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PERFEC

VOICE OVER OCEAN
BECOMES POSSIBLE

NEW WATER-COOLED TUBE
DEVELOQPS 100 KW

Telephony Across Atlantic May Soon
Be Accomplished With Bell
Co. Invention

WASHINGTON.—A super-vacuum {rans-
mitting tube, which brings this country
again to the fore In
has just been perfected Uy the Bell System
Research Laboratories. It is a 100-kilo-
watt water-cooled tube and takes pre-
cedence all the wva m tubes per-
fected during the past few years which
depended on thermal radiation and were
therefore limited In output to from 1 to
§ kilowatts when used as an oscillator,
Engineers of the American Telephone and
Telegraph Company have even surpassed
the tube recently brought out {
Irving Langmuir of the General Ele
Company, capable of delivering 20 kilo-
watts of high frequency current and also
water-cooled.

Although the A. T. & T. officials will
make no predictions as to the future uses
or practical applications of the new tube—
the Iargest in the world—they should
now he able to transmit code messages
around the world from WBAY, AT&T Sta-
tion, New York City; with two such tubes
in perallel, and it is probable that with
two or four tubes the human volce could
be sent across the Atlantic. Ten of the
Langmuir 20-kilowatt tubes in parallel,
it has been estimated, would be required
for trans-oceanic communication.

Development of Transmitters

Besldes the high power of the tube,
great economies in eliminating equipment,
saving both space and cost, are promised
when the 100-kilowatt tubes become com-
mercialized. Uninterrupted long-distance
communication is assured In the near
future due chiefly to the meéethod of cool-
ing this high powered tube and the scheme
for hermetlcally sealing the copper and
glass parts, itself an achlevemnent of con-
siderable importance.

The art of Radio transmission has de-
veloped from the spark sets to arc sets,
thence to alternators recently perfected,
and finally to tubes which are dally In
process of development and perfection,
Some of the larger broadcasting stations
employ two or more tubes of the 250-watt
type and it is a common occurrence for
their broadcasts of music and voice to
be heard 1,000 miles. The voice does not
carry as well as telegraph signals and
theréfore for telegraph work two of the
new 100-kilowatt tubes, 200 times the
Btrength of the 250-watt tubes, and five
times the size of the recently heralded

(Continuned on page 15)

FAIRS SPREAD RADIO
BUG THROUGH TEXAS

AN ANTONIO, TEX.—Southwaest
S Texas is coming to the front in

Radio affairs according to the va-
rious county fairs held recently. Thera
have been more than a dozen county
fairs so far where loud speaking Radio
apparatus carried music and world news
to the rural restdents for the first time
from Statfon WJAE at San Antonio.

oOver

ladio development, |

POSTAL PLANTS’ CALL
LETTERS ANNOUNCED

Given Out for Convenience of
Code Readers

(Special to RADIO DIGEST)

WASHINGTON,—TFor the Information
of Radlo users the post office department
has announced the call letters of all Radio
stations used for air mail, post office busi-
ness and broadecasting. The stations and
their letters are as follows:

Washington, WWX; Hazelhurst, WWU;
Bellefonte, WWQ: Cleveland, NRH; Chi-
cago, NAJ; Iowa City, KDTS; Bryan, O,

KDEL: Omaha, KDEF: XNorth Platte,
KDHM; Cheyenne, KDEG; Rock Springs,
KDHN; Salt Lake City, KDEH; Elko,

KDEJ; Reno, KDEK; San Francisco, NPG.
Amateurs who can recelve code can read
the market and weather reports sent ont

from the post office department stations,

Two Detroit Stations
Specialize in Sermons

Religious Leaders Cooperate With
Newspaper Plant

DETROIT.—Two big stations here are
making a specialty of breoadcasting church
serviees. Alternating each Sunday, Sta-
tions WCX, the Detroit Free Press, and
WWJ, the Detrolt News, are broadcasting

from the Central Methodlist Episcopal
church, and St, Paul's Cathedral, Epis-
copalian.

It will be interesting to a great many
Mid-west Iladio enthusiasts to know the
preacher at the Central Methodist church
is Dr. Lynn Harold Hough, former presi-
dent of Northwestern University, at
Evanston, Ill. The Cathedral rector is
Dean Rogers, also prominent in the re-
ligious world. '

LOUD SPEAKER

A FORCE TOWARD WORLD UNITY?

EXPERTS' ‘TIN
DIPPER” TYPE
A REVOLUTION

Radio Corporation of America
Plans to Offer Product
Before Holidays

Avoids All Distortion

Engineers End Six Months’ Work
on Latest in “Loud
Speakers”

{Special to RADIO DIGEET)

NEW YORE.—According to a report
current here the engineers of the Radio
Corporation of Ameriea have succeeded
after six months’ work in perfeeting a
new and radical design of lond speaker
said to be revelutionary in that it is al-
most entirely free from distortion and
foreign noises.

The new loud speaking device is de-
seribed as having a shape similar to the
old fashioned tin dipper. A special
diaphragm is used and the device is con-
strueted of a special eomposition material
entirely unlike anything on the market
at the present time,

Comes Through Tests Successfully

In private demonstrations of the original
model which was developed In the labora-
tories of the Western Electrie Company
for the Radio Corporation of America, the
signals came through the loud speaker
clear and distinet without any distortion,
vibrations, or metallic sound. Tests were
made with reception of wvarlous musical
instruments, the human voice, and musical
notes. The reproduction of these by the
new device gave force and distinctiveness
practically equal and identical to the orig-
inal sounds.

With a satlefactory working model com-
pleted, plans are now under way, it is un-
derstood, to produce the new plece of ap-
paratus in quantities. It is said that the
new product will be offered to the public
before the Christmas holidays.

The important contribution which the
development of the loud speaker makes
to the Radio sclence cannot be over-esti-

{Continued on page 2)

WALLINGFORD PLAY
BROADCAST TO FANS

S CHENECTADY, N. Y.—Parts of the

comedy "Get-Rich-Quick Walling-

ford" were broadcast by the WGY
players, headed by Edward H. Smith,
Tuesday, September 1% from Station
WGY, located here. The play was pre-
gented in three episodes by a complete
cast. This was the third of a series of

Radio plays which have been presented.
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BUSIEST PLANT IS
AT RIVERHEAD, L. L

RECEIVES MESSAGES FROM
ALL OVER WORLD

Little Known Station Vies In Ver-
satility with Popular Radio
Central

NEW YORK.—It is interesting to nole
that although Radio Central, the trans-
mitting station near Port Jefferson, L. L, I8
the most powerful station in the world,
Riverhead, L. 1. is the most versatile, and
also the busiest.

Although Radio Central can talk to
Wales, France, Germany, or Norway with
ease, Riverhead can listen simultaneously
to messages from all those countries. At
the same time it can close its “ears” to
the powerful impulses sent out only a few
miles away by the giant Radio Central,
and is able to eliminate 90 per cent of the
prevalling atmospherie disturbances.

Every person interested in Radlo knows
a good deal about Radio Central and very
little about Riverhead, but from an en-
gineering standpoint, however, what has
been accomplished st Riverhead in the
receiving line iz as remarkable as what
has been done in transmitting at Radio
Central. Riverhead does its work quietly
and without ostentation, while Radio Cen-
tril's tall towers and terrific currents ad-
vertise it to the world.

The station is not a network of antennae
such as one might imagine. It has simply
one antenna, consisting of two copper
wires, nine miles long, strung on ordinary
telegraph poles., The system of conecentra-
tion, achieved after much experimenta-
tion, makes it possible to add new recely-
ing circufts for communication with any
new statfon in Enrope simply by installing
another set of receiving apparatus.

Davy Jones Didn’t
Like the Program

Music Stops When He Broadcasts
Huge Wave In
Protest

TORONTO, CAN.—There are many
things which act as impediments to proper
transmission by Radio, such as statie,
extremely hot weather, high buildings
and hills, ete. These are all well knowi.

But last week a new element was re-
sponsible for the absolute cessation of a
broadeast. Davy Jones, or whoever it is
that handles the levers at the bottom of
the lake and changes the surface from a
placid affair into an ugly, writhing, bil-
lowy contortion, was really responsible.

The water had been “smooth us oll"
and artists on the Steamship Dalhousie
City were doing themselves credit in front
af the microphone which bore their per-
formance out on the ether, when suddenly,
Davy Jones got busy and set the ship
tossing round quite a bit. An experienced
sailor might have described the state of
the water as “ripply,” but the artisis
were not experienced sallors. To them—
well, they simply had to cease Lirondeast-

The Dalhousie City has made large num-
bers of friends among the invisible au-
dience during the last two wecks, and no
doubt many of them arve wondering why
one of the concerts ended so abruptly.
Now they know.

McADOO TAKES RADIO
SET ON FISHING TRIP

Listens In after “Hard Day” With
Rod and Gun

CHICAGO.—When William Gibbs Me-
Adoo, former Secretary of the Treasury,
and a party of friends, including George
E. Hili, of Rigby, Idaho, electrical dealer,
started down the Snake River on a fishing
#nd hunting trip on the morning of Sep-
tember 5th, the raft on which they were
carried was equipped with a receiving sel
with two steps of amplification, together
with a loud speaker.

. McAdoo and his friends were on a
ten-day trip, they have taken annually
for the past twelve vears. This, howover,
is the first time they had been able to
keep in close communication with the
outside world at all times during their
voyage, and It Is only through the develop-
ment of Radio that such an accomplish-
ment is possible.

‘Mr. McAdoo is an ardent Radio fan,
and has expressed a determination to take
a receiving set with him every time he
enters territory in which there are no
facilities of obtaining news, He also s
a great admlrer of musie, and, like all
other lovers of the great out-doors, tukes
pleasure in listening to a few vocal selec-
tions after a “hard” day with the gun
or reel,

i

State Fair Plant Will Transmit
Visitors’ Word to “Home Folks™

SHREVEPORT. LA.—A Radlo trans-
mitting as well as recelving station will
be placed at the disposal of visitors at
the seventeenth gnnual state fair to be
held here beginming Oct. 19, Arrange- |
ments have been made with the Shreve-
port Radio Installation Company, accord-
ing to W. R. Hirsh, secretary-manager |
for the fair, to install numerous sub- |
stations where visitors may file messages
for Radiophoning to the folks at home.

The fair will be formally opened by
Governor Parker, whose address will be
broadeast by Radio. This is said to be

| ball games and other contests of the fair.

the first state fair in the country to be
thus opened.

it is planned to communicate with in-
ter-oceanic stations, and to receive musi-
cal programs, news items, market reports
and messages from various cities and
towus within the state. Information abont
the state fair and its visitors will also be
sent out. This will include the results of
races, prize exhibits, winners of base-

The large station will be located at the
Exposition building, where operators will
explain the equipment. It is thought that
many sales of Radlo equipment will result
from the service and display.

GERMAN LOOP HAS BIG RANGE
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from stations mainly in the construction of
greatly enlarged loop type antenna, suspended

Oranienburgars

its aerial, which, as seen in the photo, is a
on a steel tmnr. The plant is Inntul at
trasse.

STATION WIAC HAS
OPENING CONCERT

New Station Will Alternate With
WSY, Alabama
Pioneer

BIRMINGHAM, ALA.—The new broad-
casting station of the Matthews Electric
Supply company gave its first concert this
week, Tt was recently lMeensed as Station
WIAC. Arrangements have been made by
which It will alternate with Station WSY,
the pioneer broadcaster of Alabama oper-
ated by the Alabama Power Company.
WSY will use Monday, Wednesday and

Friday nights and Sundays while WIAG
will hroadecast on Tuesdays, Thur*da)sl.
and Sunday mornings. =

The Alabama Power company is pre-|
paring to install a more powerful station |
of 500 watts. This will be ready for|
operation by Oectober 1. It wtll be second
to none in the south.

Southern California Gives
Santa Ana Plant Welcome

LOS ANGELES, CALIF.—With the com-
mencement of operations, Station KFAW,
Santa Ana, Calif., has beén given the hand
of welcome into the Radio broadcasting
field of Southern California. The Radio
Den and the Santa Ana Register are op-
erating the new plant. The hours which
have been assigned to It at the present
time are from 4 to 4:30 p. m., Pucific time,
duily execept Sunday, and Mondays and
Thursdays from § to 9 p. m.

During the latter part of the World War
submerged submarines a short distance
from the Ameriean coast were able to
pick up Radio mesages from Nauen, Ger-

many, through the water,

First Radio Exchange
in World in England |

Connects Aerial Traffic Controiler-
With Airway Pilots

LONDON, ENGLAND.—The first Radio-
phone exchange in the world is now in
daily use at the London Air Station, Croy-
don, Installed by the Air Ministry, its
chief use is to “connect” the aerial traffic
controller with the pilots of the various
machines flying on the uirways between
London and continental Europe, and it can
alse put the pilot in communication with
any office on the aerodrome,

This Radio exchange is the latest addi-
tion to the ecentral control tower at Croy-
don, from whith outgoing and incoming
“gir expresses” have been directed since
the reguliar cross-Channel traffic began
to assume its present proportions. Nearly
all machines on regular service are now
fitted for Radlophony. The pilots report
to the traffic controller every fifteen min~
utes, so that the position of each machine
iz known throughout its journey.

PERFECT SPEAKER

- (Continued from page 1)
mated, Signals received by a set in the
home may now be amplified so that it will
be a pleasure to listen to grand opera, con-
certs, and other forms of entertainment.

Ether Welcomes “Home-Comers”

WINDSOR, ONT.—Speaking from one
of the most powerful Radio broadcasting
stations in Detroit, Mayor H. W. Wilson
of Windsor, welcomed in advance the 0ld
Boys of the Border Cities of Canada who
were on their way to the Old Home week
celebrations on the Hssex frontier. He
also invited those who had not yet turned
their steps homeward to hasten to at-
tend at least for the closing days.

wawwweamericanradiohistonzs=ecom

lstu )?nnounced Two Detroit Stations
pecialize in ens; Fai 5 d
Rodio Puts THrongh Teamr: o a1

Busiest Plant ls at Riverside, L. 1.; Davy
Jones Didn't Like the Program: MeA:lno
Takes Radio Set on Fishing Trip
man Lmv Big Range; Station iWIM:

uthern

nia Gwaa nta Aua Plant Welcome;
l‘l:ir';t Radio Exchange in World in Eng-
nd ... .

Third Trans-Atlantic Tests; Postal Tele
Takes Radiograms; Ohio,
First Radio WS5Y Sends Mnlul
Latest in Fuluuns, Nev
Washes to Music; Hears Ty on
380-Mile Antenna ..... sssssvessssssasnnnniel B

Emaﬂ:nnnﬁ War Stopped by Hoover; Ex-

n;_ in Touch with World; Sets

o il Gun:: bwﬂt:u [Bru‘;unl-"“ o::.ups“u

niversi roadcast ;
Receiving Rwurd‘;! .h.‘ 4

“Educate Kentucky” Aim of WHAS Plant;
Go Hospitals

tham to Get Sets;
Bryan Declares Radio Will Demo-
crats; Vertical Antenna for Plant in Sky-
scrapers
Give Plans for Second Biz Show in Bostan;
Government Radio Activity Growing;
Vice-President Named for Radio Corpora-
hor;i Ohio Stations Draw Unusual At-
tention ....eesiiines A3 aeaitng saie D oo

Radiophonists’ Mart ......c.ivcivessssssbenins
Broadcasting Station Directory......oveviiss
Index to Broadcasting Directory..............
Editorinls—Knowledge Carried Ether

Waves; Tele Leads bNuw:l?Things:
LI : | ting Stations Increase;

io
Parasites Are with Us; Condens
DrnI:ntric' Indi-Gest, H‘ll‘llllll’d-hr 10

Use of the Radio Receiving Set in the Home,

e R T T L

weoe SN

Part IV, Regenerative Receivers, by H.
M. TFOWOE oo oin sl andinsntnns wrnendanind <y TRUNAR
Receiving Set Hook-Up Has No Aerinl;

Vacuum Tube from Ford Double Fila-
ERE EIODR s vaa g and s s fs v abnas o 12
Sri:ug:’ Instructions for the Beginner, H. C.
ls for Radioc Freguency, By .'i-fnrry J.
......... i S oy e e e e -
The Storuge Battery on the Radio Set;
R. D.-51 and R. D.-52.
Questions and ANSWerS......cevsianssssssasnnss 39
Radio Hlustrated

resesersabesnrersssannessnesan BB

Looking Ahead

The ffth of the series by H. M. Townc will
appear next week, Mr. Towne for a number
of years has been employed in the labora-
tortes of the Genmeral Electric Company.

Panel Units for Your Receiving Se‘ll. Dctm'ls of
panel construction will soon This
popular feature has been rrqutaterr by man
:r\ aders amd will be written by Thomas .
lenson.

Broadcasting Directory. Gets better and larger
each week., The only convenient reference
to wid you in finding a station heard.

“How to Make Department.” Many kinks every

week are interchanged here.
Radio Illustrated. The picture page is the best
of its kind,

Newsstands Don’t Always
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WHEN YOU WANT

Radio Digest
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Be Sure of Your Weekly Copy
by Subscribing Now

Send in the blank today
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13 West Madison St.,
Chicago, IMinois.

Please find enclosed check M. O. for Five
Dollars for One Year's Subscription to Radio
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2-12

IO o oot s ks s an bntend s niaasas akhashs BURTTE

T T o= A« = o
EMY ccrnvisninianinnninininy SIEREN Ansdsmasandsty



www.americanradiohistory.com

RADIO DIGEST

ILLUSTRATED

ARRL. T0 CONDUCT
THIRD TEST SERIES

DECEMBER 12 TO 31 ARE
DATES SCHEDULED

Preliminary Tests to Be from October
25 to November 3—Entrants Must
Make 1,200 Miles

HARTFORD, CONN.—The third seriea
of Trans-Atlantic Amateur Tests will be

conducted by the American Radio Relay |

League in co-operation with the Radio
amateurs of England, France and Holland
from December 12th, to December 31st.
1922, inclusive. During the first ten days
of the tiests, American and Canadian
Amatenrs will transmit signals for re-
ception by the Radio amateurs of the
European countries. Those of the Amer-
fcan and Canadian transmitters making
the best records as determined by recep-
tion reports from the European amnateurs,
will be used to transmit the results of re-
ception by American and Canadian Radio
amateurs when the English and French
Radlo amateurs are transmitling.

Pirst American Reception Test

For the first time In the history of
Amateur Radio, American and Canadian
Amateurs will have an opportunity te
demonstrate their skill In receiving amsa-
teur signals from across the Atlantic,
As a result of the success of the AARR.L.
Trans-Atlantic Tests of last December,
when thirty Radio amateur transmitters
succeeded In bridging the Atlantie, the
French Government has permitted the
issuanece of several amateur transmitting
licenses. Also the British Post Office De-
partment has issued a special permit to
the Wireless Society of Muanchester to use
a power of 1,000 watts of continuous wave
energy for the express purpose of estab-
lishing amateur Radio communication
with the amatenrs of the United States.

stic About Results

The American and Canadian members
of the American Radio Relay League are
highly optimistic in reviewing their chance
of hearing the British amateurs using this
amount of power, since several American
amateurs using less than 50 watts of
continuous wave energy were heard by
Paul F, Godley, who was sent over for the
tests by the ARRL., and who was sta-
tioned at Ardrosson, Scotland. Mr. Godley
is arranging to establish his record break-
ing reeceiver at some point on the north
Atlantic Coast during the coming tests
with the idea of copying signals from the
Huropean amateur statlions.

A series of preliminary tests, for the
purpose of determining what American
and Canadian transmiters shall be given
# place in the final tests with un Individ-
ual schedule and code letters, will be con-
docted from October 25th, to November
ard. inclusive. To qualify for the final
tests a transmitter must cover a distance
of at least 1,200 air line miles during the
preliminary tests,

Will Transmit By Inspection Districts

The preliminary tests will cover a period
of two and one-half hours ($:30 p. m. to
midnight, Central Standard Time) which
is divided into tem periods of fifteen min-
utes each. Transmission will take place
by Inspection districts, One district trans-
mits at a time, and all others remain silent
endeavoring to copy as many of the trans-
mitting stations as possible.

After the tests each night, the receiving
stations are to send a confirming record
to all transmitters heard at a distance of
1200 air line miles or over, When filing
application for entry in the final tests, a
tran=mitter shall include at least one 1,200~
mile record, or show documentary evi-
dence that its signals have reached out
L.200 air line miles during the months of
September or October.

Add Book Reviews to Program

CINCINNATI. O—In another effort to
provide amusement for the thousands of
persons who listen in on broadeasts from
their station, the managers of WLW have

COLUMBUS, OHIO, HAS
FIRST ETHER CHAPEL

in the history of Radio in Colum-

bus, Ohio, the broadcasting of
sarvices in a Columbus church was ac-
complished by Station WCAH, the En-
trekin Electiric Company. The sermon
of Rev. W. M. Hindman, in the North-
minster Presbyterian church was
broadcast by Station WCAH, although
the station is a quarter of a mile away.

COLCM_BUS. O.—For the firsi time

WSY SENDS MILADY
LATEST IN FASHIONS

IRMINGHAM, ALA—Fashion
B News is the latest feature inaugu-

rated by Station WSY, broadcaster
of the Alabama Power company. Ma-
rion Taylor, of “Vogue," wrote the first
style letter to be broadeast. Tt dis-
cussed the rall frocks, the popular fab-
rics and method of trimming and orna-
menting. “Vanity Fair' will soon tell
of the correct clothes for men.

