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"FOUR GIANT PLANTS
LINKED FIRST TIME

BROADCASTS PUT ON AIR
SIMULTANEOUSLY

WEAF, WGY, KDKA, and KYW,
Wldcly Separatcd Join A
i Expenment x

NEW YORK, N, Y - the first time
in history, four big stations in various
“parts of the country. were linked together
and. . -broadcast: simultaneously  recently
~when the program of the National BElectric
Lizht Association convention heére was put
] WEAF, “’GY TTDEA- and
] 6. iakiand. e{ T with
microphones in thé’ hall‘by €.ephong mres:
The speaker az the eviéning! meeting

was - Julius XK. Farnes, president of  the'|’

United States Chamber of Commerce, and
Anna Case, Metropolitin Grand Opera star,
sang.

The engineers who woll{ed ‘on ‘the in--
stallation of- the lines encountered.a seri-{

ous problem in preparing telephone lines
- suitable to the handling of high frequency
currents. ¥ach of the lines had to be
earefully balanced and squalized by means
of special networks and oftlier adjusting
instruments.

Hear Anna Case at, Home

Yhen Anna Case sang her voieé 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
mobile public address sysfem which a
citizens’ committee arranged to- bring to
the historic county seat of -Hunterdon
County for the ocecasion,

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

Miss Harriet Benpett (above),
Pucific_Coast Radiophans who hear her often over Station

: Brothers, San Francisco.. Below.is William
Nigey fishing on the Belgrade Iakes -in Maine.. He is
indeed a nmcal éxponent of the meodern times with Ins
R:dm outboard-engine-equipped canos

SCULPTOR NO
LONGER NEED
 SEE SUBJECT

Carvmg by Ether Waves Made
Possible by Radio. Photo

Transmission

Brtttsh-Yank Invention

of Pose Are Flashed
Through Adr o ArfEt M L
Miles Dls.ant

By. Fred Clui.re Zumbro

I‘nst pmtmes by Radio and now ¢‘Ra-
dxosculptme”l This: remarkable aceom-
plishment is brought abont through the
inventions of H. M. Edmunds:.and C:
‘Franeis Jenkins, By combining the in-
ventions-of these two men it is possible
to earve a perfect likeness of ‘@ person
thousands.of miles away. Not a slight
artistic likeness is the result, bui a me-
chauieally perfeet model that will measure
correct to the thonsamdth: of am ineh:

It is now made possible for a 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 sce his own:likeness carved
-in stone, marble or granite cast in bronze:
The process requires from two to thres
days at the most for completion, -aft the

(Continlied .on page 2)

soprano, is well known to
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DIGEST FANS SEND
IN OFFER COUPONS

TG GET VALUABLE STAND-
ARD PARTS FOR SETS

More Items Added to List—Readers En-
’ dorse Simplicity of Special
Offer Idea

|.
SPECIAL REWARD OFFER

Coupon Number 4

This Speclal 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 be
secured. See apparatus list
and rules of offer below.

Sav_e Me—1I Am Valuab_le

T

AN- EVENING AT HOME WITH THE LISTENER IN

(SEE NOTE BELOW FOR INSTRUCTIONS)

e - - — -
Statien and City Met. | Monday | Tuesday |Wednesday| Thursday | Friday ‘ Saturdny | Sundey
CFCA, Toronto, Ont.. -6:00- 7:00| 5:45- 6:45

o 11:00- 1:00
6:00- 9:00 :00. 4:30
§:00- 9:00| 5 6:30~ 7:30
0:00-10:00| . . <

CKAC, Montreal, Que. .. ..
KDKA, E. Pittsburgh, Pa
KFAF, Denver, Colo,

KFDE, San Franciseo i | 9:66- =30
KET, Los Angeles. Caii : 10:00- 1:00
KGW, Portland, Ore. 10: . | 0:00-10:00

KHJ, Los Angeles, Calif. . ..
KPO, San Franciseo, Calif. .
KSD, 8t. Louis, Mo. . .., ..
KYW, Chicago, .
NAA, Radio, Va...
PWX; Havana, Cuba .
WEAP, Fort Worth, Texas.
WBZ, Springfield, Mass.. ..
€X, e
WDAF, Xansas City,

8:45-12:00 | 1
10:00-12:00 (.
8:00-10:03 | .
7:00- 9:00
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WHB, Kanzs City,
WHK, Cleveland, O
WIP, Philadelphia, Pa

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 consecutive 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 pumber of new items have been
added this week to the very complete list

of apparatus already catalogned. 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
Resistomseters.

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 necessary remlttance for the selected
item, to the Digest. There is no limit to
the number of coupon series that can ba,
sent in by an individual for. apparatus:

Rules  to Remember

©mo ‘point must ho emphasized to. gh-- e
taking "sdvantago of “the . T g~
{he, coubond g fogitmnin, J7 2, '8 and-4 or 8,

.4, & and.f. 'THo number of coupons meccssary and
the ‘cash remittencs, of course, depend on the f{tem -
sought by .tho reader. There s no limil .o tha
number of series tumed fu by any ono reader.

Another point to- remember iz that cash, checks and
money orders but no postage stamps will be accepted.

To make selectlon moro slmple the {tems havo been
divided {nto ofght classes, each class depending on tho
number of consecttive coupons and amount of cash
remittance wecessary. The oight classes of items follow:

Clagg A Articles

For two consceutlivoly numbered coupons and thirty

cents (§0.30) any ome of tbe following arlicles will bo

sent: 1 Carter Imp Jack and Plug: 1 Carter 15-Ohm
Reslstauce  Unjf; 1 Schindler .00025 med. Build-up
Mica " Condenser:’ 1 Sclindler .0005 mfd. Build-up

Mica Condenser; 1 Shindler .00l mfd. Build-Up Mica
Condenser; 1 Schindler .062 mfd, Build-Up Miea Con-
denser; 1 Schindler ,0025 mfd. Build-Up Mica Con-
denser; 1 Marlin-Copeland Sta Put Plug: Walnart Stan-
derd Tubs Socl Walnare UV-199 S t: Ray-0-Vac
volts; Dnbilier Micadons Type

Drs Baue b 601
(-00G1, 00 .0005, .001, .02, .0025, .003 or .004
-mfd.); Premier Glrd Condenser (.00025 or .0005 mfd.);

Tromfer Varlablo esistance; 1 Carter 25-ohm-Resistance
Unit; Standard Socket Adapter for Delta Mldget Tube.
i . Clasg B Articles
For four consecutively numbored coupons and sixty
ceirls ($0.60) uny one of the following articles will be
gent: 1 Carter .04 mfd. Special Fixed Condenser;
1 Carter Jack Switeh; 1 Carter Hold-Tite Jack, Ono
Spring Open Circuit; 1 Carter Hold-Tite Jack, Two
Sprinz Closed Circuit; 1 Carer Hold-Tite Jack, Throe
Spring_ Fllament Control; | Carter Hold-Tite Jock,
Four Spvlug Closed Cirenit: 1 Cartor Hold-Tlie Jack,
Five Spring Pilament Conlrol: 1 Pudiin Variahlo Grid
Leals with .00035 mid. Condenger; 1 Federal Universal
Phone Plug: 1 Federzl Open Cireuit Jack; 1 Federal
Closed Cirenit JTaek: 1 Federal Double Circuit Jach:
1 Martln-Copeland Sbur Grip Plug: 1 Mariin-Copeland
WD-11 Sockot; 1 Mariin-Copeland WD-11 Adapter:
1 Martin-Copeland UV-100 Sacket; 1 hfarlin-Copeland
UV-190 Adapter 1 Martin-Capeland Pull Switch: 1
Martin-Copeland 5-point Inductance Switeh; 1 Martin-
Copcland “Varlable Grid Leal; 1 3far(in-Copeland
SPST Knife Switch 1 Martin-Coneland SPDT Knifo
Switchi; 1. Martin-Coneland DPST Xnife Switeh; 1
Martin-Copeland DPDT Knifo Switeh: Walnart Varlahlo
Grid' Leak; . Walnart Inductanco Switch; Rlectrad Grid
Leak (with clip mountings); Dubilier Micadons Typo
200 (.0001, 00035, 0005, .001,-.002, .G02G, .003, .ODY,
or .005 mfd.); Dubilier Micadens Typo 610 (001, .
0025, 003, .00, .or 005 wrd.); Dubiller Micadons
Typo 601 {.006 mfd.): Dubilier By-Laws Condenser (.1,
.25, ot 5 mid.); Premier Unlversal Tnhe Socket; Premier
Radio Dlal (3/16, ¥, or 5/16 inch black er white face);
Premier Universal Radio Jack, Open Cireuit; Promier
Universal Radio Jack, Twe-Cireuft Thrce Spring; Premier
UVuiversal Radia Jack, Twa-Circuit Four Spring; Promier
Univérsal Radio Jack, Filamoent. Contvel Three Spring;
Premici Switeh Laver and 10 Points; Turney Spidor Web
Coil (SW-20 with .033 milhenry induotanee, SW-16 with
L0685 ML, or SW-20 with .306 MH).
) Class C:aArticles
For six comsceutively numbored coupous and ninety
cents (30.99) any odo of tho following artieles will be
, sent: 1 Carter 6-Ohm Yernfer Cantrol Rbeoslat; 1 Carter
“Tu-Way" Plug: 1 Federsl Panel Mouni Socket:
Federal 6-Ohm Rheostat; 1 Federal 3-Ohm  (Power)
Rix 1; 1 Amperite Automaile Filunent Control {with
mounting); 1 Martin-Coveland  Marco Rhcostat: 1
Martin-Copeland Series Parallel Switeli; I Martin-Cape~
land DPDT Panol Switch; 1 Martin-Copeland 7-Point
Toductaneo §iteh; 1 Martin-Copeland 9-Point Indne-

WKAQ, San Juan, P. R....
WLAG, Minneapalis, Minn.
WLW, Cincinnati, Q...

WMAQ, Chicago, II.... .
WMC, Memplns, Tenn.. ...
WOAJ, San Antonip, Texaa,
WOC, Davenport, Is. ...
W00, Philadelphia, Pa
WOR, Newark, N.
WOS, Jefferson City

WSB, Atlanta, Ga... 1
WSY, Birmingham, Ala. . .. 8:00- 8:45,
WWJ, Detroit, Mich....... | 517 | 7:30- 9:00

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 one hour; if your cily uses Pacific Time, subtract two hours.
If in addition your city is using Daylight Saving Time, add one liour to this result.

CONTENTS

Radio Digest, Tllustrated, Volumo V, Nwnber 11, published Chicago,” Tlinois, June 23,
by Rasdio” Digest Publishing Company. 123. West Madison Street, Chicnge, Ittnols, Sukscpiption rates, yoarly,
Five Dollars: Foreign, S1x Dollars; single copics, Ten Cents. Entered as second-cluss matter. at the posioMce at
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Chicago, Iilinois,, under the Act of March 3, 1878, .- .

PBPSSYS.. { ¢ non_r_ugivm_ﬁhn
World’s Smallest R 1erative: Set,
The Weel’s Advance Bioadcast Programs... B
Breadcasting- Station. Directory, Part I—Stalion Schedules
Flewelling Answers, by E. T. Flewelling..... ¢
Editorials; Indi-Gest; Condensed by Dieleclric .
First Steps for Beginners in Radlo, Chapter VI—Ahout Crystal Detectors, hy Thi enson,
Flewelling Circuit in Portable Set; Double Filament Globe Makes Battery Charger; Other Kinks.
How to I\l‘\ldake a Camper’s Portable Reflex Set, Part I—Carrying Case and Built-in Loop, hy
arx. B &

1

Details Showing How to Make

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

Radio Illustrated, a Page of Pictures.

| 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
fiber carrying case. Read page thirteen. Batterics, headset, and even a
loop aerial are compactly assembled in a convenient unit. In the June 30
iehsue Mr. Marx will give three good hook-ups from which the builder may
choose,

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

A Super of the Latest Type—The Nacireman-—Complete hook-up diagram showing
its wiring connections and parts. Many excellent reports have been given on
this circuit. Watch for it next week as R.D.-87.

Flewelling Answers to Radiophans’ Queries—a department for the
fans. E. Flewelling continues to write exclusively for the
he prepares to spring a few more big surprises.

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

Flivver Super
Digest, while
Keep your eye on Flewelling!

Have a Copy with You on
Your Vacation

WHEN YOU WANT

Radio Digest

YOU WANT IT!
BE SURE OF YOUR WEEKLY COPY

SEND IN THE BLANK TODAY

Publisher Radie Dlgest,
123 West Madison St.,
Chicage, Illinols.

Pleaso find enclased aheck
(5ix, Foreian) for
Radlo Digest,

M. 0. fer Five Dollars
Ono Year's Subscription to

Hlustrated,

Namo ..
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(Continued on page 9)

BY SUBSCRIBING NOW

RADEO PHOTOSCULPTURE

(Continued from page 1) X
impressions have been transmitted by Ras
dio, which in itself requires about one
hour.

= Develops From FPhotosculptare

H. M. Edmunds of Rrighton, England,
has given to the world “photosculpture”
or ‘“cameraography,” after many years
study and tireless work. This process is
brought about by photographing the per-
son or model to be graven and then chisel-
ing by a delicate machine, from the photo-
impressions.

First the subject is placed before two
cameras, set at an angle so that the two
prlanes formed by the exposed part of the
plates in each camera give a two plane
view of a three plane object, (the model).
That is, the third, or front plane actvally
overlaps into each of the other or side,
two. This simpler form is deseribed for
convenjence. -WWhen more than a stde view
portrait is wanted, or it is desired to pro-
duce a statue, three or more caineras are
used set in a circle around the model.

i 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 & slide machine used in motion
picture theaters, is set beiween 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 be
sculptured,

These lines will appear warped and dis-
torted when viewed Irom any point other
than that occupled by the projector. It is-
upon this illusion that this step of the
operation is based. The two cameras are
sct at an angle o 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 entircly covered with
fine lines that accent the curvature of the
surface covered. These are the charts for
modeling the actual portrs

So far only Mr. Edmund’s

t.
invention has

been considered, but at this point the
equally wenderful invention of RAlr. Jen-
kins .overlaps his co-worker's. By Radio-

photography the plates, or charts, are sent
to where the actual work of sculpturing is
to be done.
How Charts Are Sent by Radic
The process of seuding these sculptur-
ing charts by Radio Is even more simple

by the project.

in operat; than sending a nhkgl: traph.
First 7 wel s or''<%ed by an arnsl,
.y the X2 tho lines, thrown

. are transmitted. By this
method only two tones, ‘black and white,
are transmitted whereas in sending an or-
dinary photograph it is neccssary to deal
with the series of gray tones ranging from
blaclk to white. 3

The charts are placed in the Radiophoto
transmitter which theoretically cuts the
photo into small slices. That is, o tiny
mirror follows up and down, beginning
Wwith one edge, and traveling in 2 series of
parrllel lines that slightly overlap the
adjacent ones. The impressions of the
light and dark on the mirrer 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 mechanisin reverses the process
on a sensitized medium, such as photo
print paper.

Hew Ingeniouns Apparatus ‘Works

When the cutting, or modeling charts
have been raecelved the process roverts
back to the invention of My, Edmunds,
The charts are then placed in a delieate
drilling machine. This guided by the hand
of the operator, drills in tiny furrows in a
serigs of parallel lines, These small
trenches are varied in depth to conform
Wwith the rise and fall of the lines on the
Radio transmitted chart. If a bold reljef
is wanted the drill iz driven deeper into
the material used than if a, vlaque is being
made.

The furrows are so small and so closely
drilled that it is almost impossible Lo see
the ridge between with even the aid of a
high powered microscope. To the naked
eye the finished product appears sven more
delicately carved than handwork, work
that requires weeks and even months to
complete with the model eonstantly hofore
the sculptor in a fatiguing pose.

Poseible Uses of Mmvention .

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 produeed in the
land of visit. This can de dona by Radio-
seulpture without the sculpturer even sce-
ing his model,

By Radiosculpture it will bhe Possible to
praserve the drilling charts for futura gen-
erations to erect statues of mewmorial or
commemoration.

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

Another valuable aid of Radiosculpture
iz that of transmiiting architectural
models from one city or couniry to an-
other. No longer will an architect have to
rely on drawings to imipress a buililer. It
means a builder will he ablo to see an
actual model of a building or statue sub-
mitted by an architect or sculpturer
thousands of miles away.




June 23, 1923

RADIO

DIGEST

3

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 Radlo memo-
rial tablet in the world-~donated by and
dedicated to the invisible Radio congre-
gation of Calvary Episcapal Church, Pitts-
burgh, - Pa.—was unveiled during the
church services of that congragation re-
cently.
Hundreds of men, women and children

ssaed the dedication of the bronze
tablet to the unseen Radio congre-
which is known to be in
stretching from  the  At-
jantie to the Pnacific ocean and from
Hudson Bay in the north of Canada to the
extreme southern part of South Amarieca
and ‘which was enlisted when KDKJ, one
of the pioncer Radiophone broadcasting
stations, began to broadcast Calvary
Church's services more than two years
ago.

First Radio Minister Present

Rev. Idwin J. van Etten, pastor of the
chiurch, who was the first minis
world to have his services broadcast:
Bishop Atexander Mann, of the Pittsburgh
piscopal diocese; H. P. Davis, represent-
ing Station KDKA of the Westinghouse
Company, which station first broadcast
church rvices, and other prominent
Pittsburghers took part in the cersmony.

Move than 4.700 people contributed to
the purchaso of the tablet. The contrihu-
tions came in every form of legal tender—
silver dimes, stamps, nickles, pennies and
chiecks, A worker in a southern cotton
mill sent Dr. van Etten two cotton socks
with a nickel in each toe. A sailor from a
boat on the Atlantic sent the minister 120
pennies he hWad won playing penny ante.

Tidtenors 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
since January 2, 1921, might iike to con-
tribute to some sort of memorial.
ingly during the reading of his regular
announcemént Dr. van Etten addressed, di-
rectly, his unseen hearcrs and told them of
the plan and askad-s<mall cgntributions
-6t such of e o “night

er in the |

-Aecord-|.

DEMPSEY MATCH ON
CFCN—EVERY PUNCH

LGARY, ALTA.—The Gibbons-

Dempsey world heavyweight

championship match at Shelby,
Montana, will be broadcast July .4
from Station CFCN of Calgary, owned
by W. W. Grant, Ltd. A direct wiro
will run from the ringside to the pow-
arful 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 stale recently when
he gave n report of his stewardship,
The report generally reaches the voters
through the press. This year Governor
Smith talked. direet to the people, ex-
plaining the financial condition of the
state in detail.

MAKES CYCLE

RIDING EASIER

Responses té the ide: sre almost in-
stantaneous. - An hour after the announce-
ment was broadcasted cnntributions were
received from 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
Iy 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
broadcasting in Canada was established
by CFCN, the broadcasting station of the
W. W. Grant Radio, Ltd., here recently,
when it was heard off the coast of Japan,
whieh is approximately 5.000 miles from
Calgary, and in another hemisphere.

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

Actress in Flag Day Address

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

make a

Why shouldn’t it be casier fo ride a bicyclo equipped with « portable sct.

RADIOS TREATMENT
10 INJURED SAILOR

SEA-AMBULANCE ANSWERS
EMERGENCY APPEAL

Vessel Anchored Nine Miles from Land
Brings Help' by Ether
Waves

—
By L. M, Lamnt
WASHINGTON, D. C.—The steamship
West Cahous, lving. at anchor in Balti-
more harbor, nine miles from the eity,
needed medical help at about 3 A. M. re-.
cently and needed it guickly. A member

| of the crew had fallen into the hold and

hurt himself serlously., So the captain of

| the ship sent’a Radio broadcast asking

help.

The call was picked up, not in Balti-
morve. nine miles away, but at Cape May,
N. J., about 100 miles duo east of Ealti-
more. As Cape May was separated from
the West Cahous by parts of New Jersey
and Delaware and by the castern shors ol
Marrland, not to mention Delaware and
Chesapeake Bavs, no direet lclp from it
was possibte.

