals are
received ¢learly when .the set is' placed in
operation, but. suddenly cease after -a
short - interval.. Disconnecting ‘the plate

many othcrs, simple and
elaborate, fully diagrammed
and explained. Used con-
tinuously by thousands of
Radio fans, both amateurs
and professionals; The
greatest book ever pub-
lished for experimenting.
Keep this valuable little
book -~ before you at all
times, Send your check or
money-order for one dol-
lar and the book will be
mailed to you. Forty-seven
hook-ups, all different. Send
vour order today. The edi-
tion is lmited.

Book of Hook-ups, $7.00

E L 5 RADIO COMPANY
Randolph Building
CHICAGO, ILL.

Special Offer to Dealers

HOME seadi 4 ;
WORKSHOP €O., P.0. Box 1062, .. . Chicago Détroit, Mich.
- e
i i i Sfmreor) i
= BUILD YOUR | it |
RADIC STORE RADIO STORE
IN AMERICA OWN SET IN AMERICA
ACCORDING TO OQUR INSTRUCTIONS
RESULTS GUARANTEED-—PANELS ON ALL SETS DRILLED—
READY TO MOUNT
[ Complote Parts for Knocked-Down | Comalets Parts for Beinartz Seis | Completo Parts for 2 'ste
£ Step Am-
eiving Set §I7. $11.45 wlifior $12.45
i e Ou Rez. Our-| Can he usod to amplify Reinarts,
CONSISTING OF Prfe Pt | consISTING OF Price Price | Floweling, = Short Ware Teceiver,
2 Variometers ... .$10.00 $3.90 | 7x18° Formica Panel....§1.89 sn 7o Crystal, Dltra Audion or any Re-
1 Variocoupler . 5.00 175 | Remler Bakelito Sogket. 1.00 .45 | COiihs Set eo that Loud Speakor
3 Bakelite Dials. .00 .75 | Howard $omer of Head Set. PSR
Remler Bakelite Socket, (1,00 .45 = ‘F‘f]":"‘ Ve A0 [ Our
Rom) ate Variable CONSISTING OF P Pries
oward Rheostat .... 110 .80 | " Cond 1.45 | 7510 Forlcs Panel or
Cunningham. C-300 11 Pln.te Cun) \m::xble 3 16 .35 A(M!\ T Suitable Size..§1.05 $0.85
Detector  Tube ... 500 4453 Switch Levers .. 130 75 | Tgh Ratlo Al-Amor-
Mabogany Cabinet .... 4,50 2.75 | 2 Dozen Swiich Points. .80 .40 | Jean or Thordarson
. y Trang ; 5
Cenuine Formica Panel 2.25 1.75 | 1 Schoonhoven Reinartz .\ | Tow e mussdnesory o 98
8 Binding Posts, (veves 80 0 | prechman Vadable Grid e sl fmerdoen
Switch Lever .. 500 .25 | Leak a 5 Howhd Rhecs
12 Switch Points. 40 20 [ Comb 100 .75 5 Remler Bakelite
Freshman Grid Leak and e B0 uh | oo
C 100 75 o o0 2 e
" m““e"’sg “;m"‘}“d 10075 | Rascboard for Mounting .56 .25 | 13 Binding Posts 30
amplete Drawing for Binemint with . Com- Baseboard for Mounting .30 .15
Assembly and Vir- plete Instructions for
ing .. - W00 50| Assembly and Wiring 1.00 .50 | Resular Price ... $20.10
“11{1;1] gz, S Com-
) pleto Instruetion for Drill-
Reular Prico........ Regular Pries .......521,69 % A o Panel
siises 5]7 95 G sto $11 45 | ing and Assemoling Panel §19 45
Complete Parts for Flewelling Gomplete "Parts_for Ultra Audion | Complets Parts for - Single Tube
Circuit $i2. irenit, $11.9 Reflex Circuit $32.65
our | Utuomn s the Wondgr Cireuit) Res. Our
CONSISTING  OF Fifie phce CONSTNTNG! 6F Rez. . Qx| consisTivg or Price Price
614, Formlea, Punel. . .$1.26 $1.10 | 9x103 Tomica Fanel.Sl. 42 si20 43 Plate Vernier Vari-
23 Plats Variable Con- 93 Plate Condenser..... able Condenser ......$7.00 $3.95
dens .30 145 | Bakelite Socket Radion Loop Aerial.... 8.50 5.95
Thige. 006 Mica Con: (ROmIOr)  cuusieesnn 100 .45 Cumingnam 301-A ;
cf(gf‘%\s 2.25 Spgcial I]Tllr:L Audio? ....... 00 5.95
V' Coil, plain or bank | Growol Glass Inelosed. b "
Tank 135 | wound with tape 3.00 1.95 Gf{)‘g’fﬂ‘dg‘““ nclosed ¢
Remler 25 | - Howard Yernier Rbico- 2 . 4 200 e
2 Coll Adju ey stab_ . 150 1.3
comb _Coll Mounting CRL Grid 150 195 | 4 drans . -50 3.45
with Knobs 400 2.65 | 0005 Micon Condenser. .35 .28 {1 ’;“‘”“‘“ 7
50 Turn Honeycomb Coil 75 .40 [ 3 Swi cver 50 gdie aully .
75 Turn Honeyeomb Coil .80 .40 30 |y AUEhA Rns oy 75 .3.98
15, Tam Honoicomb oo = 01 Micon Contovsers 70 30
Hemigr ot 4 6 331 1002 icon Condenser 45 35
1 Temter Bakeliis vd Potentiometer.. 1.5¢ 1,35
% n?l“lr,\m 25 Ohm
5 icostat . (NI IR
138 | 25 e akun Wito. % is bt o oL :2‘3
8 | megutar Price . .§18.37 ("‘""”“‘ Solid =
Fach order indludes complete in- : Gabineg
.20 | structions for drilling, assembling | With iineel Top. ... 5.00 2.
iring. csecanstruction | Completo mshuctions for arill-
plete instructions for Flats re Tob diawn i sehomatic | ug assenbling and wirig | fur-
Assembly and Wiring. (.00 .50 | form but arve diawn so ihat any | nished so that any onmo with mo
Tertor Pt o onie witiout ay_ technical Know!. ]M‘l\m«:%\l Cknowledzn. can eastly fol.
aular Price ...... edgo can follow with easc ow. Regular pi
Our Price $‘245 Qe Price v v $11.90 | B Pricer. .. 32.65
We guarantee «ll merchandise purchased of ws. Mail orders receive
immediale atfention.
BUY HERE FOR LESS
CHICAGO SALVAGE STOCK STORE
508 South State Street Dept. R. D. CHICAGO, ILLINOIS
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ow to Make a Camper’s Portable Reflex Set