MAMMY NOW WASHES TO MUSIC

provided for book reviews, one to be read
every night the plant s In operation.

It is much easier picking music from the air than cotton from the plant, and the old fashioned

mammy from “Kaintuck,” that we read about, now goes about her duties with
ears listening to “Old Black Joe™ and other time proven favorites

receivers over her
© INT.

CONCERTS AT ARTS SHOW

Exposition Visitors Hear Daily Mu-
sical Programs

BOSTON, MASS.—Daily Radio concerts
were given at the recent Graphic Arts Ex-
position in Boston by the Boston Mall-
ing Company, one of the firms exhibiting.
The econcerts were free to visitors at the
exposition. The apparatus was installed
by the International Radio Corporation
of Boston.

COPS NAB YOUTHFUL ‘BUG

Becomes Too Zealous in Apparatus
Collecting

BIRMINGHAM, ALA.—Over eager fo
possess a complete receiving set, accord-
ing to the police C. ¥. Boykins, local boy,
was placed in the city jail this week fol-
lowing his arrest at one of tha public
school buildings where he was attempting
to remove the telephone receivers. He
was charged with burglary.

POSTAL TELEGRAPH
TAKES RADIOGRAMS

BECOMES RECEIVING AND
TRANSMITTING AGENT

Radio Corporation of America Reaches
Agreement with Com-
pany

NEW YORK.—Announcement has been
made by Edward J. Nally, President of
the Radio Corporation of America, that
an agreement had been signed between
his company and the Postal TelezTaph-
Cable Company whereby every office of the
Postal Company In the United States be-
comes an agency of the Radio Corporation
for the acceptance of Radfograms for
transmissfon across the Atlantic Ocean
and for the delivery of Radlograms re-
ceived from overseas for points In the
United States.

This important linking up of Radio and
wire line services reflects the rapid
growth of the corporation’s overseas
telegraph traffic since the return of its
high power stations by the Government
after the close of the World War.

These stations transmit and receive
Radiograms directly to and from Engiand,
France, Norway and Germany, and
through connecting stations abroad, to
and from all countries in Europe, Asia
and Africa.

Connect with Many Co

The Radieo Corporation now maintalns
the only direct line of telegraph communi-
cation with Germany and Scandinavia;
and additional direct eervice is planned
for the near future with Belgium, Hol-
land, Italy, Poland and Sweden, giving
to those peoples the oppoartunity to com-
municate directly with their scattered
brethren and nationals in all sectlions of
the country.

Prior to the arrangement made by the
Radio Corporation of Amerien whereby
it is enabled to use the extensive land line
service of the Fostal Telegraph Company,
practically all of the Radiograms trans-
mitted to tramsatlantic countries orig-
inated in New York City and Washington,
D. C. The contract just signed gives to
the Inland commercinol centers and the
thousands of small points reached hy the
postal system equal facilities with those
now enjoyed by the eastern cities men-
tioned, the Postal Telegraph Company
perforining the same service for Radio-
grams of the Radlo Corporation of Amer-
ica as it does for cablegrams to be trans-
mitted by submarine cabla,

HEARS TY COBB ON
300-MILE ANTENNA

Chicago Telegraph Chief Attaches
Home-made Set to “Dead”
Telegraph Wire

CHICAGO.—An aerial nearly 2300 miles
long was used when R. C. Blackwell, gan-
eral repeater chief in the Postal Tele-
graph and Cable Company’'s main office in
Chicago. listened recently to a talk made
by Ty Cobb, manager of Lhe Detroit
Tigers, which was broadecast through the
Detroit Free Press Station, WCX.

With the co-operation of Joseph M.
Richardson, night chlef operator in De-
troit, Mr. Blackwell “killed” one of the
trunk wires between the two cities by
taking off the batteries. He then attached
his homemade receiving set In the Chi-
cago effice, Proximity of the Postal wires
to the Free Press aerial In Detroit made
the long line a perfect aerial. The use
of two varlable eondensers completed the
circuit.

Campers at Goodhue Lake, N. Y. with
a simple Radlo set, having an aerial be-
tween two trees and grounded with a tin
biscult box resting on the bottom of the
lake, report that they got satisfactory
conceris from as far as Atlanta, Ga.

THE ANTENNA BROTHERS

Spir L. and Lew P.

Reception, or “Strays”

£
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BROADCASTING WAR
STOPPED BY HOOVER

NEW YORK STATIONS WILL
WORK ON 400 METERS

WJZ Gets 360-Meter Length, While
WOR, WBAY and WEAF
Cbange to 400 Meters

(Bpecial to RADIO DIGEST)

NEW YORK.—The broadcasting war be-
tween the big stations in the metropolitan
district has at last been settled.  While
the remedy is only temporary it is in-
tended to make provision along the same
line so that future coniflicts will be avoided.

Briefly the disposition of the argument
has been this, A conference was called
of representatives of the various stations,
Secretary of Commerce Foover, Arthur
Batcheller, Radio inspector of the Second
Distriet, and other federal officials. The
decision reached wags that Station WJZ,
Westinghouse Electric and Manufacturing
Co., Newark, N. J.,, would be given the
860-meter wave length, while Station
WOR, L. Bamberger Company of the same
¢eity, would work on 400 meters.

New Schedule to Be Made

The Western Blectric Company's sta-
tion in New York City, WEAF, and the
new plant of the American Telephone and
Telegraph Company, Station WBAY, will
broadeast on the 400-meter wave length.
The former station will use that length
anly temporarily.

Mr. Batcheller will announce a new time
schedule for the stations in this district
within a few days. The interfering sta-
tions have agreed to stand by his, the
Radio inspector's, word in this regard.
The assignment of the new 400-mete?
length will solve the problem satisfac-
torily as each of the warring stations is
given 4 greater length of time in which to
operate, and at the same time will have
less “ecompetition” on the same wave
length.

Civil Service Has Job Open

WASHINGTON.—The Civil Service
Commission has announced that examina-
tions will be held in the near future to
fill a vacancy as junior Radio engineer,
Bignal Service at Large, at Camp Alfred
Vail, N. J., at a salary ranging from
§1,200 to $2,000 a year.

Sets Will Guard
Forests from Fire

Los Angeles County Plans to Protect
Reserves—To Use Eleven
Stations

LOS ANGELES, CALIF.—Radio as an
alarm for the prevention of forest fires is to
be used shortly by the county of Los An-
geles, according to a statement given out
recently. Sites have already been selected
for at least eleven transmitting and re-
ceiving stations which are to be erected
at the expense of the county in the forests
under county control and outside of the
federal reserves. Each of the stations is
to be equipped with Radio apparatus which
will enable them to broadcast the discov-
ery of fires, to summon help, and to quicken
the action of extinguishing the incipient
blazes.

The Board of Supervisors have author-
ized the appropriation of adequate funds for
installation, and everything but the deliv-
ery of the instruments is definitely sched-
uled now. It is understood that the instru-
ments are to be obtained through the navy
department at Washington. It is expected
that the system of Radio forest fire alarms
will be in complete operation in the county
by next season. However, the new system
may become partly operative this year.

Ohio State University to
Have Big Broadcast Plant

COLUMBUS, 0.—0Ohio State University
will begin during the year the construcs
tion of a broadcasting =station that will
rank equal with the best. The money
for the new station has hbeen collected
by the alumni of the university and plans
for the station are being designed and
supervised by the instructors of the Physi-
cal Department of Electrical Engineering.

It was found in canvassing the alumni
for the fund for the apparatus for the
broadeasting station that 80 per cent of
those solicited owned their own receiving
apparatus, or had a sufficiently strong in-
terest in Radio to listen in on coneerts and
entertainments by means of receiving sta-~
tions near their homes.

From the- west comes a story of a
method to use the telephone overhead
wires for a Radio antenna. This eannot
be done, however, with a grounded re-
turn circuit such as is found in farmer's
lines.

Federal Crytal Receiver

Eﬂ l?hl?I'EIIINSTRUMENTs

=ARE SUPERIOR=—

Federal Junior Amphﬁer No. 20

RADIO
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merely operate control arms until
reception is loudest.
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the war and has been used continu-
ously in commercial equipment,

Explorers Keep in
Touch with World

Members of Expedition in Mackenzie
River District Get Messages
Daily from CFCN

CALGARY, CAN.—J. P. Henderson, of
the Dominion Observatory of Ottawa, at
present several hundred miles north of
Fort Norman, the extreme outpost of civ-
ilization of the Mackenzie River district,
is keeping his exploration and survey ex-
pedition in touch with the ecivilized world
through the Radiophone. Mr. Henderson
tunes in nightly to Station CFCN, the
broadcasting station of the W, W. Grant
Radio Company of Calgary, from which
station messages are transmitted to the
various members of the expedition at the
conclusion of the regular concert pro-
gram.

In a letter recently forwarded by courier
from Fort Norman, he expressed his ap-
preciation of this service and related
some of his experiences in establishing
communication with distant Radio sta-
tions under such unfavorable conditions
as severe static and six months of con-
stant daylight. He also stated that Radio
time signals are of great aid to the ex-
pedition in fixing the exact longitude oe-
cupied by the explorers at the time of the
signal reception.

”Henry’ " Call Is WWI;

Listen in on Wednesdays

DETROIT.—It may be of interest to
Radio enthusiasts to know that Station
WWI is the Ford Motor Co. Henry Ford
at present is broadcasting every Wednes-
day night, a fine concert program with
addresses from staff members of the Ford
Hospital, one of the largest Institutions
of the kind of the country. The time
is from 10 to 11 p. m., Bastern Standard,
and it is well worth the time of any
Radio enthusiast to tarry an hour after

the other broadeasting stations are
through, to hear what WWI is sending
forth. He might cateh Mr, Ford, himself,

once in a while.

Texas to Have Second Show
SAN ANTONIO, TEX.—The second big
Radio show to be given in Texas within a
month will open here October 9 and close
October 15, The first was held September
18 at Houston, closing September 23.

RECEIVING RECORDS?
SEND THEM IN—

The complete list of receiving record
holders, appears only once each month,
The next complete list will apear in the
October 21 ‘issue of RADIO DIGEST.
The last complete list appeared September
23. Amateurs who have beaten old ree-
ords or made new ones will have their
names listed each week.

Distances MUST be given AIRLINE.
Makers of new records or amateurs who
have broken old records during the past
week are:

Station, Miles Record, and By Whom

Heard
CRCK—300—V. D. Lord, Cando, N. D.
KDKA—1,400—H, 8. Johnson, Chandler,

Okla,
[{[;‘1.{1-‘-—1,150—P. H. Russell, Inisfail, Alb,,
‘an.
KOG—35—K. Kinney, Berkeley, Cal.
KR81T—1,800—H, Chapelle, Woodburn, Ore.
KZN—2,050—E, W. Blanchard, Providence,
R. 1.
W{\ AB—918—H,

Vis.
WAAO—1,000—0. M. Smith, Miller, Nebr.
WAAT—700—L. V. Pottinger, Owensboro,

Ky.
WCAS—360—L. V. Pottinger, Owenshoro,

BE. Jameson, Milwaukee,

Ky.
WCAY—T700—H. Flanders, Salina, Kan.
WCX—1,000—T. E. Woll, Sulphur, OKla.
WDX—875—D. Anderson, Norman, Okla,
WEAF—350—H, B. Plowman, Fairmont,

W. Va.

WE;A A—1,100—C. A, Pearson, Minneapolis,
Minn.

825—D, Anderson, Norman, OKkla,

WEFAN—115—1,, Hull, Bureka, Kan,

WGH—T76—C. Masters, Jr., New

Pa.
W%}M-—SUO—H. L., Peterson, Charles City,
a.
WHA—1,800—A. Chapelle, Woodburn, Ore,
WHAC—1,060—A, Lieder, Baltimore, Md.
WHAE—(65—G. Gould, McKinney, Tex,
W{};}L — 600 — J, Shamburg, Tekannah,
Nebr.
Wl}éB—I,%G—M. E. Collins, Manchester,

s
WHC—600—C. Ashley, Memphis, Tenn,

Castle,

WIAK—300—L, Hull, Bureka, Kan.
WIAP—385—V. D, Lord, Cando, N. D.
WEM—050—E. E. George, Philadelphia,

Pa,
WLAB—500—D, Mills, Emporia, Kan.
WLAD—170—W. Heald, Rolfe, Ia.
WLAE — 500 — J, Shamburg, Tekannah,

Nebr.

“"LA(ha—dsiJ—V W. Wells, Grand Rapids,
Mic

WLAT—B78—M. H. Renken,

Mo,
'“'\'\T.—-'! n0—M. 8, Miller, Sioux City, Ta.

Cole Camp,

WOR—i55—W, B. Summer, Beverly, Mass.

WPH—800—J. Shamburg, “I‘elv:.nnah Nebr.

\\'WZ—1.20(!—J. Shamburg, Tekannah,
Nebr,

vacuum tubes used in radio work,

to insure maximum efficiency,
9 to 1 ratio.
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‘EDUCATE KENTUCKY'

Purpose Back of Louisville Station Is One of Broad
Service to State

(By J. Crow Taylor)

An evening with WHAS, the broadcast-
ing statlon owned and operated by the
Louisville (Kentucky) Times & Courier-
Journal gives one something of the gen-
eral impression of a neighborhood gather-
ing in a country town which inc¢ludes both
the voung folks and old, and at which each
do their part toward making the evening
entertaining by singing, reciting or play-
ing musical instruments. Again, you no-
tice between times a visiting and lively
chatter characterlstic of the. old-time
neighborhood party,

So, while the many Tans “listening in”
gat their entertainment from a distance,
those who furnish the evening prozrams
for the broadecasting station alse have
their own enjoyable times, and one of the
side effects plainly is to stimulate a live-
lier interest In both voeal and instrumental
music, in elocution and reading, It helps
the teachers and professionals who en-
coursge the development of this kind of
talent, and it also helps stimulate and en-
liven the interest of students,

The Vision Back of WHAS

This is one of the by-products of Radio
in Louisville, but back of it all as a reason
for the establishment of Station WHAS
and the management of it by Credo Harris,
there is a vision. This vizsion vaused Judge
Hobert W. Bingham, owner of the papers,
to Invest in the equipment, and led his
friend, Credo Harris, to make a sacrifice
of time and income In his own business
of writing to tdke charge of the station
and to help develop an interest in Radio.

That wvision is one of broad service to
the state of Kentucky, and after the even-
ing’s program was over Mr, Harris sat in
his office and teld me about it.

People of State to Benefit

The great thought he has, and which he
has been busily selling to the teachers of
the mormal schools in Kentucky, is that
of reaching all the school houses and
through them all the school children of
Kentucky both with music and with in-

structive talks of some aid in the :-u-hor)l]
work itself.

Mr. Harris has made talks before the |
normal scheools and has started the work.
Short courses in Radio will be given to
all the Kentucky teachers,: and they in
turn will take it into the schools until, it
is hoped by Mr, Harris, every school house
in Kentucky will have a Radio receiving
set.

Then the plan is to broadeast from Sta-
tion WHAS a morning program for the
sehools of the state. This program will
consist of concerts, short talks, and per-
haps Instruction in setting-up exercises,
with an orehestra to furnish music while
these are going on,

Finally, it is hoped that this will make
the school houses into community centers
where both young and old may gather in
the evenings to hear Radio news reports,
concerts and all things going on in the
world.

Eentucky Hospitality Background

To fully understand the atmosphere and
the human side of Station WHAS and what
it means, one must know something of
Kentucky and the Kentucky spirit of
friendliness. This makes Louisville and
the feelings and the impressions one gains
from the Louisville station in the evening
dilferent from those of most large cities.
Loulsville, though a city of a quarter of a
million inhabitants, has many of the"
neighborly characteristics of a country
town. The people seek to know each other
and to be friendly and neighborly. It is
this spirit which malkes an evening at the |

The station, which is on top of the
Courler-Journal Building at Third and
Liberty Streets, is made up of half a dozen
rooms, including reception room, office,
and speakers' ropm, in addition to studio,
Radio reom, and generator room, This
is the center of operations where nightly
there is an interesting time among those
furnishing the talent. The number ot
programs leads one into speculative won-
der as to how Mr. Harris keeps the micro-
phonists all enthused and coming regu-
larly. He says that about half of the tal-
ent is amateur and the other half is pro-
fessional, including orchestras, bands,
performers and teachers, First and Iast,

The orchestra and soloist of Station WHAS, Louisville, are shown directly above in the studic
on the opening niglcwl;.. To the left a crowd is listening to the motor-mounted receiving set of

HAS, which has paid a surprise visit to the countryside.

there is almost every kind of talent offer-
ing that can be used in Radiophony.

But it is too early vet to get a definite
idea of what type of broadcast makes the
strongest appeal. In music there is a no-
ticeable trend in the applause toward bal-
lads, medleys, melodies of old-time tunes
and songs, which points clearly toward a
return to real musiec.

Present Program

At present the daily programs, beginning
at 4 o'clock in the afterncoon, include news
and special matter, a= well ag some eon-
certs and music. The evening program,
from 7:20 to 9:00 p. m., Central time, is
usually varied and consists of music, read-
ing, recitation and short talks.

In addition to broadeasting by WHAS,

the papers maintaining the plant also
have a mobile unit local réceiving set
which is mounted on wheels and makes

surprise visits to the towns and commiul-
nities in the surrounding territory. Some-
times the unit will amuse some plenic in
the afterncon and then in the svening will
suddenly appear at a neighboring town
and get busy at reproducing the evening
concerts.

HOW STATION WHAS IS ARRANGED

. 5O FEET: ~
GENERATOR,
Brupio /'or MuUsic HRPO ROOM
RCTOM
N
R §
g $
- smeri s
ROOM Lo
SPEAKERS RECEPTION
RONTA OFFICE S
\ HALL
——r
| —|

This floor plan shows exactly how the Louisville plant is laid out. The entire station

is on lop the Courier-Journal Buildi

ng

BRYAN DECLARES RADIO
WILL SAVE DEMOCRATS

Party Truths Can Go Through Air,
Says Commoner

CHICAGO.—One of the highest tributes
ever paild to Radio is that recently gliven
by William Jennings Bryan, who declared
that it was the greatest gift Providence

had ever presented for the Democratic
party.
His basis for this assertion was his

belief that the means of dissemination
of the pariy's policies whieh this medium
would afford would ride the party into
power in 1924, Hence it can be seen that
Mr. Bryan expects more of Radio than pro-
hibition or the League of Nations have
been able to avcomplish. The great com-
moner Turther asserted that the news-
papers stood in the way of proper pub-
ligity for his party, and that the Radio
stations, If' impartially employeéd by their
owners, would overcome this obstacle.

The three-time candidate for President
has had more experience with broadeast-
ing than any other man in political life,
having spoken to some 60,000,000 people
already by that method,

Army posts are trying to overcome the
principal difficulty in the operation of Hadio
apparatus on ajrplanes, the noise produced

stativn seem llke a neighborhood party. |

hg the engines driving the plane.

[

i —__ T TR

VERTICAL ANTENNA FOR
PLANT IN SKYSCRAPERS

WCX Waves Penetrate Nearby
Steel Structures

DETROIT.—Station WCX, the Detroit
Free Press, probably is more peculiarly
situated, when it comes to broadecasting
than any other station in the country.
Surrounded by skyscrapers, it is forced
to string its aerial practically straight up,
one end being attached to the roof, of a
building three times as high as its own.
At first, owing to the solid wall of steel
and brick on the south, that section of
the city had difficulty listening in. This
difficulty has recently been remedied, and
now the waves are going through the
brick and steel walls of the adjoining
buildings as easlly as if they did not
at all exist,

Second Semi-Annual Show
in Pittsburgh This Fall

PITTSBURGH, PA.—The second semi-
annual Radio show and exhibition for
the Pittsburgh district will be held this
fall, Plans are being complefed by the
American Radio Exhibitors’ Association.
Large gquarters have been obtained as
interest in the Indusiry Is constantly
increasing,

GOTHAM HOSPITALS
MOVE TO GET SETS

ONE INSTITUTION ALREADY
IS EQUIPPED

Believe Contact with Outside World
May Shorten Convalescent
Period

NEW YORE, N, Y.—The henefits that
Radlo can bring to hospital patients of
many types are so fully recognized that
steps have been taken to install Radio out-
fits in several New York hospitals, At the
Cumberland Hospital, Brooklyn, several
sets have been installed at the personal
expense of the medical superinténdent,
Dr. W, B\, Jacobs, who declares that ""Radio
deserves to be ranked with the best mental
therapeutic agencies. In Tact, for huns
dreds of ecases the Radio telephone can
be described as the one best treatment.”

At the Bronx Hospital it is said that
negotiations for the installation of a re-
ceiving set on the roof garden are under
way in order that concerts may be given
for the convalescent patients. Tt is also
planned to have a receiving station in the
wards for those who are bedridden. Head
phones will be used in wards where some
of the patients might be disturbed by the
use of a loud speaker,

To Use Call System for Badio

At the Manhattan Eve, Ear and Throat
Hospital there is an annunciator system
with loud speakers in all the wards and
corrvidors for calling the doctors. Tt is
rlanned now to adjust the loud speaker of
a Radio set in front of the main trans-
mitter of the anmunciator system, thus
distributing throughout the building all
Radio programs.