Operator Congnlts Surgeon

But the operator was ou the job.
Promptly he consulted the long distance
list in the Baltimore telephone directly
and called up the residence of the Public
Ilealth Service, surgeon in charge of the
®Marine Hospital in Baltimore, 100 miles
to the west. The surgeon, reused from
sleep to receive the message, asked him
to Radio certain emergency treatment to
the West Cahous and to direet 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
50, in the middle of the night. in less than
en 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. S —

PRIVATE PLANTS TO
TAKE LAKE STATIONS

Step Necessitated When Navy.
Quits Nine Plants

CHICAGOQ.—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.

N R,.H.,C. Mathews, Station 9ZN, divisional

e el

(Note, the spokes should

ets it should be fess difficult to keep

F T some ¥ ive
one’s balance on a cycle. At least Miss Josephine Kiernan tbinks the plan worth smil‘é\i agzoﬁu

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 swithin 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, thls 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 cngineers, the company expects to
furnish the added elcetricity necessary to
pick up coneerts .and transmit them by
wire to their station for broadecasting.
This apparatus is mounted on a motor
truck and can be dispatched anywhers in
the eity where something is to be broad-
cast,

Important speeehes and some of the
concerts will be put on a land line to New
York and broadcast simultaneously frem
Station WEAY on a different wave length,

it is planned.

i,
q | lay

wtandeérit:of theidmerican.Radio Re-
i\e;g‘ue, working in co-operatioi Wil
Station WJAZ, will handle the {‘code stult"
for this territory: The necessity of getting

| & private broadcaster to hmndle the lakes

trafflc was caused by the navy's withdrawal
from nine great lakes stations. i
In Cleveland, according to an Assoclated
Press report, the Great Lakes Wireless as-
sociatlon was organized by vesselinen 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 negotiatlons are reported forv 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-
‘tivlty 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
eo-operating with the army Radio station
at I't. 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

transidtlantic tests to Seotland.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Undesirable Qutside Interference
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'HEAR FALSE TINKLE
OF LIQUOR GLASSES

FCANADA PROGRAMS RAISE
AWFUL THIRST IN U. S. -

- Alberta, However; Shatters All Illusions

n States—She’s Dry Herself!
—But She Votes Again

By Jeffrey J. Dingman

CALGARY, ALTa —Radio is playing a
tremendous part In increasing to an al-
most unendurable stage the thirst of
American Radiophans, rendered already
severely acute by the Volstead acl and
ardent prohibition enforcement agents.

Recent broadeasts from CFCN, the sta-
tion'of the W, V rant Radio, Ltd., here,
have added v to the thirst of that
part of the American nation which nlgntly
clamps the hcadset on and tunes in_its
receiving set to Canadian stations. TFor,
wafted on the ether waves out of Canada
eoma vague hints and aggravating rumors
of flowing wine and liquor to be obtained
just by crossing the border.

Evidently. Radiophans of the United
‘States are sufferiug from an illusion, for
‘ there is just as total prohibition of alco-

bholic liquors in Alberta at the present
time as there is in the Tnited States.
However, the people of Alberta are again

to vote on the liguor question November b
and Radiophans of Canada's sister nation
across the international line are already
making preparations to have their receiv-
ing sets in perfect order for that night to
hear the big news broadcast from CFCN
at Calgary.

Oabaret Broadcast Starts Something

Ever sinee jazz music from the Plaza
Cabaret in Calgary has been broadcast by
remote control from CFCN, 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 cxceedingly
common in .the United States, it may be
stated. that absolutely no intoxieating lig-
uors are allowed on the premises of the
Plaza cabaret, and only the imaginations
of the listeners in are responsible for
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
the United States:to Canada thls year.

Veteron Hecror ‘".J’at T

Army Program at WCAH
COLUMBUS, OHIO—La Societe des
Hommes et § Chevaux, the fun organiza-

tion of the American -Legion, broadcast
a' program recently  through Station
WCAH, the Entrekin company. The Co-

lumbus branch of the order, Am Le Voi-
ture-No: 15, made its Radio @ebut on this
occasion, and 1>rei~.ented 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.—aA Radio club
has been founded in Berlin by a number
of experts and amateurs for the purposc
of furthering the interests of amateur
Radio opevators and of bringing general
Radio matters to the attention of the au-
thorities.

. New CARTER Vernier Control RHEOSTAT

imple. Dwsxhvu distinetive, reliable. Satin eilvar
ﬂnlsh, 2l pigtall connection insures pesi-
tive and rel l|ﬂl)1e oricr ’LUDI)

Code 1, §-oh for U. V. nkze..

Code 1-G, o
Code 1-D, 30-obm) for U.'V, 100 tub
WA ite flz_ﬂ' B}tllctnt«x af Carter Prodm:
AR ADIO COMPANY

CHICAGO

wild Your(jug

HAZELTINE

ITRODY

“with =
FREED - EISEMANN

Licensed Essential Paéﬁ

Complete wiring dia-
gram, instructions, etc.
sent in special container with
patented essentialparts. Three
NEUTROFORMER COILS
rnounmd on variable
ndernsers, and B
DOUBLE NBUTRODO\I(;H tlustrated) senefor
$21.50. Askyour dealer to show you these parts,
as well as complete assembled five-tube Neutro-
dyuc\.ctmmahog«ny cabinet, ModeINR-5,$150-
Oréend 25¢ Jor Neutvodyrie Construcror
which shows “How to Make the Newtrodyne'®

FREED-EISEMANN Ramo CORPORATION
258 Fourth Avénde New York
Licensed by I R, M., Inc: Under Hazeltine Patents

2080 S. Stat\! st..

the |

SUMMER PHOTOGRAPHS?

EARN A DOLLAR—

S tures. You and your camera can
earn a dollar by sending the Digest

out-of-door photos involving the use of
Radlo in camp, the automoblle, swim-

UMMERTIME -means summmer pie-

ming, boating, canoeing, on the hike,
playing pgolf, etc:, Send such photo-

eraphs with megatives and a few de-
scriptive words, including a stamped,
addressed onvelope so that unsuitable
pictures may be returned.
SUMMER PHOTO DEPARTMENT,
Radio Digest,
123 W, Madison St., Chicago.,

RADIO FIRE ALARM
SYSTEM FOR BOSTON

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 instrue-
tion.

Commissioner Theodore A. Glynn has or-
dered that such a school be established
ot once with George A. Tickett, 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 Radle fire alarm
equtpment which will augment the regular
signal system, &and eventually perhaps,
superseds 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

TWASHINGTON.—A  Radiogram from
the naval station at Caviet, P: 1., addressed
to San -Francisco for relay to Washington,
was pleked up in’ the Washington Radio
Central recently and copied before the
San Francisco operator indicated its ve-
ceipt. Needless to say, it was not relayed
to Washington. This message was copied

tourists from |

without error over 11,500 miles of sea and
land. ~

Radlo for English Travelers

ETHER COMPASSES
FOR NAVY BLIMPS

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

WASHINGTON.—Plans for
the two new naval rigld airships with
Radio compasses so that they ean navi-
i te in darkness or in fog, are under con-
deration. 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
sclected was adjacent to the observation
platform located on top of the ship, well

equipping

forward., A coil has been designhed 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 successfuily jnstalled
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-plece Boys’ Band, C. C. Shelj,
Director, to ‘The Hired Hand.” It was
presented to the popular announcer by
the hand which was heard several weeks
ago, broadeasting from Station WEBAP, and
complimentary acknowledgments were re-
ceived by the Gainesville, Texas, band from
nearly every State in the Union.

Premier Ratio Products

* Are all their name implies

. Why not begin standardizing now?

| Variocouplérs
Transformers
Rheostats

Ll e R O TTTO RS T 5T T

Oyl NG S THE AV 6r pool
press, a fast train running between Liw
pool and London,
a2 powerful receiving set, loud speaker and
toop aerial, which are located in a special
Radio salon,” where the passengers can. be
amused.and interested during the tedious
journey.

We Live In Kansas

—but we receive programs from Atlante, Min~
neapolis, Davenport, Fort Worth, Madison,
Los Angeles, Dallas, Kansns City, St. Louls, Denver
and Bun. Antonio on Crystal without batteries. Your
erystal aet requires only osay Inexpensive changes.
Bend stamp for further information or $1.00 for
copyrighted drawiogs and {natractions. Everything

LEQK LAMBERT, 501 South Voluteia, Wichita, Kaneas

I H- |

has been equipped with

_ Head Sets
Resistances
“Microstats”
Dials @nd Knobs
Condensers
Jacks
Plugs

Correspondence sol. ed from
responsible ‘distributors

Write today for
Radio “Parts” Budictin.

Prewsier Plestris Lompany

Established 1903
3810 RAVENSWOQOD AVENUE
CHICAGO, ILL.

“Radio Eye’ Guide for
London Derby Traffic

Flying Scouts Flash Road Condi-
tions to Grandstand Box

LONDON, ENG.-Radio waves agaln
controlled the immense tide of traffic that
rolled Into Epsom for the derby recently.

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

This man was able to see through the
eves of his Radio scouts, some of whom
were flving over the course, and others

touring the approaches in automobiles
Each was in dnect communication with
the “master eve.'

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

T YT

-+ Atl tubes guaranteed to work like mew.
Mail Orders Given Prompk Attention
24 Hour Service”

RADIO TUBE CORP.
55 Halsey Street Newark, N.
TUBES SENT PARCEL POST, C. 0. D.

Dber,—31
z for use wlth WD-1t
Tu! GpDiy urrent at 2 volts to
mle \VD 11 Tube for 210 hours on a
Rechargeable. - Brand
7 inches—Chi-Rad guar-

2-Volt Willard Charged. .
2-Velt Willard Dry. .

These same Willards can be 1d1
deliver 8 volts for pure D. C.
Trausmitters, Better than a )zenerator
because no_filter is necessary. Much
less expensive.

In lots of 40 (320 volts) . $160.00

(Better prices on larger guantity)
Specify dry or charged when ordering.

.$7.50
6.50

pted to
r C. W.

ERE IT IS~

The New GREBE Broadcast Receiver
~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 adjustments.

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,
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How to Construct Vest
.
Pocket 800-Mile Tuner
By Warner Bates

yA\HE world’'s smallest regenerative

1 set! Much interest has attached to

the recent announcement of the con-
atruction by Roslyn V. Russell, Niagara
Falls, N. X., of a peanut tubo 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. DMr. Russell completed the
set during the winter and under favorable
conditions listened in on broadeasting sta-
tions and amateurs in all but the sixth and
seventh TRadio inspection districts. A
portable set indeed!

Dial Container Is Cabinet

Mr. Russell ordered a Sleeper dial and
when it was_ delivered he found it housed
in a wooden Lox 8% inches square by 18
inches deep. On receipt of the box the
idea struck Alr. Russcll that he could by
ingenuity design a recelver to fit In the
container.

The corners were reinforced by small
%83-inch triangular blocks of wood with
lioles through their centers through which
screws were pasaed to fasten the panel
on the front of the box. A % 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 4-inch bakelite, 3%
inehes square. The sub panel is fastened
to the front panel by two 8-32 flat head
screws and is 21§ inches wide by 2 inches
deep.

Single Circult Regenerative
The circuit used is an ifmproved regen-
erative single circuit using a spider web
coil tuned by a vernier variable condenser

and a switch on the antenna indnctance.

World’s Smallest Regenerative Set .

'MINIATURE APPARATUS COMPARED TO WATCH

A well designed, efficient regenera-
* tive set sa 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 tbe sot Is prac-
tically full size, as tho casc meas-
ures 3)4 inches square by 1% inches
© Int.

oep

Winding and Connecting Spider Webh

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

2
e
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FROWT PANEL REMOVED. FRONT OF ASSEMBLED PANEL
Figure 1

The tickler feedback has flxed coupling.
Flgure 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 vernier dial (small knob

in the center) in the center of the panel
is a 0004

The condenser infd. Variodon

N\

=
“—ROTARY
PLATES

50 TORNS

TURND

s talm fpo

Figure 2

which was cut down frown its normal 3%~
inch diameter to a size 2i% inches square
without, in any way, impairing itz ef-
ficiency.

The shaft of the Variadon was drillcd
through the ccnter to take a 1-18-fnch
brass rod, and a specially shaped brass
vernler plate, shown in Figure 3 was

tapped at five points, started. The begin-

goldered to the rod, which in turn was
attached to the vernier knolh of the dial

Figure 4). This inductance is wound on
a “former” 1% inehes in diameter. Twen-
ty-seven pins are mounted equidistantly
on the edge of the-former and the coll 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

ning of the antenna inductance goes to the
oth contact on the aerinl 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 3rd contact; 3 turns
are wound and a tap brought to the 2nd
contuct; 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 connectad to thae
ground binding post and the Variadon
rotaiing plates,

The wire is not broken at this point but

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 ‘drisd thor-
oughly the pins and former were removed.
Figure 4 illustrates ‘clearly the method
of winding and of taking taps.
Tube, Socket and Grid Leak

The tube used s a Northern' Blectric
215-A “'peanut” with societ made by the
same firm. To get the socket into the case
It is necessary to trim the sides until the
width.is only 1 inch. The . socket is

mounted on the subipanel and a tubular

grid leak and condenser Y% -inch long by
3-inch diameter s fastened directly to
the grid binding post of the socket.

Mr. 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. It is not
necessary, however, to follow this practice
as very small grid condensers and leaks
are available on the marlket and will serve
satisfactorily here.

(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, WE HAVE
INLAND ELECTRIC CO.

763 “‘B" Batteries; enough
aerial in

CHICAGO, ILL,

_ “Gune in toJs

winding is continued for 50 turns and the




6

RADIO

DIGEST

June 23, 1923

HOW AMATEUR CAN
AID NATION IN WAR

INTERCEPT MESSAGES OF
ENEMY AT FRONT

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

WABHINGTON.—There is practically
no end to the possibilitles of Radio for mil-
itary use, an officer of the signal corps
stated recenily, adding that, young men
who wish to serve tbeir country can do
so in no better way than to become ‘quali-
fied in Radio and to join the National
Guard or Signal Reserve Corps of the U.
5. 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, Nof g sin-
gle “lealk” occurred in the service, which
intercepted 79,000 enemy messages and re-
corded 175,000 bearings on enemy Radio
stations. The country is greatly indebted
to these amateurs for their war work.

Roadio Iuntelligence Worxk |

Although little was known of the work
of the Radio intelligence section of the
army during or since the war, it was one
of the most spectacular. Radlo direetion
finders werc placed all along the lines, at a
distance of about five niiles 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 Anerican 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-
quarters, iutercepted and copied all cnemy
code messages, and telegraphed themn back
to zeneral headquarters where code ex-
perts worked them out, giving the staff
valuable information as to Lhe moveraents
or intentions of the enemy.

German’s Make “Fauxs Pas"

On omne occasion, -when the Germans
were planning a big offensive, the eode all
along the line was suddenly changed. The
old code, known Dby the Americans for
some. - time, . beeame valueless. . But one
German. officer, could. not decipher. a.lénsl
.masuge sent him in the new code &nd
asked his commanger to repeat it in the
old one, .This was done and as tlie Amer-

. ican - intercepting statlons copied both
messapges, the staff of experts at. head-
suarters 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 to the French and British
headguarters, the American Radio intelli-
gence service was credited with a big
"scoop’’ in -aiding the Allles in securing
advance information. S

Vernier Var. Condensers

COMPLETE WITH KNOB AND 3 IN.
UBBER DIAL

$5.00 Vajue 1} Dlnla with 8 plate Vernler..... ‘2 00
4.50 Value 10 plate with 3 plate Vernter . 215
6.50 Value 41 piate with 8 piate Vernler..... 2.50
Plain—

3 Pluate ... . .8L25
11 Plate .. .. 1LB¢

Includo -5e ner item for parcel post.

CHI-CITY- RADIO CO.

945 CRESCENT PLACE, CHICAGO, ILL.

‘Beth Israel hospital.for use of the paticnts.

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 ald Japan's opposition to the entry of
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
Orient recently.

It is belleved by American residents
of Shanghal, says White, that with the
completion of six gigantic stations re-
ported to be under construction in Eng-
land by the British Marcosi Company,
Great Britain hopes to 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 appcals to Washington,
urging that the State Decpartment take
actiou on the veported refusal of the de
facto government at Peking to llve 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 terrltory for hun-
dreds of miles around.Fort- Worth, largely
developed. through Station WBAP, 'and the
faet 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 Eleetric 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
gtation is WGY, Schenectady, N. ¥

Place Radzo in Hospztal

NEW YORK. —A complete Radio outfit
‘With ‘more than 160 headsets is installed in

Louis' J. Frank, superintendent,. sald 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, dircctions and material list
furnished frec with each sct of coils,
MAIL ORDERS FILLED
Dealers, Coxamunicate

Eastern. Radio Mfg. Co.

22 ‘Warren St., Dept. R.D., New York,N.Y.

Alamirated Phenalic fordowsation Product
SHEETS TUBES RODS

RADIO DANELS

"POLISHED BLACK FiNISH
CUT PERFECTLY SQUARE

Y SIZE

V32" THick  Vae
6" THICK 34¢

1¢
1¢
2¢
2

PER SQ.INCH
PER SQ.INCH .
PER 5Q. INCH
PER 5@ INCH
PER 5Q iNCH
PEA Q. INCH
4¢  DPER ‘SQINCH
5 4% per sQ INCH
.SEND FOR COMPLETE PRICE LIST

BROMPT ATTENTION 70 MAlt DRDERS
DEALERS PRICES ON APPLICATION

STARRETT MFG. CO.

D19 SO0UTH GREEN ST, CHICAGO

" THICK
" THICK
THICK
THICK
THICK
THICK

Because 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
6 Volts—60 Amps, [6 Volts—100 Amps.,

$106.00 $14.50
6 vois $16.00 120 Amps..

Full Rating Guaranleed
MAIL YOUR OROER_ TODA WE SHIP
0. D., SUB, ECT TO INSPEC-
ALLOW 5% FOR CASH
. _ALL ORDERS SHIPPED
BAME DAY AS RECEIVED.

WORLD BATTERY COMPANY,

SMALL REGENERATOCR

(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 VC.
TO GROUND& V.C. ROTOR.
1iF CONTACT
222 CONTACT ~
3% CONTACT
& CONTACT
-5 H'CONTALT

TICKLER,

Vi DA,
FORMER"

Figure 4

the left side of the case. There being
none small enough on the market, the
rheostat is made from a piece of %-inch
diameter hard rubber rod, Y-inch thick,
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 134-ineh 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.

ey
Special Sets Made to Order

Let s quote yow on any circuit,

Sets made under expert supervi

We repair sets and test tubes.
FORBES RADIO CO

127 ‘N. Dearborn 5t. Chncagv, .

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, etec.
First means the contact nearest the top,
while fhe ffth 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 foi' 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 eorners of the
pauel pass the brass machine
fastened through the reinforcing hlocks
in the corners of the case, and small
knurled knobs fasten to these serews to
hold the panel and aittached apparatus
in the case.

This remarkable miniature regenerative
get occupies an extremely sinzll space and
has excited great interest in Radiophan
circles, not only on account of its size but
Lecause it has comsistently received sta-
tions $00 miles away.