Part I—Carrying Case and Built-in Loop
By H. J. Marx

NCE a Radiophan——always one! Yet
there are times when using the
Radio set may present some difficul-

O

ties. Probably the biggest vacation problem
is to keep down the necessary luggage to

be taken along. Few of Us are experienced
enough travelers to be able to keep the
necessities to a minimum.

Taking all this into consideration, the
dyed-in-the-wool Radiophan stops to think
twice when he considers taking his Radio
set with him on his vacation.

First and foremost—he surely can't
ecart around a storage battery. But, the
advent of dry cell tubes has solved that
difficulty. . .

Aerial Problem

Second, the question of aerials has been
a big drawhack. There are two ways of
solving this problem. One is to use a wire

aerial that can be temporarily rigged, and

wood and eovered on the outside with fiber.
It has the usual assembly of brass cor-
ners, straps, clips and locks. The cover
has a wooden frame with fiber over it.

Cases of exactly the same size and
make may be. difficult to obtain. If an
approximately similar size is available, the
layout of the apparatus can be altered to
suit. Undoubtedly a number of fans will
want to-construct the cabinet or case
themselves. In that event the use of fin-
ished quartered oak 3 inch thick is sug-
gested. . The brass corners and straps can
be purchased at 5 and 10 cent stores.

The inside dimensions of the body of
the case were 17x12%x5% inches deep.
The hody is divided into two sections, one
for the set itself and one for the batteries
and head receivers.

Need Two Panels
Two panels are required, one measuring

fst ; 17"
i ‘ i .

=T &' 9

ik iy

; i i e

I |

Ll am 1

i ]
1 BATTERIES AND
; HEAD RECEIVERS
; COMPARTMENT
i
i
]
§
b
.

After apparatus space has bheen ac-
counted for, an ample space 123%x9Ixb%
inches is left for the batteries and head
receivers.

Lioop Aerial in Top

The cover of the case has been utilized

for the loop aerial.

The cover ig 1 inch deey so that ample
room is provided for clearance of the dials
and the loop, If properly located the bhind-
ing posts will not interfere with any of the
dials.