It is pointed out that the average patient
in & municipal institution, where visits ara
usually not moreé often than once a week,
is apt to be discontented, no matter how
excellent the medical care, nor how scrup-
ulous the attention to material needs. He
feels bored, ouf of touch with the world,
and impatient at delay.

“There is reason to think" says one
authority, "“that the period of con-
valescence would actually be shortened by
the use of the right sort of Radio equip=
ment.”

London Florist Announces
“Flowers Sent by Radio”

LONDON, ENGLAND,—The announce-
ment, “TFlowers sent by Radio” is made
by a Bond-street, W., firm of Horists.

Suppose a young man in London has
just remembered that the birthday of his
New TYork fiancée is due the day after
to-morrow., He places the order and =pe-
cifies the flowers she likes, Two days
later a bouquet that might have come
fresh from his own hands is delivered in
New York,

“Altogether we have 2,300 agents," said
the manageress of the firm, “and flowers
can be delivered in all parts of Americs
and Canada in a few hours. The idea is
spreading rapidly in England, though we
receive more orders from the other =idé
than we send.'

Italy, Marconi’s Country,

- - -

Backward in Radio Science

ROME, ITALY.—There is appreheénsion
among the more progressive groups of man-
ufacturers in Italy over the attitude of the
government toward the development of
Radio, particularly broadeasting, 1t is felt
by the manufacturers that the country from
whence the wizard Mareoni came should
lead the world in all astivities pertaining
to Radio.
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GIVE PLANS FOR 2ND
BIG SHOW IN BOSTON

NEW ENGLAND AMATEURS’
MEET COOPERATES

Week of Oct. 30 to Nov. 4 to Be
Featured by Exhibits and
Lectures

BOSTON, MASS.—Plans are announced
for the second Radio Exposition to be held
in Boston at the Mechanies' Building, The
exposition will be combined with the New
Eugland Radic Amateur convention dur-
ing the week of October 30 to November
4. 'The convention sessions will be held
at the Mechanics’ Building during the
show. Nearly 5,000 invitations have been
sent out to New Hngland amateurs to at-
tend, along with a regquest to them to
boost the exposition, made by F. Clifford
Estey, chatrman of the New England
Executive Radio Council.

November 4 will be “Amateur Day,"
winding up at night with a meeting of the
traffic men and a bangust in the evening.
Talbott Hall has been turned over fto
Sheldon Falrbanks, general manager of
the exposition, for the banguet and meet-
ings. The, amateurs will have special
space at the show and =2 novel exhibit on
the main floor of the building. H. W.
Castner has charge of the detalls of the
banquet, and Philip F. Robinson, divi-
slon manager of the American Relay
League, will have charge of the traffic
men's meeting. E, B, Dallin is chairman
of the committee on publicity.

Will Schedule Reception

Owling to the troubles experienced at the
first show, when a dozen or more receiving
concerts were going on at once within a
few feet of each other, a new method of
broadeast reception has been adopted for
the show. There will be but one dem-
onstration for the entire hall at one time,
and each demonstration will be run on a
time schedule, which will give various ex-
hibitors a chance some time through the
day and provide an almost continuous
broadeast program. All phonograph rec-
ords are to be barred from the hall, owing
10 @4 misconception resulting from their
presence at the exposition in May.

One of the important features of Inter-
est to the general public will be the Bu-
reau of Radle Information where the pub-
lis may ask questions of the simplest or
“fool” type or the most technieal ques-
tions on the subject. The names of the
varlous pleces of apparatus, their pur-
pose and the different types of hook-ups
will be explained. Persons having diffi-
culty in bullding sets or getting them in
worklng order will be able t oreceive ad-
vice in solving their problems.

To Have Educational Lectures

Besides the trade and other exhibits,
there will be an extensive educational and
entertalnment program. The educational
side will include lectures by leading men
in Radio for the noviee, motion pictures
and other features, under the supervision
of 0. C. Roos, Fellow of the Institute of
Radio Engineers, technical director of the
exposition. Other members of the Radio
Couneil will co-operate with him.

There will be broadeasting by the
Amrad, Shepard, Eastern Radio Institute
and Edwin C. Lewis stations, Theodore
McElroy of BSomerville, who won the
world's Radio receiving championship at
the Boston show in May and clinched the
title In New York and Chicago, will glve
demonsirations twice daily in recelving
trangs-Atlantic and ship-to-shore signals.

Texas Man Hears Honolulu

with Bed Spring Antenna

SAN ANTONIO, TEX.—Bedsprings placed
across two chaire and used as an antenna
enabled Clalborne De Bona, operating a
gel for W, BE. Milligan at Medina Lake, a
summer resort niear here, to pick up Hono-
lulu, Hawali, recently. De Bona is making
an afMdavit to substantiate the claim.

The set umed was a Westinghouse RC re-
ceiving set with o Western Electrie loud
speaker and power amplifier. De Bona
claims also to have heard the following sta-
tions with bedsprings for an aerial:

Ransas City Star, WDAF, Kansas City,
Mo., playing two new songs, “Say It While
Dancing” and “All for the Love of Mike";
Iris Theater, WEAY, Houston, Tex., two

ph

Atlanta Journal, WSB, Atlanta, Ga., or-
chestra music; Post-Dispatch, KSD, St
Louis, Mo,, man singing; Seattle, Wash,,
falled to hear call letters, and Honolulu,
Hawall, announcing “This iz government
station'” and a series of numerals,

The music from Houston, 200 miies away;

EKansas City, 844 miles away, and 5t. Louis,

z:.ﬂ miles away, was loud enough for danc-
8.

MEXICO CITY, MEX.—The installation
of small Nadio outfits In all lighthouses

of the Mexican department of communica-

tions Je Lo be given a trial. Two sets are

helng supplied, after which, if the results
are ‘metory, all lighthouses will be

Book Reviews

The New Armstrong Super-BEegeneration
Receiver, How to Construnct and Operate
It. By Kenneth Harkness. An eight-page
leaflet, giving six diagrams and seven
halftones of the famous receiving sets and
hook-up, Price, 50c.

Radio Experimenter's Hand Book. By
M. B. Sleeper. This book will help in the
selection and construction of simple appa-
ratus for transmission and reception of
Radio telegraph and telephone signals.
Price, $1.00.

Home Badio—How fo Make It. By A.
Hyatt Verrill. This book is particularly
adapted for the amateur that desires to

know how to make Radlophones. Twelve
full page i[lustrations and diagrams,
Price, The.

Elements of Radio Telephony. By Wil-
liam €. Ballard, Jr.,, M. HE. A relable,
nuthoritative discussion in simple form of
the essential prineciples of Radio telephony
and their application, The use of math-
ematies has been almost entirely avoided.
Price, §1.50.

Radio for the Amateur. By A. H. Packer
and . B, Haugh. The underlying princi-
ples of Radio thoroughly explained in
simple language and understandable illus-
trations. This book will teach you how to
construct and operate a receiving set sue-
cessfully. Price, §1.50.

Radio Pirst Ald. Illustrated with work-
ing drawings and complete data as to the
necessary equipment and cost of construct-
ing from the simplest to the most modern
Radio outfit at home. Price, §1.

How to Betail Badlo. A new book tell-
ing of tested plans and methods and pol-
jcies for the dealer in Radio. Fipancing,
location, store equipment and arrange-

ment. Price, $2.

Elements of Radio Telephony. By Wil-
liam C. Ballard, Jr., M. E. A reliable,
authoritative discussion, in simple form,
of the essential principles of Radlo tele-
phony and their application. The use of
mathematies has been almost entirely
avoided. Price, $1.50.

The Thermonic Vacunm Tube and Its

Applications, By H. J. Van der Bijl,
M. A, Ph.D. This book supplles the first
comprehensive and reasonably concise

treatment of prineiples of operation and
the more important phenomena exhibited
by the passage of electrong through high
vacun. Price, §b.

The book department of the Radio Di-
gest is prepared to send you any of the
books on Radio published, whether listed
in our Book Review or not. Xet ns know
what book you waant, send us your check
and we will see that the book is mailed to
yon. Postage stamps in payment for
books mot accepted. Send money order or
check. Book Department, Radio Digest
TNlustrated, 123 W. Madison St., Chicago,
nL

Vice-President Named
for Radio Corporation

David Sarnoff, 32, Advanced in
Organization

NEW YORK.— Edward J. Nally, presi-
dent of the Radio Corporation of Amer-
Ica, announced recently that at a meeting
of the board of directors held Septem-
ber Sth, David Sarnoff was elected vice-
president and general manager of the
corporation.

Mr. Sarnoff is probahbly one of Amer-
jen's youngest executives, being only
thirty-two years old. He has been asso-
clated with Radio for more than sixteen
years, and with the Radloe Corporation of
America since its organization. An early
exponent of the modern Radio broad-
casting idea, Mr. Sarnoff s today con-
sigered one of the foremost workers of
the Radio industry. His activities have
been marked by ever increasing achieve-
ments as an executive of unusual ability.

William Brown was elected to the office
of vice-president and general attorney.
Mr. Brown has been ponnected with the
Radio Corporation of America for a num-
ber of years, during which time he has
handled many of the Important legal mat-
ters that have been Incidental to rapid
growth of this organization.

Plane Passengers Get Concerts

PARIS, FRANCE.—Broadcast conceris
for air passengers have now become an as-
sured fact, as proved by the trip of a com-
mercial passenger airplane from Geneva to
Paris recently. The experiment, which
had been tried on the Paris-London route
with only passable results, was, on this trip,
comiletely successful and satisfactory. The
music was sent out by the station at Lau-
sanne, and was heard plainly until the ma-
chine struck rain some distance beyond
Dijon. From that point, however, music
was received from the Dourget,

One of the latest uses for Radlo is in
connection with the field work of moving
pleture troops. The director is able to
: in a studio and instruct camera men
and players miles away.

GOVERNMENT RADIO
ACTIVITY GROWING

Health and Educational Bureaus
Expect to Open Service; Other
Departments Act

WASHINGTON.—S8ince the establish-
ment of the Inter-Departmental Radio
Board, Radio activities in several of the
governmental departments and buresus
have been increasing rapidly. The Army
and Navy are constantly going full tilt
and increasing their official and public
service almost dally, while the Postoffice
with fifteen stations is perfecting Radio-
phone broadcasting and planning control
of its cross country alr mail planes. The
Public Hehlth Service and the Bureau of
Education now expect to open broadcast-
ing services for the dissemination of in-
formation and educational matter.

A little while ago the Veterans' Bureau
began weekly broadcasting of want ads;
Secretary Davis wants a labor Radio news
service, and the Department of Commerce
has just authorized its thirty-three co-
operating offices to arrange with local
broadeasting stations to release all eable
and Radio information on foreign markets
in the form of & daily world survey.

Shortly you may expect to hear Inter-
esting items on foreign trade and com-
merce emanating from broadcasting sta-
tions at Akron, Atlanta, Baltimore, Bos-
ton, Bridgeport, Chattanooga, Chicago,
Cincinnati, Cleveland, Columbus, Dallas,
Davton, El Paso, Indianapolis, Los Angeles,
Milwaukee, Newark, New Orleans, New
York, Norfolk, Omaha, Pensacola, Phila-
delphia, Pittsburgh, Portland, Richmond,
Rochester, San Francisco, St. Louis, Seat-
tle, Syracuse and Manila.

The Inter-Departmental committee which
acts on governmental priority in broad-
casting, when the Naval siations are
used, has before it a large number of
requests, as practically every Government-
al Department has found Radio beneficial
to its operation, if not essential.

West’s Largest Broadcaster
Now Operates in Seattle

SEATTLE, WASH.—The west's biggest
Radiophone transmitter went into opera-
tion September 12 when KFC, the Seattle
Post-Intelligencer broadcasting station, in-
augurated ite flne new 300-watt set. The
new set was dedicated with appropriate
ceremonies, A splendid musical program
and several talks were broadeasted.

The new Instrument, it is stated, pos-
gesses the greatest volume of any on the
Pacific coast. It will be heard as far south
as the Mexican boundary and beyond the
Arctic Circle under favorable atmospheric
and geographical conditions, and wiil have
a consistent range of more than a thou-
sand miles.

The new sget is contained in a red gum-
wood cabinet about five feet high and thirty’
inches square, It embodies some of the
very latest improvements in eguipment, Its
power comes from ten H0-wait Radiotron
tubes, six of which are used as oseillators
and four as modulators. The ten tubes are
supplied with power from four 50-watt
kenitron rectifying tubes. Wonderphone
modulation control is used for picking up
or conveyance of sound to the instru-
ment. Louls A. Wasmer of Seattle is the
manufacturer of the new instrument.

OHIO STATIONS DRAW
UNUSUAL ATTENTION

WCAH and WBAV Strive for
Better Programs

COLUMBUS, O0.—The two Radio broad-
casting stations in central Ohlo to attract
more than ordinary attention are WCAH,
the Entrekin Electric Company, and WBAYV,
the Erner-Hopkins Company, both of this
eity. The two are doing their utmost to
furnish the Radio fans of this part of the
state and country with interesting pro-
grams and are obtaining the best talent to
be found. Both stations are sending out
every evening programs of excellent worth
and at the present time are spending much
time on the broadcasting of musieal pro-
grams, This variety of entertainment ap-
pears to be making the hit of the year
throughout central Ohio and in other parts
;:;f :‘I!\e country where the statlons are

eard.

Phantom-Circuit
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I instruecticos phote of cirsull sent pro-
VESCO RADIO SHOP, Box 704, Vacaville, Calif.

“ALL-AMERICAN"’
Amplifying Transformers

Two years of successful nse all over the
world guarantees permanent satisfaction.
Radio and Audio Freguency

SEND FOR CIACULARS

RAULAND MANUFACTURING CO.
Dearborn

35 South Street Chicago
Carter “HOLD-TITE" Jacks
1t5
Springs
Prices T0c
to $1.10
Heavy tapered phosphor-bronze
springs; no spacer weshers. _Write for Bulletin on these
acks, Carter “'TU-WAY™ Plugs and other products.

CARTER RADIO COMPANY, 209 South State Streel, Chicags

CHAS. FRESHMAN CO ine.

HI"IU-I‘-A

WD @0

PTENTE APCLILD rom

Entirely does away with outside
antenna and lightning arrester—
all for $2.00. Simply plug into any
electric light socket—no current

necessary. “ANTENELLA"—

It Simply Has to Work
And It Will
At Your Dealer’s
Otherwise Direct by Mail
CHARLES FRESHMAN COMPANY, Inc.

SOLE MANUFACTURERS
290 Hudson St., Dept. D, New York City

is made only in the Single Type.

Ji

No, 30, 76¢ - ST

Our METRO JACKS are made in 5 types
No. 1 Single Circuit Open.....
No. 2 Single Circuit Closed.......... .65
No. 3 Double Circuit Closed,........
No. 4 Four Spring Filament Contro
No. 5 Six Spring Filament Control.. 1,15

Theao "'Jucks™ have heary silver contacts, and niciel

Our VACUUM TUBE
SOCKET No. 24

It has a moulded
base 2%" square x 74" thick, with brass tube heavily
Nickel Plated. Price....cocureses R

Our No. 30 VACUUM '
TUBE SOCKET i

has a fibre base 234" square x 14" thick. Brass tube
heavily Nickel Plated.

We make the Type 30 Sockets with Double and
Triple Bases.
234" being listed as No. 31 at $1.50. The triple
Sacket with base 634" x 214"

..$0.55

.85
95

gliver contact springs with hisk resfllency,

No. 24, $L.00

The Double Socket with base 414" x

as No. 32 being listed
$2.25

srsmmsna ressaw s dw

121 PRINCE STREET
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Attractive proposition for dealers

Metro Electric Manufacturing Coggany, Inc.

YORK CITY
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RADIQ DIGEST ILLUSTRATED

The Radiophonist’s Mart

N EXCEEDINGLY attractive little

lond speaker designed to glve very

good results simply by snapping in
place of one of the receivers against the
mouthpiece of the horn, has been piaced
on the market. The unit, as llustrated, is
known as the Plan-O-Phone and (s manu-
factured by the Planet Radio Corporation
of Chicago, Illinols. Good materials and
workmanship are found throughout. The
horn is mounted on a solid cast base which
holds it steady and minimizes outside
vibration.

Amplifying Horn for One Receiver

It is designed primarily for use in a
small room where the reception is to be
made audible to several people at one time
without the use of extra head recelvers.
Due to its reasonable price it will be very
popular with the average Radio Fan. A
large rubber bushing is used and acts as
the mouthpiece of the horn aguinst which
the ecap of the receiver is held in position
by the spring bhack. This spring has a rub-
ber tip which prevents scratching to the
receiver unit., The entire piece of ap-
paratus is bronze plated and presents a
very handsome appearance.

attractive addition to any Radio re-

ceiving s=et, but their cost prevents
many an amateur from osing same, and a
cheaper substitute has long been sought.
The jack and plug shown in the illustra-
tion are manufactured by the Carter Radio
Company of Chicago, Illinols, ‘under the
trade name of the “Imp Jack and Plug.”
The jack replaces unsightly binding posts
for phone connections and provides a quick
and easy means of making connection in
any circuit. It Is made of brass, nickel
plated, and provided with a phosphor-
bronze spring, which insures a positive
contact with any standard cord tip. All
that is necessary is to drill a ¥-inch hole
in the panel! and mount the unit similar
to any phone jack. It projects 13§ inches
back of the panel and is deslgned for any
thickness of panel up to 5/16 inch., The
tip of the brass spring is the terminal for
soldering the lead.

TELEPHONE jacks and plugs are an

Miniature Jack and Flug

Any of the standard telephone recelver
tips can be pushed into the jack, making
a sure contact. In such cases, however,
where a connection other than the tele-
phones are to be made and the wires are
not equipped with tips, a special plug has
heen desizned that it can be easily con-
nected to a tinsel cord or wire without
soldering,

When used in conjunction with the jack,
Lthe tip provides a quick and easy means
of connecting antenna, ground and battery
wires. By means of this combination,
binding posts can be entirely eliminated,
adding counsiderably to the appearance of
any panel sel.

Connecting Up New Sets

When connecting a new, complicated
and unfamiliar hook-up it is a wise Radio
fan who leaves one B battery terminal
open until the last connection has been
mide. Then by placing most of the fila-
ment rheostat in the circuit and cautious-
Iy completing the B battery connection
any high voltage in the delicate filament
will be detected before the tubes are
burped out.

.—_-m__

Radi-Un Loop Has Wires Under Tension

HE LOOP aerial shown in the illus-

tration is manufactured under the | loose.

trade name of “Radi-un™ by the Radio
Units Corporation of Chicago, Illinois. It
is well designed, low priced, and forms an
attractive addition to the Radio setl of the
fan to whom the use of an outdoor aerial
is denied. The wire is wound on both sides
of the crosspieces. A novel feature is that
the two horizontal crosspieces projecting
from each side of the center “X" slide in-
slde of the aluminum casting and have a
compression spring In the center. This
keeps the two horizontal members in con-
stant pressure against tle wires, and does

not allow the loop wires to sag or become
These crosspieces are lightly made
s0 that a dainty form of frame is obtained,
along with a very neat appearance. The
two leads run through the base to two
binding posts at the bottemn. The base
has enough surface to avoid any tendency
of overbalancing. All wooden parts are
finished In & dark red stain, and the alumi-
num brace in the ceénter is polished
brightly, The wire ls green silk covered,
uniformly wogund, and spaced about one-
half inch apart. The weight of the entire
apparatus is exeeptionally low.

Treat Wood in Variometer and Coupler

HE VARIOMETER shown in the il-

lustration is of the wooden type and

has some rather efficient features.
The range has been tested and covers from
160 to 500 meters. Stators and rotors are
made of specially treated mahogany so
that they are practically impervious to at-
moepheric conditions. The bearings for
the rotor shaft are adjustable so that any
amount of tension can be controlled, pre-
venting the tendency of the dial to swing
after an adjustment has been made,

The variocoupler is wound on a primary
tube of hich grade fiber with green silk
covered wire and is provided with taps for
both rough and fine adjustment covering a
range of 150 to 800 meters. The secondary
rotor is also wound with green silk cov-
ered wire. As in the variometers, the
bearings are adjustable and have a self-
cleaning and constant contact feature.
The shafts in both instruments are one-

quarter inch in diameter. Both units are

to panel mounting.

werrrrrrerrardiohicton com e s

Spider Web Coil Circuit
In Vol. 1I, No. 8, September 2 issue of
RADIO DIGEST, & hook-up was given on
page 1! together with the description of

A4

= 1
= T
home-made spider web colls. The dla-

gram was incomplete a= it didn't show the
connection for the A battery. Herewith
is a completed diagram.

ERNIER rheostats are constantly
‘/ being placed on the market but the

one illustrated presents a new and
interesting method of solving the problem.
It is manufactured under the name of
“Micrometer Adjustment Rheostat™ by the
Howard Radlo Company of Chicago, Ill-
nois. Its simplicity in construction will
appeal to many amateurs. The microme-
ter adjustment is obtained by an at-
tachment which is earried along with the
main adjustment control and comes into
operation whenever the desired adjustment

—
One Knob Control Vernier Rheostat

is necessitated on the main control. This
construction eliminates the necessity of
double knobs,

A delicate balance so necessary for most
efficient operation of gas content tubes is
obtained Instantanecusly with the greatest
of ease. The wire used has nearly a zero
temperature co-efficient making the ad-
justments very stable and constant. The
resistance of the micrometer control wire
is equal to that of about three turns on
the main rheostat.