A meter is equal to 39.37 inches,

 TWO SUPERSENSITIE GIRCUITS

(Both Copyrighted)

My Highly lmnr\ued Reinartz brings in il jmpar-
tent etatlons on both cousts aud Mexican buider,
loud, elear and withiout distortion. ‘e gauce 1o
music frem Atlanty meeeived on aue Ivud Baldwin
Bulld one of these wonderful suls from my

erwab coil,
Dhato of

o
inoet succegsful of
y Retnartz modification yet groduced, and fs hi-
meu the piost. Thowsands ate
5 11 Circuit is cs| "(,UI”) Llcslrne(l for use
mlh the “PchIu * tube and e full yirlue
o7 Thak ittla. tube 35 o oer redit can, - SiaLjn
1000 miles away come In clearly on une tube. This
sot is small, comp portable. For the man wio
wishes the highest cfiiciency, this i5 the set 1o ouild,

Prive of Dblueprint and speciticatians, 80c, or with
comL\lue nud pcrrcm, windings, 3% 0. Fhoto o[ se'

e sez ls rnm te bufld, casy to operate, Every-
rlearly shown.

uilt from these plans will receivo all broad-
ons operating under the naw luws
m[,(h range 15 from 14u 1o 67 meters.
A. TWITCHELL

1925 Western Ave. Mhmeapolls, Minn.

Crystal Fans Wake Up |

The Vm:“u.\n_Tuhv.- s Al e
50¢c I'5 S0¢
F q. - s
'A‘“%w roved Male your
Tnbu < set sound
nu,
Ragdio A a
World == L b ban
RAD[O CORPOHATIDN OF AMERICA OPERA-
TIVES use R. © as detectnr In
confunatian wl ar mors l ages of amplifica-

ne
tion. SLllslutlun Guaranteed or money refunded.

JACK BINNS OF S. O. S. FAME

Radio Ed. Tribune Hadlo Lobormtory, rcmmb
mwarded a certiflcato of exasllenco to the D.
Super-Crystal, stating—'"The L. D. R. Super—Cryr.u!
is excoptionally sensitive snd covercd with any
amplification spots. All that can bo desired in A
real gocd radio crystal that will lasi indeflnltely.”
FREE Crystal Amplification Hook-ups.

FREE the 1000 Mfle Ono Tube Roffex Hook-up,

JAYNXON LABORATORY

57 Dey St New York City

Kellogg Radio Equipraent

For Better Resultsr

VARIOCOUPLER

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

For incxeasing 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 .., ... cii0eeen. .. $9.00
With No. 502 Diamond Wound Coil,
as shown in illustration.....$13.00

Kellogg Switckboard & Supply
Company
CHICAGO

PRINTS

for the construction of a
Flewelling Receiving Unit
and two step amplifier.

ALL DETAILS
FOR ASSEMBLY
Description of “apparatus and
accessories and detalls of tuning.
CABINET DIMENSIONS
PANEL LAYGUTS
LIST OF PARTS

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

Book Department

Radioc Digest

123 W. Madison St., Chicago, 11

60 E, Roosevelt Rd,, Dept. L, Chicago, Iil.

SLTEWS.




June 23, 1923

RADIO DIGEST

The Week’s Advance Broadcast Programs

’ Tuesday, June 19

CFCA (Easlern, Da,\lll’]h( Saviny, 400), 8:00-9:00 P. M.,
rany, “Thres Dances nn)m Henry VIIL

Tho Hills of Done; Arelmnld
i Yiolin, mln

Love,

Alc!ub’LN \(unrl).
Dance. No,

Arehibald \qu\m

-1:15 P. M., Concerl, Ba
Bla0 A0 P My
§:00-10:00 P. M.,

Nime Band. E

F’ M., Drogram by Cholr of

den’s Bon_ Ton Orcl\mlra

Musleal
Concert,

ch's
I(Y (Ca nh'nl Dayllvht S\vhw. 315). B:00 P. M.,
Musteal program, lnm Rurlin, soprano: Luuxlle
Mankcor,  soprand; - Geo Danbiel, . tenor; ~ Cope
Harvey's  Orehostr: ereh, "Tlm Propasal’”  Lrem

Taming of tho Shrow,” Rosary Hlgh School, River
Ly Jn
WEAP (Contral,
Lintal Orchest?
wp {Eastern. Dayllght Sayinn, - 385). 12
A Gan vecltal Wory Siaiiey Thoaire:
o Arcadia Cafo Orchostra: 2:0 00

wichl progran; 4330 P. M
fairs of the Hoar,” BcL.)' Loga
Dream Daddy.
WFAA
\Witt, dchiun
Bunis, Toxds: ‘1100 (2.0
under euspices of W
. Daylight Snvlnlj. 395), g Din-
Wirs e Mever Davis Dollerte S iratford Omhcsugo
48 B

Adiress,
. M Cou(‘(-rt, Band from

De-

S3

lenl  program

Meyer Davl

Reeital

ner music,
3 09 P, M

qu S\x n([or(l
mnn

ety L-L\k sumW
Doy S(‘l&un Radio
P!

Orcnustm
., Boy Scoul perled,

M Musicol program; u . ML,
D)nw musie, “nicyer Davis Bellovuo Stratford or-
eheatra.
waY (Eastern, SED) l 00 P, M., Music and address,
The Dramn Ralph hchhn Qu"wnecl:‘d)
Yoman's Club 7.35 P. M., Addre sting Our
Witrogen,” v-ll Suter, X. Y. State Con 1
(.n'umusmu 5 P. M., Musical program, herzo
Caprice,” WG nstrumental Quartes; *spartacus to
o Glagtators, Un

fiorng in_ Venozi 5
““The Message of ﬂw Vlnﬁ‘ .

“Pas

Ch
.lnlm N. Doenovan:
t

e, diward A,
0 Noal,” For

on, violinisis e X o
Ao AR Teloy Pickelt: *“Intermozzo
Al Freseo,” Quarte

wHAS ' (Gontral, 400), 4:00-5:00 P. M., Concert, Mary
Andurmn Orchests Cliftord GQorman, ormanist; 7:30-

.. Concert, Hesta Tre, George C. XResta,

px.mo, “Mys. Nicho Jr., wiolimist; Maurlce
Mennen. clarinelist; St n « Holiuist; Henry
ollwager, futist; EF
Hie Sstern, 3609 8 ., Comeort, WIK Trlo;
Dabgan's Radio Relense; Automobile rodd repori.
WIP (Eastorn, Daylight Saving 1430 P ML,
Arlisl rveeitn :00- 5 P. M., bau scores ond
dancs musle M., lme stories, Uncle
Wip ]\‘lu hest mugmm, 9:00 P. M., Song

M
reettal and mmu X,
LW (Centeal, Daylight Saving, 309),

Enurtaiment by Clndnuuu Rotary Uleo Chub YosLDh

or,
N Dnyl|\1ht Saving, 447). 7:00-8:00
by - Axel Chl\"unscu ho ' ‘Rag- Tmm
xophone sclos, Gardner
\m arranged by AMrs. R\lh)‘

ADO), RN P B PI’DF’T‘]H] arganged b}'
o d: ®s00° LML

\I'limi

WOB (C(\ntml 484). SJD P M Educatmnal talle, A,
G. Hinrichs; Chimes cnne2r y! A
W00 (Eastern Dayllnhl savmg. 508 ) llm HPEIOM.
M., Organ recital, \{:m' E, Vogt: 5 o M
Luncheon m\lsll.‘ '1‘L‘1 M, Orlchl\tr:\ 4 :45-5 01
Organ n.ut» L, D «lr\' . .
W{\.VJ (En:tcrn. 7) 8:30 Concert, News Or-

chirharl, Japane
harles  Marianial

chostea;  Tawn
fdcter; Thelma H\Ill
tenor.

; Wednesday, June 20

CFCA (Enstern Davlluht
Blusl
“*Carnival
TRohemian

phn

S'\vl\m 400), 8:00- 9:00 P. M
1 vern,”  Star Orcl\cﬂr

cal D L,
i ‘of Lnlrc,l lE'.‘lu'l)E
Girl,” oro jestra; *
3 *“Th

soprano;

Orehestrs ; , Sopratio 50i0,

Botler Lmd’

Lstells

(qumu 400).
Bonyts

\V Dods ., T
f

m“z l'ignfll 130 P, M.. Muskc:ﬂ mnlluuo.

Hum\ and _Charm,”

Coneert,

16), 8:00 M.,
o (cmé"fa" o) 80 E M ey o e

Hams; ..
345). 8:00 P. M.,
TORI
Stein, | plaudst: Georgtos  Coulrulis, —baritone;
w
Civde Whitlock's violin cusemble. IZ e
Ordm,(n, 3:00

1un(lcnc\.,- Rans.
nt spuing,
KYW (G Daylln[\! g, 245), 800 P M.
\XOHI\L‘!L oy
Han Qrelestra; Wendal W, Hall, KYW's A\Iublc
v vin
(Eastern, Daylight Saving il

trnl
lmmlnh imma &nrmun coutraito mwe
BAP (Cunfr:\l 476), 9:30-10:30 P. M., Concert, E.
| e11)
from Stanley lon
()1['1)‘1\ rﬂc‘l;}l TOl ¥ F oy

. M.,
musie,
\xusmﬂ pmgmm
5:00 0":

nd shert ta n [ﬁman 4:30-
5 ch;’lﬂ "Aﬂdlr‘; of the Hear,
-3:0 M., B(dlm{\ll\
8:00 P. M.. Shory talls an
Howanl Lanin's Arc

0 100 P, M., Musical pro-

m Daddy:
ance ‘musle,

DH\EB Orehes!

WEAA Ir:xl \47?). 1

Metba Theater ti

(& asltle‘r‘n e iaht Smvivg. 305). 3:00 Potts Sine
jecital; 3W5 P M., Musieal ])IOK T
r'lnldl"m\ﬁ Owne n:ﬂf nein Sue.

WHAS (Cen

(‘mmcrL \hrv

nime:
Inu\c\lu\g Hl‘(mrk.u Fipisode.

£ aylight Saving 509). 1:00-2:00 P. M.,
W{)P ( ash‘ \'y g[(mnwll i 430 P, M
eal Sn\c\.tlmw G:00-6:43 F
7330 P. M., Bedtime storie B
WLW (Cunlrn. Tight Snvlnv.

(Potont Peuding)

MULTIFOIRT

A Synthetls CRYSTAL DETECTOR
sensitive oyer its ntire surface

raordinary vlenrncss
ris_and pres:
._uld

g:

Bltminates nur(nzmni groubles, .
and solume, Eudorsed by Radlo 2
hoth REFLEX CIRCUITS wnd c’uxsr AL SETS.
in Sealed Packazes only.

Prico mounted, Sensi-
tiveness guaranteed...... soc

RUSONITE CATWHISKER
14 Karat Gold Multiple Contact Super 25C

Sensitive.....
Order from your deafer or d(rlcl from’ ui‘,

RUSONITE .PRODUCTS
|a Park Row, New York

170, 9:30:10:30 P. W.. Concert, Texas |

Musical Rx)sumsu'v Elterbrock: Children's
4 Bird,” Students of Reunlnan

\\ illian 'iwl‘x\s, violinist.

Dticia
ug; . Bchatz, b;\_rll
I Long_for Y
“Fou'\
Rch‘.

g
hert 0. Schets

chard
violin:

i Stoess, st
n Ho Can Ride,” Hert

I{u:l\m'd P’\w_,. tenor; William Sl

" "Reqidem,”  Herbert 0.

Z\Ia
“Rc:;‘h\ellu."
violinist; "To
Duct. from

toreas,
Schats;

Chas, Semple: Hazol McClenian, soprano; Miss
herger, pianist: Mary E. Pooro, Iml .

1P (Eastern, Davllmn bavmy, 509), 3:f
Alt'l(:i'sv.P recital: 4:30 M., usical Drorr'mx ﬁ

6: Inner mmlc :nll Cheehal Shores: 7:00-
7:30 P, M . B(-dlmw ﬁlorln:, Uncle Win . M.
Short 1all 9:00-9:30 M.. Organ recital. Karl
TDonawitz.
w (Central. Dayfight Savmy. 300), 00 P. M.
Musieal program, \olma G Maj Marjory
arrigus, . planisy; 151 wm Wyl * Georpe

Pacific

Mountain or
Pacific Daylight

Saving avi

neighbor, the exact period indicated
every other.,

station. Only features are listed in

serially continuously on page eight.

Central or Moun-
tain Daylight
g

What Time Is It?

- Eastern or Eastern
Central Daylight Daylight
Saving aving

HE above clock dials are shown to clear up the misunderstanding which
the wvarious time bands and the Daylight Saving plan are creating.
Although each dial registers time one hour ahead or behind of its

on each dial is the same as. that on

This chart will aid in the use of the advance programs and
the schedules in the Radiophone Broadcasting Station Directory,
which give the hours stated in the particular kind of time in use at each

both of

the advance programs below. Much

additional data’ and such parts of station schedules as are regular features
week i and week out, will be found in the station directory which appears

[Taly of Willames.
Lamp Ao
WHAG. (cvntml:
M., Stories,
Chicngo  Schools
soprano; 3w, Helene Ublir,
| TR

* “The Mooon Has Rllh(‘d Hor
ichard Pavey, Herbrt O, tha
Dnyl!ght Saving,

EOTP?I\G TFaulkner;

3 L
\I\l 1c:\l pram mn;

Ca
\'lolmnl E Hc\cn Drown,
. Hill, Jr., baritong:

P. M., Educational falk,

rzan recital, Ars. Irank \V
; 00 P. )(u sical program, Talent from
Burhm:\ol\ Inwa
W00 (Eastern, ayllght Savlnv, 509) 11:00-11:30 A,
M Organ _recital, oft: D 55 L]
Lunchean M\Mn Tr'n. um Orulmsu'n, 4 45-5 P.
Mary Vogt; 7 Re-

Or R:m recital,
8:15-8:45 P. M., Musichl prog : BHS
Dﬁm\\ muste, Hotel Adelphia Orchcsua, ‘A, Cnndeloxl,

(l(rcclor, 94! M., Snng recity
astern, 617), 0_P. M., Concert, News Orches-
lxu Town

Crier; I\Lrs, YViolet Hunter, planist; Gene-
vievs Zoinner, soprano; Herbort Lamb, baritoro.

Thursday, June 21

OFCA (Eash:rn. Daylight Saving, 400), 8:06-9:00
cal ~ pre ' Mirell Star  Orehestr,
W _ng, g W, JFinden,
o TOF 3 B
Ty

ll . s Ball
mlo. Morning, "
X m\e,” orches
2:30-3:30 P “M., Musical mkuneo
Kva Threw; 8:00-10:00 P. M., rot:r’lm grvanged by
the Cl\’u\‘ller of Cnmmerce, V:m Nuy Calif.
8:00 P. Brn'xdmulm: St. Louls

R TR

Recapti ot Drasidont H(rdmg wyd party
KW DCSentrat, Dayight Saving, 00 P M.,
Musleal  program, Verona Laumnmmr. cenmuo,
Frank Eifiot, teiigrs W, B Frosman, réeder; Edit
Stone,  planist: Resding. ey
Minutes of Good Reading,” RIS o T

Loyola Tiniversity.

WBAP (Central, 476), 9:30-10:30 P. ‘M., Concerl. Lion

Tomms dinb Orchestra of_Deeatur.
WDAR (Eastern, Daylight Saving, 398), 12:00-12:54 P.
Omm recital from Stanley rhumnr Dinner musle,
Aréadia Cato Ovchesira; 270 -3:00 P." M., Sonr ro-
gital 4330 Musical pmgram 7:30-8:00
m» Smr‘l"{,

P. Droam Daddy.

WFAA (Cenlral 476), I D P. M., Address,
“Preparing ror Opportunity, o }.ugcnu B. Muse;
B0 P. anrhlmers fl'om Oak Lawn Methoo

i Church: M.. \Ius‘.ml ogrien

under_ ausmi

ces. Gerts Pian
WFI (E: aslsrn, D&yllghﬂ Savlnn. 355) 3:00 P.
weital: prano solo: 3:@5 P. &horl Lu.
b?lwcunns 7:00 P.

mi snniv

P. M.. Song and pmno r(,
. M, Music ond addres
Mental Dehc'h
e Dept. of Educat
Catholic Churehies of
director; ‘‘Ecc
holrn "Salve
mels Choxrl,

is
Stal

sical m'omm.
Pro[ Jasoph 3 rodeur,
“*Avo _Verum,” it ]

ol

“‘Ave M.’\na.,”
te,’” FM ‘ m(urum,
“'Engrediente
Caih

Albnn)'.
d

B
Admnmus

a
HAS (Central
An(lcno'\ Qrehestr:

00 M., Concert.

5’;1\001 “tesson, T. A. Lan

"AEROVOX |

P M., Coneert, Mary

CAITord Gorman, nr;::u\l 7:30
Al Lvarmnn s Qrehest unday
; Talk on (‘hﬂd Wclf:lre,

" No. 1010X
30 Ohm Rheostat

Excellent results assured with use on New
Typo Tubes -
UV199%A UVz201A

Using small filament current

20 Ohm
30 Ohm

AL your dualer& Othorwiso sent nnstpald .an
colpt of purchaso

Writo for (*'\t:lﬂ" {ltustrating and dnscrll)lnz our
re lne of quellty apparatus.

Tonuury Open for Jobbers

AFROVOX WIRELESS CORP

208 West 17th Street NEW YORX

“"Arabesque,”
\'ot Yo O Isra

Mariory,
a0l
Tl

Garrigus;
Mrs. L.

Sumnd\\u e
Ton Cmmcn.
MJ Hea; “'Rose in N\A Lud K

WMAQ (Cunh‘al Dayllvh(’ Savinn, 447). P

Talk, Rockwall %chhcns “*Chicag:

Edsnu John Wheeler, astrologis
Lyn oman, sgpranp: B. Fred Wise,

WMC (Cenfrdl 400) 5:30 P. M., Concert, H

Philharmonlo Orchestra, Cln;n. Ahern, director.

‘llum:.m n
"\hmem J
R

flutist

7:00-8:00
Scont_Camp:

] . M.
Daritong.
otel Chisca

WOG (Co i, 489), 3.30 M. quc'\tlnnﬂ talk,
[Lar]l G. Stephan; 54§ “himes concert.

WOO0 (Eastern. Daylight Se.vln'v. SDB). 1 00 11:30 A.
m., gan reeltal, Marv Vo 12 P. M.,

Room Oth(!SLl'R 4.45-5:00 P,
gun_recital, Mnr&' 5,
WWJ (E'\stnrn, 5[75 3¢ P. M CDl\cnrt News Orches-
Crier: lr T, Wray, tL‘nD : Fred Walters,
hﬂ.lilﬂm\ DcL.mlL L}‘rlc Trlo, 11:0 M., News Or-
chestra; l"rcd Walters; Watson Srtxopllox\a Four.

; Friday, June 22

L\mchr"\n musie, Tea

CFA (Eistorn; Baylight Saving, 400), 8:00-9:00 . 18 -4
Dl(‘hk\\ll“l. L\I{\'ITI\ W L2UE: l'll'
“Domotseils Chis." — *Laughing . Eyes
Tanor solo, Togars: _ “Rittorn

Frodariek -
"“Innnlnc Beauty,””

Llist Or(‘ sLnL TL"wr
edorick Rogors; *‘From the §uull|. Orchestra.
fi 400).-8.00 100 P M., ata, ‘The
Cif Choir of Second Prc;bylernn Chureh,

SAVE MONEY
BY MAIL

Ames Shielded Audio Trans.
All American Radio Trans
2280 Ohro Phones.....

VARIOCOUPLERS

Ames highly finished enclosed............$2.65
Bakelite Mahogany variometers. 2,60
Mar-Co phone plug
45 volt “B” hattery.

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

$2.90
4,00
3.25

KSD (Cantral, 546) 8:00-P. M., Opara, “Prince of

Pllsen,”” Munieipal Thuule

YW (Gentral, ayli avlnq. 345). 8:00 P. M.,
Musical program, \Illml s, saprano; Homer Cou-
dington, b, itone: Lewis Mechan, tenol ernice ol
mon. Mignist: Cope' Harvey'’s Qteh )
all, Music Maker . M., Book reviews.
Lloweilyn Jories

AP (Gcnlrxl, "476), 9:30-10:30 P. M., Program fur-
ni.;]\cd by Fort Worth Chamber Df Comrerce

DAR (Eastern, Daylight Saving, 395), (2: I)O 12:54 P.