The wire

used for winding the loop

As shown in the il-lshould be No. 18 double silk covered. A
' 17" >
R
<
MACHINE SCREWS
BINDING POST
4 [ta]
Y BINDING POST d
Q 8" 3 i
£ 34 DA
¥ 90"
feape % Y,
5/32"5. O & TS0 L0 .
AT (o i |
Z |

14 SLOTS CUT AT 45°

lustration, four
stock. ¥4x¥x8

strips of fiber or panel
inches long are slotted to
carry the wire. These are fastened at an
angle of 45° in the four corners of the
cover’ by means of machine screws and
nuts. The one in the lower left side next
to the apparatus compartment is fastened
by mieans of the two machine screws. run-
ning-into the binding posts.  The start and
finish of the loop-wire'is in these two posts
which are later connected to the set itself. |

ANGLE

half pound spool will be all that is neces-
sary for the loop. 2
The layout of the apparatus for
various circuits will he taken up later.
(TO BE CONTINUED)

the

Have a hook to put your teléphones on
after you have stopped listening in. If
1aid on the table they might land on the
floor.

Ms"bA‘NEL sTocK

the other is to use a loop aerial with a
type of circuit that will build up the
strength of signals sufficiently. Loop
aerials always offer the additional attrac-
tion that they are less susceptible to inter-
ference than the usual straight wire aerial.
With loops the value of reflex circuits
becomes more apparent.

If everything can be self-contained in
a small traveling case—ithen the question
of luggage space has been considerably
simplified.

Cheice of Three Hook.Ups

In the set to Dbe described everything
except the loud speaker is carried in a
fiber sample case the inside dimensions of
which are incheg.  Three
hook-ups will be placed at the option of
reader. These are the two tube, three tuhe
and four tube reflex circuits. These have
all heen tested and present another inter-
esting little development in reflex design.
The four tube circuit has already been
assembled in the case to be described, so
the fan need have no fears regarding the
possibility of enclosing all the apparatus
in the limited space available. If properly
arranged there is a distinet advantage in
compact layouts of reflex circuits; con-
necting lead lengths are reduced to a min-
imum.

Begoription of Fiber Case
The case itself is made up of %

\“
\\‘N\\
e

-ineh

The irlck is in

NO STU RA%? EATTERY

No Radio I'JEquenc'y Trans-
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\~'\ <DOUBLL‘ Roflex Regeneration,
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_nchanlje
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B 8l T Radio Golf Rec-
ord is 119,000 miles.
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from New York
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v
12%x8x{; inch thick for the top, and
one : for the side 12%xb&x{s inches
thick. Wooden strips %x1 inch are fast-

ened on the inside of the body for support-
ing the panels. Both top and side panels
are used for mounting the instrument. ' In
addition two angles are used for fasten-
ing the two panels together. These, with
the details for mounting the panel, will be
described in detail later.

I T

\ TULIP
. " LOUD SPEAKER

The Horn Beautiful!
24" Complete .. .$18.00
28" Complste .. 16.50

24"
2

Without Unit.
Without Unit

Dealers Write for Discounts
s
CONRAD MARX
23 Judge St., Brooklyn, N.Y.
Western Distributor,

FORBES RADIO CO.
127 N. Doarborn St., Chicago, HI.

AR

WE REPAIR
WD-11, $3.50

and OTHER
VACUUM TUBES

Excepting
VT-1 and VT-1I

3AIY, ORDERS Solicited and
Promptly Attended To

H & H RADIO CO.

516 Clinton Avenue - NEWARK, N. J.

Whe
you ob
comes
sallyen

Year

Federal
Head Scts are made
with 2200 O hms

Standard.
to ente

and 3200 Olumns re- =
sistance. for effi
Federal makes a

complete line of steel, a
Standard Radio ap- parts
paratis — all_ rea- feature
sonably priced. Ted
Write for latest e,
catalog.

Ask your dealer for Federal §

Feveral Telephone &

Factory:

Western District Office: 417 So

munication apparatus enabled Federal
and other Radio apparatus unsurpassed

Permanent magnets,specially treated

you can buy.

stock ke can get them from our nearest office.

BUFFALQO, N. Y.

Stanvard
Radio Head Sets

n you buy Federal Head Sets
tain the lasting satisfaction that
with Radio equipment univer-
dorsed by engineers and experts.
s of experience in making com-

r the Radio field with Head Sets
ciency in operation.

nd precision machining of metal
are some of the outstanding

s of construction that make
1 Standard Head Sets the best

tandard Head Sets. If out of

Telegraph Company

uth Dearborn St., Chicago, Il
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; tion. The crystal can. be restored to its
2 original sensitive state by washing with . :
SELECTEVITY IN PORTABLE R.D.-SG bure alcohol or ammonia, scrubbing the Revxews Of BOOkS
surface with an old tooth brush. Allow
the crystal to dry without wiping and the
crystal will be found as good as ever. Radio Experimenter’s Handhook, By
When completely insensitive, simply | M. B. Sleeper. This book will help in the

V%

3
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HERE is an unlimited field for good

single tube portable set curcuits.