The total resistance Is seven ohms, and
the wire used will ecarry one and one-
half amperes of continuous current. The
micrometer attachment ean be purchased
geparately and attached in a few moments
time to any of the rheostats manufactured
by the company.

Regeneration on Tuning Coil

The old standard three-slide tuning coll
has long been recognized by the early Ra-
dio experimenters as a general utility coil
Its uses in Radioc work are many and
varied. In series with the aerial it be-
comes an eilicient loading coll. Bridged
across the ground condenser it answers
the purposes of a varible static leak and
conductively coupled inductance filter. We
are also more or less familiar with it's
merits ag a stand-by and selective tuner
for erystal detectors, particularly galena.

The flexibility of the three-slide tuning
coil also adapte itself to the vacuum tube
detector. The diagram shows a V. T. re-
generative hook-up, which is in reality a
receiving auto-transformer,

I,

—
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THREL SUDE TUMNG COR ANG RIGENERATIVE CIRCUIT

Resonance and wave length is regulated
by the relative position of the three slides
to one another and to the ground; coup-

ling, by the number of turns in common
with the aerinl and ground, and grid and
ground. It will be seen that a tight or di-
rect coupling as well as a loose or selec-
tive conductive coupling is possible.

Since the grid and plate are tuned o
resonance, the auto tickler repeats the os-
cillations back npon the grid. The plate’s
inductance and auto-inductive relation to
the grid may be adjusted to precision,
thus insuring regeneration without howl
or distortions but with maximum ampli-
fieation.—S. K. Culbertson, South Chi-
cago, IIL

WhenaHmCanBeUsed

telephone recsivers generally does
give good results unless the signal ean be
heard well at least one or two feet |

the telephones without use of the

-._ .d%

-

vl

i

The use of a horn in connoot!onwuhc%q._‘d
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Radiophone Broadcasting Stations

Corrected Every Week.
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8-0:16 pmm, concert, weather, stocks, m K l:’;lllrnm. 1, 48-5 also 15!10 ml,  Westinghouse | WDAK, }lartmrd I‘.‘arm 150 mi, Hartford Courant. | WG, marura Hillside, Mass, 485 Alan, 500 mi  Af
; au mornlnu * ehureh urﬂu. Mc'dlllﬂlrl. Mfg. Co. ti '35 nm-1:20 pm. Dafly ex Sun m, 9:30, 3:30, 4:80, 6:45. Mon, [ Radiv & Research Corp, Dafg ex Eun 2:55 P muet:!:
, Wun.“ 400- mi.  State College of gﬂré:;.:ﬂ:qﬂlﬁtai‘imm amq n “ ﬂ :laws lll'nim :nd Wed, 'tmi. ?‘15-!: 4 pm, concerf,  Suk, 3:30 and 7 Ell n&wn 7:90, basehnll, news; 745 pm, police Teriorts.
i ews, floel markels Eastern. m Tues and Thurs, t
nﬁ mmr Gu or 1800 pt. Weatern Hadlo Corn. :uln 750, hnseball, bedtime. storse 75 WDAL, Jacksonyille, Fls, 485 slso, Times-Tltlon. |  7.45 aud, 755 pio, r;’,é"w‘:‘,%_’ %u,,”“‘ GG
‘Sat, 2-9 pm, musis, news, ete @, coneert: 9, news. Sun, 8180 pm, church gervice. | Daifly ex Sun, 3-3°15 pm. 4-4:15, 5-6:15, 6-6:15, base- strelee: 8145 et em& -1,“‘
Central, duhlht nt!n[.l ball, markels, weather; 8-0:60, cenernl.  Xuatorn. woek n'uh“,. I:EIJ - M m BRIUTES.
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WGL, Philadelphls, Pa, 2,000 mi, Thes, F. J. How-
fett, Tues, Thurs, Sat, 7:45-11:30 pm, cencurr.. East-
Ern.

WGM. Atlanta, Ga, 1,000 mi. Atlanta Constifution.
uil.v ex Sun, #-7 pm, 9-10, Sun, 5:30-4:30 pm,

Cenlt

UGR. Bul?a.lo, N. ¥, 485 also. 200 mi, Federal Telep,
& Teleg, Co. Dally ex Sat. and Sun, 12m, 5350 pm,
markets, weather: 8, baseball, news, bedtime story;
8:15, concert, L\su-m.

WEY, Schenectady, M. Y. 485 slso. 1,600 mi.  Gen
eral Electrie Co, “Dally ex St and Sum, 11:65- 14
ani, time signals; 12:30 pm, stock merkets: 12:40,
mugic; 12:45, weather; 2-2:30, music, features for
women; 6:08, produce ‘markets; 6:15, 'atun_k markels;
6320, late news; 7:45-8:45, concert. Fri, in addition,
B:80 pm, child story: T:40, health tall: 10:30-11:30,
musical program. Sat, 12:30, stock markets, Eastern,

WH;\ Mudison, Wis. 455 also, 600 mi, Univ, of Wis.

Dally ex Sun, 12:30-1 mm, weather, markets. Ties,
Thurs, Fri, Sat, 12-1 pm; weather, markets, time,
by 8 i, 8-9:10 pm, news, concert.

1<1: Central,

WHAA, Inwa City, la. 160 mi. State Univ, of Ta
Duily ex Bun, 7-7:80 pm. news, musie. Bun, 10:45-12
anl, church service. Central.

WHAB. Galveston, Tex. 485 also. 500 mi. C. W.
Thompson Co. Dafly ex Sun, 0:30 am, police pewys;
9145, wedather; 10, marketa; 12 m, markets; 4 pm,

markets: 5§, weather, police news, geoeral news, Mol
\\' . Tri, 8 pm, entertainment, Bun, 10 am, church
seryice.  Central,

WHAGC, Waterloo, Ta. 160 ml Colp Bros, Elee. Co.
Dally ex Sun, 6:1F pm, news, buseball, Mon, Wed,
Frl, 0:30 pm, concert. Cuntral

WHAE, Sigux City, Ta. 300 mi. Automotive Elec,
Serylea Co.  Dally ex Sun, 12:30-5:30 pm on half
hour, news. Thurs, 8:30 pm, concert. Contral,

WHAG, Cinginnati, O, 100 mi Univ, of Cinclnnatl,
No regular schedule.

WHAI, Dayenport, In. 30 mi nadio Equip. & Mfg. Co.
:mny ex Sat and Sun, 2-2:30 1 4:80-5-30. 1u~11.

10-11 am. 2-2-:30 pm, §-| ﬁ an 11-11:30. Central,

WHAJ. Eluefleld, W, Va, 200 mi Daily Telegraph.

ally, 5-5:40 pm, baseball, Mon, Thurs, 7:45-0 pin,
Imnamsn! ‘lm.'li.me 'Bun, 11 am, 7:40 pm, church serv-
e,

WHAL, }..umdu::, Aich, 100 mi. Phillips, Jeferys &
Durrhy. Dally ox Sun, 8-9 am, 10:30-11:45, 1-2 pm,
-4, 0:30-5, astern,

\H‘H.Ml, Washington, D, C. 100 mi, Semmes Motor Gn.

7-8 pm, lecture on antomobile upkecp. Easte

WHAV Wilmington, Del 100 mi. Wilmington Llcc.
Spee.. Co., Ine. Mon, Wed, Fri, 12-1 pm, music; 0,
musie; 6:80, music: 7, news, sports; 7:80, coneert.

Eastern.

WHAW, Tamps, Fia, 50 ml_ Plerce Tlee, Co. Daily,
12-1 pin, weather, musie; 4-5 and 8-10, musie, enter-
talmnenl, Kastern.

WHB, Kusosas City, Mo. 485 also. 1,000 mi, Sween
Atito & Tractor School. Dafly, 10 am, § pm, 5,
weniher, Dally ex Sun, 2 pm, ladies' hour; T, hed-
g‘nn sjnoﬂes. Pups, Thurs, Sun, 8-10 pm, convert,

WHD, Mn antown, W, Va, 100 mi _W. Tn. Unlyer-
nlt'{ d H. §-7:80, news ete. Easter

WHEK, tlll\w! 206 mi, The Ilmiiorm lu (Wiar-

ren R Cox), o fiy wx Sud, 8:80-:50 wn. 13802 .
: {0, Turs, Thurs, Sun, 8-0:80 1 AL,

4 1825 lutau 60 mi. Thuus U%ugg.

fne. Daily ex Sun, 12- 5 pm, LEWs, concert; ~

A bedtime story, lecture; §-8:30, eoncert

7:30 pm, church service, Eastormn.

-IR.. only. 160 mi. Stuart

1:30 am and 12:50 pm,

100 mi,

8Bun, 3 an

\I". Fast Lunsuf Mich.
2peley, Daily ex Sun,
wentl:er and markets, Eastern,

WIAC, Gealveston, Tex. 485 alsa,

Galveston

Tribune. Tues, Thurs, Sat, 7 pm on, bedtime story,
wunlrul;) prayer, cunurrt Central. \
WIAI]. epan Clty, N. a0 mi.  Ocesn City Yacbt

Clul,  Fri, Sat, Qun, s»l“ pm, Eastern.

WIAE, Vintan, In. 75 mL limtnormnu Radio Co. Tues,
Thurs, Sat, O um_ musie, news. Wed, B pm, band
eonecrt. Sun, 2:30 pm, music, Central

WIAF, New Orleans, La, #00 mi. Nola Radio Co.
Sun, 10-11 am, musie, lecturs.  Central.

WIAK, Oninha, Nebr. 485 also. 600 mi Journal-Btock-
man Co, Daily ex Sun, T:45 am, markets: 8:10, war-
ketg: 10:16, weather, markets: 12, nmrimn-; 1:60 pom,
weather, !IthE'I:ﬁ 4:50, marketa, Centr
TAN, Allentown, FPo. 100 mi. !'hmnil:le-l\nww
Sahiitle {eregular

WIAR, Padueah, Ky. 150 mi, J, A. Rudy & Sons
fraily ex Sun, 11-12 am, markets, westher, Oews,
Inugle; 4-5 pm, aumulnm.l em;hsnn?hw -0, :emmrt. lec-
tures, ete. m, oy service

. 400 mi, Hawk-Eye Home Elec
(o, Tues, Thurs, 8-0 pm, coboert. Ct-nirn

WiK, McKeesport, P 500 mi K.
Daily ax Sup, 6:a0-T pm,  Tues, 'l'hurﬁ

1:30-2:30 pm and 6:30-T pm. Eastern.

WlAG ‘Uuiur«!ty Place, Nebr. 4856 nlso. 150 mi.

Nebr. Wesleyan Tniv, Daily ex Sst and Sun, 12 m,
wonther: 4 pm, markets. Sat. 13 m, markets, wenther,
Pues, Thurs, BAD pm, coneert,  Centeal.

WIAD, Waco, Tex. 485 also. 000 mi Juckson's
Bn,dio Engrmg. Lab,  Dally ex Sun, 12:50-1 pnf, mar-
Kots, news, musie; 3:80-4, news, music; G<8:15, sports;
:45-045,  congert, tews  Sun, 11- i2 am," ehurch
service; tl"tu -4 puw, music; B-6:16, sports; §:45-0:45,
JHUELL, on

WJAE, San Antoulo, Tes. G600 mi, Texss Radio Syndl-
mr.u (Evening. News). Daily ex Sun and Ties, 7:80-

nnws, music, Thes, 9:0-10:50 po, musie
‘hlll. ﬁ . music.  Central.

WIAM, (.‘ndnr Raplda fa. 100 mi Evening Guzette.
WA e b, usfeal program, - Contral,
WIAN, ‘Pcartn. L, 300 :ul Peorln. Star and Peorin

Radip Salea Co. Dally ex Bun, 11:30 am, markets,

Flee, Co.
0:30-10130

Wer: 1:30 pm, closing markets, mgriograms, Bbond

?f:&'; ta 16, baseball. Tues, Thurs, Sat, 9:15-8: 15 pm,
ce:l. Centreal, 4
WH\P. Doluth, Minn. 200 mL Eelley Duluth Co.

Du.lhf px Bun, B-9:30 pm, rongert.  Sun, 11-12 wm, pipe
ratl; 12:20-12:46 pm, church service, Central
WJA‘I'. ‘nlnrahul Mo, 100 mi Kelly-Vawter Jewelry

Co. Duily ex Sun, 1:15-1:456 pm, 5:36-0, musie. Cen-
tral,
wib, Grm\'ﬂh. 0. 100 mi, Dennlmn TUniversity. Daily,
58 pm, concert, lecture,
WJH. Wmﬂnm.ton. D, C. 250 lnL White & Boyer Co.
Pupg, 7:30-10 pm, econcert, anddress, lecturp, liastern.
WIK, ']!u‘!c:; 300 mi. Service Rudip Equipment
e Dally ex Sun, 8- -1 pmi, voncert, Mon, Wed, Tri,
?.

=]

m1 coneert, llel:ll.:lm, ete. Sun, T:30-0 pm,

church service, copcer asteri.

fa, 000 mi Elee. Equipment Co,
Dally ex Sup, 7:10 ‘pm, baseball, mnarkets, weather,

lice reports, Mon, Wed, Fri, 8, lediime slories;
<16, |:|:m5en.]:I leflumi, San, 7:4 h pm, chureh service.
tern, sRVing.

\Hsil.s Newar’lzf 1. 1,600 mi. Westinghouse Elce. &
AT Daily ex, Sun, 15 minutes hourly from 9
am o ll pm; 18-12:3 ; T-10:16 pm. Miscellangous
program of highly vor u.l nature. Sun, 8-10:15 pm,
mige, Eastern, daylight saving.

WKAJ, Fargo, N. D, 150 mi. _Fargo Plumbing and
llculinn Co, Daily ex Sun, 5-0 pm, music, Hews,

ports,  Sun, 8- pm, concert Cantral.

WKA‘N. Montgomery, Ala. 80 mi, Alabama Radio

Co,  Dwily ex Sun, 3:30 pm, mosic; 8:80 pm
huwhnll milsie, news, Central.
ﬁw. ‘Bn:nh.d-\ 1s. 60 mi. L. M, Turner. Irogram

|m1. estalil

WHKAX, Bridgeport, Conn, 75 mi. Wm. A, Maclarlane,
Unlinited time. Nu n-lrul-n- hntirs,
WG, HBaltimare, 500 mi. Jos. M. Zamoiski Co.

iies, Thurs, Ssu. T0-0:80 pr. - Tastern, ~daylight
savig:

RADIO DIGEST ILLUSTRATED
WY, Oftn Sl SHe ol W M| Blate, ity Gel

weather; 7-7:30 pm,

cen. 0, weather, uews.

Cen
WI.AD Hastings, Nebr,

iy 3
WLAJ, Waeo, Tex.
Supniy Co,

Ti4b, markets, musie,

church service.  Central.
WLAM, Springfield, .
regular schedule,

WLB, Minnenpolis, Minn,
Dally ex Sun, 12-12:20 pm,
800 mi, F. F

Dnllr ex Sun, 11-11:80 am,
0 fm, music; 2-2:30, music;

WLK, Indlanapolls, Ind.

(Indianapolis News.)
usic, wnthl.'r. 12-12

$-3:30 In:uﬁir:, &, Lmael.lull‘ 10, weather.
Bun, 2-4 pm, church sery-

WLW, “Cincinnati, 0.
l)mi; ex Sun, 10-11
music, boud report;
stock {|uu1.mlaus. T
lectures, news, ete.

wma, Andusnu Ind.

WMC, Youngstown, O,

Mon, Wed, Fri, Sat, 8:30-9:45 pm, concert, address

ete, Eastern,
WMH, Clmlnnntl. 0_
Equipment Lu.
ar, markets,
vaudeville, news,
WMU, Washington, D.
Elec. Co,

WNJ, Albany, N. Y.

Mon, Wed, Snt. 8-9:3
Eastern, duylight saving,
455 nlso,
of Chiropractic, Daily ex Sun, 12-12:15 pm, markets,
weather, coneert; 3:80-4, lecture; 5:45-6 sud

husiness review, Son, 8-10 am and Monterey, K

WOC, Davenport, Ia,

cert.  Eal,, 8-8:15,

5:40-0 pm, " mu'ed concert. Central,
WOE, Akron, ©. 50 mi.

Mon, Wed, Bat,
WOl, Ames, Ta.

#:30 am, 12:40 pm, weather,

WOK, Plns Bluff, Ark.

Power Co. Daily, 7:80 pm, baseball, markets, weather,
Fri, 8-8:30 pm. coneert,
Central. E Jo M‘ W,
i P s San Jose, TAQ, KQ
every half hour 8:30-1:16
7:30, merkets, weather,

news, Tues,

7:45 pm, chureh service,
wnn ansaa City, Mo,
Daily ex

Ru

pm, mnrl.ets 11380 am, 2 pm,
road conditions; 7:45-D, econcert,
pm, church aurﬂcﬂ. Central,

. 400 onlg
luular px Sun, 20 minuigs on hall hoor from
10:80 am to 6:30 pm, miscellancous, Eastern, daylight

WOR, Newarls, N. J
& (o,

B

baseball, specinls; 8:30-1:30, con-
Sun, 4:80-4:30° pw, eoncert.

130 mi.  Arvaneite REadie Bup-
Program not established.

485 _also.
Daily ex Sun, 8:0 am,

2,000 mi.

7:30-7:60. Cenlral.

Epeeial,
iees; 11.! m: lhre":: Central,

am, mllsic
P

Thurs, Fri, § pm on, music,
Central.
25 mi.
Wed, Fri, 7:80-8:30 pm, 0cunurl.

11 am and 4 pm, westh-
ba:, 8:15-10, concert, lecture,

00 mi. Doubledny- Hﬂl
poi,  CODCEET,

I.un, \{Ld
Central.

1
Daily, 4:80- 530
Thurs, '8-9 pm, coneert, t
60 ml. Shotton Radio Mfg. Co.

0 p musio; entertainment. KN KOG,

500 mi.

Buckeye Radio Servics Co.
Mm, \\‘ed Frl. 7-8:15 pm, concert, news, lecture,
chiireh service.

un, 10-1 Enste
WCIH. Imllnnnuplls. Ind.

T,
0 mi, Hatfleld Elee. Co.
(Indlanapolis Star.) Daily ex Sun, 10-11 am, musie:
10:15, finencial, morkets; 1-2 pm, musje; 1:20, mar-
kets; 4-5 pmi, musie; 4:156, police notes; 4:50, basaball.
. Coneert,
ows State College.
Contral,

8 :80-10
300 mi.

160 ml

Alabama:

Birmingham, WIAG, W8&Y
Mobile, WEAP
Montgomery, WEKAN

Arizona:
Phoenix,

\\'nco Eled.
10:30, 2:30 pin.
negws, Sun, 3 pm,

EDYW, KFAD,

Prescott, KFBQ _
Tucson, KDZA

Hamiltop. | Arkansas:

Fort Smith, WCAC, WGAR
Little Roek, v,
Pi iy ‘Efr.i:}\m W;ggK
ne u
Crosley Mfg. Co, '
Weather: 1-8 pm, | California:
pm,  muslc, ¢losing | Altadena, KGO
Balkersfield, KDZB, KYI
KRB

50 mL Morow Badio Co. No EKFrCB

of Minn, 100 ml,

Tugs, Thurs,

Arrow Radio l'mbu Mon, | Berkeley, KQI,
tral

news, ele, al. | Kl Monte. KUY

Columbia Radie Co | Bureka, K

Fresno, KD‘?H KEMJ

Glendale, KFAC

Hanford, KEBD

Hollywood, KFAR, KGC

Long Beach, KSS

Los Altos, KLP

Los Angeles' KDZD,
KDZF, KDZP KFI

KHJ, Iuc KIS, KNN,

1,000 ml, Preeision

basebal

KN

KDN KQL, KUS, KWH,
KXS, J

Modesto. KOQ. KXD

Palmer School
7-8, con-

LN
Oakland, KFBEN, ELS,
KILX, KJM
Pasadena, KDYR, KLB
Pomona, KGF
Reedley, KMC
Redwood City, KDYN
Sacramento, KFBK, KVQ
Central, San Diego, KDPT, KDYM,
Dally, KDYO, KFBC, EYF
San Francisco, AG1, KDN,
EDZG, W, KDZX,
KFDB, KPO, KSL. KUO

Arkansas Light and
Sut, 11 am and

mi. Western | Son TLuis Obispo, KEBE
Santa Ana, KFAW
Stockton, KJQ, KWG
Sunnyvale, KJJ

Venice, EFAV
Colorado:

Boulder, KFAJ

vaudeville, Sun, 7

L. Bamberger

WOZ, mchmmﬁglud 486 only. 300 mi. Richmeond l;als-' Colorado Springs, KHD

Indium, Dal Hun,
concert, news, markets; 6:80 pm, concert, news, weath-

or, lecture, Central,
WPJ\. I;-JUrLU\\urRII, Tex.

manette, Da
WPI, !‘hiludulphia. Pa.

Daily ex Bun, 2: :m pm, 8:30, sporls, news.  Sun, 10:4
30 pm(.: nhumh service, Easte

WPM, Wnshlmlon. .

12-12:15 pm, markets;

ally ex Bun, l 0 um

203 9-9:30, Bun, 3-

WPE, Kunsas City, Mo.