- Organ vecital frnm bt:u\lt‘) Theater: Dinner mus!
A[;\!3('1(!110(‘:1“.- reh: 00 P. 3

\[\mm' selections; D
cadis. Cate Dance Orchis-
BMlorning Glory Club and

Dr.
8:30-
Den-

B.

ne- :\(,L mayldt;
mnst Howard Lanin's Arc
fra: Setectlons by tha

special features,
476). 12:30-1:00 P. M.,
!l’){fél‘))er', SMH)cr \nu[lmn\ \Imho(hst Unisersh

tern, Daylight Snvlnu. 395), 3:00 P. M., Sonz

6:20 P. M., Flul baseball scores: 7:00 P.

Owo Half Hour, Cousm Sue.

G arn, 380), 1: M., Music and talk.

bnlcnmllzm;{ IJa\lse“ 30 P. M., Chiidren’s
5 P 3 "’,Um Chlld’s Mental and

0] 45 P, M

reaita
Chiliran i

tate Di
Great
al prozram, “Manuet(n
Ttet; ‘‘Absent,”
sopraug; '‘Caprice Venity
neert,”” Mary Walel,

M
Inx!mmxnl’!l
Atl

Quar
“Legende,
Minnje vinu,

reader
nmnm
\

Quarter;
* “Helend Healy:

Te A
““‘Canzonctta,
L ¢ Lak o Ros
Sitrol, 400), 4:00-5:00 P, M.,
.\m\mmx Oreliestrs: Clitford Gorman,
8:00 P oncert, Yavelyn Camphell,
ZThomas Stnson,
Nob) i

Coneert,

ormm;

oprano: Will-

11nlsL. \\ iliarg
e Ring,

l(lmw Mu coley,

siolinist; Craig ‘wal:

te D 'llrlll( Savm‘m 508), 3:00-4:30 P, M,,
Dnmn pm'm'u, 4:00-4 M., Artist recitul; 6:00-
P, hl:\., Dinner muqc au‘ lnwnbm scotes: 7:00-

Radrime stories, >,
WMAQ (Cnn!!‘ll Daylight Sa\dnq, ) :00-8:00 P,
.\;Olha, Jess Musleal locture,

Mary
30~

baritone;
ubaugh,

ssle G, Van Clecve; Mrs
Ebomforfcr 9:15 P. M., Concert, The Whit-

Trlo.

WMG Coatral, 400), B330 P. M.. Conc sen  Cafla
IT'\.“.’umn Qrehestra; | 0 P. M, Ml(h\h:hl, Frole.
OC iCentral, 454), M., Bducntional talk.

T ‘(\Elcnl

3:30
5:45 P. M, Chm s _concert,
astern, Daylight Saving, 509), 11:00-11:30 P. M.,

{Continued on page 9.)

PHANTOM-CIRCUIT

Bulld Your Own. This marvel of mystery, using ne
loop, no Rrerial and no ground, brings io mua(c in-
stend of interference. We. hava heard slatiow:
miles distant on one tube. Dy using WD- 1]
set can ba entlrely solf contained. Vory easy
build from our -instructlons, US0 Your oOWn spare
parts, nothing oomnlicamd liko radio frequency or
super rogenerative. Only owe tuming contrnl. Cnm-
pleta’ inatructions, with hookup and photo of clreuit
mn.\led to. you for 60 cents. Stamps accapted.
VESCO RADIO SHOP, Box D-704, Vac'\vuls. Ca.it.

The latest and most essential
bart of an efficient tube set

Variable Resistance Leak

FOR PANEL MOUNTING

Mounted on any panel in a fow seconds—2 Sorows
serving as conuections bebind panel.

Get stations you never heard before

No pencll markings—assure unbroken range of
180 degrees. Clarifies signals—eliminates hlsslu

C lete with eith 0:
ompe? wxM either 00025 or $1.00
T5¢

-0005 con  Condeuser
At ynur dealers—otlerwise send purehase

Without Condenser
price and you wlll be_ SUDD“Ed pastpaid.

(Fs,Freshman G Inc
Zoaoiol Gondenser ¥Pooucts

106 Seventh Ave. New York

“make PERFECTION Your SELECTION’

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

| MAGNAVOX

LOUD SPEAXER. Type R. 3

N. & K. PHONES

€000_Qhms. None Better Made for

DX Raception- lmpnrtei. List §16.00 $6'50
“B” BATTERIES

Our

List Prlts

EVEREADY—No,

BRIGHT STAR—
FRANCO—No. 1520V
FRANCO—No. 3035V—15 \rol!s

[} T8
E\(r;\ une Qunllly—Hlmud lup—\lahomny rnM\
$2.75 2 $3.5

FLEWELLING CIRCUIT

comnlele nnrts. Ilu:ludllm PANEL, Doublo Cal)

Mo Hanaycomb oils,  Mounted.
ONLY Slnndard Eulllnmont Used
FREE DIAGRAM .............. °

REINARTZ CIRCUIT

Comnfete parts far ths remarkable
sot. FREE DJAGRA

e $9.95
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Radiophone Broadcasting Stations

Corrected Every Week—Part I

AQ8, ‘c;mm“ 0. 125 meters, 500 mi. Idatrs. 135th KRZG San Franciseo, Calif, 2360 meters, Cyrus Plerco thedral, Sun, 11:15-12:80 pm, 8-5:15 church serv- | KFHF, Shreveport, La. 266 meters. Contral Chrls-
3 ountai

Fﬁc e, O Ny Yol el musle Sub. |\ G 0 atchee, Wash. §60 mot 700 mL EI 360 et 600 mi, Wyoming | KFRHL- Moo
church services.  Bastorn enatchee, Wash, 860 moters, m ce. 0. metors, mi,  Wyoming . Neah Bay, Wask. 283 moters,
AS6, Sau Antonin, Tex, %60 meters. 200 mi. U. 8. | Supbly Co. Daily ux Sum, 4:30-5:30 pm, music! Cotp. ' Dally ex Sun, 12:30 pm, weather, stocl MeClie. sy | (Ambrose A
Afmy, Fi Sam Houston. Mou, Thurs, irrejular. Sy et Fris 68 i mste, Sun, 11 amo12:40 pm, | Wed, Frlo 8:9 Bm. music, . Sun. §-¢ pm, sacred Wichita, Kans 224 meters,  Charles 7, Dixon
AV7 St Paul Minn. 400 metefs.’, 500 mi. 6Ur Inf, | church servics, Pacific musie: 11-11:30, music,  Mountai 360 moters. | Folen
Minu.” Nat1’ Gord, St Paul - Amnory. | Dally < | KDZK, Rn}g Neg. 360 meters, 50 mi, Iesagn Mac | KEDH, "Tucson, dein “560 mejers. 0o i, Unir. of
Sun. 2-2:30 pm, music. announcements. © Tues. - | chine & 0. (Nevada Siate Journal). Sun, 7- riz, es,  Thurs, -8:30 pm, music, leeture,
0 o, Th 30-4:15 pm, Central. 1 . fepotts.  Mountain, ) KEE: Qdogi le 17 wogws. om. Doflems .
BE Tﬂc%\‘;\s\x}d 4soo meters. 100 mi. _Cump Levds, | KDZQ, Dacer Colo. 360 meters. Pslo & Nichols. KFDJ, Corsallis, Ore. 360 meters, Oregon Agri. Col- tp > Nob. 3. Badio Bug Prod-
‘hird Signel Co. ex Thurs, Sun, ZR, Bellingham Vas! 263 _mete he g
oah, Fily T, Xnnoun&cmemahlecluws‘ Palcrl”c i, X B angham Pun.”-Co Jon, o el 1 saaTKm, KI;ISL‘ Donrer, Colo. 360 meters.  Enight Compbell KEHR, semttle, Wash. 270 molers, Star Elee, & Rudio
algary,” Alt an. 430 meters. musie, news. tepotts; 7:30-745, code practics. Tues, usie_Co 3 4
Western  Radio_Co.. Ltd. (Calgary Daily Hera]d) b G, 1-8 o Pucifie, B K o Bozeman, Mont. 360 meters. E. Everett Cut- KE' \’;j;;m:“"“]lff‘_- Cg“‘f]- IS JaAlIpp W SR Hes)
Duily ox Sun, 1' 30:1 pm, 3-4, Daily, 7:d KgZT s»ame‘ W-lsh 360 meters, Seattlo Radie T ¥ ajly ex Sun, 1- o, .; 0 m,

Mountain. 30 mn s 11 pm.  Sun, 10:3¢-1 zu am, 4-5 pm,

iz. 880 meters. 200 mi. \(L‘Anhur KFDP. Desg Moines., I‘m\'a. 278 meters. 300 mi. Hawk-
7:30-8:30 p St

. Toronto, Qut,, Can. 400 meters. 500 mi Toronio Y y ex '=un m, news, weather, eye Radio & Supply Co. Daily ox Sup, 3-3:45 pra,
Star.  Daily ex San, 13 m, wi.‘xlhvr; 2:30-3:30 pm, stock reports. Mountal; reports, music. don, 9-11 pm, musle. Thurs, $-11 5'«- Lﬂmsn Mo. 244 meters. Franklln YW, Jen-
news, music; 5:50-6, new: E

§-4, neert.  Sun, 6:45- AE, Pullman, Wash. 300 moters. 1300 ml. State m, musie, entertainment,
3

entral.
8:15 pm, nc'u-‘rv. Eastern Dnyll"ht SM‘Ins on.  Mon, Wed, Frl, 7:30-9 pm, | KFDR, York, Neb. 360 meters.  Bullock"

4 Dnm’z‘r Colo. 204 maters. Pliliip Laskowit
GFGB. Vancouvér, B. C,. Can._ 440 mete J500 mi, | lectures, music, readings. Facific. KFDS, San Franclsco, Culifl. 380 meters. John D. Ku q efers. Ross  Arbuckles Ga-
Vancouver Daily Province, Daily, 8:30-0:30 pm, ro- | KFAF, Denver, Colo. 360 meters. 1,500 mi. Yestern cKeo. s, al T po.  Central,
ports, news, music.  Pacifg Radfo Corp.  Slogan, *'Voice from the Rockies—Out | KFDU, Lincoln, Neb. 240 mcters. Ncb. Radlo Eloc Ore. 360 meters cnson  Tech.
GFCE, Halifax, N. S., Can, ‘440 meters. 150 mi. Mar- V\']]e](- Tho West 15, Daily ex Wed and Sun, 8-8 o, 1
coni Co. Mon, \\'yd $un nighl, musfo, entsriain- usic, veports. news. Alountain, KFDV, Faycttevillo, Ark. 360 meters. 300 mi. Gli- S. D. 236 maters. Sidney I. Thorean,
ment. K FAL, “Boutagr, Coto. 856 meters. 00 mi, Unts, of brech & Sluson.  Slogan. “'Southern Cateway to the | KEIK, Ghdhrcok Iowa. 234 meters. Gladbrook Elee.
GFGF ‘Iantreal; P Q Can 440 mulers. 1,008 mi. Colo. ~No definite schedule Umv activities, Dfaun- 0 ris.’* No regular schedula. Central. 10 .
o. ¥ ex 1-1:30 pm. Mondey, |  tain. KFDX, Shroveporl, La. 360 meters, Kirst Baptist | KE10. <)>ok'mm Wash. 262 meters. North Central
\h\d "Wty 1 30 . Teastern. . | XFAN, Moscow, Tda. 360 meters. 200 ml. Tho Eleciric | = Church. High Schoo
CF Jroguois Falla, On Can, fcm mcta& 20¢ rai. Shop. Tues, Thurs Sat, 7:30-8:30 pm, music, reports. | KFDY, Breokings, S D, 860 meters. 5. D. Stato l(FlQ \'ahlnm. Wash. 221 mmrs "l)a ni.  Yakima
Alnr(bi Power & Co. rily, 8 pm, Sun, nhurch’ s cific. College of Agri Mech. Arts, Mon, Sat, 8:30 pm, Valley Broadeasting Assn, o " w \L'\lmn T)m.
“mh"r and  stock YUPons. Ehncrlmenml etation. KFAP, Buitg, - " 360 motérs. Standard Pub._Ce. wusie.  Tues, 'nmrs 11 am, rusic, lectures. news. Will Make 221 Famous™ _Dajly ‘oz .
GFN Jos c..ur 360_meters.  City of San Joso. | Ce umlhur markets. \ran, Fri, 5 9 nm Tvoncect,” Pa

8an niral,
K. EJmonan Alta Cau, 410 metors. Tadio Sup- KFAR Holwood, Callf. = 360 welers. Studio: Lighth KFDZ, Miancapolls, Minn. 360 meters. Harry 0. Iver- |
ply "o, " Dally o Son 489 pm, i 4 P Nk o S = I(TJD (Jiweles, Colo. 236 racters. Weld County Print-
p,  Concert.  Monnain, KFAT, Lugeno, Ore.” 275 metars. 100 ml. Pao. Redlo | KFES, Taft, Callf,, 360 meters, 200 ml. City of Tafl. gz &
CFEN, Gatgmyy Alg Gan. - 575, 140 meters. 1,500 Wod, Sat, 8-0 pm, lectures, musle. Pacific, [ - Mon, Wed, Fri, §:15-7 pm, music, news. Puclf KFKH, Lakeside, Colo, 226 meters. Denser Park
W, W. Grant Radio Ll Slagan, “Volce' of 1‘10 KFAU Bo se, Ida. 270 meters.. 200 mi. Boise H. X | KFEG, Portiand, Ore. 360 meters. 25 ml Seler & Amusement Co.
Prairies.” Mon. § pm, musle. Hrl 10:50-12:50 g, i 3-3:30 pro, markets, Dews: Frank Co. Ine. Dally ex Sun, 12 m, weather, reports; | KFZ, Srokano, YWash. 233 motars. 300
danco musie. Sat, 10-12 pm. Wed, un, aftor Fri, 8-9 bm, eoncert. Tiwrs, 4-5 pm, ‘music: 6:30 pm, markets, reports. Thurs, Mitehcll Eige, Co. Siogay, In Ins Heath of it Inhnd
pm

ST oo meing test call 98C. Mountaln, 3 15 . Mountain. [ P, concert. Bat, 1I am 12 m, children’s bour. | Emplre. " Tues, Frl, 7:30-0 pm, muste. ' Sun. 6-7
CFCX, London, Ont., Can. The London Adsertiser. KFAV. Venice, Calif. 258 meters, mi. Ahbot- 3 cifl Paci
CFPC, Fort Frances, Ont., Can. Internationsl Radio |  Kinney Co.  Mon, Tues, Wed, Frl %% So-0:90 pm, KFES Facoma, Wash. 360 meters. _Guy Greso KGB, Tnmnm Wash. 360 meters. 200 mi, Tacoma
Develop. Co. music. cific, KCFEL, Denyer,’ Coto, 380 metors, - wwinner Radie Corp Dally Ledger—William A. Mnums Pree™ e, THm-
CFTG, Toronto, Oni, Can. The Bell® Telephono Co. [ KFAW, Sama Ana, Culif. 360 meters. 100 mi. Radio Daily ex Sun, 9 am, 10, 11, 11:46, steck npons. A £ Suu 7-0 pm.  Sun, 5- pm. entértainment.
Licansed only, Den.' Daily ex Snn. 4-4:30 pm, news, reports, musie. | pm, music. Mon, Fri, 9-10 pm, 12-1 nm, concerts.
GFYC. Vancouver. B. C., Can. -Vietor Wnntwen-h Blon, ‘Thurs, 6:30-7:30 pm, concert, Pacific. Sun, 9-10 am, church sersices. Mountyin, GG Poru:md Ore. 560 meters. 500 mi,_ Hallock
] KFAY, Medford. Ore. ‘360 meters. 500 mi, Virgin | KFEP, Denver, Colo. 240 meters. Radio Equipment Co. | \Watso Sorvice. Slozan. 'The Rose Clly.
CHBG, Calgary, Alta, Can. 410 meters. 1.000 ml. W. Radio _Service. Temperarily discontinued, KFEQ, Oak, Neb. 360 meters. J. L. Seroggin. lmuy e un, 5-G-pm, usie, entertainmeut 7:30-$
W. Grani Radic Ltd. (Morning Albertan.) Dally | KFBB, Havre, Mont. 360 mete 160 mi. F. A, But- | KFER, Fort Dodge, Ia. 231 meters. Auto Electric pm, re . Sat, 8-0 pm, wnswers to Badlo questions.
ex Sat, 8145 pim, news, stock quntations, musie. trey  Co. Daily ex Sun, 12:3¢ pm, agriograns, Service Co. Sun, Wed, 9-10 pm, music. Pmnc
JMountgin, L : KGN, Portlend, Ora. * 360 meters. 100 wni. Northwest-
o R B. C., Can. Radio Corp. of Van- " (& Radia Co, “Trreuiar sohedule
o ; iiadenn. Call, o0 iases 3. 300 wi.  Altadens
CHCE, Toranta, Con. Marcani Co. No recular pro- - Rurllor Lo, e raghlar scinatuls. i, Itadena

. e KGU, Henoinlu, Hawsii. 360 melns 150 mi._ The
c;ﬁ:;g Wineipeg, Man., Can. Redlo Cor. of Win- Serla].l CO tlnuousl Toholuty Auvertiser, “Dails, 7:30-0 om “Lucs, Thurs,
el d€™ ondon, Ont., Can. London, Tadlo Shonpo. 5 1 5 s, fpmiol s, VB0 i Uiten it
GHCX, Mowxenl, Que’, Gan sit KGW, 492 meters. 1,500 mi  Ore-

0
Slmznn “KGSY. Keen (‘ru\nun
12:30 am, weather; 3:30-4 p

it 14139.,‘2'?.};5 B30 pul. HE BROADCASTING station directory is the most complete
CHXGC, Ottawa, Onb., Can. 150 meters. 50 mL I, R.