Any regenerative type of circuit will
give good.volume on a single tube. The
main problem is to use a type of tuning
unit that will permit maximum selectivity.
In hook-up R.D.-868 a variocoupler is used
in conjunction with a variable condenser
for the tuning unit—the rotor supplies the
feed back of the plate circuit,

The ¢ircuit is not primarily intended for
loop aerial reception although one end can
be connected to the antenna post, the other
end left open, and a regular ground con-
nection is used. When so connected, some
very good results are possible. If a
straight wire aerial is used, a length of 50
feet can be thrown over a convenient tree.
Of course this will not give the best re-
sults. If time is available, the wire should
be suspended between insulators.

A copper rod driven into moist ground
will give ;sufficient ground econnection.
This can be improved by soaking the

ground around the rod with salt water.
The tuning condenser should have a ca-
pacity of .001 microfarad, to cover the
increased wave length range. The rotat-
ing plates should be connected to the
ground side. A blocking condenser of .006
microfarad capacity is inserted in the
rotor circuit so as to avoid short circuit-
ing the batteries through the plate circuit.
The grid leak can be of the variable
type but this is left to the option of the
maker., The tube is a detector, although
hard tubes such as the C301A can be sub-
stituted. In such a case it may be ad-
visable to increase the plate battery volt-
age. A cushion mounting for the tube
socket is recommended as a poriable set
gets considerable knocking around that
does not help preserve the tube filament.
The rheostat resistance will de-
pend on the type of tube used. If a
UV199, C301A, or UV201A is used a 20 to
26-ohm rheostat is required. Otherwise
the standard 6-ohm rheostat is sufficient.

FIRST STEPS IN RADIO

(Continued from page 11)
into the: circuit the screw is run in slowly
forcing thé points on the. silver plate
through the mica and making contact with
the iron' pyrites.  When the loudest sig-
nals are heard the detector is left adjusted
and will continue to function indefinitely.
This is 'as near perfect.z fixed detector as

crystal when it is the fault of the cat
whisker. - The obvious cure is to clip the
end of the cat whisker when the signal
strength falls off so a clean, fresh surface
of the metal is presented to the crystal.
An enclosed form of detector is advisa-
ble when the apparatus is subject to dust
or moisture and mnot only reduces the oxi-
dizing of the cat whisker, but protects the
crystal -as. well,
Restoring Sengiti

vellesy of Cryetal

it'is possible to‘construet. ¥
5 e B e ITon!

stand with a pointed’ piéi
fitted to -the cat whisker for a contact,
gives excellent rysults-and is an arrange-
ment recommended to users of the adjust-
able type of detector stand.

There are numerous other crystals ad-
vertised at present, the greater number of
which are compounds of lead or silver and
sulphur.

Syunthetio Crystals; Clipping Contact.

One method of making these synthetic
crystals is to bury iwo dimes in flowers
of sulphur for a week or so. On removing
one of ithe dimes it will be found covered
with black silver sulphide and will funec-
tion as a detector crystal. After using for
a week the second dime can be brought
into service and the first replaced in, the
sulphur for renewal. Thus the two are
used alternately and will last indefinitely.
This is worth tryins.

When a metallic wire is used as a con-
tact -on the crystal it oxidizes rapidly and
poor reception is often blamed on the

5[ Handling a eor

rstal has been said to
destroy its sensitiveness when ag a mat-
ter of fact the sensitive points have been
covered with.'a fine film of oil from the
fingers and will not function in that condi-

BLUE PRINT
DESIGNS -

Build your own Receivers from accurate,
dependable Designs. Carefully prepared
drawings of that Portable Summer Set you
want to take on your Vacation. Tells you
how to make it and the kind of materials
to use.

Designs for the Portable Ether Buster,
Reflex, Reinartz, Flewelling, Neutrodyne,
or any other will be sent you, postage pre-
_naid,d for One Dollar. Special Designs. pre-
vared.

THE RADIO CRAFTERS .

Eighth Fleor
20 East Jackson Boulevard, Chicago, Iil.

any of the above tubes post paid $5.75.
C. W. KAUTZ,

Coast to Coast on One Tube, and No Body Capacity

These popular hook ups use U. V. 199, W. D. 11 or W. D. 12 tubes.
gives selectivity and 1500 miles with absolutely no body capacity, while the other
gives the remarkable distance of coast to coast.