Mon, Fri, Sun, 7:45 pm, coneert.. Sun, 8:15
ily. afterncon, 1

Denvel' DD5s, DN
DZQ, KI‘AI“ KLZ

G500 mi, Fort Warth connecﬂcut.
2:50-8 pm, 6-6:15, S
m, Cautral. Bridgeport, WKAX
Central Radip Co. | Greenwich., WAAQ
STl sitig I‘Ce-n*’r"‘ Hartford, WDAK
. g
®t, Juseph's CDH'-‘KB" New Haven, WCI, WGAH
Delaware:

e et tems, | Wilmington, WHAYV

Ing, (Washington Daily Nﬂwﬁ} ]Jumf aa: SBun, 12:30 | pigtrict of Columbia:

m, [eWs.
WPO0. Memphis, Tenn,
(News-Scimitar.)

tral.
WHEK, Hnrniltun. 0. 1,000

Mon, Ve
M d, S

(B0-0:30, cum-.en. .un.

church seryice,  Centr
Schenect: N,

WRM, Urbana, TIL
Thurs, B:80-8:55

WRP, Camduen, N, J.
Teleg, Delly ex Bat.

tion.  Eastern, dnyliglu snrJ.rJ

WRR, Dallas, Tex.
Dally ex Bun, 12

murkets, news; 7-7:16, pu'ln.‘l-
Sun, 11 am, chureh service; T7-8 pm, olice news,

0 mi, ‘Parrytown Radio
Bnt. 10:056 pm, Sun,

eliurely servive,
w,

Rl-scarch b.  Tues, Th s
10:3 2 pm, 10:05, Ensterﬁéﬁdulllnht BAVINE.

WSE, .\l!wlln Gn, 485
nal. Daily ex Sun,
employeess  2:30,
bedtime stories; 7-8, ©

WSN, Norlolk, Va.

SBun, 11 am, 6 pm, Linmh Bervice,
100 mi.  Shipowners Radio Bervice
Itw Man, Wed, Sst, 8:15-8:80 pm, concert. East-

Eria Radin Co.
Sat, 10-10:55 pm, news, concert, lectura Sun, 12:15-
1:10° pm, sermon, Ensmirg. dsﬂishf. saving,

WSX. I'lrle. Pa, 75 ml

WwsY, Birmingham, Aln

Maon, 8 pm, concert,
Daily, 7-0 pm, concert, naws.

mi, Doron Bros. Eleec, CD.
B:80-10:30 pm, concert, news,

8000 mi, Union College,
Sun, 7:80 nm gacred concert, speeches, ele.
niiscallaneons weeldny program. Hasiern,
41 200 mi.
pm, 9:06 on, news, econcert, lecture.
Bpeelal concerls irrvnnl?r
200

Central,

1" L pm, concert for industrial
markets;
baseball, markets, musle,
ete s 10:45-11:15,

weather,
eoncert; 4 ?n markels; 5-0,

l‘.lu'ne:i I-‘Quipmm\tcﬂn Anacostia, NOF
an-

Washington, WDM,
WEAS, WHAQ, WIL,
WIAY, WJH, WM,
WPN, WWX, 5¥N

Florida:

Jacksonville, WCAN,
WDAL

WFAW, WYAZ

am and 7:40 nnl.

Irregilar

Univ. of Il
i Miami,

Cmtrin'drml Inst. of Radio :l"el'!!i:!‘lola. WG AN
and Sun, [0-10:456 pm, instruc- Tampa, \,WDAE' WEAT,
inn mi, Clty of Dallas. | West Palm Beach, WEKAH
.‘:.'N) pm westher; 3-3:30, baseball,
pows: 8:30-0, musie, | Greorgia:

Atlanta, WAAS, WDAW,
WSB, 4CD ;

College Park, WDAJ

Janesville, WEKAY

Savannah, WGAV, WHAO

Idaho:

Boise, KFAT, KFBJ

Lewiston, KFBA

Moscow, EFAN

Wallace, KFCC

Illinois:

i
Alabuma Power Co, Cl‘%&!ﬁ%‘s, VI\-'{II;E;".

4-4:30, theater

muale
Central,

Tues, Thurs,

WAAF,
WGAS,

Dafly ex Sun, 2:30 pm, Ilanr'L:I. stocks: 8, concert. “"GU. WIAZ, WOX

Sun, & pm, clapel: Centrul. . JAZ, WQ>
\'4"'["l]3J Mathittan, Kan, 75 mi. Ean, State| Decatur, WBAO, WCAP,

Agrl. College, Dafly ex Sun, 8:55 sm, weather (code), WHAP

Central,
WTK. Parlg, Tex,
Bun 10 a

11 am to

WTF, Bay Clrr. Mich.
Sun, 1-2° pm, G.i
markets, Sum, 1-2
WWI, Dearborn, Mich
10-11 pm, Eastern,

WW I, Detrait, 1\{]:16.801850 %lﬁn. 1,000 mi. Detrolt News.

I}ufy ex Sun,

300 mi. Parls Radio Hlee, Co. Thaily
m to b -11 pm, miscellancous.

& pm. Central,

astern.
Ford Motor Co. Wed,

Peoria, WBAE, WFAP,
WIAN
Quiney, WCAW, WCAZ

Ra-Do Diail -
T T l‘l‘ mr‘f’gﬁ!} y ex | Rockford, WIAB, WJIAM
nmﬁﬂs 0= 'a'..

baseball, | gppingfiald, WDAC

Tuscola, WDZ
Urbana, WRM

ats 1o housewives, | Indianas

f-10.

congert, weather: 10:55, time slmnl! 12:05-12:45 pm, | Anderson, WMA

eoncert; 8:80-4:15,

concert, lecture,

in whk, 2-4 pm,
apecinl.  Enpstern,

wa. Wsshinglua. D. C

Cifiee D! .

Daily, 6:30-7:30 pm,
BARU, Louisville, Ky.
Downourd.  Mon,

Cantral,

markets, weather: §-8, news, base-
ball. Weel af ‘Iuiy 10 pnd every other week, T-8:30 pm,
“Fill in weeks, $:30-10 pm, concert,
locture, Sun, July 9, whk ete, 980 am-3:30 pm.
ehurch services and speeial; 4-6 pm, speclal,
special: 6-10, church services an

1,160 only.
Dally ex Sun, 10 am,
pm, 7:80, 8, markets; 0150, wenther. East-

WWZ New York, N. Y.
Dally ex Bum, 1:40-2 p
10:30-12 m‘uinight coneert,  Enster

YN, Washington, D. . i

200 };nji 02 3

Fort Wayne, WFAS
Frankfort, WEKAT
Huntington, WHAY
Sun, ﬂ}} Indianapolis, WLEK, WOH
Marion, WIA

post | Richmand,

South Bend, WBA& WGAZ
Terre Haute,
West Lafayette, WBAA

600 mi.
weather; 10:30,

John Wanamaker,

4:40-4, 4:40-5, | Towa:
0ot Natl Radio Inst | Ames, WOI
'"1 Bnsterne 0 - | Burlington, WIAS, WLAT

Cand mi. Duareell A,

Cedar Rapids, WJAM,
police news, ocoucert. WEKAA

Centerville, WDAX

Davenport, WHAI, WOC

Crystal—Loose Coupler Set

Employed in this crystal sel hook-up is
a small loose ecoupler with the primary
214 inches in dizmeter, wound with No. 20
8SC wire, and fitted with two sliders.
TThe secondary ls 17 inches in diameter,
wound with No. 30 SSC wire, and tapped
every 20 turns. The primary winding is
4 inches long and the secondary winding is
334 inches long.

The erystal detector uses galena and is
home-made. The phones have 8,000 ohms
resistance and the phone condenser is
home-made., With the average amateur
antenna this set will tune from 150 to 700
meters.

When tuning with this coupler the coup-
uns:lsqulxe se, the secondary being

outside of the primary most of the time

Des Moines, WGE
Fort Dodge, WEARB
Towa City, WHAA

Le Mars, WIAU
Marshalltown, WLAR
Newton, IAH

with a greater part of the secondary in
use—Willlgn A, Nush, Biddeford, Me.

Shenandoah, WGAJ

Sioux City, WEAU, WHARB
Vintan, V B

WateLlso, WEAZ, WHAC

Anthony, WBL
Atwood, WHEAD
Eldorado, WAH
Tmporia, WAAZ
Independence, WFAY
Lindsborg, WDAD
Manhattan, WT'G
Salinp, WFAD
Topeka, WJAQ

Wichita, WAAP, WBAH,
wmt'f-.‘_ WHAN '

B yaawiisaiaeticanradiohistonaCO Mk

State, City, Call
Hentucky:
Louisville, WHAS, WEAG,
WLAP, 9ARU
Paducah, WIAR

Louisiana:

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

Shreveport, WAAG,
WDAN, WGAQ

Maine:

Anburn, WME

Houlton, WLAN

Portland, WJAL

Sanford, WFAR

Maryland:

Baltimore, WCAQO, WHAR,
WEKC

Massachusetts:
Boston, WAAIJ, WFAU,
WNAC

Dartmouth, WMAF

Holyoke, WHAZXL

Medtford Hill=ide, WGI

New Bedford, DAU

Springfield, WEBZ, WIAP

Worcester, WCN, WDAS,
WDAT

Michigan:

Bay City, WTP

Dearborn, WWI

Detroit, ILOP, WCX, WWJ

East Lansing, WHW,
WEKAR

Flint, WEAA

Kalamazoo, WLAQ

Lansing, WH

Saginaw, W lAW

Minnesota:

Duluth, WIAP

Hutchinson, WFAN

Minneapolis, WBAH,
WCAS, WLAG, WLB

Northfield, WCAL

St. Cloud, WFAM

St. Paul, WAAH

Misgissippi:
Corinth, WHATU
Missonri:
Erentwood, WFAK
Cameron, WEAQ
Carrolliton, WLAB
Columbia, WAAN
Jefferson City, WOS
Joplin, WHAH, WJAC
Kansas City, WDAF,
WHE, WMAJ, WOQ,

WFPE

Marshall, WJAT

l.ockm)rt WHNAD

8t. Joseph, WEAK

St. Louls, KSD, WAAE
WCK, WEB,

Springfield, WIAT, W’KAS

'I'drl;lo. \K‘IA

Mont:

Butte, KEAP, KFEF

Great Talls, EDYS

Havre, KFBEB

Nebraska:

Hastings, WKAM, WLAD

Lincoln, WCAJ, WFAYV,
WGEAT, WIAX, WIAR,
WEKAC, WLAF, WMAH

Norfolk, WJTAG

Omahn, WAAW, WIAE,
WNAL, WOU, WOV

Rushville, WEAV

Nevada:

Reano, KDZK, KFAS,

New Hampshire:

Berlin, WEAQ

Laconia, WEAV

New Jersey:

Atlantic City, WHAR

Camden, WREP

Deal Beach, 2XJ

Jersey City, WAAT

Moorestown, WBAF

N. Plainfield, WEAM

Ocean City, AD

Paterson,

New Mexico:

Roswell, KNJ

State College, KOB

New York:

Albany, WNJ

Binghamton, WFAX,
WIAY

Brooklyn, WGAC

Buffalo, WGR, WWT
Canton. WC AD
Cazenovia, WMAC

Ithaca, WEAI
Newburgh, WCARB

New York, KDOW, WBAY,
WZ]?T WEATF,

Poughkeepsie, WEFAR

Rochester, WHAM, WHQ

Ridgewood, WEN

Schenectady, WGY, WRL

Syracuse, WBAB, '"WDAI,
WFAB, WLAH

Tarrytown, WRW

Troy, AZ

Ullca. WSL

Waterford, WFAG

North Carolina:

Asheville, WFAJ

Charloite, WBT

Raleigh, WLAC

North Dakota:

ggi‘go. WDAY, WEAJ

Akron, WOE
Athens, WAAV
Canton, WWE
Cinginnati, B,
WHAG, WIZ, WLW,

WMH

Cleveland, KDPM, WHE,
WJIAX

Columbus, WBAV, WCAH,

Dayton, WAL, WFO,
WIAJ

Defiance, WCAQ
Fairfield, WL-2
Granville, W.JD
Hamilton, WBAU, WRK
Lebanon, WP'G
Marietta, WBAW
Norwood, AL
Portsmouth, WDAB
Springfield, WLAM
Stoekdale, WIAK
To]edo. WEAJ, WHU,

| cmc“ )

Btate, City, Call
Washin C
A
Wooster, WGAU

Youngsmwn WAAY, WMC
Zanesville, WPL

Oklahoma:
Muskogee, WDAV
Okemah, WEKAK

Oklahoma City, WKY,
WMAR, BXT

Tulsa, WEAF, WLATL

Yale, WHAT

Oregon:

Astorin, KFEM
Central Point, KI'AY
Eugene, KDZJ, KFAT
Hood River, KQP
Klamath Falla. KDYU
Marshfield, KFBH
Portland, %
KGN KGW, KQY

Salem, KFCD

FPennsylvania:

Allentown, WIAN

Altoona, WGAW

Bridgeport, WBAG

Brownsville, WDAQ

Clearfield, PI

Erie, WJT, WSX

Harrisburg, WBAK

Lancaster, WGAL

MeKeesport, WIK

Parkesburg, §XW

Philsdelphia, WCAU,
WDAR, WFI, WGL
WIP, WOO0

Pittaburgh. EKEDEA, EQV,
WAAXN, WCAE, WHAF,
WITAS

Scranton, WLAO

Villanova, WCAM

Wilkes-Barre, WBAX,
WKAZ

Rhode Island:

Cranston, WIKAP

Edgewood, WEAG

Bast Providence, WKAD

Pawtucket, 10J, 1XAD

Providence, WEAN, WJAR

South Carolina:
Charleston, WFAZ
Orangeburg, WGAM
South Dakota:
Rapid City, WCAT
Sloux Falls, WFAT
Yankton, WAJU
Tennesgee:

Memphis, WKN, WPO

Nasnville, WDAA

Texas:

Amarillo, WDAG

Austin,

%eslt}lm on tW\E MAM
allas, AO, 0
WRER TS

El Paso, WDAH

Fort Worth, WBAF, WPA
Galveston, WHAR, WIAC

Houston, K’“’
WEV, WFAL GAR

Orange, WEKAL

Paris, WK

Port Arthur, WFAH

San Antunio. AS6, DM7,
WCAR, WIAR, ‘WoATL

Waco, WIAD, WLAJ

Wichita F:d!s, WKAT

Utah:

Ogden, KDZL
Salt Lake QCity,
KDZV, KZN

Vermont:

Bellows Falls, WLAK
Burlington, WCAX
Virginia:
Norfolk, WSN
Richmond, WBAZ
Washington:
Aberdeen, KNT
Bellingham, KDZR
Centralin, KDZM
Bverett KDZZ KFBL
Lacey, K
Fullman, KF‘AE ’
Seattle, KDZE, KDZT,
KIC, KHQ, KIR, KTW,
KZC
Spokane, KFZ, KOB
Tacoma, KFBG, KBG,
KMO
Wenatchee, KDZI, KZV
Yakima, KFV, KQT
West Virginia:
Bluefield, WHAJ
Charleston, WAAOQ
Clarkshurg, WHAK
Huntington, WAAR
Morgantown, WHD
Wiscongin:
Beloit, WIKAW
Madison, WGAY, Wi—l_n\
Milwaukee, WA
WCAY, \‘rHAD WIAQ
Neenah, WIAJ
Superior, WFAC
Waupaca, WIAA
Hawaii: ]
Honolulu, KDYX, KEGU
Porto Rico:
Ensenada, WGAD
San Juan, WKAQ
Canada:
Cal%m CHEC, CHCQ,

Edmonton, CJCA
Fort Trances, CIFPC
Halifax, CFCHE, CJCS

KDYL,

Hamilton, CKOC

Kitchener, ("J('OT‘

London, CHCS, CIGC,
CKQC

Montreal, CFCF, CHYC,

CIBC, CKAC, CKCS
Nelson, CICE
Ottawa, CHXC
Regina, CKCK
8t. .Tohn CICI, CKCR

CICD, CICN, CJ SC.
'VGKCE CFCB, CFYC

ancouver, . s

CHCA, (.‘.K b
HCF, CJCG,

..____u
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Knowledge Carried by Ether Waves

Higher Education Reaches Remote Districts

TH‘I-IBE is now an opportunity through the medium of

ether waves to place the elements of a higher eduea-
tion within the reach of all. Thousands of young men
and women who are denied at present further eduea-
tional advancement than their grammar or high school
courses may receive daily leetures by the foremost edu-
eators in our large eollege of learning. Developments of
long distance Radio reception permit the words of the
instructor to be clearly received at far distant points.

Teletype Leads to Newer Things

Inventions Will Follow Recent Success

IT'S ONLY a question of time when Radio will acecom-

plish the same thing as electricity and wires can do
at the present time. For years the telephone and tele-
graph has been the one prineiple aid to the stock broker,
but now the Radi is a much better means of com-
munieation. The automatic Radio teletype now copies
messages from the 2ir on a typewriter. An airplane
operator can write a message at any time and feel as-
sured that it's being copied at headquarters whether
the sizual corps elerk is on the job or not. We may
dream of the time when trains will receive power from
Radio waves or a wateh kept over the home while you
are away on a vacation, but how soon will this all come
to pass is a question to ponder over.

Broadcasting Stations Increase
Only One State Still Remains Without a Station
SIN'CE the licensing of the first publie service broad-

casting station in the fall of 1921 there have been
only sixteen such station licenses withdrawn and the
number has inereased until we have now 502 stations in
the TUnited States. The number of licenses granted
each week has been deereasing to some extent. However,
those who have taken out licenses within the first few
months do not contemplate cessation of their netivities,
It is natural that the licensing should decrease slowly,
for today the saturatiom point is being approached.
There are now stations in all but one state, and in praec-
tically every city of importance. Too many, unfortu-
nately, are at work in some eities, so that frequent inter-
ference with each other is common. With the new regu-
lations, depending upon legislation, granting broader
bands for broadeasting, however, it is hoped that better
and far more efficient service can be rendered. The
establishment of eclass “*B’’' staftions on the 400-meter
wave length will also improve the situation. °

Radio Parasites Are with Us

The Unscrupulous Promoter Sells Radio Stock
HERE is no new device or machine of merit which
tends to have a basis for a substantial manufacturing
roposition but what the promoter is an important fae-
or. It is quite necessary to have a promoter if a big
business is to be established, but right here is where
the faker, the stock ti:l)bher and wily broker starts his
nefarions money grabbing scheme to pick up the savings
of the working class,

All of the fake companies run true to form. Immense
profits, association with highly successful financiers, ex-
amples of snecess made by old established Radio firms, are

| some of the inducements laid before the prospects.

U brokers have taken advantage of the
sudden popularity of Radio. They have ‘‘organized’?
companies of large sounding names and high paper
value only to fleece the gullible public of its money., Blue
sky laws have been no hindrance to them apparently,
for they have gone on gathering in their dollars from

the ‘‘one-n-minute’” class just as though there were no
law to eheck them.
There is also an epidemic of ‘‘pirate Radio parts,”’
as they are ealled, which struek the business in such a
that it has cansed turmeil in the ranks of the estab-
) manufacturers. Radio companies have sprung up
like mushrooms after a storm, and with them have come
all sorts of Radio apparatus, good, bad and indifferent.
Almost the same is true of companies that actually
produee parts. Many of them never knew what Radio
was until the eraze came along, Many knew just

enrmgh
1o produce mehhin%h:hnt looks like something it ought

to be, but isn’t] rts are put to sell, mora

Condensed

By DIELECTRIC

It is mot an infrequent occurrence, nowadays, to see
a picture of some inventor of Radio apparatus viewing
his Intest addition to the marvels of the science with
the expression of a seer—visualizing the great things to
come from its use. Dr. De Forest transmits code sig-
nals for ‘‘seer,’’ ns he stands looking at his new Radio
Bottle. This ‘‘Bottle’’ seems to have some of .the po-
tentials found in balf-pint varieties, known as portable
hip sets; only requires a short wave but carries for a
long distance. It is worthy of note that with this oseil-
lating andion one-third of a kilowatt carries the voice
from the wilds of New Jersey to the Middle Western
states.

All of my eriminal impulses are rapidly fading out,
If you have any, better encourage them to do likewise.
With the new broadcasting system installed at Police
Headqunarters in New York City, capable of covering an
area of 30,000 square miles, quite an army of sleuths
can become aetively interested in the touring intentions
of eriminals before they wander very far afield. The
day is surely coming, too, when like equipment will be
installed in every large eity, so that the police resources
of the entire nation may be available a few seconds after
the detection of a crime.

Another link fastened to the world’s ether chain.
When the Postal Telegraph-Cable Company eonsum-
maied an agreement with the Radio Corporation of Amer-
jca, not only was communieation through the air ex-
tended, but the supremaey of American-controlled serv-
ice advanced comsiderably. 8o now, whatever may hap-
pen to the Atlantic eables, a message entrusted to the
Postal eompany will surely reach its foreign destination
vin Radio. “*Tubes out’’ for five seconds in honor of
this additional gem to the Radio Crown of America!

Electrieity has a fairly intimate acquaintanceship with
many lines of industry. Perhaps you ean recall when
it was otherwise. Hertzian waves have not as yet been
formally though some shrewd individnal will
show us the proper etiquette to follow in bringing the
two together. Operating a cotton loom by means of
these eleetromagnetic waves is an experiment which may
easily prove the forerunner of wonderfnl things to fol-
low. “‘The hand that sends the spark rules our indus-
tries.”” When will that become a maxim?