! i s ¢ . i woman' gram; 7:3
Booti, ax” ron, tved, §:30+11 Py, Tugic, eRtETEALY . and authentic list of Radiophone plants. Letters are being SR’ BB \}Ono Er;} El\f%‘}aht)crpmn{’l’cnx‘r‘umu“ll'
Easter g I : 5 . b B -
M vari tion very day for information, No other m, Haot Owls. Sun, pm. concort, Peeifla,
cIBe, lgroxxz.nnl (Que Can A% meters 73 1l Du- sent various stations every day formation, No ot KGY. Lacey, Wish, %58 metors. 250 mi. St Martins
[ s, o e g ey v A paper or source provides the data given here. The idea is original Gritige. | Slozan, 0wt Whero the Cedara Blect tho
Ly S ¢ Sun, 19 2 E 2 & . N P Sea 3 . 80 pm, news, concer
f?ﬁ?ﬁ‘—num‘lﬁfﬁﬂ 7?3‘0‘1'5 Catens Beil boss. and a service which Radio Digest has maintained from the start. o, Rt B, Ry,
’ ; i ke . Los Angeles, mi. Los
SR FR0. B Lot 0 "‘°’"” L ey s Every public service broadeasting station is to be found now, not ounly ety Timey Datls ex” Sum 1T 0-2 18 p GiE
CIoR, Netbom B B Can. 300 wotors. 10 mi, ) i e il R BT
Sfrﬂ"“ B“’}’}“"" Dally, §-9 pm, music, news..ré- + in-the location- index, but in the schedule list. The latter, however }2;{]&. s&mnc,l\nén]rasnauueu—n.t Louts \Wasmor.
4 i, D i P . - unnyvale, alil meters. 50 ml, adio
cJ a7, Leciin G MO e, | SRk . Nawom is divided, one-fourth appearing tiiis week, the second quarter to appear jcgop, Tues, $5:9 pm Frl, 1:80-8115 pm, * Daclc:
1 iy 2 . . = = . Stockion, m; sould,
G"Cf,m}',:;‘rc"‘é“f};_- 8,0, g 490 merer |t i ] next week, and the third part the week.following and the fourth will T Light " Sran” Dy ex o, 5“‘8 pm._concert,
>, 3 g Mon, nm, ok apfal, am, enurein_ .4
le‘H“ atbntor bt dcas. United Taemers have  the-state, city -and statwu mde\. L) PR L R T e et 1500 i Noswess
SL JToh, B B,, Can, e ¥ e i . mu.erﬁ mi. Northwes!
;s & Co P A0 N THE STATION scliedules given Trers ave Listed alphabetuaﬂy by call letiars. lpJ“‘;" e 0l an Bor. BigR-R:8 . xe-
0-‘(}30"\"“(’1105311"0 Ont,, Can. - Simons, Agew & Co. Following the call is.given the city and state; the wave lerigth, estimated e o i oudeg, Tastuve, el Storls
o ; ; s ete- | | ekt 3 S : KIS, Los. Angeles, N 5, §
OIGS, Halifax, N, &, Can. - Enstorn Tolophons & Tele sure miles range of the station, the owner’s name, the slogaw of the sta- _ JI"st;I:(:ﬂsf e e, L Fpe
gfgr‘g Sdizary,” Alta,, Gins SRdmus Talthe ot . tion if-one is used, name of listener in ‘‘club;’’ the schedule of operat- '(Eﬁ;ﬁ‘,d% ‘};‘}\‘;}cc,.&zi“;";‘;m;gg S dfenikie)”
L« : L S T ¥ ) . . Det_Monio, Calif. 231 metera, Montarey Elec,
&Pr;umw Erm: ;;m,gwg\ B, n"‘]‘ 1;‘“,35&{“' ewe: ing honrs, and the kind of time wsed. Shop, mri'u'. %271 wn, wemher, mackets, news; 7:3
7:30-8:30 pm, spertal program. Bastemn N a F a . pro, concert. ues, , 7-T:30. pm, §8-$.30, concert.
CING, Winpinég, Man.,. Can, 400 c";”“:r\},, Lol | § The state, city and call list appears with the last week and is merely an o TS ) wormsr
Teibune ewspaper e . '} P . N . o s R4 :
Tues, sé.xo pm, Thugy, -8 pm. PR, 510 Allernsts index. "One wishing to find the calls of the stations in his vicinity, Bras. Badio Suprly Co, Dully. 11:80-1 pn.” Fil,
Sun,” -8:20-1 . 1 i M . . N s . .
cisc, Toanie, Ont., Cane " Brening Tategram. Licensed will find this index useful.  'Three successive issues of Radio Digest I(Ex pualind. Calif, 568 eter
oKAS, MO“B“‘:’;! gy Mgyl . i mlm?‘"c‘: i o will give onc the most complete and accurate list of broadeasting stations Qf“x“\ P T b~ mﬁ 0
b E usie; 1\3‘55"'1‘1\{\:5'. Sad, 0 pm, obtainable. . e T L PRLLAR L %
S Ry
Eaton Co., TAd. 10:30 b, colcert. huniain )
Csfn. C:I o Toleihons Co KMJ, Fre allf. 360 meters, 300 mi. San Josanin
. B meters. 100 Lt! Com Tues, Fri, §-9 pm, music, Sun,
ily ox Suo, 10-10:3 o

]
J : N " Seather, ews.  Tuss. Fri, 6-9:30 wn, munsle, Moun- | KEEV, Dougles, WTao %63 metwss. 230 me Telix
e Ul o“tsmlk"“ smi Thoripson adio Blée. Shop. . Weather reporta and
\{,,“m'1 KFBL‘, Smy Diego, Culif. 278 meters. 500 mi. W. K. speciel warnings.  Aountain.
Mountitn. s 73 mi. dones | AL Thure, Swn, §-0 pm. Dible losson, serion, | KFEX, Minncapolis, Mion 296 meters. 600 mb. Augs-
I MUE R ] burg’ Seavinary. Sdon. Vwad. Tt 1

h, 860 meters, 0 nl.  Tacoma
(Love Electric Co.) Duaily Sun, 6-7 pm,
‘ﬂn(‘eﬁ news, lecture. Pacifie,
€l Al meters.  T. W. Smith. -
Tirow. Fisl ket CLg Ly : am, Chbﬂmll. KN NkILoTAnch('u“Cnl‘xl. 360 mlvters. 100 mi. Bul-
KFBD Jf 3( ,.,,,.‘ 78, 200 i Clarence . 5 p 3 . 9:15 pm, chureh s, Temporarily discontinued
.YI}'m)Iord“C . : -4 pm, 730530 news, services, Central. I(NT Aberdeen, Wush. 263 mete: 600 wi Grass
Tucs Th\l!ﬂ Sat, 8-7 p muste. | KFEY, Kellogg, Ida. 360 meters. Bunker Hill & Sul- Harbor_Ra H Co. Dally ex Sun, 7-8 pm, news, con-

aster e
cK KG Tmuum Ol\t . Can. Radic Eaquipwent & Sup-
ply Co., Ltd. Licensed anly.

\Oni, ' Cau. 41C meters, 100 mi. S’ 78 P entureh |  livan Mining & Censt. Co. cert, Pacitlc.
O et vl 5 KFEZ, St L(‘qu, Mo. 380 moters. Awerlcan Soclety | KNV, Los Angeles, Callt, 300 meters. Radio Supply
813 i Sun, ehurch sorviecs. 4 .
En, 83 30-6:30 pm, concert. KE(B S Snn Luls“()bhpo Calir. 'xlog ‘Trslcrs“ eja EE\;‘l 5 Calif, 244 merers. 200 mt. Dr. R. | KNX, Los Angeles, Calll. 500 meters. Elec. Lighting
cIGQC. London, Ont., Can. 410 meters. q50 mi, Radle 77730 m‘Pa (“’ - . I?FBShgnlfs"é 131115‘" 3-;“;?. N‘;'Ocrmll“mlemkl PﬂFc(ﬁc. I<§Bg\é¥‘é E 11 e - ml e
it i i, 7:30-8:30 pmm, music, Ba g a1 D o TS, kL Jenkins Furn. ate College, . wefers, 5 . X. .
§v‘1‘(‘:.‘;ty'un<x:1?éuLMO]E‘JLSLY:&;)(.L Fri, 30-8 D ](FBG d’;hcomn Waush, 360 metera. Flrst Presbsterian nc.u" (Owshee Hotal). Daily, 8-9 pm, concert. Moun- grl. & Mech. Arts.  Daily l“ :55-12 w, 9:85-18 pm,
X ., Can. weters, 500 ml " g nme reports,  Mon, L Fri, 7:30-%-30 el ot
K»In‘nn.‘o‘l;:‘“’}“fl‘: ‘\ulfm Datly e\.am 12:36-1:30 pm. KFB“ Marshfield, Oro. 860 meters. Thomas Musical | KFFE, Fondlcion, Qre. 360 meters. 100 mi  Eastern | | et Mountidn,
s 2o 1:45 ! mmkc T\m Thurs, e, o Co. Daily ox Bun, 8:30-9:30 mm, music. P, Detroit, Mich, 286 mcters. 1,500 ml. Deiroit
Frl, Sun, 9-0 neert., KFBI( S'\"mmunlo, c“ur 283 meters. 300 ml Kim- Pnciﬂ Police Dept. Slogan, “"Safety First.” x Sun,
GKZG ipeg; Ma "Gan, Salion nmun ‘Eng. Co, ball-Unson Co.” Siogun, “Tigart ot California.” Da.ny KFED, H\ll;boru. Ore. 360 meters. Dr. E. 1 pm, 6:30, reports, polics information. emecrgency.
o3 ‘m»mu-, Calo.” 380 metezs. 1500 mi. Fltzsimmons | %, Sun, 6-6:38 i, eoricert, news, codes. Wed, , Mo, 275 metors. 300 mi. Dirst Baptist | FEestem.
Gen.  Hospital. Mov,. Wed, Fri, $-) pm, music. on, culicert. Sun, " 10-11 am, chireh servico; $- k) pm, The Gospel Messenger of the alr.”” | PO, Sau Prancisc, Culif. 423 meters. 1500 mi.
Mour eoncett, u 45 A pm, church services, Central. Hale P 1 ex S ~5:15 pm, mwsic,
DM4, Snn Antm\m. Tes. 360 meters. 1,500 mi. U. 8. [ KFBL, Evm-u, \\‘nsh. ‘"'1 metors.. 50 mi. Leese Bros. KFFQ, Cola ndo Springs, Calo. Shﬁ meters. %50 ml. Tues, Thu 1 s fo bm. concert, leetures. Sun,
Ar Kelly Ficld. No nr:ul-lr schcd\ﬂﬂ Daily e 5 pm. Sun, 2-3 pm. Eastern The Marksheiel Motor Co. Daily, $:15 am, weather; 11-12:30 pn\ church services, Paclle.
DN4, Denver, ‘Colo. . A0 meters. o lumdom\!a’ KFBS, &-runml.u it Caso nioters.  Chronicle News & g;g pm. eopcert,  Mon, Wed, I‘rl $-0:30 pi, special | KQI. Berleles, Calit. 360 melers. Univ. of Callf,
ard.  Daily ex_Sun, pm, weather, | Gas & Kl o ram.  Moungain. E gl
concert,  Thurs, §:15-8:30¢ pm “gpeeial concert. KFBU Lnramlo \ho 360 wmelers, Bishop N. B. I(EF_]. Sparks, - Nov. ?n& moters. :-{c mi,  Tim }\{‘(zk. K%’T‘;|’B°°S‘{m§,“"’":.flfﬁ-m 30“,‘{“'“;.‘%-" Arpl Cllﬁ 311‘-“\9‘3
Aountaln, -ny v' un, 9:30-4 pni. entertzinmeni, Mon, i i o
. Pitgburgl, Pa. - 380 mam 2,000 ml. |<Fca Phuenh, Ariz. 880 meters. ' 500 ml. Nlelsen 10-11 special. Pacifie. }n?.ts'xcsun\'\'g "’5" '::“S-wt\climm". 0 m,
inghouse Blec, & Mip Co. Daily ex Sun, 10- | " Radio Supply Co. Mon, Wed, Fri, 8-8 pm, music. | KFFY, Laviont, T, 380 meters,  Gracelund Colles i PR S
am, 12:30-1 pm, musl Pap b, newn fogtures, | Taa. 810, sports. _ Mountain. | KEEX, Quaha’ Nobr. 078 meteis. 600 mi. The e- I(QV I‘Hlsburph Pg. 300 meters. Doubleday-
doe,.  Sun, 10445 am, | KFOD, Salem, Ore. 260 meters. 100 ml. F. §. Bav- [ Graw Co. 2:30° pm.  Cen Co.’ Dalil; ; 4:3
story; 3 pm, concert: [ "ton, ' Tuus, Wed, Fri, 7-8 pm, Paclfic. KFFV. Aleﬂndrla, T 200 matas . s & Bl m\“wlc Mon, pm. coneert.
Fastern. KFCF, Walia Wlla, Wash. 460 meters. Frak A | phy;"Yno 4:30-5:T5 pm, Euatern,
5.8, 'Amerien. Home port [ Moo KFFZ,~Daflas, Tex. 360 meters. AL G. Barnes |.KQW, San fose, Cnll[ 360 meters. 500 ml.
is Ne\v Yorn 1 - KFOH, ‘Billings, Bont. 360 maters. 500 ml. Electle [ Amusement Co. D, "Herrold v ax Smn, 1180 pm, - Wed,
KDPH ©O. 270 meters, Westinghouso Elee. |  ervleo Station, Inc.  Wed, Fri, Sen. 7:30-9.pm, | KFGB, Pueblo, . Colo. 360 meters, Lowgnthal Bro nh, coneert. pmn
& music.  Mountain KFGC. Houpe, La. o

600 mi, AMaxwell
d, 9-16 pu, concert.

Cleve 554 ‘maters, | Lowisiana State 300 meters
KDPT, fan Diego, Cnur a0 mn(m~ 50 mi South- | KEGK, CnlomdnCSPnngs. Colo. 350 meters.  Colorada | Diise gu]lur schedulo, - KRE, Berloley, Calf. 306 meters.
Elee. Co. . .. D N

er
7-7:30 pin, v\c\v,‘, GD Chi(‘l\asha Okla. 350 meters. Chickasha Radio

— @ 7 o = Facie.
e e iongury, Mies.  Sat, 810 pin | KFBL Foa Angels, Calif. 380 peler 1500 mt Los | &
iy mouo R e o Farde. Baly &x Sun, 10-1090 | KFGH, Swnford Uniy., Calif, 880 meters, Sop mi | KSD. St Louis, Mo. 56 meters, 1 00 wi, St. Lont
KDYL Salt Loke Cits, Dtah, 300 moters, 1800 g, JEAZEC pm. 4350, - SR T Stk roparts, | ESna S Bhamitrd Tnior OrnitesitnNo vexumar | Poit Dispaich. © Dauy ox S e 4, 1640,
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{t oy es, 9-10 pm, edumrluml . music u'n\)' \m heney Ra Co, Lmporfum.  Temporarily ed.
Toatitute of Technology!  Tues P st Bc ¢ Mardwara iy Prost & Dean

360 meters. Ralph W, I'Lvnnre h
mefers. 300 gnr.

lectures, music. Lanz Leach, Calif,

acific. , Qgden, Utah,
Great Fally, AMont, 380 mueters. - 1,000 mi. K§CV. Houston, Tex. 300
8-

Co
e Harabreder | “Faic"C, "o veguinr sehidule,
b ¥ alon, Wed, § m, con- Haftey, Jr. ' Daily’ oy Sun, Mon, 7:30-8 ) ! b G, 2k g 7 i e
il - 1nb‘m‘:'h\n:cllox‘\N\i(:e Stountatn. ets,  on e O entettainment. | KFGX, Orangs, Tex. 250 n First, Presorterian | < Prosherceios Son. 11 -"aom'ﬂ"
T e Smith Chuveh. Sun, il am, 7:30 pm, church Sersicos, b ik, | B,
Daily ex Sab, 7- o Mams Ta 360 neters. 300 i estom | | Coninl _ ! . X L o i P T
P T s oS00 onk | Union  Colloge.  Fri. 8-0 wm, music, cdueational. | KEGY, Baudette, Minm, 224 meters. Giethaug's Radio Stasatr, - The Yoice of e
\iletin Co. Ltd. Dally ex Sun, |  Cenral 8

-10 aw. eoncert, chat to Lious:-
0 pm, cnfertainment, | KECZ, Omaha, Neb. 360 rnN.ms 3:30 pm. lecture, news: @

3 Omaha Centrgl H, 8. KFGZ, Berrien Springs, Mich. 208 metoss. Emanuel
15 pm, chureh scrvices, | KEDA, Bake " otle

reports; €:30

a ro. AN et 25 m R Missionary College, ! L !
s Sioss.  Datly o " Sam, 56 b, 7-6. musie. , KEHA, f‘unnm\n,,w‘\o 300 melers  Colorado Staty T -”“““‘“ Pyt | L -
360 meters. 500 mi.  Frank . col. “Where the Sun Shines Every Da i 2 - 5 e '
K‘Zﬁ?mf‘““f;‘f,,;‘?x ol osom’uemmns, 0 mt Fronk | opm Baoifie o, Callf. 500 meters. LSI0 mi | Dby ex fn 830 ame wesher, murteis. tnwer 1o | K9S 21 Avios %\‘llllf o wmpters. 500wl Oty
sacred program, irregujar, Tacif Meréantile Trust Co ' Daily ex Sun. 10-11 am, wealh- | pan vmmu\nmmm Mountain, O, sty o aeerorn ) L0020 i conigic. By
iisred program, SIEi miters, 000 mii Senttla | er, markots; 11-13:30, nows. avolatins: 23 pm. . loe- KFHB, Hood River, Gro. 250 ‘metess. P. L. Bowrd- | Xon,"Thurs, s Sy A T
o i 10:30-11 am, 3:30-4: tures, _concerts. Mon, Wed, Fri, B-I0 pm. concert, welL | 470 pm foe. Wed, Frl. 6-6:43 pm- e
D, concert. Wed. | Sun, 7-7:40 pm, children's stovies, Pacific. KFHD. St Josephy, Mo. 2 meters. 10 yoi. ULz Tice; | con Pacitic
KFD{), Spokane, Wash, 283 meters. 23 mf. E. B. i here the Mountaing Meet the Se 1

coneert.  Pncific. 3
5 Calif. ' 378 metors.  Automobile ney, Temgporarily discontinued, 3 Dnlly T hun, '5:30-6 pm, Mon, Thurs, St 8-8 (NOTE—The second part of the station schedulo list
Kcmh o}‘(gou‘,\f‘ﬁﬂ%ﬁnuran,n‘ I(FDD Boise, Xdaho. 360 mctars, 8L Mlcheel's Ca- pm, concert, Central. will appear next week.)
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ADVANCE PROGRAMS

(Continued from-page 7)
Qrean reclial, My T Vort: 12:00-1255 F
Lunchi
., Organ P (i gL
Coneatte OO Orehestra, Rohert 1.
;00 2, Oz vecltal, Mazy T Vog
WWJ (Eastern, 517)
tra; Town Cric
Bruce Myers, b

M..

0 B.
W |]]lun M Sehum
one; Mrs. Eva Dv:nlm;vr, wmnno

Saturday, June 23

: x;
Biuette, " Orchrstras W,
comotist; L 'Pm
s ey Adashin,

ligroncte.rt

At
Morgiun, b‘\rl(oue
0 Seruns \dL," Or( hestra,
ific, 400). 2:30-3:30 P." M., nlus!cﬂomndncc,

Concert, Isabelle q
YW “{Gontral,  Dayligt. Saving . M.,
Musienl progfom, todrlusy of ( Co.%
Cx vy reheste 9:2! “Uader the
mp,"” Youl,
476), M., Bitle Class,
arnum.
Daylight Saving, 395), [2:04-f2: 54
P. M., ccital fram  Stenley Thenter;
musu:, h‘cﬂdi& C.x(c Orchestra 0-3
cadia Orenestra; “atal

C:
Logan 4.30 600 P.
Orchestra from Cafe LnRx\le

eLsy
ner muslc, Su S'\nxms
; 7:30 P.

ody Else* Roger Hill . Orchestra; Walwer
]’mllms. b'\rlwno' “Gypsy “Japanese Lull
by, Don‘t_Talk Abouh \[u When 1'm Gane
Olchcﬂrx, Walter Phillips
Song

Dan\.c

5, hlaumu AV, Machay UTY
'y R. McKecsey,. viollnist; 8. I
WMC_ (Contral, 400), 8:30 P. M., Cuuwll—. Hul?l Gayoso
Orchestra, Gasper Pappalardo. dire
WO0O (Eastern, D'Iyllnhl Snvmll. 50‘1) H :00-11:30 A
Organ recital, Mary E. 193 M.

Juneheen musie,
M., Orgnn ru.ll.ul. Mury E, Vogt

cert, John Wanamaker -Commerclal Inal Band
S A Rovanden. director 8115 P M-y Organ Te-
cital, Mary Vogt.

SPECIAL OFFER LIST

(Continued from page 2)
tauce Switeh; 1 Martin-Copeland 11-Point Inductance
Switch; Walnart Verlable Grid Leak with .00025 mid,
Condenser; Walnart Vartable Condenser (3-plate 00008
mid.); Ray-0-Voc Dry Battery, 2 cells 1% .volts;
Dubilier Ducon; Dubilier Micadon Type 600 (.006 mfd.};
Dubllier Micadon Type 610 (.01 or .02 mfd.); Dubllier
By-Pass Condenser (1 mid.), Premier Universal Radle
Jack, Filament Control Five Spring; CRL Varfable Grid
Leak, without condenser; Premier No. 250 Variable Reo-
sistance, panel mounting. &
Clags D Articles

For elght consecutive coupons aud one dollar and
twenty cenis (3 apy one of the following articles
will be sent: 1 Carter 20-Ohm Vernfer Control Rheostat;
1 Scbindler Radio Frequeney Transformer: t Martin-
Copeland 13-Point Inductznce Swilch: 1 Martin-Copeland
15-Point Inductance Switeb; 1 Martin-Copsland 19-

Bmdlhne st,o‘u:, ]Jro:uu Dnld Point Inductance Switcth; Walnart Variable Condeuser

(Central, 75y, 12:30-1:00 P, Address, ‘“Cur- (5»?1510 .anm mfd.); Ray-0-Vae No. 4151 B Bottery,
nm. History (Ammxcnl. Pnn Ch'de Lxglku, South- | #315 volis; Ray-O-Vac Dry Baitery, 3 cclls 4% volts;
em Methedist Un: 9:30 o Concett, | Eiéetrnd Variohm, with mica condénsar: Dubliicr By.
Suwrdio Urch(‘xtru‘ lrs L. sznl Ems SLlnoul of | Pags Cnnden.».er {2 mid); CRL Variable Grid Leak
Al Peavhers’ College, Comme: with - € (Type A or 24).