Box 362

One hook up

Both prints post paid for 50 cents or

- LANCASTER, PA.

at home or- at
from the landlord.

voi

Price $2.00.
Direct from

Hytone Collapsible Aerial

Just Qut! New and Originall

The most convenient aerial aver
devised. Light weight.
Highly efficient for all forms of indoor and out-
door Radio reception, Works on all Tube Sets.

ADJUSTABLE TO LENGTHS
" FROM 5 TO 100 FEET
Can be installed or taken down in o jiffy,

A complaints
Eliminates the use of
a lightning arvester. Does away with loops.

Saves Time, Worry and Money.

At Your Dealer’s or

ELL ESS RADIO EXCHANGE, 57

Portable.

cleaving the surface of the crystal with a
knife or cutting pliers will usually uncover
more sensitive spots and make the crystal
still of value.

Using Battery With Crystal

There is sometimes a slight advantage
in using a battery in connection with a
crystal detector and for the benefit of
those who care to experiment with this
arrangement a method of connecting the
battery and -potentiometer is shown so
slight currents may be impressed on the
detector by adjusting the potentiometer.

Two or four dry cells may be used with
a 400-ohm potentiometer, opening the bat-
tery circuit while the set is not in use.
The method of procedure is to first adjust
the detector to maximum sensitiveness
with the potentiometer at the center point
and then by turning it one way or the
other a slight current of the proper po-
tential is applied to the detector.

Use of Condenser

Maximum signal strength can only be
obtained when the condenser used across
the phones is of a good grade. Use a
miea condenser, or better still, one with
air as the dielectric. Receivers will work
without a condunser hut it will be found
the phone cords form a small condenser
and thus permit reception.

There is still a wide field open for ex-
perimenting on crystal detectors or some
similar rectifying device. A peculiar fact
about ‘any pair of contacts that will rec-
tify high freguency currents, such as ga-
lena and silver, iron pyrites and brass,
silicon and brass and so on through the
list of crystals, is that one of the sub-
stances has photo-electric properties while
the other has not. That is, one of them
emits negative electrons under the influ-
ence of light, the other does not. Whether
this has any hearing on the phenomena of
rectification is still an open question, the
solution of which may lead to some very
important discoveries.

(TO BE CONTINUED)

The problem of tuning your set to best
advantage will have to be worked out for
yourself, as each set is a little different.

RADIO EQUIPMENT
EDISON Elements for making “B” Batteries,
6c per pair; tubes, 2c each. Nickel Wire, In-

sulators .and = Cabinets at _reasonable prices.
TODD ELECTRIC CO., 178 Lafayette St., New
York -City. 2

selection and the construction of simpls
apparatus for transmission and reception
of Radio telegraph and telephone signals.
Price, $1.00.

The Radic Amatenr’s Handbook., By A.
Frederick Cellins. A new revised edition
of this book is just out. It is complete,
authentic and informative work on Radio.
Fully illustrated. Price, $1.50.

Experimental Wireless Stations. By P.
E. Edelman. Simple directions are given
in this book for making Radio equipment
for the transmission of messages over
long distances. Price, $3.

An Introduction to Radio.
for the amateur. This treatise comes in
two volumes. 86 pages in each volume,
fully illustrated with flexible leather cov-
ers. Price two volumes, $1.

How to Retail Radio. A new book tell-
ing of tested plans and methods and pol-
icies for the dealer in Radio. Tinancing,
location, store equipment and arrange-
ment. Price, $2.00.

Amateur Radio Call Book,
tion just out. A complete list of ama-
teurs, special amateurs, technical and
training stations of the United States and
Canada. How to construct and operate a
Reinartz tuner, detector and one step am-
plifier.  Large two color map included.
Price $1.00. k

The hook department of the Radic 1 -
gest is prepared to send you any of the
hooks on Radio published, whether listed
in our Book Review or not. et us know
what book you waut, send us your check
and we will see that the book is mailed to
you. Postage stamps in payment for
books not accepted. Send mouey order or
check. Radio Book Depariment, Radio Di-
gest, 123 W. Madison St,, Chicago, 11

REFLEX

Erla Reflex Transformers
DEALERS: SEND FOR LITERATURE

A real book

Fourth edi-

MICHIGAN
“SENIOR”

REGENERATIVE
RECEIVER

A Large Measure of

CERTAINTY

and Much Less “Guessing”

Michigan “Senior” and “Junior” Regener-
ative Receiving Sets, with our patented Split-
hair Vernier Dial Adjuster give the oper-
ator practically complete control of radio

reception.

Our set owners report remarkable success
in bringing in any desired station on which
they had made previous dial-position records.

Troublesome nearby stations can be tuned
out almost at will and signals come in clear,

strong, pure-toned.