In Elkins, Pa,, lives a man evidently jealous of the
innovations made in Radio receiving sets, who deter-
mined to show us fans how a pocket telephone outiit
conld be made, attachable to any telephone line, for
securing the services of ‘“central.’’ This **cuckoo bona ™
(for that is its name) the inventor believes will become
used by policemen getting in touch with headquarters—
and by stranded autoists. We don’t deny Mr. Maefar-
lane the usefulness of such an invention. Can’t we coax
him to join the Radio bugs and produce something for
ust

So Howard Thurston, the famed magician, has at last
succumbed to the spell which mastered Sir Oliver Lodge
and Sir Arthur Conan Doyle sometime ago. Maybe Mr.
Thurston will learn tlie language of the spirits so well
as to be able to hobnob with them at his pleasure. Tt is
comforting to see that he makes no specific mention of
Mars, yvet does conelude all of the planets may be in-
habited, either by spirifs or physieal beings. Sitting
before my mundane set I have numerous times been im-
pressed with the idea (as he) ‘‘that someone was trying
to impart information,’’ and, by readjusting the dials,
foond such fo be the ease. However, in each instance
it was a well-known broadeasting station not over six
hundred miles awny. Perhaps there is ““a direet com-
nection between occult force and Radio power,’’ as
the great magician says, but it takes a magician to ex-
plain the trick.

A little while ago, as you remember, a freight train
was set in motion at East Pittsburgh by Radio, being
haled as a remarkable event. Why is it not possible to
control moving trains, change signals and acecomplish
many other things on railway systems using the same
medinvm? TIf it can be adapted to the saving of lives
of passengers by avoiding train wrecks, what a boon
that would be. The longer we enjoy the entertainment
it affords, the more convinead we become of its ultimate
utilitarian use.

Just as I was beginning to entertain a real friendly
feeling for Dr. Steinmetz (gradually fargetting his de-
nial of the ether wave theory) Mr. Arzinger broadeasts
a message from Birminghom, Ala., substantiating the
Daoctor’s conclusion. This new wizard essays to tell us
what does earry our Radio messages. Hydrogen ions
are the thing, ye Radio bugs, not ether waves! Verily,
nothing is static save static in Radio. To receive with
the utmost perfeetion, aceording to this investigator, one
must install bis set in a elime where there is no bottom
to a thermometer. Hydrogen jons inerease as the tem-
perature decreases. Old Man Static fears one theory
no more than another.

Ong other number before signing off. Mr. Arzinger
uses no aerials with a set he has made, yet receives from
distant stations with entire satisfaction. The time was,
and not so long ago, when an outside antenna was con-
sidered absolutely essentinl, then we brought them in-
side—finally developing the loop antenna. My guestion
is can this aerial-less set accomplish what the directional
Toop does?

T e A - S - cm—

RADIO INDI-GEST

Cutting Up While Being Cut Up
““Through it all,’’ the Times says of the Philadelphia
girl who listened to the Radiophone while nndergoing an
operation, ‘‘the patient entertained the nurses with
laughing comment on the ‘good execution’ of the artist
who was transmitting Chopin for her.’”” What do you
suppose some of her laughing comment was? Probably

she said, ‘“Chopin, ¢h? Ought to be Choppin’.'?

Then He Will Hear the “Bugs”

An Ameriean has constrocted a Radio receiving set
which fits into a fingér ring.

MY RADIO

amnouncement that another American has invented one
which is only visible through a microscope.—The Passing
Show (Londomn).

He's Married
Maybe Assistant Secretary Roosevelt was afraid the
lady politicians would not ring off if he let them use
the navy’s Radio.—Indianapolis Star.

They'll Never Squeal Again!

Charles Howard Norton, of Paoli, Pennsylvania, writes
us that while placing shields between transformers he
unnecessarily ran his B batiery through the filaments
of three perfectly good vacuum tubes. That is, they were
good before he did it. He wishes ns to tell of his sad
experience in our columns for the benefit of the rest of
our friends. Here goes:

MORTUARY NOTICE

Died of ineapacity for electrons, three loving vacuum
tubes of Chas. H. Norfon. The filameuts were electro-

ey
SRR —Q

cuted by experiment. Funmeral arrangements will be
announced later. Please do not broadeast sympathy,

Amends Senator White’s Radio Bill

An experience I had the other day suggests to me an
improvement in Radio that must be made before Radic
ean be truly useful to all families.

My wife called me up at my Radio station and asked
me to bring home a loaf of bread., This oceurred in the
busiest hour of the day. Had she called me up on the
regular telephone I would have upbraided her severely
for her thoughtlessness in ecalling me up at the wrong
time. i

But over Radio I conld not speak to her in that way,
beeause all the neighbors who have Radio sets would
have heard it.

Therefore, I had ta swallow my anger, as the saying is.

Thus, yon see, Radio interferes with the normal fam-
ily life. It should be made safe for eussing, so that a

man ean tell his wife what he thinks of her withount
everybody in town hearing him. I hope something can
be done about it.—Al Segal in the Cincinnati Post.

Send It Back if You Don’t Like It

A fan in St. Louis reeorded a Radio seleetion upen
4 phonograph record and then passed it along. He sug-
gests sending it back to its place of in by the same
Er;:i:ess The first thing we know a fellow talking by

dio around the world will be bothered by the sound
of his own voice received at the same time it is sont.
And that’s going some. ;

We await with interest the
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Use of the Radio Receiving Set in the Home

Part IV—Regenerative Receivers
By H. M. Towne

a vacuum tube are best understood if

we consider the vacuum tube circuit
as comprising two individual circuits. The
part of the circuit from filament to grid is
the “input” ecircuit and the part between
filament and plate including the B baltery
is the output cireuit. The fundamental
feature of a regenerntive receiving cir-
cuit is some means of returning some of
the energy from the output circulit back
into the Input circuit,

o
. <.

oz

THE PRINCIPLES of regeneration in

BATY

We must keep in mind that the input
controls the output, and that the output
circnit supplied by the B battery contalns
many times the normal input energy to
the grid which is supplied entirely by the
feeble osclllations of the antenna elreuit.

If we can feed back some of the output to |

the input it will affect a still greater out-

put since the feeble antenna circult oscil- |

lations will be reinforced by the energy
which is fed back. This may be accom-
plished by coupling the output and the
input circuits together using either in-
ductive, capacitance or resistance type of
coupling.

Inductive Back Coupling

" The induetive coupling is the best known
and more commonly used method of re-
generation and it provides for a fine ad-
justment of the coupling =o that the
amount or degree of regeneration can be
easily controlled. Figure 12 shows the
diagram of connections for an inductively
coupled regenerative circuit employving the
single-circuit system of tuning. It will be
seen that the only difference between this
and the simple vacuum tube detector cir-
cuit previously shown in Fig. 10, is the
addition of the induetance coil Lo which is
called a tickler eoil, This is coupled by
variable coupling to the main tuning in-
ductor L. There are two important condls
tions and these are that the direction of
the current should be such that the sign
of the charges fed back to the grid by the
coil L. will always be the same as crealed
by the incoming antenna oscillation, and
that the degree of coupling should not be
close enough to make the vacuum tube

generate continuous ations,

The first condltion i sined by proper }
relation of direcetion of coil windings ot
both L and L, which will be explained |

more fully later, and the eecond condition
Ig had by using the proper number of turns
on L; combined with sultable variation of
voupling and correct plate voltage as sup-
plied by the B battery. Other factors af-
fecting the regeneration are the size of |
grid condenser, the fillament temperature,
and the antenna circult constants. The
general relationship, however, is such as
1o permit design without experimentation.
Design Governs Type of Coils Used
The arrangement and mounting of the
varigus Instruments to compose A& regen-
erative receiving set will govern,
less, the type of coil system used for L

VARIOMETER

VARIOMETER
ROTOR

more or |

turns of No. 20 single cotton covered cop-
per wire with a tap brought out at every
tenth turn and these taps soldered to the
ewiteh polnts on the back of the panel,
The varlometer on the left end conslsis of
7 turns on the outer cylinder and § turns
cn the inner cylinder and these connected
in serles. This variometer provides for a
very amall but accurate or vernier adjust.
ment of the tuning Inductance and while
it Is a big advantage for sharp tuning, it
is not necessary and may be omitted.

The Variometer Rotor

A variable tuning condenser with vers
nier adjustment will accomplish the same
result. The inner cylinders are 3% inches
in diameter. The rotary cylinder of the
variometer i= 1 inch long while the tickler
coil is wound on a cylinder 13; Inches long.
The tickler ccil consists of 75 turns of No.
26 double cotton covered copper wire with
taps brought out at every 25 turns. Ordi-
narily about 50 or 60 turns is about right
for a tickler coil but the taps enable trial
of different number of turns and the per-
manent connection can be made then to
whichever tap proves best to control the
regeneration.

The colls should be so connected, that
with the main inductor and the tickler in-
ductor on a given axis, the antenna to
ground winding of the main inductor will
be clockwise and the tickler winding from
plate to the B battery will be counter-
clockwise, or vice versa. This is the econ-
dition for maximum regeneration. By ro-
tating the tickler In either direction the
regeneration will be reduced and will be &
minimum when the tickler has been ro-
tated just 180 degrees, or one half revolu-
tion. In this position, the eurrent through
the tickler ceil produces a magnetic field
which will oppose the field of the main in-

ductor as produced by the incoming an-
tenna oscillations,
Spider Web Coil System

Figure 14 shows the so called “Spider
Web" form of coll system, This form of
coll ig very simple to construct and mount,
The ruHs shown are about 4 fnches inside
diameter of winding and 6% iInches out-
gide diameter and consist of 60 turns o.
No. 22 double silk covered copper wire.
| Taps are brought out to a multl-point
switch at every tenth turn. Two binding
| pOSts provi de for connection to the inner
| end of the windi ng and to the switch arm
which by rotation will engage any desirea
tap. The tickler coil may be made identi-
cal to the tuning inductor with the excep-
tion of multi-point switch belng mountes
on the opposite side so that the coils can
be closely coupled as shown.
| One or both coils are mounted on a hinge
s0 that they can swing away from each

VARIOMETER
conTROL oY micKLER
CONTROL
Figure 13

and L;. For panel mounting, the cylin-
drical type of coils are conveniently em-
ployed. Figure 13 shows a single circuit
tuning Inductance with tiekler coil mount-
&4 inside the main inductance and ar-
ranged on a shaft for rotary coupling, and
& similar mounting of a 15 turn variome.
ter in series with the main inductor and
the whaole mounted on a %4 -inch panel with
the controlling knobs on the front of it
The outer cylinder ls 4-inch diameter ana
about 5 incheg long and has about %-inch
wall.

The main inductance consists of 70

other for coupling adjustment, With the
coils close together and looking along the
axis of both colls, the antenna to ground
winding should be clockwise when the
plate to B battery winding Is counter-
clockwise or vice versa. Regeneration is
controlled by varying the distance between
the two coils,

The forms used for winding these coils
were out from pressboard and the layout
was made from a motor armature iron
punching. These armature punchings ol
various sizes can be had for the asking at
most any electrical repair shop. Lay the

pressboard and
Then fol-
A spider

punching on i sheet of
mark around it with a pencil
low the pencil lines in ocutting.
web winding form should have an odd
number of spokes so that adiacent turns
will come on opposite sides of the spokes,

mended for receiving sets where the wir-
ing is to be permanent and about No. 14
E. & 8. size will be found easy to bend and
still make rigid connections. If tinned
copper wire can be obtained it is to be pre-
ferred as it simplifies the task of solder-

TUNING InDuCTOR  SRID  TELEPHONE  VACUUM TUBE
COVDENSER TERMINALS
TIERLER COV, | - T\ S [ ey Juse
0 0o
® ©
ANTENNA O ABATTERY
TERMINAL O N o - TERMINALS
@
COVPLING CONTROL
LEVER s
23 ~ S 84T TERY
. TERMINALS
GROUND TERMINA 2
Q Q
21 PLATE ™)
C FILAMENT
VAR48LE T #ECSTAT
CONDENSER
POTEN TIOMETER
Figure 15

Simple Inexpensive Set

Figure 15 shows a simple and inexpen-
silve regenerative receiving set using sin-
gle-circuit tuner and employing the splder-
web type of inductors. While this outfit
does mot present as pleasing appearance
some, it is second to but few in effi-
ciency for broadecast reception. The parta
for this set can be purchased at a Radio
supply store for a total cost of about
$21.00, This includes B battery and tele-
phone recelvers. The varlous parts are
mounted on & hard wood base which should
be dry and well seasoned, The connec-
tions may be made using flexible stranded
conductor similar to Jamp cord, or stift
bare copper wire may be used as shown.
The bare wire connections are to be recom-

as

ing, it will not oxidise, and it matches up
better with the nickel finish on most of
the Radio instruments,

Connection Scheme

The diagram of connections for this set
is shown in Figure 16. It will be seen
that the inductor has no taps. This sim-
plifies the construction somewhat. Mgst
of the broadeasting stations operate on
wave lengths between say 325 and 400 me-
ters. The range is sufficiently smgll to be
covered by adjustment of the variable con-
denser in combination with a flxed value
of inductance. Hoth the’ tuning inductor
and the tickler have 6 turns of No. 22
double cotton covered copper wire. The
tuning Inductor i&8 screwed down to the

{Continued on page 12)
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Radio for Beginners
Radio Dictionary .

130 West 42d Street

The most up-to-date Treatise on Radio

“TEXT BOOK ON RADIO”

By James R. Cameron

Whose text books are used by i
the U. S. Army, Navy and De-

partment of Public Instruction.

350 Pages, profusely illus-
trated, written so the amateur
can understand. At the same

How to Build Your Own Radm Set .
Buy them from your Dealer or direct from
TECHNICAL BOOK CO.

“TEXT BOOK ON RADIO”
is a standard text book, for the
technical radio student.

SURE OF YOUR COPY

CLOTH BOUND..... $2.50
FLEXIBLE LEATHO. . $3.00

THIS “TEXT BOOK ON RADIO” IS THE BIG BROTHER TO

“RADIQ’S THREE BEST SELLERS”

5 ) e IOV
8 .50
25
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Receiving Set Hook-Up Has No Aerial

Ground Only Required
to Intercept Messages

The diagram accompanying this article
shows a hook-up that employs no aerfal
I anm getting results better than when I
use a loop aerial. ‘This hook-up can be
used to advaniage on an automobile Radlo
&el, becauseé there is no aerial to disfigure
the appearance of the car. The tuning is

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out at home that would
nid vour fellow Radio worker if
he only knew about them. There are
new hook-ups, mew ways of making
parts and various unique ways of op-
erating sets that are discovered every
day. RADIO DIGEST is very much in-
terested in securing such material
Send them in with full details, Includ-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINES DEPARTMENT,
RADIO DIGEST,
128 West Madison St., Chicago, 11l

very critieal, but favorable results have
been obtained. Atmospheric mnoises are
greatly reduced by this circuit

I have heard Btations KYW, WHA and
many others very plainly by means of this

DIAGRAM OF CONNECTIONS USED

1
s

.2 &0

cwocearc (7
\
=
A GATT.
hH'l'cV 22%
gt o
TUNING COVL, "= I
L d&#rr@sy
Al
new fofm eof Radio receiver without an

aerlal. 1 am using a loud speaker suc-
cegsfully In the reception of concerts in
the immediate vicinity. Walter C. B
Druse, Milwaukee, W

<Insulating Tubes

It is Dbest to protect the lead-in wire
from the wood when running it into the
house, A good insulator for this purpose
is one of the small glass bottles in which
candy pills are sold. Two of the bottles
in which “New Skin the liquid court-

plaster, is sold will serve the same pur-
pose. These bottles have no tapering neck
and are about H-inch in diameter. The
closed end may be removed by tying a
string about the bottle close to the end,
soaking the string in kerosene and apply-
ing a flame. While burning briskly and
the bottle end is hot, quickly dip it in cold
water., The end will break off. Bore a
| hole through the window casing or sash
at the top and fit the glass in tightly. Run
the wirae through this tube—Vernon
Hagelin, Geneseo, 111,

~ USE OF RADIO SETS

(Continued from page 11)
base and the tlckier is supported on a
hinge arrungement so that it will swing
up away from the tuning Inductor to pro-
vide eontrol of regeneration. The variable
condenser js a 21-plate size, which in con-
Junction with a 125-foot antenna and the
$6 turn, tuning inductor was found to per-
mit & tuning range from 270 to 475 meters.
This just nicely takes in the present
broandeasting band. An adjustment of 80
on the condenser seale corresponds to
about 360 meters with the 125-foot an-
tenna. A shorter antenna will, of course,
require a large number of turns on the
tuning inductor, while a still longer an-
tenna will permit a reduction of the in-
ductor turns.
Grid Condenser Construction

The grid condensér can bhe constructed
or purchiaszed as desired. If purchased a
M08 mfd, capacity is recommended. 1If
constructed, it may consist of two sheeis
of tinfoll 1 inch by ¥ Inches, separated by
& sheet of thin mica or waxed paper 1%
jnches by 33 Inches, Connection s made
to each foil sheet. A convenient method

g

=24
=LLLy ‘l!”““ 2
e S KU AT

i to use three sheete of waxed paper
with the foil sheets Inserted between the
middle and outside sheets of paper and the
whole rolled up over & lead pencil. This
is permanently held by a gummed label
around the roll. A connection is made to
each foll strip,

If it is desired to try a grid leak re-
sistance in shunt with the grid condenser,
@ simple leak may be made using a small
strip of rather stiff drawing paper and
applying lead pencil marks to the paper to
form the high resistance leak. A strip

. of the paper about % inch by 2 Inches la

about right and both ends should be
given a very heavy coating of lead for an
area of about ¥ inch by Y inch. A very
soft lead pencil should be used so that the
covered end areas are¢ very black with the
lend. Then insert a small wood screw
throngh the center of the lead covered
and serew the sheet down to a small
block of wood or to the base of the re-
celving set. Make connection from each
wood screw to each side of the grid con-

denser.
Adjusting Grid Leak
It is then ready to apply lead pencil
marks between the two heavily leaded end

areas to formn the high resistance con-
ducting path. A’‘good way is to apply the
Jend while a station is being received. As
the band of lead becomes wider and
heavier the resistance will decrease. The
best value will be evidenced by slightly
louder and eclearer signals. The paper
alone presents infinite resistance provided
it contuins no moisture. By slowly ap-
plying the lead the leak resistance can be
muade most any desired value. If too
much lead is applied, it can be erased
eross-wise to remove some of the lead,
This increases the resistunce again, A

leak of this kind will remain permanent in.
tesistance value and th

- ‘-..._

with different characterlstics is used. As
previously stated, however, a lot of the
vacuum dJdetector tubes operate equally as
well without a grid leak as with one.

The FPotentiometer

It will be noted that a potentiometer is
shown with the regenerative receiving set.
This is a4 coil of high resistance wire to
Eive a total resistance of about 200 or
400 ohms. It has three terminals, one on
each end of the resistance wire and a
middle terminal whieh connects to a con-
tact arm that rotates and makes contact
with any turn of the ecoil. A= shown in
the diagram, the two end terminals are
connected across the fillament terminals of
the detector tube and the connection from
plate circuit to filament is made to the
middle potentiometer terminal. This en-
ables the plate circult to be connected Lo
either the 4+ or — side of the filament o
at any Intermediate point. The fllament
has normally 6 volts across its terminals
and we can, therefore, think of some point
on the filament where the average voltage
is zero. Then the <+ terminal is 2% volts
positive with respect to the average zero
point, and the — terminal 2% volts nega-
tive with respect to zero point

The potentiometer effect enables the
plate circuit to be connected to any polint
on the filament wire; that is, at the zero
point or at any point on either the negn~
tive or positive halves. Thig adjustment
permits a very aceurate control of regen-
eration in the receiving circuit.

What actually happens is that the volt-
age of the B battery with respect to the
average or zero point of fllament ls made
varjiable plus or minus 23 wvolts, or an
effective variation of 5 wvolts. On most
soft tubes (those having relatively high
gas content), the plate voltage is more
or less critical and the slight variation
made possible by the potentiometer en-
ables the action of the tube to be gradually
adjusted to the best point of regeneration.

Phone Receiver Connections

There Is one point which might be men-
tioned about the proper connection of tele-
phone receivers. The receivers consist of
a combination electro-magnet and perma-
nent magnet to actuate the receiver dla.
phragm. The permanent magnetism will
be observed if the recelver cap is removed
and diaphragm lifted carefully away from
the receiver case. This permanent mag-
netisem i essential in the operation of the
recelver and it must be retained in order
to prelong the life of the receiver.

The small coils of wire around the pole
pieces from the electro-magnet and cur-
rent through these coils will either buck
or boost the permanent magnetism, de-
pending wupon the direction of eunrrent
through the coils, It is noteworthy, there-
fore, when using receivers with a battery
in the c¢ireuit, that the connections are
made so that any direct current flow will
be in the direction which will not tend to
reduce the strength of the permanent mag-
nets.  Most all telephone receiver sets
have the terminal cords marked differently
in the braided insulation covering, and
this is to indicate polarity.