Texas 7
o 03-12:00 P l\l Kecital, Paul ‘\'an K«'U“ 13k,
g(\ulhcrn \Imll(:<|i<l. Uruiversity.

WFEL  (Eastern, D1y|lunt swlnn. M.,
Musteal program: 4:08 P A
Final baseball scor k, Stan”
0y Cowman: P M.,
Song recital and musicsl progi
AS (Contral, 400), 506 P M., Concert, Mary
Anderson Orcticstin ” Cliword. Gorinan argniot? 730-
a0 1, Loutsville Gymnastic  Ass’
Pluers . Dovgthy Wateon, soprano; Mildred Kirk, ton-

Teo J. Sandman, tenor; Edward \Waisou, Jr.,

hanlone Helen Scholl, sopranc: Lucy Eiliott, reader;
Maurice Garefin, baritoue,
WIP (Eastern, aylight Saving, 509), 1:00:2:00 P.- M.,
e a1 Bonawita; 3:00-4:30 P. M., Danct
5 Dinner music and base-
E ., Bedtime leris, Unele
P. M., musical pl‘m:mm 10:10 P. M.
Chnrlie Kerr's Orchest
C. Hall; M., Cbimes c(mccrL 9:30-10:00
(Gentral,  400), 830 B, M., Concert, Acolian
Paul Rader; Music from The Chicago Taber-
A5 POM LullLerL The Lester Quartet,
8:34 Cmmcﬂ.. Aeollan

- Educmlnnnl Lalk,
Chln():rs com:crl 9:30-10:00

reles
509) 100+ 11:30 A,
ogt: | P. M.,
Or(ht:[r'\. 4:45.5:00

;545 P, M
nce program,

P. Dan
W00 (Easterl\. Daylight Savlm],
M., Organ recital, Mary E.
Luncheon  music, e anl\
P. M., Orgun recital, Mary E.

Sunday, June 24

WBAP {(Ceniral,

476), 11:00-12:15_P. M, Chiirch serv-
o, i Motnodist, e R Rl X
an‘;s,w.o;,. Daylight Saving 190 P, M
"“')?zm rocl o & rmen
(Centrat, 4769, 2330, .
Dr. William M. Anderson, dr.. mastor First P
terian Charel, teacher uo P. M..

from Lrvay \'.rm.L Bapus

resby
Choriiters
P.

Concert, Ashley's Kidd § wm..; ommm "
WEI (Eastern. Daylight _Saving, 393), 4100 P. M.
apel  service 7331 b‘cn‘ius, Arch Street
Feiieing G, Dy, Bitars Macartney, minis-
n XK. Doughierty, organist; 9:30 P, M., Organ

cital.
(Eastern,

880 il 00 A M., Church servicos,

Stats Street n _Chusl erect ady. Ser-
mou, ““The ML:mmn o Courage, P. 4. Mac-
dousld; 6:30 P. This Carten, Soottigh
Societics Yo \cmmn. This ud_the
(}1'11?3 of tho Scotch iv History,” B Mg
on:

WHAS (Central, 400), 9:57 A. M., Orgen music;
ALt terbices s TSt ot bitghe
dist Femple: Rev, Dr. Chas. A. Xumpluey, pasior;
4:00-5:00 P M. Conért under auspiws of Curolyn

wnv( (Eastern. 360), 8:00 P. M., Cooeert, WHK Or-
chest

WIP (Eastern. Davlight Savina, 509), 11:00 A.

1 M.,
Lhurth services frow Holy Trnjty Chapel; Organ ro-
til, En\n( Felix Potler,
WMC {Ccntral, 400), (1:00 A. M., Church servievs, Si..
Mary’y Eplnnl).\l Cathedlral; 3:3¢ P. B, Monphis-
Littla Rcd baseball gawme,

Monday, June 25

WBAP (Ceniral,

475). 9:30-10:30 P, Concert,
Hamhlers Orclies
WDAR (Eastern, nyligllt Savlng, $95), 12:00-12:5¢ P,
AL, Olﬁu recilal lLV Thealy Dmucl
mu dii Cdfe Ortllustﬂ 0 2}
reeital; '030-5 0 M., ‘]uélukl u!u;."u AL
the’ Heart,” Dnhy Legan; 7:30-8:00 M.,
Drean Daddy; ‘8:00 P, M.-1:00 A. M.,
Seng  recityl: Dance mu:kt. Howard

t talk:
Lanht's Areddin Cafe Dance
WFI (Eastern,

I
Daytight SﬂVIﬂvv 3

hesty
5), B, Diu-
avis Dellevue Sunuom O)L)\e\!r

ner music, Mever
00 P. M.,
4335 --
Afayer Dasls' Ballswie: Siratford” Orcliestra: 70007
P M., Children's Own H;\lf H our, Cangin Sue.
&Y (E;marn 0), 7:45 P Mlinstrel prograre,
Gt‘ll\,l"ll Elue, ok
Fare Thee Minstre
~“Wonde: {10 Gt Minstrel
Satier wnh ll)e )X.ul " Clarence
= Lll!lo Girl, Don’t
a Cabin D
1) I‘mch
o3 00, Ernest
Darky wonolegue, Frank Warren; “0ld Kmlucky
ome, ™ Minstrol
WHAS (Gentral, 400), 4:00-5100 P. M.,
Andersou Orehestra ; ord Gorman.

WiP (Ea slarn, Dnylxght Savmg 509),
cital 3N 00—4

13
M.
D'\yllqht Savmv.
Ba d I

rec 0-6:45 P.
ball secres;’ 7:80-7:30 P.

B\.(lmna stories, Unele

i
(Central,

neert, “'Hilo

300y, 8:00 P. M.,
ashioued Days,” “*Sooe-

PATENT ATTOR\IEYS
EATENTS. Deoklet irce
Best resulfs.  WATSON
, 624 F Stveet,

references,
COLEMA\I Patent
Washington, I. C.

RADIOPHANS

We are Manufacturers of
for CANOES
BOATS & YACHTS

and Spray Hoeods.  Wrlte for Prites and Inforowation

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

" Olass E Asticles

ten consccutively numbered coupons

'ar and ane
dollar nnd ffty cents (§1.58)

any onc of the following

articles will be sent: 1 Carter €-Obm Automalic
Control Rheostat; Carter 20 Ohm Automatic Conu‘\)l
Rheostat; 1 Decima 8-Plate Varlable alnar[

Condense:
anhlc Condenser (13-Plate .00025 nud.); Ray-0-V
attery, 4 cells 1% volts; Dubitier Vagiodon {0004
m 006 mm]}( Resistometer (Type B); Delta Midget
Socket.

Tube and

Class F Axtwles

For twelvo consecutivaly 1

dollar and sighty cents S(lsu) i followlng_will bo
sent: 1 Acme Pot-Rheo (potentiometer and rheostst)
Whalnart ~Variable Condenser. (23-Plats 0005 mfd.) !
Ray-O-Vac No. 2151 B Battery, 2216 yolts; Dubilier
By Pass Condenser: (3 med.)  Sremior Varablo Con-
denser without dial (.00039 mid.).

Class G Articles

‘or fourteen consccull numbered coupons and lwo
dollats 'md forty cents 20) 1]1}‘ l‘ml. of tho (Dllu\\ngllg

coupons and ono

(¥
articles  will be sent: 1 Federal 7-Plate
Condunsel: 1 Federal li-Plate \'n‘mbk Condenser; 1
Federal 21-Platé Variable Condenser; 1 Federal Antf-
capacity Switeh; 1 Decima Variable Condenser Dlate
W xluu%n&nn.mfe Condenser (43-Plato 001 mfd.
ads il

D

bili mfd.) ; -Dubilier By-Pass Con:

drnber (4 mfd.); rcmh'r Variable Condenser w\(h dlal

é Rn mfd.) ; Premier Hegehog 4. F. Transformer, 4 10
t

0.
Clasg K Articles
For sixieem cnnmmmly nunibered coupops aud thres
dollars (§3.00) any ove o thie following articles will be

sformer (R
able (_mxdensﬂ‘ {18-Plate virni -
(23~ Plno vernier) : Ray-O-Vac No. 2301 *“B"
ay-0-Vac Battery, € cells .1l
n g trsns[orm?r), Premier
di Variable

LTS Thr< Brambey o Vaziable
Coudsnser  with vermier (.0004 mfd.); Prénler “Hoge-
h A. F. Transfarmer, 10 1o 1 Rati Pmm\u‘ HE;;ehoC

F‘. ‘Transformer, Tibe, hncken Tw Ratio;

Tllmw Spider Web Coil Maount, T))l

Novel Lead-In Insulator

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

¥

AR,
GAP -~

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

There are nights rare -in winter, and
commion in the summer, when tf{ is im-
possible to bring in distant stations. This
is due to atmospheric conditions heyond
control. This condition should be met
philosophically as something that caunot
be avoided, and not used as the basis of
a complaint to the Radio dealer who sold
you vour set.

For Perfect Reception

You Must Use

AMSCO

Vernier Condensers
Perfect
spacing, permanent adjustment—finished
in white nickel.

They satisiy the most exacting.

i3 plate ............$5.50
23 plate «.veavvnn... 6.00
43 plate ............ 650

Ae All Good Dealers
AMSCO PRODUCTS, INC.

Broome & Lafayette Sts., New York City

(g ~on-the rheostat  vi—the so

The Reader’s: View

Falking Transformers

I have just read in the Digest for NMay
12 an article by a fan who, while pre-
sumably sane and sober, hecard voices
coming out of his box without the use of
phones. If 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 perlectly ready to be-
lieve every word of his tale, for I, too,
can pull the plug out of my Flewelling
sot and she goes right on talking. Don't
shoot! I'll 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 performanee is due to an AF trans-
former, and I'll bet my last dollar (which
is the only one the Radio dealers have left
me) he hag the same type of transformer
as I, as only one kind wlll act in this man-
ner,

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

PR\M[A\ZY

CORE]

i

You: get it now, don't )ou" The plate
current' simply magnetizes the core, Which
attracts and vibrates the eircular ends of
the case, or drum. These ends thus be-
come,r 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 not
powerful “énough  to .vibrate . these stiff
disks audibly, .Fe will also find that turn~
5 2 cond st
will make. the transformer *shut up,” as
this eloses the secondary circuit in the
transformer, rllowing a current to be in-
duced therein .in the  opposite dlrection
from that passing through the primary
coil, thus neutralizing the magnetizing ef-
fect of the primary on the core.

Thus, a ‘“loud speaking translormer”
could be easily constructed, but the sec-
ondary would be useless; that is, the “doo-
dad’” could not be used as @ loud speaker
and a transformer at the samé time,

Sa you see this fan and I simply have a
vory ineflicient built in telephone—inef-
ficient because it was not designed for that
purpose and the stiff case-ends work as
diaphragms mercly through what might
be called colncidence.—L. B. Godbey, St.
Louis, NMo.

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

Completa parts for Regeneratite Receiver, We hear
Havana, Cuba, regularly on this receiver. 1t consists
of the following standard yasis: 1 1S0° verlocaupler,
1 23-plate suriable condens: Howard secket, 1°

Klosner vernier rhenstas, | Fade switel lever, 14
switch points, 2 switch stops, 8 binding posts, 1
77x6" bakelite panel, 1 mohogany cabinet, 2 3”
dials, copyer shiold for pancl, bus wiro, tube ‘Solder,
And_counecting diagram, 2.85
Mnlcd Postuaid for ) P
A]Lv\c outfit complete uod ready to
“listen fn,”
M:ulml Pustpaid lor $17-95
List Price Qur Pric
506 Cuunlng}mm 301A Tube (% amp.).$ 5.70
4.00 U, 2018 Tube (34 amp.) 5
650
.50
.50
205,00
145,06
45.00
22.50 Bx):wl “Audiophone,  Tr.
35.00 Thx\muﬂs Loud Speake .

- Batteries,  Never

u d.

Eveready 2234 Volt No. 708
Eveready 4214 Volt No. 766

Eveready 43 Voll Ne. 767,
Ligintaing  Swlts
Fariceoupler, Qucu:, 180°
green silk wound
Everythbis gumanteed ns e
checks, Send for special prive st Wo ay ;L..sl:lr:e.

RADIO SUPPLY STORES

FLEWELLING ANSWERS
By E. T. Flewelling

(Editor’s Note,—This department is written
by Mr. Flewelling, the inventor of the famous
super cireult, From the questions sent him
cach week care of Radio Digest, he picks the
one considercd most informative for all and
angers it n this column.)

Variakle Condenser Too Large
(Submiticd by T. %., Jerscy City, N. J.)
Question.—1Aly Flewelllng sct is very selec-

tive and pretty loud, but I do not get the
steady high pitched whistle when I have toped
in-a statiou because I have to turn down the
filameut to reduce the whistle in order to bring
in tbe station. Would the 43-plate variable
condenser tbat I am using have auy e!!ect on
this?

Answer, —DSIDP’ a 43-plate condenser usually
meaus utter fajlure with the Flewelling set,
because the set tunes so sharply that one is
uuable to handle such a Jarge sized condenser.
Note also that the value given for the coils
is such that maximum results are secured by
the use of the smallet condensers such as a 7
to 11-plate. If ohly tbe values rhat have been
given in the various articles are used, you
will find that the rheostat is only useful to
turn tbe filament off or on, and does not in any
way ald in tuning. Change yonr condenser
to a smaller one, furn 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
used at a transmitting station and it
desired to radiate the greatest amount of
energy fn 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 froin this end, thus pro-
viding directional characteristics which
may be used to advantage.

is
is

Get a License First

In order to operate a transmitting sta-
tion, two Ilcenses must he obtained—an
operators’ license 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 detajled in' the pamphlet is-
sued by the United States Government
entitled “R'\dm Communication -Laws. of-

LOOP
5100

We are arininators of the knock-down portablo leop *
aerfal. Packed in individual cartons. CONTENTS
—Green silk covered wire, wood parls, binding pusts
and complete Instruclions on how tu assemble and
aperate. By mail 102 extra.

Ritter Radio Corp.
230 Canat Stroct - NEW YORK

254 \V, Stierel Street Manheim, Pa,

Summer Static
Cvercome

ANTENELLA

No oerial or antemia necded.

Eliminates acrial, outside wiring, lmhmmg
arresters and ather inconveniences induc-
tive to static. Plag Antenella in any light-
ing socket and you can enjoy Radio in any
room in your hense. No current consumed.

New Improved Antenella
NOW $1.25
ONLY formerly $2.00

At your dealer's~ctherwisa

send purchaso price
and

you whl be supplied postpaid:

ﬁ reshman (o gﬂlnc

onoenser
106 SEVENTH AVE., NEW YORK
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1 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 w hich
their small receiving set can furnish. News, baseball
scores, market reports, musie, invisible drama, and the
multitude of irnovations ah-eu.dy made possible by the
thoughtfulness of studio
directors, are all there for
the tuning., With  fifty
supor stations keeping the
various sectious of the
. country well supplied with
broadeast service, it is in-
deed a.poor set that ecannot tume in séveral plants.
Again, a set which cam reach only one hundred miles
out from a'city home,;is_almost.sure, fo.dao muchihabten
“than that when installed in a small country town, out
on a farm, at seu.sxde, or in thé mountains.

UTOMOBILE tours have had a great re-
vival in interest since it has been
demonstrated that ome can keep in
touch with the world by Radio, even
while speeding along. The popularity
of the passenger car has hardly had
a slump, bot the fact remains that

the receiving of broadeasting stations en tour has added
a new thrill to the jaded similarity of swallowing the
An aorial aronnd

unlaid dust of the ear just ahead.
the tup of the car, a loop,
or even a hastily erected
‘single wire to some nearby
gree, plus a compact port-
able set equipped with dry
cell tubes, make an un-
beatable . combination to
fill in the leisnre moments
when the tourist has just about had his fill of holding
the car ou the road and wishes to rest. Then, too, the

storage battery equipment of the average mulnne
makes it very simple to use one’s regular set with the
larger tubes,

AMPING out is a time-honored sport.
Frow the tiwe 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 rontine and making

their home in a eamp under the cauvas 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 o the seeno. Easily
.ereeted, operated and
maintained, 8 cauper’s
portable set provides that
contact and cheer of the
busy world, but in the iso-
lation of the wilderness.
The f.endelfotwt 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. Wy not¢

“And the hot Toma{c bush%s alc

* They ]ourmed to a little town,

. RADIO INDI-GEST

FIRST WALLA WALLA PROGRAM

(Continued from swhere we were iuterrupted last week.)
for this suspicious oceasion,
Article C.—Bambdin Bray, chief head official aunouncer not
emeritus will avnounce.  After announcing all that he
annennce he will not anuounce auy more until
somethiug more to annouuce. At present there is
nothing to anuounce except that Le will announce. (P.S.—
Bamhdin Bray, chief head offieial announcer.” uses ‘deaf
and dumb sigh language in all his aunouuelug when he
nuuoLiCes.)

Article D.—(Four and oue-third cou-
pons and a plugged jitney.) The
first act to be broadeast. Le blo-
queur and XiUls Broaklewse will
terpsichore a synthetic dance before
the um'luphoue {Listen in for this,
it's gonua be good.}

Article H.—Commaunlty Chorus, All
listeners in will sing to the direc-
tion of Mr. Wattle KKnces, Indigest’s
ultraardinary musical director.
Wattle Knees will direct before the
microphone with a muflled buton so
that ne noises will be made to
destroy the great vast multitnde of
neises of our listeners in.

Article F.—Soft shoes dance by Polly
W. und- Rita M. lent  hobnail
army shoes have beeu ordered from
the U. 8. Steal Corp. for this mo-
mentous moment,

Arfiele G.—DMotion Picture, “Why
Wallow jin_Walla Walla?' Scen-
ario by Alogonguln  Tonsils IIl
Filmed by Splder Webb; Aisd
rected by Lillian G

Article H,—A trlp threugh the Walla
Walla Museum. A portable micro-
phone will be carried throughout
the entire length of this venerable

Mr. V/attle Knees,
musical director,
walking south

hall’ so that nll exhibits may he
heard.

Atrticle I..—Collection taking for Bambdi a
$000,000,000,000.19 to help pay off he:ﬁd"am‘,‘uu‘f,*;{,

the victors in the Stebbing Degen-
erative Set Contest.

Articte. J.—None has heen set inasmuch as this is the finale,
All artists will gather before the mierophone to smlle and
bow for the listeners in after which the antemna will he
lowered by Mike and lzzy. -

and bouncer

In Quest of the Kanoofis

Part II—In Italy

For days they scarchcd the forésts, no Kanoofis could be found.
isery, don’t pester me.
They bunted high and low (orjnt all over tho ground. (Sxmp)'y
ro
smd one of thcm, “Let’s pack our thmgs and
0. (Merrily we roll along.)

Ah, that’s the gquestion.” Another said,
ise

“We'll go to supny Italy, where the wild spagheuxes grow.
Marie, m{; Marje.)