Loudspeaker reception on the
on the “Junior” with our two-sta;
is especially satisfactory.

Michigan Sets are Regenerative, licensed
under Armstrong’s U. S. Patent No. 1,113,149
and pending Letters Patent 807,388.

f
\

Michigan
Accessories
and Parts in-
clude vernier
dial adjuster,
two-stage ampli-
fier, and a long
line of highly
perfected vari-
ometers, vario-
couplers, plate
condensers, grid
condensers,

rheostats, etc.
Send for our catalog.

i
10N

“Senior,” or
ge amplifier,

D

{orpo

Granp Rapins, Micuican
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Radio Freguency &mplifier
(3900) HRH, Ft. Leavenworth, Kas,

I have been a reader of vour paper for
some time and have patiently waited for a
Radio frequency hook-up to work on my
tube CR No. 9, but so far I have not seen
it.  Hence this letter. 3

Could you send me a hook-up 6f 2
stages that would work on my set, pre-
ferably where it will not be necessary to
change the set I now have, in fact, one

1”»

which would work like the one for the
Flewelling you published May 12, 1928,
page 187 Would like to have the dia-
gram plainly marked as to ecapacity of
different parts, ete.

A.—Complying with vour request we
are illustrating on this page a diagram
showing method of adding one stage of
Radio frequency amplification to Grebe
CR No. . No changes, in present circuit
will be required. If desired additional
stages of Radio frequency may be added
in the usual cascade manner. .

Output coil is placed in inductive re-
lation to the tuner on the set. This output
coil can be of the honeycomb type 25.to 75
turns, depending on the wave length de-
sired.

Best Broadcast Receiver
(2863) ARL, Reading, Pa.

I wish to thank vour Q. and A, depart-
ment . for previous gquestions answered.
They may be interested in knowing that I
have found the cause of my A.F. amplifier
trouble to lie in the UV-201 tubes. It
appears as though the plate current leaks
through the tubes, the quantity depending
on the degree to which the filaments are
lighted. In one case, through:the range of
off to full brilliancy, the. plate voltage
dropped from 190 to y

‘What do you consider the best broadeast
receiver from the standpoint of selectivity
matily Ut with s tidek valume asin

ior but there is some doubt in my mind
as to whether the large ameount of ap-
paratus and tubes required warrants their
use, What is your opinion of a capaca-
tively coupled tuner? I have recently fin-
ished calculations for one in which I figure
I can obtain a 4-meter variation in the
.0006-.00004 mfd. range of UC-1820 con-
denser, but have not started making same
and have no idea what volume to expect.

Is it possible to use the Flewelling cir-
cuit for longer wave lengths and if so,
what coils should be used?

A~~—~We are gratified to note that you
have located difficulty which was disturb-
ing the effectiveness of your circuit.

It is our opinion that the Armstrong
three-circuit regenerative receiver is the
most consistent and practical, aside from
experimental interest. This ecircuit is
hardly comparable with the super-hetero-
dyne, which, 'however, is more intricate
and difficult of operation by less than an
expert.

Noting your refererice to the Reinartz
circuit, advise that it is as well adapted
to phone as any other set.

We would not advise a capacitively
coupled tuner as being selective.

The Flewelling circuit is not adapted
for wave lengths over 800 meters.

V¥ariocoupler Winding
(2608) RLT, Columbus, Ohio.

Would you kindly give me information
on how to construct & variocoupler for
the Flewelling circuit?

I have been following each and every
one of his articles and note that he says
for everyone to stick to the parts that he
usges or the builder might be disappointed.
He spoke of a variocoupler with 75 turns
for a rotor and 50 for the stator.

As T travel for a construction company
I would like to have this set portable, so
I can carry it about with me, but with
honeycomb coils the set is bulky to as-
semble for carrying.

Would like to have the size of tube and
rotor, numbers of turns of wire, also size
and kind of wire. I also ask you if the
Variadon condenser manufactured by Du-
bilier Condenser and Radio Corp. is ver-
nier enough in adjustments sufficient to
use with this circuit instéad of using the
plate -condenser?

A~—Answering your ‘inquiry with K ref-
erence to'the variocoupler; use. fifty-six
turns of ‘number twenty-two wire tapped
every seventh turn for' the primary and

winle? f

The two circuits you seem to be specidl-
izing on at present are the Reinartz and|
Flewelling, and I have read or heard that
the Reinartz is not well adapted to phone.
In answering this question, however, do
not confine your consideration to those two
only.

I presume the super-heterodyne is super-

eventy-five turns: of number thirty wire

honeycomb coils, primary as tuning in-
ductances and secondary as tiekler.