Different manufacturers have different

method of indication and therefore, gen- |

eral instructionz will not always apply.
Cme should get the correet polarity indica-
tion from the manufacturer of whatever
type of recélvers he has and connect them
with the correct terminal on the B battery.
The recelvers will operate when connected
allhar way but the maximum mnme and

o b . =
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the correct polarity connection, and more-
over, the strength of the permanent mag-
nets [s better preserved.

Operation of FPinished Set

The operation of any Radio receiving
set penerally sifts down to personal ideas
which come after a bit of experience.
With the ecircuit shown in the diagram
Figure 16, the sequence should be as fol-
lows. First set potentiometer about mid-
vay between the ends of the resistance
wire. Then set tickler ceil at fairly c¢lose
coupling, Next adjust filament rheostat
until the filameént Is between red and
white in Incandescence. When regenera-
tlon begins there will be a hollaw purring
sound in the reeceivers or it Is evidenced
by a sharp click when a moistened finger
is touched to the grid terminal. Regeners
atlon is augmented by lncreasing fllament

temperature, the pliate voltage, or the
tickler coupling.

One or all of these adjustments can be
tried. When the tube is in the state of

regeneration, adjust the tuning condenser
until the desired signal is heard. Then
adjust the potentiometer and filament
slowly until maximum intensity of signal
is had without distortion of quality. Over-
regeneration will produce a state of oscil-
lation in the cirecuit which will be evi-
denced by badly distorted quality of voice
of musie or by a shrill howl or squeal.
Always aim to keep the regeneration
well below the oscillating point, as the
oscillating state converts the receiving set
into a minature transmitting set and the
oscillations produced by it can be heard
for a radius of half a mile or more and
will greatly interfere with the operation
of other receiving sets which may bé in
the zame neighborhood or locality.
(Continued in October 7 issue.)
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VARIOMETERS — VARIOCOUP-
LERS — INDUCTANCE COILS —
RADIlI TUNERS
For Sale at All Res ble Dealors. 1If

rite Giving r Dealer’s Name
DALT%N, WHIT'ISTER. TR.UE’ Co.
2905 . Madison Gﬁmgo
A

'Double Filament Globe
Makes Vacuum Tube

A very good detector tube can be made
at the cost of about one dollar. The nec-
essary parts are, one Ford double fillament
globe, one strip of pure tin 3 inches long,
eight inches of friction or adhesive tape
and one plece of copper wire about 6
inches long. On the base of the globe
you will find two contact points. One
leads to the dim filament and the other
to the bright filament.

Twist A wire around the brass part of
the globe and connect the other end to
one gide of a six-volt storage battery. A
wire from the other batiery terminal Is
touched to each lead contact point to de-
termine which filament is the dim one,
When the dim filament is found, burn it
out. This may be accomplished by apply-
ing a Ilarge wvoltage.

Attach the plece of tin on the outside
surface of the globe with friction tape as
shown and solder wires to A, B, C, and .
The burned out filament A is the grid.
The wires B and C are the filament leads
and D is the plate.

Extreme care should be taken

to sce

that the plate is attached on the “grid™
side of the globe.

These tubes are cheap, efficlent, and will
last for a considerable length of time.
They are not as efficient, of course, a=z the
manufactured kind, but they will do the
same work.—H. P,, Dallas, Tex.

RADIO SUPPLIES STORES
™ iy
TELEPHONE MAINTENANCE CO
20 S. Wells St. Franklin
5206 W. Madisen, Austin 7041, 12 E 7S
Leok for the TELMACO Sign

Headquarters for
-
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Supplies
and ent
Radio Department
COMMONWEALTH EDISON
ELECIRIC SHOPS'
72 West Adams Street
Chicago, L

Distributors

DeForest Radio Sets
All' Topéa

IMMEDIATE SHIPMENT
Head Sets
Vario-Couplers
Variometers
and all necessary parts
for constructing your

own set.
Write for Complete Price List

Special Discounts to Dealers
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Simple Instructions for the Beginner

By Harry J. Marx
H. C. Coils for Radio Frequency

HEN great recelving range or long

distance receptlon is desired, it is

necessary to adopt amplification at
Radio frequency, that s, the amplitude
of the oscillations is increased prior to
rectification by the detector tube. As has
been stated before the high frequency cur-
rents when received from any considerable
distance are entirely too weak for recti-
fication with the result that the audio fre-
quency amplification has no positive cur-
rent to build up.

The only remedy, then, is the amplifica-
tion or building up of the initial current
by means of Radio frequency ampiifica-
tion. This does not produce such an in-
crease in the strength of reception for
each added step of amplification as would
audio frequency stages. The former will
bring in reception, though perhaps weakly,
which any amount of audio frequency am-
plification alone would not rendet audible,
because a certain required strength or am-
plitude s essential for rectification.

Many types of Eadio frequency trans-
formers have been placed on the market,
Amateurs, ip experimenting with these,
have had a varied degree of success, Very
often the cost has been prohibitive, espe-
cially when the success has been dubious.
Even resistance couplings are rather ex-
pensive and do not furnish the degree of
efficiency that is desired, especially for the
law wave length ranges. For this reason,
many of the amateurs are seeking other
methods and types of couplings for their
Radio frequency amplification,

Honeycomb Coils and Condensers

Of all the Radio apparatus found in the
miscellaneous collection of the average
amateur, honeycgmb coils are usually in
abundance, Likbkwise variable condensers
are also unusually well represented. Such
beinzg the case, what would be more
reasonable than to attempt the use ot
these two pleces of apparatus for Radio
frequency amplification? Both pleces are
reasonably priced and easily obtained.

Radio frequency amplifying stages must
have thelr couplings of such a design that
they can be relled on to have all induction
values ldentieal. Otherwlse one slightly
different than the remainder will filter out
signals on which the others would give
best amplification. No two colls with their
leads and connections can be commercially
made to exactly balance each other. For
this remson, variable condensers must be
usged for accurate control of the Inductive
values,

Likewise, in Radlo frequency amplifi-
gation, it has heen found that the induc-
tion coils should have a reasonably low
self-capacity in order that they may oper-
ate over ag wide a band of wave lengths
as possible. On this account, it will be
found desirable to use variable condensers
with a low maximum capacity, that s,
not more than 0006 mfd. In fact, 00025
mfd. will be found to give much more sat-
isfactory results.

Selecting Honeycomb Coils

In selecting the proper honeycomb colls
to use for a renctance capacity' coupling
in Radio frequency, it will be found that
the numbeér of turns or type of colls de-
pends upon the wave length range desired.
and the variable condenser that is to be |
nsed in conjunction with the coil.

For example: Suppose it is desired {o
cover a wave length range running from
700 to 1000 meters. It will be found that
a T5-turn coll with a 001 mrd. condenser
will have a range running from about 300
to a little over 1000 meters. The high
capacity of the condenser, however, is not
favorable for Radio frequency work, A
100-turn coil used in conjunction with a
0005 mfd. variable condenser will have a
wave length range from 462 to slightly
over 1000 meters. The results with this
combination will be found slightly better
than the previous one.

The best results will be obtained through
the use of a 150-turn coll with a variable
‘condenser of 00025 mfd. capacity, The
range in this case will be from a little
below 700 to slightly above 1000 meters.,

In addition in this case, the 180 degrees
rotation of the condenser coil will permit
adjustment over & range of 300 meters.
This will be found, therefore, to be much
more accurate than in the first case where
the adjustment would cover 700 meters,
In addition, maximum efliclency will be
‘obtained because of the low maximum ca-
pacity value of the condenser. (The fact
must not be overlooked that every induct-
ance coll has a natural self-capacity, the
effect of which must be added to the other.)

Design for Present Broadcasters

With the present broadeasting range
for popular service, running from 260 to
400 meters, or even 485, it will be wise to
select an operating range of 300 to 500
meters. The 35, 60 and 75-turn honeycomb
coils will be found to cover this range.

he 3i-turn, however, requires o 001 med,
vwame condenser, making the capacity
ton high.

The G0-turn eofl {8 much more practical
v@'ﬂf the required capucity Is only 0005

mfd. For most accurate tuning and best
results, the 75-turn coil with the .0005
mfd, variable condenser will be found most
practical. Following this idea through,
any range in wave lengths can be sulted,
Slight variations between coils for differ-
ént stages can be overlooked and later ac-
counted for by the condenser adjustment,

| centimeters equal one milhenry),

To the amateur who desires to wind single
layer colls, the second column in the table
shown gives the inductance of the honey-
comb coil in milhenries,
34TE PN
) S
1

In this formula, "L" equals the iuduAc't-
ance of the coll in centimeters (one miilion
“r"" equals

radius of coll in centimeters, “n" equals

TABLE OF WAVE LENGTH VALUES FOR HONEYCOMB COILS
With Different Condenser Capacity Values -
Wave léength Wave lumnh Wave length Wave length
No. of AMilhenries with .001 with 0005 with ,00025 with .0001
Turns Inductance mfd. v:_;; pacity | mfd. cs lrt_;u.llj' mifd. (:4? pgu.'xt}' mifd. cagglcity
3 04 337 5
35 075 51§ 365 258 163
50 .15 730 ol 365 230
75 -3 1032 730 516 326
100 5 1460 1032 730 152
150 1.3 2148 1632 1074 679
200 2.3 2854 2020 1426 g0
250 4.5 3992 2822 1956 2 1283
300 6.5 4802 3445 2400 lé‘.l'-'
400 11.0 6244 44156 3622 1790
500 20.0 B429 5460 4214 2658
1l
ir
v

1]‘-
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TABLE FOR CORRECTION FACTOR K
2r | 2r 2r ir
= K K — K —_ K
1 1 1
e e 1.000000 | 0.40, .. couve. 0.849853 | 0.80......... 0.735079 | 2.00
0.01.... .0.995769 | 0dl.iccuvaesn 0.846583 | 0.81..c00ev.n (I 732593 | 2.10..
0.02...:..:.-0.991562 | 042, aas. . 0.843335 | 0.82 2,20
F N 0.957351 | 0.43..... ... 0.840110 | 0.83. ... 2.30.
0.04... ..0:083224 | D.44. .. 0., 0.836%: 0.84 2.40..
0,08 -t ovsne 0.579002 | 0.45. . 833723 | 0.85.. 2.50.
D08, vz 0.974985 | 0.46. . ccuunes 0.830563 | 0.86 2 60
00805 0 i< 0.970903 | 0.47....ccue- 0.827424 | 0.87, 2.70
00800, el 0.956847 | 0.48......... 0.824307 | 0.58 2,80
N RS 0.962815 | 0.49.........0.821211 | 0.80 2,90
0.10..... 0.858807 | 0.50.........0.818136 | 0,90, 3.00.
TR ey s el 0.954825 | 0.51..... 0.815082 | 0.91. 3.10.
T T PRSP 0.950868 | 052, ..0.44..0.812049 | 0.92 B.20. o5 as ol 41
LR L 0.9469235 | 0.53..c0vuvss 0.809037 | 0.93 3:305 . v onanne 0.407524
0.14.. 4 0.943025 | 0.64.........0.806046 | 0.94 R0 e 0.400840
01655 enes 0.939141 | 0.55. .0 0s0.0, $02075 | 0.95, 3.50.
0.3600ve0scssD.935284 | 0:68.00000uses 0.800125 | 0.96. b K PREAN SR 0.388182
R SRR 0.931450 | 0.5T .0 0uusss0.797195 | 0.97. $.0-E T, T 0.382203
018 0.927639 | 0.58..... ves 0. T94285 | 0,98 8.80,
0.19..:20..:.0.9235854 | 0.59..000....0.791395 | 0.99. 3.90.........0.370834
0.20..... 0.920093 | 0.60..cuveee.0. 7885625 | 1.00 4.00.........0.365433
0210w umenres0.518356 | 0,610, 0sunens 0.785676 | 1.05 L1055 s e . 36020/
ISR, 0.912643 | 0.62..... ve4+0.782844 11,70, B e 0.355147
D8R sler s 0.908954 | 0.63.. ... 780032 | 1.15 "W R 0.350249
R AR 0.905290 | 0.64.........0.777240 | 1.20.. 4.40,..000...0.345603
X 0.65 1,25, 4.50...044 ..0.340898
0,66 1.30. B0, csesnss 6431
0.67. 1.306.. TR P ﬂ 332098
0.68. 1.40. . 4.80.,.0.....0.327890
0.69 1.46 4.90...., . 0.323800
0.70. 1.60.. B.00, .4 usn..0.819825
0.71. 1.65 5.60,........0.301504
0.72. 1,60, 6.00.....:...0.285410
0.73.. 1.66 6.50.........0.271146
0.74: . 1,70 TOD s i van - sl 268406
0,75 1.75 7505 v xenvas0:2060
.TH. L80 8,00, 44000..0,226682
e 1,85 8.60, . 0.227152
T8 1,00 8,00, na2
viil 196 9.60.. ..u.a.mm:t

numper or turns, ‘1" equais equivalent
length of coll in centimeters, "K" equals
a variable factor depending on the value
of 2r+l.

The term "equivalent length in centi-
meters,” for *1" I8 the length of the wind-
ing in inches, muitiplied by 2.54. The
values of the correction factor “K" are
given in the table. By changing the mils
henry inductance to centimeters Induect-
ance by multiplying the former by one
million, the necessary diameter of tube and
number of turns can be calculated.

Two hook-up diagrams using this typa
of Radio frequency coupling are given.
The one shown in Figure 1 is intended for
use with an outdoor aerial and has one
stage of Radio [frequency amplification,
the detector, and one stage of audio fre«
quency amplification. The second hook-
up (Figure 2) is intended primarily for a
loop aerial, and has two stages of Radio
frequency amplification and the detector.
If desired, audio frequency ampilfication
can be added.

List of Apparatus

The hook-up of Figure 1 requires the
following apparatus:

A variocoupler for tuning in which the
rotor is used as a tickler on the plate of
the detector tube; two .001 mfd. variable
condensers, one for tuning the primary
circuit and the other for tuning the pri-
mary of the audlo frequency transformer;
two- amplifying vacuum tubes; one de-
tector tube; three rheostats; a six-volt A
battery; a 60 to 90-volt B battery.

A .01 mfd. fixed condenser is shunted
across the B battery. A .002 mfd. grid con-
denser and a two-megohm grid leak are
used for the detector tube, The audio fre-
quency amplifier coupling is the usual
audio frequency transformer. A ,002 mfd.
phone condenser is shunted across the re-
celvers, The selection of the coil and
condenser for Radlo frequency amplifica-
tion has been explained. This circuit per-
mits very close and selective tuning for
distance reception.

Circunit of Plgure 2

The second eircult, Figure 2, will require
the following apparatus:

A loop aerial and a variometer for vary-
ing the inductance; a 0006 mfd. variable
condenser to shunt acrosa the grid circujt
for more accurate control of the wave
length; two amplifylng tubes; one de-
tector tube; three filament control rheo-
stats.

The two fixed condensers in the grid cir-
cuit of the second and third tubes are both
00026 mfd. capacity and the grid leak in
the detector tube has one megohm resist-
ance. The A battery has a 200-ochm po-
tentiometer shunted across it for control
of the grid potential on the first Radio
frequency amplifying tube. The B bat-
tery consists of about 80 volts and has a
2215 volt tap for the plate circuit of the
detector tube, A 002 mfd. phone con-
denser is shunted acrcss the receivers.

The same method for selecting the re-
actance and capacity units for the Radio
frequency amplification applies in this cir-
cuit, as was explalned before, If an out-
door aerial Is used, some form of tuning
unit similar to the loose coupler or vario-
coupler ie recommended.

In assembling a panel with Radio fre-
quency stages, it is well to remember that
sensitivity of the grid circuit prohibits
long leads, and for this reason all wirings
should be as short as possible, avolding
parallel runs in order to reduce all in-
ductive effects apt to create considerable
howling and Interference in reception. A
-01 mfd. condenser (or more) can be shunt-
ed across the B battery and another one
across the A battery to advantage.

Experts believe that it will be possible
to carry on a two-way Radiophone con-
versation with people in London next year,

Radio Salesmen Wanted

For Chicago, to msell well known
apparatus to the deu!er trade.

preferred but not t i gortu-

nity for the rsxm“:'u:'i;.iu B g w'r

qualifications, Applications u entinl
RADIO DIGEST, Box 251.

e



www.americanradiohistory.com

= o = =

|

ﬁ—

14

RADIO DIGEST

ILLUSTRATED

The Storage Battery on the Radio Set

HE GREAT popularity of Radio

broadeasting has resulted In exten-

slve use of storage batteries by many
persons mnot fully acquainted with the
proper methods of caring for this ex-
pensive current source. Not only are stor-
age batteries being used for filnment cur-
rént but are being widely adopted for B
battery service. These paragraphs were
prepared with the idea of Instructing the
layman in the care of his battery to the
end that he may get maximum life and
satisfactory results from his balteries.

Simple Form of Cell

A few words as to the theory of the
storage battery may not be out of place.
In its simplest form a storage cell would
consist of two lead pintes immersed in a
dilute solution of sulphuriec acid. The acid
reacts with the plates and forms a thin
film of lead sulphale on each plate, thus
stopping further chemical action. Now.
if @ current is passed through the acid from
one plate to the other, the sulphate on the
positive plate, or the plate where the cur-
rent enters, is converied to lead peroxide
or red lead, that on the negative plate be-
ing reduced to pure spongy lead. On dis-
connecting the charging source it will be
found that a current can be drawn from
this simple cell which will flow until the
positive plate is reduced to lead sulphate
and the negative spongy lead is ch
back to its former sulphated condition.

Does Not Really Store Elsctricity

We can then see that a storage hattery
does not actually store electricity. The cur-
rent in flowing through the battery causes
certaln chemical changes that enable the
plated to give off o current of electricity
for a certain period of time.

It will be understood from the descrip-
tion of a simple battery that the coating
of lead peroxide and spongy lead in the
charged battery would be very thin, but
repeated and discharging would
cause it to grow thicker and thus increase
the eapaecity of the battery. But this pro-
cess is too slow and tedious, so the modern
storage batlery makes use of what is

termed pasted plates.
~ Pasted Plates Like Grids

Here the plates take the form of a grid
into which is pasted mixtures of red lead
for the positive and litharge for the nega-
tive plates. The exact formula for these
mixtures vary with the manufacturer, the
idea being simply to use a mixture that
can be converted readily into the condition
most sultable for its use In the battery.
The plates are interleaved closely. there
being one more negative than positive
plate. To insulate them wood or rubber
separators are used. These serve the
double purpose of preventing the plates
from touching each other and to retain
the paste in the plates to & certain extent.

Constituents

The plates are sealed into a hard rubber
jar and covered with sulphuric acid and
water with a specific gravity of 1250 or
1400. This is a mixture of 30 per cent
chemically pure sulphurie acid and 70 per
cent distilled water, the specific gravity
being determined by means of a hydrome-
ter. This latter is simply a welghted float
enclosed in a syringe so that a portion of
the acld can be readily drawn from the
battery for testing. The float will sink
to a certain depth in the solution, depend-
ing upon its specific gravity or density., A
scale on the stem of the float properly
gradugied enables one to read the gravity
direct.

Expmination of Battery

A storage battery is usually shipped
charged and ready to go into service. The
buttery should be first examined carefully
1o see that none of the Ilugs are loose, tha
ease damaged or the jars leaking, With a
hydrometer take a reading. This should
be 1250 to 1300 in order to indicate a fully
charged battery.

‘Whenever possible the battery should be
mounted in some place where it will not be
disturbed, and with connections made se-
curely., Make sure thal the joints are per-
fectly clean, then smear some vaseline
over the connectors to prevent corrosion.
It is well to mount a fuse block in a con-
venient place to prevent an accidental
m eircuit ruining the battery or caus-

ing a fire. Leads can be run up to the
Radip set, using No. 12 rubber covered
wire !nstemu] under knobs or cleats.
Capacity and Rating

Storage batteries are rated in ampere-
‘hour capacity on an eight-hour discharge
basis. For instance, you have, say, a 60-
ampere-hour battery. Thiz means that it
‘lrul deliver six amperes for ten hours, or

for twelve hours, and so on.
'rl:r.- product of the current In amperés and
the time in hours is 60. A battery should
never be discharged at a rate that will run
it down in less than eizht hours for any
length of time,

~ From the above, the length of time a

battery will operate a Radio set before it
aeeds recharging can be delermined read-
' Determine the Ioad on the battery, al-
hwmg one ampere for each tube, and di-
vide the snmmto the\mpem~hour rating
will e

By Thomas

What Specific Gravity Tells

As a battery discharges, the specific
gravity of the splution or electrolyte de-
creases at a rate proportionate to the dis-
charge., Thus the hydrometer reading
gives an indication of the amount of
charge in the battery. When the battery
I= fully discharged the gravity should read
1150, When the reading decreases to this
point, the battery should be recharged im-
mediately, Intermediate readings in the
following table show the amount of the
charge remaining:

1300 to 1280, battery fully charged
1280 to 1200, more than half eharged
1200 to 1150, less than half charged
1150 or less, fully discharged

The voltage of each cell of the battery
will he a little over two volts when freshly
charged, This immediately drops to two
volts on discharge and remains there till
the discharge is nearly complete. When
discharsed the voliage should be 1.8, Dis-
charging should not be carried beyond this
point,

‘Watch Evaporation

After being put into service the battery
should be examined frequently to ses that
the solution does not eraporate, leaving
any of the plates exposed. Any evapora-
tion should be made up by adding distilled
water, Do not use spigot water for this
purpose.