]ncmmg in a row. (Pretity

“It can’t be here,

“Where to? “I know

L SV A tar i Wt e i \t‘ﬁfﬁcu
clime. (Iso’t_it warm to-day?)
““Where senoritas smoke and dance and dnnk Italian -wine.”
Buri my clothes,)
GARLICO was
Hambur,

T.)
An old Itallan s{ronghod whlch through smell had woén its
fame. (Lillies of the alley.
And here they met Marcrom, a
episetic.)
Who told them that he knew wheré o Kanoofis could be found.
mart feller.
He said there was an island in the ocean far away. (4dnd she
wore a _yellow ribbon.
The name ol it and whers it was, he did not care to say, (Of,
do tell.)
But he told us when the wind blew West, and the cther 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 ke.
And menuoned he had bel ed us out in general, much too much.
(Big hearted.
Then we lcft GARLICO, l;ound for Egypt, valley of the kings.

its name.

duke of great renown, (Very

installment and we’ll tell you startling
(Gee, I'm gonna get it, 100.)
—ROZEE.

(Cheer up, only two -more parts.)

Mike Rofarad Sez It’s a Tight Squeeze

Dear Mr. Gest: 1 have frequently heard mentlon of real
dyed-in-the-wool Radiokuuts, and somc of them are inter
ing specimens, but bave vou heard anything to beat this?
1 bave u girl friend who iy such a confirmed Bndwhnut that
she refers to_her Gossard as her “Variable coudenser” I Yours
disrespectfnlly, ELLIS BROAELEWSE

A-B-C Lessons for Indigest Beginners
Chapter I—The Antenna Does Which?
BY GOSH

Now get the next
things.

IS for antenna
Put up to bring in sound, -
Somctimes it Lriugs in lightning.
Through your set, down to the ground.

Indigest Plant Mustava Call!

The Walla Walla government has the wbole alphahet to
choose station calls from as no stntions have been assigned
calls there up to date. Wheu Indigest established its station
tropical Isle the head gazunkus of the political ring
1ndi, my most valuable comm-l you can choose any
call you please for your station " Now we put it up to yon!

1ndigest Is going to coll on its readers to contribute a
name for our plant. Send in your suggestions at once and
we are going to mch the best one and award one gennine
hrass, beveled edge, round switch point to the one who sends
in the winner. 'I‘he picture of this marvelous and magnabi-
mously mapnnd prize will appear next week. Watch Ior it!

said,

Aslcep herve 43 Tom
Mcedlaster Qewpre.

He put up an antenne
And tricd to walk ire.

Looking Ahead

In Next Week’s Issue of Indigest Anhupate thhmg

el ere gomg “to a.

Condensed
By DIELECTRIC

The owners of Station CFCN have launched into
the business of manufacturing broadcasting 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
gountry. Soon these Radiophone broadcasters will be
talking back to the maker in Spanish.

‘When President Harding starts out on his trip across
country he -will have at hand a very powerful set
installed in his private ear. This is the first time that

.a broadcasting set of such power hias been-used on a

railway train, It will also mark an epoch in the
speechmaking of a head of this nation. Never before
has it been possible for the rest of us to hear presi-

‘dential addresses when hundreds of miles away, but
11

ithe land

Radio

10 We may
Stoppnig o s
“does it!

s_Jm_syLeads 20URS
fous tuwns enroute,

Radio coutrol of the movements of ships has been
tried with success on more than one oeccasion; a notable
instance of this was the sinking of the Battleship
Towa off Panama Bay. There was no one on board
as the ship was direeted to the right or left in giving
practice to the American gunners in hitting vessels
under steam. More recently the Irench have tested
the use of Radio in direeting an airplane under similar
conditions—pilotless. From the take-off to landing
eack move of the plane was actnated by Radio-eontrol
devices. It may be found practicable to substitute
this medium in many lines now dependent solely on the
presence of men.

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

Not long -ago Station WOR bhad rather an unique
feature on its program when Bebe Daniels was inter-
viewed by David A. Balch, editor of Movie Weekly.
Miss Daniels was warned that not only Radiophans
all over this couutry would hear her replies to his
questions, but that the yourg 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 ecase of distress, such
as that recently in.Colorado, Te\ﬂs, an appeal may be
mnde to follts in every state in the Union from a
broadeasting station and quickly benefit thereby. A
cyclone bu.vmcr struck this Texas town leaving wmuech
sufferiug in 1(5 wake, WBAP was asked to bloddcasf
an appeal for funds. Thcy poured in.

Preaching in churches with empty pulpits is beeom-
ing a thing of usual oceurrence. IPolks sit in their regu-
lar pews, sing, join in prayer and listen to sermons
with no preacher anywhere in sight. When a church
in Birmingham, Ala., found thcmselves without a
preacher for the evenmg service they just made use of
the pastor of another church in the city whose messnge
was being broadcast. Another small church in New
Jersey used a loudspeaker to fill their pulplf. at short
notice and it did well for the entire service of a chwre¢h
in New York city was brought to the cougregation.
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irst Steps for Beginners
Chapter VI—About Crystal Detectors

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

OR geveral years in the earlier stages
F of Radio and before the development

of broadeasting stations niost 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 due to the fact that one had
to usc a crystal and for that reason coaxed
the most out of it. Gven today it stands
superior to the tube for clearness and free-
dom from noise as one can testify after
Jistening to a reflex set using a crystal
detector.

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

NI

Radiepheny.
Chapter VIi—Tube
and Operation.

Chapter VIII—The

tector.

Detectar Theory

Regenerative De-

Chapter 1X—Radio Frequency . Am-
plification.

Chapter X—Audio Frequency Am-
plification.

BEGINNERS will find the accompanying series by Mr. Benson very
helpful in learning the rudiments of the popular science of
The articles yet to appear are:

Chapter XI—How Super Regeneration
Is Accomplished.

Chapler XIl—Roflex Circuit Opera~
ijon.

Chapter XIII—Abent
Lau: peakers.,
Chapter XIV—Batteries Used in Ra-

diophony.

Headsets and

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

Il

Tnnfnnd
UU |
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INCOMING MODULATED CURRENT

i

nnfinn
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CURRENT AFTER RECTIFICATION BY DETECTOR

SN N

c
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ters the current has a frequency of 760,000
cyeles. If this current was made to act on
the diaphragm of a telephone recciver it
would vibrate back and forth that many
times per second. The human ear, how-
cver, cannot respond to frequenciles above
18,000 to 20,000 vibrations per second, so
these high vibrations would not be heard.

AT

g

@)

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

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

This may he Dbetter understood from
Tigure 27. At A we have the current in-
duced in the detector circuit showlng the
modulation of the waves by the micro-
phoune at the transmitter. At B is shown
the same current atter being rectified, that
is, with the Iower halves of the cycles
cut off. The current is now direct hut ix

. pulsating, that is, flows in jerks. The ef-

. VARIATION IN VOLTAGE OF CONDENSER
ACROSS PRONES.
Figure 27—Showing Action .of Detector in Radio Receiving Circmt_

| and iron pyrites.

‘is
shown at C and the changes in voltage
represented by the curve cause a move-

Thus the voltage of the céndense)‘

ment of the telephone diaphragm in
svnchronism with the music or words
striking the mlcropbone at the sending
station,
NMaterinis for the Deteotor

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
Galena is a natural sul-
phide of lead, its crystals being cubical in
form, having a bright metailic 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

'EiectricSuIderingun

A. C. OR D, C. CURRENT
DEALERS—Attractive Discounts

Delicate Soldering

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

DBoth the manufacturers’ and ama-
teurs’ problems on all fine work
are readily solved by the instru-
ment constructed for this par-
ticular purpose,

$5

ONE-HALT ACTUAL SIZE

Awarded Certificate of Excellency, N.
From your Dealer, or wrile

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

Y. Evening Mail Radic Institute

color and fractures very unevenly when
split,

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

Holder for Crystal

The type 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 crystal, for
to obtain great sensitiveness an extremely
light contact is necessary. Thls is easily
jarred out by slight vibrations. A short
silver wire makes a very good
Wwhisker. A form of detcctor stand easy
to construct and particularly suited to ga-
lena is shown in Flgure 28. It can be
made easily by anyone, the standard being
a double binding post with a short brass
rod through the top hole having a knob

SILVER PLATE WITH fuCA
SHARP ROINT, IQUNTED CRYSTAL
THREADED l?.\OD 7 G/LASS TUBE
£

|

N

T

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 ftself Is mounted in a
rather thick brass washer and wedged

cat |

Jgtanld;u ds.

in Radio

into place with tinfeil, A brags plate on
the base makes contaft to the crystal

holder and permits the ecrystal being
moved until the most sensitive spot is
found.

Experiments have been trled 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 n 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

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

Ly

Figue 30—Circuit Employing Palentiomeler and
Local Battery to Pass Current through
Crystal Detector

the cat whisker and hence is not so liable
to he jarred out of adjustment. Not being
s0 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 Teatures to male 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 to.this principle. It
consists simply of a ®las§ or other in-
sulating tube mounted between two brass
A crystal ‘of lron pyrites is
N 0uE end Wi SNOWN WOW & LLL- ~=ank
of mica placed over the crystal. The.con-
tact member is 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 Detoctor

The contact plate is slipped in against
the 1niea and a serew threaded into the
other brass post used to force it against
the crystal. With the detector connected

(Continued on page 14)
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291 Broadway

WILLARD RADIO COMPANY

“The Best for Less”

New York City

FLEWELLING CIRCUIT

Every part complete, including drilied pnnel and
bonk of diagrams and instrue-
ions

REINARTZ CIRCUIT

Every part comnplete, \nchndlnn drilled panef and

book"of diagrams and ins $1095

Twe -nana Audltp—Frnuusncy Amnllﬂer
ehreuits

CONDENSERS
Variabie; value,
VariziHe: value,
Variable: value,

8 Plate
13 P
23

43 Plate Variablo; vmiue,

13 Plats Vornier: valut.

23 Plate afue,

43 Plate Vernier! vﬂ|uw.
Honeycemb Cells, 50 furns mounted.. 95
Haonaycomh Colls, 78 turns mounted .00
Double Goll Mountings 2.45
Trigle Cell Mauntings. 3.85
Reinnrtz Coll tncroazed wn

1.75

Jacks, Single Circuit; value, 65¢, speelal at... .30
Douhlo Clreuit: value, 90c; speefal at......... 45
Multipio Point Inductance Switch with Knob

and Dial (15 Switch Points). 145
Lightning Arresters, appravad. -80
Threv-inch  Dials, unbreakuble

composition, high finish: 30
Twe-inch Dlols, same design

potentiomoter: sucelal at .25
Atluminum Laud Speaking _

kighly palished; $8.00 Ilist, .75
Filament  Rhoostal, hm -65
Filament Rheostat, A0
Filament Rheostat, .90

With 27 Dlal, [5c extra.

A beautitnl “SALRITE™ pencil FREE with

cvery crder of §12.506 or morc. Mado of heauh(ul

Mahotanite Rubbcr—iive inches long.  Equinped
with vest-pocket clln, 10 leads and eraser.

Every parl camplete for aueve

tions ... ETTRTETaN
.. $11.00

A Recommendation

Haritard, Gonn.. Juno 4th,
Willard Radio Ce.
York Gity.

1823.

Now
Dsar Sirsi—

coived tho Flwnlllna curum cnmn]ue and
\wsh to thank you, It Is n beauly. | sat it up
o hour i & hAIT bt | hovo tb ‘ast bab:
torios so | wish to thaak you again, also for tha
prosent thar you sent me.

} hawa priced tho machines hero in Hartford
and find that they cost anywhero from $35 to
S0 1 do ot e how you can sell them so
ahenp.

1 wiil close now but if t want anything In the
fiitnre, you wlil have my a

Anain | wish to thank le.

| remain

Yaurs truly,
CHAS. W. HIGLEY.

147 Babeock St.,
Hartford. Conn.

AUDID FREQUENCV TRANSFOHM,ER. De-
sianed fnr u o wit! bes; list,
$A50T Price . .ooviiiiiiiii i e RETR

VAR]OCOUPLER—L“Z ern Wound Sccon
ary: value, $4.50; smecial
Ball Bﬁnrm'_! Inductance Switch
sneo 30

V. T. So:ke( icki €5,
tion lrase; \mlun $t 00, hncﬁlill nt AQ

Now ls the time to bulid your own sot to take
with you cn your vacation. We will s glad m
offcr yen any information ar advico that you may
Just drop uvs a llae.

require.

Every articlc adwertised ghove is uuar«nteed by
the manufaoturer and by us. Mnil ordors fliled
immediately. Transportation PREPA ID on nlf
erders of $5.00 ar over. cast nf the Mississinni
River. AH others include postage.
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Makes Ideal 'Appéraﬁus
to Use on Camping Trip

As will be seen by the halftones the
entire portable Flewelling  outfit is as-
sembled in a cigar box which measures
9. inches long, 614 inches wide aund 21

WORKSHOP KINKS?
EARN A DOLLAR—

. |
HERE are many little Kkinks
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 unique ways of op~
-erating sets that are dlscovered every
day. Radio Dlgest 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, 1L

inches deep. This box was finished with a
good coat of insulating varnish inside and
outside. The varnish used was made by
dissolving ordinary phonegraph records in
alcohol.

The coils are one 52 and one T75-turn,
but I believe a 45-turn coil for the tuning
inductance would ©be better, as the 360-
meter stations don't come in very well

Avr -A B

with the.B50-turn coil.

.0004 mfd. capacity: The tube -used was a
VT-2. The set also is equikped with a vari-
able leak and grid condenser. In the upper
right corner is the automatic filament jack
-while a current adjuster controls the cur-
rent fiow to the filament.

I obtain the best results using only one
connection, that is elther using the ground
or ‘one side of the 110-volt line on the

“This is the New
TOGRAPY '3
4 ADIO

loud Speaker
/ funth The Adjustable

oAlr Gap Yhat Tunes
Out All ‘Hershness

Invity your [riends lonlght.  Sur-
prise them with a REAL concert or
dance,

The wonderful new Dictogrand will
croat the iliusion that the artists
“dre In the very rooia with you. Just
o to your dealer’s and bear this re-
yonrkable, clear-toned inatrument.
Take i bome and plug. infor. the

finest  ontertalnment  You've  over
known. You don't need extra bat-
teries,

Like nll the other famous Dicto-"
graph Products, the Diclogrand 1s
guaranteed - for one ye

If your dealer hasn’t the DICTO-
GRAND in siock, write to us direct,

DICTOGRAND

Mahogany Finish

DICTOGRAPH
PRODUCTS .

CORPORATION
290 W. 42nd St., N.Y.C

The condenser has|

Flewelling CirCuit in P()rtable Set

CIGAR BOX HOLDS FLIVVER SUPER -

Double Filament Globe

aerial binding post. - Equal results were

ohtained by using a telephone ground.
The flrst time I tried the set T was duin-

founded by hearlng KIFI Los Angeles, and

with only the ground conneclion. It
sgemed incredible. 1 could hardly believe
iy -ears, WJC, WEAY, WLAG, KSD,

WOC, WOAW ‘and
in so loud as to

several others also come
be audible several fcet
from-the phomnes. It.truly is a wonder-box
angd it is nothing short of miraculous the
way they come in.—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 potenttal of 2.2 volts per cell
and a specific gravity of 1.260 to 1.280.
Wben placed in service and used under
mnormal operating - conditions a
charged 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.
eonnected to the charging gource, the posl-
tive terminal of the battery must be con-
nected to-the positive lead of the cluxgmg
power supply.

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 automoblle headlight bulb
used for the rectifying unit and a step
down transformer having the proper sec-
ondary voltage to light one filainent of
the globe. The other filament is not
lighted, but used In place of the nlate
common to bulbs made for this purpose.

BULB

TRANSFORMER

fully.

When a battery is|.

Q= QUTPUT ~—»!

battery and then reconnecting it eauscs
the signals to he resumed for anothér
period and then’ cease abruptly as before.
This condition results from the use of a
grid leak having too hlgh 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 bulilds
ap and agaln . chokes the tube. - The
remedy is to draw a. few pencil lines across
the grid condénser. These lines should

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

SOMETHING NEW

NI

make good electrical contact at each end ;‘;al k-
with the terminal posts of the condenser, made o
thus reducing the resistance of the grid Metal, 100%

leak.

HOOK-UP BLUE PRINTS WITH ALL
PARTS’ VALUES GIVEN FOR—
—Hazaeliine Neutrodsne - T—armstrong Super
2—Gibbons Ultra dion Regonerative
d—Cackaday Four-Circuly 8—Armstrong Super
Single Tube Reflex Hotarodyne
hreo Tube Reflex 9—Noew Uitra Reinartz
—Flewslling  Flivver 10—Kaufman Circuit
These helpful prints designed by a Momber of
the Institute of -Radia Engineers. All ten
malled propaid for five dollars (§5) or sinzlo
Trints at T5c apiece.  Sexd woney order or
cheek (no stamps).
HDME WORKSHOP CO., P.0. Box 1062,

your se
Guaranteed
{or one year.
It’s the
cheapest in
the long run,
Sold by all live dealers, or can be
ordered from t!

B-Metal Refxnmg Co.
3134 Trumbull Ave,
Detroit, Mich.

- Chicaga-

-~

_,,_;Mr,——»--—-ﬁTmﬁE‘R““es tance R

In vacuum tube receiving sets emplo_v-
4ing grid condenser and leak, is found
in some cases that broadcast signals are
received clearly when the set is placed in
operation, but suddenly ceas¢ after -a
short - interval. Disconnecting the plate

mauy others, simple and
claborate, fully diagrammed
and e\plmncd Used con-
tinuously by thousands of
Radio fans, both amateurs
and professionals; The
greatest book ever pub- |

lished for experimenting, E¢
Keep this valuable littlc
boolc * before you at all

times. Send your check or |
money-order for one dol-
lar and the book will be
niailed to you. Torty-seven
hook-ups, all different. Send
vour order today. The edi-
tion is limited.