In our opinion, honeycomb coils would
be much less bulky and will certainly be
more efficient. Would advise adherence
to specifications as nearly as possible.

The condenser suggested should serve
effectively.

Ground Hom
(2888) JFT, St. Louis, Mo.

I made a socket aerial as per instruc-
tions in your magazine of February 24. I
think it's just great, outside of one fault
that I found with it, which is a loud buzz-
ing sound that is so strong as to prevent
me from hearing some of the local broad-
casting. I have a crystal set and would
appreciate very much if you will kindly
inform me as to how I can overcome this
annoyance?

A.—The annoyance of hum occasioned
can often be overcome by grounding the
minus side of the A battery in a tube set,
but do not believe that there is any way
of eliminating it with a crystal set.

Reinartz Circuit
(2474) JNS8, Jacksonville, Fla.

Kindly advise me concerning the Rein-
artz circuit, on the .following points:
What covering should the wire have, 8. C.,
D. C, silk, enamel or cotton and enamel?

It being difficult to obtain fibre board
for winding the spider web coils on, what
can be substituted instead?

‘What kind of imsulating enamel gives
the best resunlts on these coils, or others?

A—~Use DCC wire. Cardboard, very
thin wood, old phonograph records may
be used for spiderweb coil winding.

We would not advise the use of enamel.
Coils may be coated with a very thin
shellac’ to guard against moisture.

uestions and Answers

Caleutta on a Loop
(2579) GBV, Quincy, 111,

A friend of mine states that twice last
week he’ got Calecutta, India on g loop
set, using three stages of Radio frequency
and two stages of audio frequency, hearing
voice and music,

The writer is not exactly familiar with
what distances these signals may be
picked up so I am not sure whether he is
kidding me or kidding himself. I really
believe an article in your excellent paper,
of which the writer is a subscriber, cover-
ing this subject, including the possibilities
with present day apparatus of hearing
voice and music at great distances would
be of interest as there are a great many
readers who would appreciate enlighten-
ment on this subject.

A~—~We are reluctant to dispute the
word of your friend in stating that he
has been in Radio communication with
Calcutta, India, but a high regard for facts
as they are bids us to assure you that he
is spoofing you or kidding himself.

Radio communication beyond the range
of the United States and Canada is not as
Yet achieved except under experimental
tests under all favorable conditions of op-
eration and eguipment as recently accom-
plished in the Trans-Atlantic tests in
which stations in England were received
by a limited number of operators.

GOLD-GRAIN
CRYSTAL DETECTORS
DEALERS—J5N.G50 picounts

L}
.Ii

WE REPAIR YOUR
WD-1, WD-12, UV-199, UV-201-A,

C-301-A .....i.i.es v .$3.50 each
Uy-200, G-300, AP Detector: . 2.75 each
uv-zal, C-301, AP Amplifiers,

DV.6. DV-6-A
Uv-202

A em Equ
Include with your order re-
QUICK SERVICE mittance to cover _repair
Dlus’ parcel postage for one pound per tube. . If pre-
ferrad, tubes will be returned C.C.D. repair charges, «

Abalene Radio V5w, St
e

for the secondar Wind' Standard
size rotor and: stator.” "Connect'in Flewel-
ling circuit in “the:same manner as the

THE B-T
Reinartz-Vernier

TUNING UNIT

Replaces tapped coils, elim-
inates soldering and gives
greatly improved - results.

=
« LI
‘; ! Bl
sdelel 2 f

(COMPARE IT WITH WHAT
YOU ARE NOW USING
OURS 1S BETTER MAIL US,
30 CENTS

Write for Circular and Diagram

BREMER-TULLY MFG. CO.
532 §. Canal St. Chicaga

NOT Return itat Our Expense;

B

[ZOBEL~STEIN LABORATORIES
322 97#ST. BRODKLYN,N.Y. Sours 2650

The Suiaeré
nductance

Four years of careful attens
tion to the details of manu-

superiority. And with in-
creased efficiency in manu-
facturing methods, moder-
ate prices prevail for all sizes

Ask Your Dealer

RA DI VIA PARCEL POST
: AT N. Y. PRICES'
Standard Parts Only, in. Original Packing