Be careful in filling not to get the cells
too fulll. A qguarter of an inch over the
plates is sufficient.
it should be wiped dry Immediately o
prevent the moisture short-circuiting the
cell and rotting the wooden box if such a
contalner is wsed to hold the battery.
Flooding should be avoided. The solution
spilled carries with it some aecid which
cannot be replaced readily. It is well to
wipe off the top of the battery with a rag
dampened-with ammonia to counteract any
actd spilled on the top of the cell.

Charging the Battery

Iy order to récharge the storage battery
a source of direet current is essential,
This s a simple matter where the lighting

When a cell is Hooded |

W. Benson

current is direct. It is oniy necessary to
insert some form of resistance in series
with the battery in order to hold the cur-
rent down to the proper amount, and then
connect to the lighting mains. Lamps are
usually employed for the purpose, using
one i2-candle power carbon lamp for each
ampere of charging current required. The
lamps are connected in parallel.

It is important that the battery be con-
nected properly or it may be ruined. The
positive line of the lighting current Is con-
nected to the positive terminal of the bat-
tery. The positive of the battery is marked
¢ither with red paint or the lettering P,
Pas, or 4. The positive of the malns may
be determined by dipping the charging
wires from a lamp bank into a small quan-
tity of water to which has been added a
few drops of acid or salt., The wire giving
off a cloud of bubbles is negative. Proper
connections can then ‘be readlly made.

Charging With Alternating Current

Where only alternating current is avail-
able a rectifier must be employed. This is
a device that rectifies the alternating to
direct eurrent by mechanical, chemieal or
electronic means. Full instructions usu-
ally accompany such devices and should
be followed carefully.

As previously mentioned, a proper charg-
Ing rate should be used or the battery is
linble to be damaged. It might be sald
that as high a charging rate as will not
cause the battéry to heat up is permissible.
A temperature greater than 100 deg.
Fahrenheit will result in sulphation of the
plates and “shedding” or disintegration of
the active material in the plates.

However, a safe charging rate is one
that will take eight hours to charge the
battery completely. Knowing the ampere-
hour rating of the battery, simply divide
this fizure by ecight and the proper rate of
charge in amperes s the result.

Use of Hydrometer

The hydrometer now enables us to de-
termine the extent of the charge, even as
it previously showed discharge conditions.
The zpeclfic gravity of the electrolyte can

HOOK-UP R.D.-51
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This hook-up follows the English prac-
tice and therefore differs somewhat from
the usual form employved in this country,
The variccoupler winding= are untapped.
Tuning of the primary clreuit is accoms
plished by means of the single-slide tun-
ing coil insceried in series with the primary
of the varlecoupler and the 23-plate vari-
able condenser shunted across both. Vari-
ation of the secondary of the variocoupler
Is controlled by the 23-plate variable con-
denser shunted across it.

Both tubes have a parallel connection.
The first tube really acts as an amplifier

and the second tube as a detector. A
L0006 mfd. fixed condenser is in series In
the grid circuit of the second tube. A
oneé megohm grid leak to the plus side
of the filament controls the grid potential.
Rheostat control is used for fllaments of
both tubes. A .002 mfd. fixed condenser
is shunted across the phones. The plate
volitage is 45.

This hook-up will prove very interest-
ing to the amateur who desires to indulge
in a little experimental work with dif-
ferent types of hook-ups. ’

be taken at periods during the charge and
when it reaches a value of 1280 to 1300,
the battery Is fully charged. When this
condition is reached, gas will be notlced
bubbling freely out of the solution, This
indicates that the current has ceased
causing chemical reactions on the plates
and is acting to “spHt” the water in the
solution into oxygen and hydrogen. At
this point chargzing should be discontinued,
Iimmedintely, for the current passing
through the battery is being wasted.
A Few Battery Axioms

The care of a storage battery might be
summed up Into this brief form:

Keep the battery exterior dry and clean.

Keep all connections tight and free from
corrosion.

Have the plates covered to a depth of
14 ~inch.

Use only distilled water in refilling.,

Cheek the charge often with a hydrome-
ter.

Charge the battery every month whether
used or not.

Remove vent plugs while charging.

Keep open flames away while charging,
as the gases given off are explosive.

Do not let the battery heat up.

Never discharge the battery below 1175
specific gravity or L7 volts per cell

Special Condenser Cuts Static

Take an old fixed condenser of .01 or .1
mfd. capacily and unwrap it, taking care
not to tear the parts. When completely
unwound solder the wire to one sheet of
the tinfoil, then wrap it up again as

&r

ANTENNA
TIAFDE

WAXED PAPER.
GROLVD

tightly as possible so that the wire will
be in the center. When rolled up solder
a wire to each of the two sheets of the
tinfoil. Connect the wire that was sol-
dered in the center of the coll to the
antenna and the opposite end of the same
sheat of tinfoil to the set. Ground the
other sheet of tinfoil.—Lloyd Johnson,
Liverty, Ind.

is
outfit. Write for appoiatment to il:.'vd:.
Care RADIO DIGEST, Box 313

“Q R" ermer Adjuster
PRICE Type
$1.50 100

Pat. Panwg

With this slmple attachment you will elim-
lnnle capacity effect from the hands and
the glose micrometer adjustment enables
You to tume in signals which you were
unable to hear before.

Manufacturers Jobbers Dealers

Writa for Our U Iy Liberal Di:
Robinson Specialty

22 WALNUT STREET, KEYPORT, N. J.

HOOK-UP R.D.-52

¥e

LLl.

Wy

Hebele—

This hook-ap should be a very popular
one to the pnovice having a honeycomb
coil set, who iz desirous of having one
stage of audio and one stage of Radio
frequency amplification. In order Lo avoid
unnecessary changing of the primary
honeycomb coil for variations In primary
wave length, a single-slide tuner and 43-
plate variable condenser are inserted in
series in this primary circnit. By means
of both of these, accurate control of the
wave length is obteined.

the battery wiil op- |a 23-plate
L control

..iL_r_-.E-‘

The primary coil need not be more than
L 25. The secondary coil is an L 50 with
varinble shunted across Tor
of the wave length. The tickler

www americanradiohistorv com

coll is optional between L, 25 and L 75 and
only experimental work wlill determine
which will give the best results. [Filament
control rheostais are used on all three
tubes. The primary of the Radio fre-
queéncy transformer is tuned by means of
the 23-plate variable condenser shunied |
across It. 'This will permit tuning for
most efficient results in a plate circult.
The plate circuits of all three tubes use
the full B battery wvalue which may vary
from 45 to 90 wolls.

In tuning this circult it s important
to watch that the over-regeneration Is
avoided, as a regenerative cireuit does
ot operate at its maximum efficiency with

Radio frequency- amplification.

There Is No Egual for
THE

B-T Vernier
Condenser

ROSEY B
i

.0005, $5.00 .001, $6.00

With 3-Inch Solld Dial
SPECIAL SIZES TO ORDER

Bremer-Tully Radio Co.

MANUFACTURERS
532-536 South Canal St., Chicago

Also PLAIN CONDENSERS, STHAGETTI,
ROUBEER TUBING, PHONOGRAPI
ADAPTERS, DIALS, ENOBS, JACKS,

PLUGS, CABINETS, PANELS, i
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Questions and Answers

Super-Heterodyne Cirenit Data
1503) ABER

1. T am figuring on the construction
of a receiving set using the SBuper-Heter-
odyne Circuit and would like to have a di-
agram of the ecircuit with capacities of
ull condensers used.

2, Would also like to know if it is
possible to construct a variocoupler with
a wave Iength range of 150 to 2,500 meters.
If so, wish you would tell me where I
can secure plang and dimensions or if
you can furnish same to me, My idez on

12

I have the step-up transformer, spark
gap and fixed condenser in the closed
oscillation eireuit, which latter 1 ecan
change as to number of plates according
to the data you give,

Kindly give me the data for (1), Re-
actunce; (4), Charging Inductance (Is
this necessary?); (7), Oseillating trans-
former; (8), Tuning Inductance; all of
which T presume can be made from ¥ *
copper tubing.

Also kindly give capacity and number

of plates of 6%~ x 8% " zinc with 8 x 10

L
£y

of resistance wire from two spools
together, and then winding domble, You
then will have two wirée ends right
together at the end. These are your ter-
minals, Eight hundred and seventy feet
of German silver wire, B, 8. gauge No. 40,
gives 12,000 ohms resistance, Diameter
and length of tube or asbestos used does
not figure in.

5. Probably—but & 4% or 5 to 1 ratio
transformer will be best.

6. Use a .001 mfd. fixed condenser with
a 001 mifd. variable condenser shunted

cr

!

Swt Sgors
the wvariocoupler, If feasible, would be to
switeh econtacts so that it would be capa-
ble of very fine adjustment.

A—1. The ¢aircuit for Armstrong
Buper-Heterodyne circuit is {llustrated on
this page. The constants marked are as
follows:

2. It would be possible to construct the
150 to 2,500 mweteér variocoupler, but the
dead end Josses would be very high. Why
not use honeycomb ¢oils? They are much
more satisfactory for higher wave lengths.
Winding data enabling you to constroct
colls of any inductance will be found on
page 13, of both June 10th and June
17th issues, of Radlp Digest.

R1—10 ohms, R2—1 megohm, Ri—50,-
000 ohms, C1—.000F mfd., L1—&60 milli-
henries, L2—18 twns No. 30 D.C.C, wire
wound on a 2% diameter tube, L3—18
turnsg No. 30 D.C.C, wire wound on same
tube close to L& and in same direction,
C2—,001 mfd., C3—.0001 mfd., C2—. 0005
mfd,, Ci—.0005 mrd, C6—.0001 mfd.,, C7
— 001 mid., C3—.005 mid.

Tunbes for Super-Regenerator
(8#35) DF

1. In the Armstrong super-régenerator
circuit, shown in your issue of July 29,
1622 can yvoun give me the size of wire and
turns not given in magazine, and
whether bank wound or otherwise. I pre-
fer the cireuit shown In Figure 1, but wish
to bulld both =oon,

2, Please give me a list of very hard
tubes, Are the Cunningham 301's of an
extremely hard variety?

. In repairing a short wave Kennedy
I found the plate variometer has no effect
and a circuit travels the full length of the
winding. What can the trouble be? There
is no difference whether the plate circuit
enters it or whether you short it—still
it works good up to 500 miles.

A—1. See August 12th issue, pages 6
and 7, for detailed data on cirenil. Use
this Iater circult—it is better. ‘The
ductance (number of turns) is given also.

2, Radiotron and Cunningham Amplifier
tubes are hard enough to work this eircuit.

3. The plate circuit variometer, if not
internally short-cirenited, should tune the
plate  cirenit, producing regeneration
(noted by squealing or howling). Does it
do this? If so it I8 functioning, etherwise
something is wrong with it. Write to the
Kennedy Company.

ne

Tronble With Super-Eegenerator
(858) HEH

Don't seem to be able to get the Arm-
strong Super-Regenerative Circuit (July
249 issue) to work, although I have all the
apparatus called for. Where may I look
for trouble? “When moving either one of
the wvariable econdensers I get the beats
but no =ignals. The only signals I have
heard are heterodyne spark stations, and
those have come in only once or twice.
No telephone signals are heard.

A.—Have had several complaints on elr.
cuit, Fig. 2. Fig. 1 is 0. K., but L-3, L-4
and L-6 are at right angles to one another
and not coupled, L and L-2 are closely
coupled.

To remedy Fig. 2, make L-§ a 400-turn
Loneycomb cofl. Add a 1500-turn honey-
comb coil in series with plate of secona
tube and R. Add a (.1-henry iron-core
choke coil in serfes with and just above
C-4. Change C-4 to a .001 mfd. fixed con-
denser across primary of T, which should
bave a ratio of about 4% or 5 to L

Experiment with wvarious wvoltage grid
birs batteries on tubes. Vary B battery
voltage. See page 7, August 12 issue.

Transmitting Data
(982) TH
You perhaps will do something for me

in-|

- +
v

approximately %" thick

plates
(photograph plates) required for (5) and
(8).

What capacity ammeter Weston model

glass

425 will be required? Set to tune from
150 meters to 440.

Approximately what distance should 1
reach with aerial two wire, 90 feet long,
G, feet high, natural wave length inclua-
ing lead in approximately 235 meters,

A ~—Disregard (1) and (4). Don't shunt
key across primary of step up trans-
former, Put it in series with the 80 cycle
110 volt source. (8) Is unnecessary ex-
cept where needed to increase wave length.
(9) is not advised except where required
to decrepse wave length. (10) should
have five amperes capacity.

Make (7) from two flat spirals wound
in same direction. The primary should
contain about five turns, spaced one inch
apart, béginning on a three-inch diameter.
The secondary, starting on same dinmeter
can contain eight to ten turns, spaced
about three-fourths of an inch apart.

The actual tuning and adjustment of
your set will require a wave meter,
Formulas are all right in design, but
length of leads and maony strange condi-
tions are factors in practice. Therefore,
I cannot say how many turns will be
used in eithe~ primary or secondary.

Condenser capacity should be about .03
mfd. Calculations show twenty sheoets
of dielectric needed. This would be eleven
sheets of zinc on one side, ten on the
other, and separated by twenty glass

plates, You do not state speed of motor.
I assume this to be 3,000 R. P. M. It
less, the condenser must be larger, in-

versely proportionate to the speed and
vice versa.

I have known 1% K. W, transmitters to
have & range of over 1,000 miles. It all

depends on yvour efficiency.

More Super-Begenerator Questions
(876) CCH

In an article in your issue of July 29th
by F. N. Hollingsworth, “Two Simplified
Armstrong Super-Regenerators,” there are
a few things I do not quite understand
amnd would be pleased if you will kindly
answer the questions set forth on attached
sheel.

1. He says—ILoop 3 ft. on a side No. 18
Bell wire—8 turns. How far apart are Lthe
wires on loop from each other in making
the turns?

2. He says—The duo-lateral ecolls L and
I.-2 are quite “closely coupled”—How
close are they to each other and what
position do they occupy on the panel?

3. He says——-L 3, L-4 and L-5 are
L1250, 1-250 and L-1500, respectively—
Are these duo-lateral, and what position
do they occupy on panel? How close
together are they?

4. He says—R and R1 are 12,000-ohm
non-indpetive resistances. Can 1 make
these? If so, what size wire and how large
in dia. and length? How many turns?

5. Will a Jefferson or All American
10 to 1 Audio Amplifying Transformer
answer same purpose as U.V.-T12 amplify-
ing transformer?

6. He says—C35 is a .002 mfd. varlahle
Condenser—but don't see any advertised.
How many plates would this be? Would
a .002 fixed answer?

9. A rough pencil sketch showing loea-
tion of all parts on panel would assist me
greatly, us I wish to have everything prop-
erly located and connected.

8. What tubes are best to use?

A.—1. One-half inch apart.

2. Use an ordipnary double coil duo-lat-
eral mounting so that coupling may be
adjusted. The closer L and L-2 are
coupled, the greater will be the amplifica-
tion. See RADIO DIGEST, issue of
Angust 12th, for layout used by W. W.
Harper, pages 6 and T.

3. Eeep apart. They are mnot
coupled—and would be best at right angles
to one another. You don't want induection
between any of the three coils mentioned,

4. Graphite or carbon resistances of
12,000 obms will work. To wind non-

across it.

7. See Aug. 12th number of RADIO
DIGEST, which shows a mounted set in
photo diagram.
£ Western Electric “J” or “E™ tubes
would be best. Otherwise, use the "hard-
est™ you can get. UV-201 Radiotrons will
work, using about 90 wvolts in the plate
circuit.

Note:—L-8 in circuit should be a 400+
turn honeycomb coil. Pot a 6.1 henry
iron c¢ore choke coil just above and in
series with C-4. In series between plate
of second tube and R, insert a 1500-turn
honeycomb coil. The latter corrections

C=4 can be a
while a .005 fixed
be shunted

improve this cireuit muoh,
001 mfd. wvarliable,
should (not mnecessarily)
across primary of T,

Super-Regenerative Queries -
(875) KTS

Attached please find drawing and de-
seription of an Armstrong Super-Regen-
erative Circult. This was described In
your izsue of July 29th.

Reading through the description you
will note that it gives the deseription of
the various coils and condensers, but it
does not tell how large to make the coils
or where to place them, how they are
coupled together and wvarious other in-
formation.

The information I would like to get is
the coupling between coils L and L-2. I
understand these are ordinary honeveomb
coils and can probably be mounted in the
regular way. Le3 is a 1260-turn coil. Tt
does not specify where it Is to be situated
or how large the diameter. Coils L-4 and
L-5 1 judge are to be loosely coupled in a
similar manner to coils L and L-2.

A—L and L-2 are ordinary honeycomb
colls, mounted on a 2-coil variable coap-
ling mounting.

L-4 and L-5 are NOT COUPLED. Put
them at right angles. L-3 is not coupled
to L-4 or L-5, either. Best put it at right
angles to L-4 and L-5. Space them away
from one another or shield if otherwise
impossible.

Diameter of all coils depends on their
windings., L1260 and L1500 colls are about
8 inches in dlameter. This has no relation
to working of circuit.

VOICE OVER OCEAN
(Continued from page 1)
Langmuir tubes, should carry half way

round the world.

“The development of Radiophone and
the use of continuous wave transmission
in Radio telegraphy have led to the gen-
eral adoption of the vacuum tube as the
generator of high frequency currents in
low power installations,” says Dr. W, Wil-
son in describing the new tubes. The ordi-
nary vacuum tube is unsuited for hand-
ling large amounts of power, he points
out, and today at lurge Radio stations
where the plants are rated in hundreds
of kilowatts, either the arc or the high-
frequency alternator I8 used. The de-
velopment of Radio telephony called for
more powerful tubes in proportion to the
power of the big stations, and for years
the research men of the Bell System have
been working on the problem. When Ar-
lington Radio Station, NAA, first bridged
l.he Atlantic and Pacific Oceans with a

e, time ago, 300 tubes
of 25 watls each were used in parallel—
an achievement difficult of operation.
Need for Eilowatt Tunbes

Kilowatt tubes were needed in place of
tubes measured in watts, The elimination
of hent developed was the big problem.
But the fdea of cooling the anode by the
passage of water, somewhat as the barrel
of a machine gun Iz cooled by a water
jacket, was finally hit upon. Drs. E. R.
Stoekle and O. E. Buckley with other
assistants finally developed an experi-
mental tube ¢ooled by water which de-
veloped 10 kilowsattz: They were later
aided by Mr. W. G. Housekeeper and Dr.
AL J. Kelly, the former working on the
mechanical strocture and the latter deter-
mining the electrical design and process
of tube exhaust. It was Mr. Housekeeper
who developed the vacuum seal for clos-

ing the metallic and glass portlons of the
tube, 80 that it would withstand repeated
heating and cooling varying from the cold
of liquid air to a temperature of 350
degrees, without craeking the glass or
breaking the vacuum seal. This he did,
perfecting the ribbon, disc and tube seals
for joining copper and glass by & sort of
welding process.
Big Tnbe Weighs Ten Pounds

The hig tube is a little less than two
feet in length, and weighs only ten
pounds, yet it is capable of developing
100 kilowatts of high frequency engrgy,
applicable to both Radio lelegraphy and
telephony, “These 100-kilowntt itubes,"
an official of the Telephone Company
states, “by no means represent the largest
tube possible by the pr t develop t
There is no doubt that if the demand
should occur for tubes capable of hand-
ling much larger amounts of power, they
could be constructed along the same
lines™

Description of 100-Kilowatt Tube

The anode, which is made of a piece of
seamless copper tubing closed by a copper
dise welded into the end, s 14 inches long
and 3.5 inches in diameter. The filament
is of tungsten and is .06 Inch in diameter
and 63.5 inches long. The current required
to heat it Is 01 amperes and the power
consumed in it 6 kilowatts, The filament
leads are of copper rod ¥-inch in diameter
and are sealed through 1-inch copper dise
senls. The grid is of molybdenum and is
wound around three molybdenum supports,

“The significance of this development
!n Radio art,” it is stated by officials,
“eannol be over-estimated. It makes
available tubes in units so large that only
a very few would be necessary to operiate
even the largest Radio stations now ex-
tant, with all the attendant flexibility of
operation which accompanies the use of
the vacuum tube.”
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now, P. J. M. Clute's article, Vol. 1,
Number 7, page 11. I would like to re-
‘welve from you more data,
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16 RADIO DIGEST TLLUSTRATED

Children enjoying an outin

Lincoln park, Chicago, take their

Radio outfit along. In their

frolics they make the statue of

Shakespeare listen in on pome

up-to-date music and adio
talks

B T
T

RS

The twentieth century baby no
longer lisps a request for muvver's
song. Tﬁe children demand that
only the most up-to-date methods
of putting them to sleep be em-
ployed. “‘Rock-a-bye baby™ is a
song of the past, and bedtime sto-
ries by Radio have taken its place
with the infant of today. Here
shown is a mother rounding out a
perfect day before the children are
: ready for the sandman

A © Keystone

The Radiophone takes th
orchestra heretofore au:pluy:d I:‘:c;h; I‘du.r‘:
ing the fAlming of scenes. The juvenile
Wrs 3; g:‘lrry. is shown in an
, fa cam
directors, while the gﬂdluphune F:a:onm‘!
ing plaintive music
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