Bock of Hook-ups, §1.00

E L 5 RADIC COMPANY
Randolph Building
CHICAGO,

Special Offer to Dralcu
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IN AMERICA

THE LARGEST
RADIO STORE
IN AMERICA
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OWN SET
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READY TO MOUNT

comnlelc Parts for Itnocked-Down [ Comlots Py
B rr il wig M’”‘Sll’f’drﬁ Relnartz  Sels | .Complets Pﬂ?r 1;:-2 425 Step Am-
s Y ny,; Qur Rez. Dur | _Gon he used to amplify Reinartz
COA\S.ISI‘IA\G oF Prics Prics | COXSISTING OF Prlco Priee | Flowellng, Short \wate Tecelver.
2 Vafiomators . .$10.00 $3.80 | £x18° Yormlea Panel....$1.80 sn 7a Crystal, qUthr% f}“ﬂug‘oog any n.IlEB-
L Varlocoupler . 5.00 1.75 | Remler Bakelito Socket. (.00 amtving Sai go thi e
9 Bakelite Dials. 3.00 .75 | Howard Vemier of ﬁtgsogwh T PR P
.
Remler Bakolite Snmn 100 .45 | oy ‘l‘;'ﬁ(‘"“ra}i,'ﬂ;,'; """ i S 5.
Howard Rheostat ... LI .80 | - Conden : 5] G B e P”“‘ Fiks
Cuaningham C-300 11 Plats Cunl Vactable, 8,10 183 | ~orne MiEn pangl or .$1.05 §0.85
Detector Tubs ... 5.00 4458 Switch Lovors 150 75 | Jtigh Ratie All-Amer
Maosans Ceblnet ... 450 2.75 | 2 Dosen Swlich Bofuts. 80 40| jen or mhorduson
% Y v OUTer . ii.i... a 5
Genuine Formica Panel 2.25 1,75 [ ! ch lioonhoven Relnartz 105 | Low Ratio Thordseson 4.76 3.85
8 Dindinz Posts....... .80 .40 Pn.shnnn Vasiabie arig o L R
Switch Loser . 500 .25 3 mdenses o Howard  Rheost
112 Switch Polnts. A0 20 Cmn{“ . 0075 | 5 Remler Bakel
Freshman Grid Leak and # Bindiog Posis .10 80 .40 chets
Condenser  Combined.. .00 75 25 Feat Tinmed \\ln-._. .30 20 (13 'JJn!lMu P
Rascboard for Mounting .50 .25 | 13 Binding Pos
Complete Drawing for Beseboawd fer
4 ) Blueprint with  Com- o E
Assembly and TWir- plete Instructions for et
mg .. . 00 50| “Sssembly and Wiring 1.00 50 | Regulor Brive oo $20.10
] ( "‘Dlnvmm with wm-
. eI i o
Remular Price........ Regular Prica ....... 21,6 Ass e Pl
our i 5‘[7 05 | Rex D“rspmo $11 45 ik " St emmting. Pa $12.45
Our Prico
comslate Parte for Elewellin Complete " Parts for uun Audion | Completa Parts for - Singh
P Clrcuit $12.45 o Cirenit, SI1. Roflex Giroult ‘sazgs '
eg. ouyr | (Knowm as the \\'nn(lcr Chmlm Rex. Our
CONSISTING OF  Pilie Drlto CONSISTING Lo O |- consisTING OF Price Prics
014, Formica Fancl, . $1.26 $1.10 | 9x10% Fomnica Panol. §142 5120 43 Plate Ternier Vari-
2 Plato Variablo Con- | 23 Pinte Condenser..... able Condenser ......$7.00 $3.95
145 | Pakelite Socket Radfon Loop Aerial.... 8.50 5.05
225 | glRimlR) s 45 Gaminguan C301-A
énil, plain ot hank Grewol G]l\)l'd « BB 595
Leak 35 | wound with tape 9.00 195 | " Hateeto s
Remler 25 | - Toward Veraior Rlico- R s e JBI00 1,63
TN adiustabl Ho st . 150 1.5 | Brie Rudio Frequene
comb _Coil - CRL Grid 150 .95 | o Tronstormer ........ 450 3.45
with Knobs .00 2.65 | 0005 Micon = | Mmporiem LR
50 Turn Honeycomb Goli .75 .40 |2 Switeh Levor 70 50 Radio  Audlo Tre-
75 Tnrn Heneycomb Coll .80 .40 | 18 Switeh Doiy 30 a0 | TR, Shamelomes. .. 478 3.93
2 Remler Coll Mounts 2 Switrh Stors o los | 3001 Micon Condonsers .78 .50
with SUAB L nu.ens 20 .80 |3 Binding P 80 40 002 Micon Condensar .45 .35
2 Tomier Poeiiia Semin foiq Uoward - Potcatiomerer... 130 155
Sock 00 45 ny Cabinet. > Olm
0%, ‘with hinged mr 5.00 .10 100
5 |.75 25 (1. Haokup Wire. .20 80 .40
1 Diid | i 142 120
§ Biviing Pos. 3 | Regular Price $18.37 1
1 Dasekoard for ¥ u\u\b— | Bach. order in o Aot . (b Ann
n 30 .20 | structions for m.mm:. with Hingsl 2.95
1 and wiring. o for_ i
plans are nol mm . in
.50 | form but are dia h - N
T Pl one withowt, any feohnical Kuowl. | loelinion) Fnavimiee can sasily for
cgular Price ...... edgo can follow with Iow. Reguln
Gur Price $‘2-45 L Bur Ao 532.65

We guarantee all merchandise purchased of ws.

Muail orders receive
immedinte attention.

BUY HERE FOR LESS

CHICAGO SALVAGE STOCK STORE
509 South State Street Dept. R. D. CHICAGO, ILLINOIS




June 23, 1923

RADIO DIGEST

13

How to Make a Camper’s Portable Reflex Set

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

NCB a Radiophan—always one! Yet
@ thcre are times when using the
Radio set may present some éifficul-
ties. Prohably 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 kéep the
necessities to a minimum.

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

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

Aerial Problem

Second, the question of aerials has been

a big drawback. There are two ways of

wood and covered on the outside with fiber.
It has the usual assembly of brass cor-
ners, straps, clipg and locks. The cover

has a wooden frame with fiber over {t.
Cases of exaclly 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 tbe cabinet or case
themselves. In that event the use of fin-
ished quartered oak % inch thick is sug-
gested. . The hrass corners and straps can
be purchased at 5 and 10 cent stores,

The inside dimensions of the body of
the case were 17x1234x5% inches deep.
The body is divided into two sections, one
for the set itself and one for the Latteries
and head receivers.

solving this problem. One is to use a wire Keed Two Panels
aerial that can be temporarily rigged, and | Two panels are required, one measuring
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the other is fo use a loon aerial with a [ 12%xS8x fnch thick for the top, and
type of cireuit that will build up the [one for the side 12%x5#xf; Inches
strength of signals sufficiently. Loop | thick. Wooden strips 3x1 inch are fast-

aerials always oller the additional attrac-
tion that they are less susceptible to inter-
ference than the usual straight wire aerial.
With loops the value of refiex circults
becomes miore apparent. : :

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

Choice of Three Hook-Ups

In the set to be deseribed everything
except the loud speaker is carried in a
fiber sample case the inside dimensions of
which are 17Tx12% inches. Three
hook-ups will he placed at the option of
reader. These are the two tube, three tube
and four tube reflex circuits. These have
all heen tested and present andther inter-
esting little development in reflex -design.
The four tube ecircuit has already been
assombled in the case (o be described, so
the fan need have no fears regarding the
possibility of enclosing all the apparatus
in the limited space available. It properly
arranged there is a distinct advantage in
compact layouts of reflex circuits; con-
necting lead lengths are reduced to a min-
imum.

be

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.

] TULIP

- LOUD SPEAKER
¥ The Horn Beautifull
24” :
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24"
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Complete

Dealers Write for Discounts

CONRAD MARX

Western Distributor,
FORBES RADIO CO.

Desgoription of Fiber Case

The case itself is made up of 3-inch

O The trick is in
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H & H RADIO CO.

516 Clinton Avenue ~ NEWARK, N. J.

After apparatus space has heen ac-
counted for, an ample space 121§x9IxGla
inches is left for the batteries and head
receivers,

Yoop Aerial in Top
The cover of the case bas deen titilized
for the loop aerial. As shown in the il-

The cover is 1 inch deep so that amnple
room is provided for clearance of the dials
and the toop. If properly located the hind-
ing posts will not interfere with any of the
dfals.

The wire wused for winding the loop
shonld bo No. 18 double silk covered. A

BINDING POST

MACHINE SCREWS

7,

BINDING POST

b

el

“[ .
£,

& i

-
14

7

—
77 U

14 SLOTS CUT AT 45°ANGLE

lustration, four strips of fiber or panel
stock ¥ x¥%x8 inches long are slotted to
carry the wire. These are fastened at an
angle of 45° .in the feur corners of the
cover by means of ‘machine serews and
nuts. The one in the lower left side next
to the apparatus compavtment is fastened
by means of the two machine screws ron-
ning-into-the binding posts. - The start and

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

the

Have a hook to put your teléphones on
after you have stopped listening in. IT

finish of the loop wire is in these two posts’|12id on the table they might land on the
which are later connected to the set .itself. ; floor.

23 Judge St., Brooklyn, N.Y. |
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Federal
Head Scts are made
with 2200 O hws
and 3200 Ohms re~

Standard
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latest
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Radio Head Sets

When you buy Federal Head Sets
vou obtain the lasting satisfaction that

sally endorsed byengineers and experts.

Years of experience in making com-
munication apparatus enabled Federal
to enter the Radio field with Head Sets
and other Radio apparatus unsurpassed

sistance. for efficiency in operation.

Federal snakes a Permanent magnets,specially treated
complete line  of steel, and precision machining of metal
Standard Radio ap- parts are some of the outstanding
paratis — all - rea- features of construction that make

Federal Standard Head Sets the best
you can buy.

Ask your dealer for Federal Standard Head Sets, If out of
stock he can get them from our nearest office.

Feveral Telephone & Telegraph Company
Factory: BUFFALQ, N. Y.
Western District Officc: 417 South Dearborn St., Chicago, 1H.
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Standard

with Radio equipment univer-
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SELECTIVITY IN PORTABLE R.D.-86
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HERE is an unlimited field for good

single tube portable set curcuits.

Any regenerative type of cireuit will
give good. volumeé 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.-86 a variocoupler is used
in conjunction with a wvariable 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 possihle. 1f a
straight wire aerial is used, a length of 50
feet can be thrown over a convenient tree.
Of course this will not mive the best re-
sults. If time is available, the wire should
be -suspended between insulators.

A copper rod driven into motst ground
will give sufficient .ground connection.
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 wavo length range, The rotat-
ing plates should be connected to the
ground side. A bloeking condenser of .006
niierofarad capacity is Inserted in ihe
rotor circuit so as to avoid short circuit-
ing the batteries through the plate circuit.
The grid leak can he of the variable
t¥pe but this is left to the option of the
maker. The tube’ is a detector, ‘although
hard tubes such as the C301A can be suh-
stituted. In such a casc it may be ad-
visable to increase the plate battery volt-
age. A cushion mounting for the tube
socket is recommended as a portable 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
UV198, C3014, or UV201lA fs used a 20 to
25-ohin rheostat is required. Otherwise
the standard 8-ohm rheostat is sufficient,

FIRST STEPS IN RADIO

(Continued from page 11)

into the circuit the screw is run in slowly
forcing the points on the. silver plate
through the mica and making ¢ontact with
the iron pyritcs. When the loudest sig-
nals are heard the deteetor is left adjusted
and will continue to -function indefinitely.
This is as near perfect a fixed defector as
it is possible to *construct.

B &TTE, 7 ITon Py Tites liged in 4

stand- with a pointed piece of antimony
fitted to.-the cat whisker for a contact,
gives excellent risults-and is an arrange-
ment recommended to users.of the adjust-
able type of detector stand.
. .There nre numerous other crystals ad-
vertised at present, the greater number of
which are compounds of lead or silver and
sulphur.

Synthetio Crystals; Clippivg Contact.

One method of making these synthetic
crystals is to bury two dimos in flowers
of sulphur for a week or so. On removing
one of .the dimes it will be found covered
with black silver sulphide and will func-
tion as a detector crystal, After uslng for
a weelk 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 trying.

When a metallic wire is used as a con-

[T Handling & crystal has been said to

‘tact on the crystal it oxldizes rapidly and
poor reception is often blamed on the

crystal when it is the fault of the cat
whisker. The obvious cure is to clip the
end of the cat whisker when tlie signal
strength falls off so a clean, fresh surface
of the ietal is presented to the crystal.

An enclosed form of detectol is advisa-
ble when the apparatus is subject to dust
or moisture and not only reduces the oxi-
dizing of the cat whisker, but profects the
crystal -as well,

tion. The crystal can. be restored to lts‘
origlnal sensitive state by washing with
pure alcohol or ammmonia, scrubbing the |
surface with an old tooth brush. Allow |
the crystal to dry without wiping and the
crystal will be found as good as ever.
When completely insensitive, simply
cleaving the surface of the crystal with a
knife or cutting pliers will usually uncover
more sensitive spots and make the crystal
still of wvalue.
Using Battery With Crystal

There is sometimes a slizht advantage
in using a battery in conmectlon 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 finpressed on the
detector by adjusting the potentiometer.

Two or four dry cells may be used with
8 400-ohim potentiometer, opening the bat-
tery circuit while the set is not in use.
The method of proccdure is to first adjust
the detector to maximum scnsitiveness
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
tho phones is of a good grade. Use a
mica condenser, or better still, one with
air as the dielectric. Receivers will work
without a condunsér but 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 deviee. A peculiar fact
about ‘any pair of contacts that will rec-
tify high frequency currents, such as za-
ena and silver. iron pyrites and brass,
sillcon 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 bearing on the phenoinena 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 ecach set is a little different.

RADIO EQUIPMENT
EDISON Elements for makin
6c_per pair; tubes, Zc each,
sulators .and Cabinets at
TODD ELECTRIC CO.,
York -City. .

Rickel Wire, In:
reasonable  prices.
178  Lafayette St., New

Restoring Sensitiveness nf Crystal,

destroy its ‘sensitiveness when as a nat-
ter of fact the sensitive points have been
covered- with a filne film of oll 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, Flewclling, Neutrodyne,
or any other will be sent you, Bos(age pre-

paid,d(ur One Dellar. Special Designs. pre«
pared.
THE RADIO CRAFTERS .

Fighth Flcor
20 East Jackson Boulevard, Chicage, Ill.

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

Coast to Coast on One Tube, and No Body Capacity

Thesc 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.

The most convenient

Highly efficient for all forms

at fome or- al eht
from the landlord.

Saves Time, Worry and Money.
Pfice $2.00. At Your Dealer’s or

Direct from

ELL ESS RADIO EXCHANGE, 57 Dey

Hytone Collapsible Aerial

Just Qut! New and Originalf

devised. Light weight.

door Radio reception. Works on all Tube Sets.

ADJUSTABLE TO LENGTHS
° FROM 5 TG 100 FEET

Can be tnstafled or taken down in o jiffy,
ht Awvoid complaints
Eliminaies the use of
a lightuing arrester. Does away with loops.

aerial ever
Portable.
of indoor and out-

“B” Batteries, |

Reviews of Books

Radio Experlmenter's Handbook, By
M. B. Sleeper. Thls book will help in the
selection and the construction of simple
apparatus for transmission and reception
of Radio telegraph and telephone signals.
Price, $1.00.

The Radio Amatenr's Handbook., By A.
TFrederick Collins. A new revised edition
of this bool is just out. It. is complete,
authentic and informative work on Radio.
Fully illustrated. Price, $1.50.

Experimental Wireless Stations. By P.
BE. 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. 96 pages in cach 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. storc equipment and arvange-
ment. Price, §2.00.

Amatenr Radio Call Book,
tion Just out. A cowmplete list of ama-
teurs, special amateurs, technical and
training stations of the Unlted States and
Canada. How to construct and eperate a
Reinartz tuner, detector and one step am-
plifier. Large two color map included.
Price $1.00. -

The book department of the Radio I -
gost is prepared to send you any of the
books on Radio published, whether listed
in our Book Reviow or not. et us knew
what book you waut, send us your check
and we will see that the ook is mailod to
you. Postage starops in payment for
books not accepted. Send money order or
check.. Radio Book Departmensi, Radioc Di-
gest, 123 W. Madison St,, Chicago, Il

REFLEX

Erfa Reflex Transformers
DEALERS: SEND FOR LITERATURE

ROSS

A real book

Fourth edi-

hair Vernier

reception.

strong, pure-toned.

is especially satisfactory.

Qur 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,

Loudspeaker reception on the “Senior,” or
on the “Junior” with our two-stage amplifier,

Michigan Sets are Regenerative, licensed

under Armstrong’s U. S, Patent No. 1,113,149
and pending Letters Patent 807,388.

N RADIO (fnpoRsnioN

Granp Rapins, MICHIGAN

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-
ial ‘Adjuster give the oper-
ator practically complete control of radio

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 eatatog.
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Radioc Frequnency Amplifier
(3900) HRH, Ft. Leavenworth, Kas.

I have been a reader of your paper for
some titne and have patienlly watted 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.

Could you send me a hook-up of 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

ra
oo 000s
o~
Q& A-3300
¥
=L -8 Avd-B B+

which would work like the one for the
Flewclling vou published May 12, 1923,
page 13? Would like to have the dia-
gram plainly marked as to capacity of
different parts, ete.

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

Qutput coil is placed in inductive re-
lation to the tuner on the set. This output
eoil can he 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 your 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. emplifier
trouble to lic in the UV-201 tubes. 1t
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 189G to 170.

What do you eonsider the best broadcast
receiver frn= the standpoint of selectivity
masily” but with s mos me’ a8 pos-

. wenle?

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 {o phoné.
In answeving this question, however, do
not confine your consideration to those two
only.

I presume the super-heterodyne is super-

as to whether the large amount 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 fizure
I can obtain a d-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 Flewclling 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 circult,

It is our opinion that the Armstrong
three-circuit regenerative receiver is the
most consistent and practical, aside from
experimental interest. This circult is
hardly comparable with the super-hetero-
dyne, which, however, i3 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,

Variocoupler Winding
(2608) RLT, Columhus, Ohlo.

Would you kindly give me information
on how to construct a variocoupler for
the Flewelling circuit? 3

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
uses or the builder might be disappointed.
He spoke of a variocoupler with 75 turns
for a rotor and b0 for the stator.

As T travel for a construction company
I would like to have this set portable, so
I can cafry it about with me, but with
honcycomb 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-
bllier Condenser and Radio Corp. is ver-
nler enough in adjustments sufficlent to
use with this circuit instéad of using the
plate condenser? 3
A.—Answering your inquiry with ref-
erénce to'the varfocoupler; use fifty-six
turns of number twenty-two wire tappéd
every seveuth .turn for the primary and
.seventy-five turns of number thirty wire
for the ‘secondary.  Wind uii @ standar
size rotor and-stator. “Commecl in Plewel-
ling circuit in the same manner as the
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THE B-T
Reinartz-Vernier
TUNING UNIT

Replaces tapped coils,- elim-
inates soldering and gives
greatly improved results.

Write for Circular and Diagram

BREMER.TULLY MFG. CO.
532 §. Canal St. Chicago

\COMPARE IT WITH WHAT
YOU ARE NOW USING
| !E OURS 15 BETTER MAIL US,

) . 30 CENTS

NOT Return it at Our Expense
J’Zoé EL~STEIN LABORATORIES
322 ST4ST. BROOKLYN,N.Y. Sours 2650

nductance
Four years of careful attens
tion to the details of manu-
factare of this type of in-
ductance unit has yielded
a product of unquestioned
superiority. And with in-
creased efficiency in manu-
facturing methods, moder.
ate prices prevail for all sizes

Ask Your Dealer

honeycomb colls, primary as tuning in-
ductances and secondary as tickler.

In our oplnion, honeycomb colls would
be much less bulky and will certainly be
more efficlent. Would advise adherence
to specifications as nearly as possible,

The condenser suggested should serve
offectively.

Ground Hum
(2888) JFT, 8t. Louls, Mo.

I made a socket aerial as per instruc-
tions in your magazine of February 24.
think it's just great, outside of one fault
that I found with {t, which is a loud buzz-
ing sound that is so strong as to prevent
me from hearing some of the local broad-
casting. T 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 Cirouit
(2474) JNS, Jacksonville, Fla.

Kindly advise me concerning the Rein-
artz circult, on the following points:
What covering should the wire have, 8. C.,
D. C,, silk, enamel or cotton and enamel?

It being diflicult to obtain fibre board
for winding the spider web coils on, what
can he substituted instead?

‘What kind of insulating enamel gives
the best results 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
shellae’ to guard against moisture.

uestions and Answers

ior but there is some doubt in My mind]

Calcutta on a Loop-
(2579) GBV, Quincy, 111,

A friend of mine states that twice last
week he' got Caleutta, India on a loop
set, using three slages of Radio frequency
and two stages of audio frequency, hearing
voice and music,

The writer is not exactly famillar with

what distances these signals may be
picked up so I am not sure whether he iz
[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’
volce 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 rcluctant to
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 comimunication 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 equipment as recently accom-
plisned in the Trans-Atlantic tests in
which stations in England were received
by a limited number of operators.
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Application for Radio
to the summer vaca-
tionists in supplying
music and entevtain-
ment while in’ camp
or on the road. It is
just the thing to keop
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 portahle set is a part of the camp
equipment for the entertainment of
the party, The anteuna this party
used was stretched from the car to a
high tree and it effectively gatheved
in distant stations @K &H.

While in the woods Marie Staver, Maybelle Basett
and Marguerite Ball of Chicago arc_entertained with
a portable receiving set which they have taken along
with them to the camp. You can never he so far
away but what you can be at home for a few minuies
‘with a good receiving set and loop aerial

At the right is shown a $10,000 tourist sleeper sedon.
Photo shaws G. eauchamp, owner, who, with his
family, is making a two-year tour of thoe country.
The big car is equipped with a long distance receiving
set that it is believed will pick up many stations
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