NO SALVAGED GOODS_SOLD
Where “Money Back Policy Prevails”
PHONES For Parcel Post

Ins. Adi
Dietzen 3,000 Ohm... . .$3.75 $0.12
Brown Single (4,000 Ohm Pr.). - 4.95 8
Royal 2,2 Okm cees 375 12
Holtzer Cahot 7.95 By
COUPLERS
Atwater Kent ............ .o . 680 14
Freed Hiseman (180 Degree). 2.45 .09
All Wave (Genuine Capitol) 6.95 .18
VARIOME
Dayton 4.85 .13
U. 8. Tool 46-Plate Vernier. 4.45 .24
U. S. Tool 24-Plate Vernier 4.10 20
3 Plate Vernier .. . 95 08
23 Plate Vernier. 2.95 W14
43 Plate Vernier. . . 3.45 .18
TRANSFORMERS (Audio Freguoncy)
Sampson . 4.85 15
All Americon 3 to 1. 4.00 g4
All Amerfean 5 to 1 4.10 14
All American 10 to .30 a4
. 3.45 Je
requency)
Acme . 14
Cotaco .12
owl .. 10
Sleeper . 10
Hydrometers .08
"Blectric Seldering Iron. . 2.50 .15
Double Phenograph Attachment. . s .08
. SETS
Westinghouse, Ir. ... A0
Aorex Crystal Set... 45
Vietor ‘Single Tube, completely
agsembled ....... 45
Vietor Two Stage Amplifier. 45
RHEOSTATS
Klosner Vernier J4
Bradleystat, 10
Union Radio ... .08
Bell V. T. & W. D, 11 .10
V. T. Bakelite 10
King Amplitone Horn .28
Pathe .. 50
Reflex .. .30
Phonaflex A0
‘Welch Peanut_Tube. .10
Sterling 1% V... .o 15
Margo 1% V. (2 Element) 15
De Forest D. V. G A., 15
CAB
Tx10 .20
2 25
4 30
8 40
Tx2l .45
7x24 .50
LIGHTNING ARRESTERS
Argus, Outdoor or Indo + 95 12
Brach, OQutdoor « L85 14
2-inch (Bakelite) . 25 06

3-inch (Dakelite) ..

T i

151 Fulton St., Dept. F-18, New Yovk Cigy
9 New York Stores
America’s Greatest Radio Mail Order House

§
Iiwstrate:

BOUND VOLUMES
Numbers

Twa, Three or Four
Postpaid by Parcel Post

th One " Year's Sub-
saription to Radio Digest
Createst Collection_ of
Radi i

nce
Circuit;  Ultra-Reinartz
Circuit; Flewelling
“FTlivver’” Gircuit; Grimes
“Inverse Duplex’ Cir-
cuit; Single Tube &X
Circuit; Armstrong “‘Su-
per-Heteradyne” Gircuits
wo, Three and Four
Tubs Reflex Circuits.

On_account of the lim-
ited supply, the sale of
these volwmes is lmited
strictly te those readers
who have subseribed for
a year. (One year sub-
seription to Radie Digest
and beth bound volumes
2 and 3 or or 4
and 2, $7.00. -
One year subseription to
Radio Digest and bound
volumes 2, 3 and 4,

RD,

orders on this ofter will
be nccepted through sub-
seription -agencios, news
dealers or other sources.
Check, money or expross
orders (no stamps) must

Twa, Three and_ Four
Parcel Post Prepaid
o Each; only -$2.

13 Numbers in tho Bound
Volume—52 Numbers in
Year’s Subseription

COUPON

1
1
1
! PUBLISHER. RADIO DIGEST, 1
! 123 West Madison St., Chicago, Hiinofs. |
| Please reserve me Bound Volume Number Two |
! and also Number Three, and one year's subscrip- |
! tion to tho Radio Digest, for which I am inclos-
I ing check—M, O. for Seven Dollars. i
1 Please reserve me Bound Volume Number Two or
i Three or Four and one yoar's subscription to |
| the Radio Digest, for which I am enclosing check— |
| M. 0. for Five Doliars. 1
T
l
1
1
1
i
i
'

Nama.
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Cityeeras State.......
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While in the woods Mavie Stover, Maybelie Basett
and Marguerite Ball of Chicage are entertained with
a portable receiving set which they have taken along
with them to the camp. You can never be so far
away but what you can be at home for a few minuies

with a' geod receiving set and loop aerial

At the right is shown a §10,000 tourist sleeper sedan.
Photo shows G. A. Beauchamp, owner, who, with his
family, is making a two-year  tour of the country.
The big car is equipped with a long distancé receiving
set that it is believed will pick up many stations

Application for Radio
to the summer vaca-
tionists in supplying
music and entertain-
ment while in’ camp
or on the road. It is
just the thing to keep
those. away from
home in tune socially
with the city world

® Travellette

Picking up a message at a stop on
the road while en route to the camp.
A portable set is a part of the camp
equipment for the entertainment of
the party. The antenna this party
used was stretched from the car to a
high tree and it effectively gathered
in distant stations ©@K. &H.
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