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ETHER NOTABLES T0
SPEAK AT CONGRESS

PLAN AWARD OF MEDAL
TO MARATHON VICTOR

Session August 6 to 8 Being Held in
Connection with Pageant of
Progress

CHICAGO,—The world's greatest ex-
perts in Radio development and construc-
tion and the fastest operdtors in America
will attend the International Radlo Con-
gress, August 6, 7 and 8, held in conjunc-
tion with the Pageant of Progress at the
Municipal Pler here.

Maj., J. O, Mauborgne, signal officer of
the Sixth Army Corps Avea, located at
Chicago, and associate with Maj. Gen.
George 0. Squier, chief signal officer of
the United States Army, is president of
the congress, and will preside at the main
seasions, of which there will be five., The
detalls of arrangement are in the hands
of a committee of Chicago Radio men;
headed by Commissioner George E. Carl-
son, of the department of electricity, of
the City of Chicago, and head of the Chi-
cago Municipal Radio station, as chair-
man. .
Foremost Radio Men Scheduled

Among the noted Radio developers who
will address the congress are: Chas, P.
Steinmetz, Senatore Guglielmo Marconi,
Benjamin ¥F. Miessner, Bdwin H. Arm-
strong, Dr. Lewis Cohen, F. W. Dun-
mote, Pr. J. E. Dellinger, Samuel M,
Kintner, John Mills, R, E. Heissing, A,
A, Hebert, Lt, Col. L. R. Krumm, and
Dr. H. W. Nichols,

The opening session will be on Sunday,
August 6th, at 10 a, m,, when the Radio
code =peed contest will be held. A dia-
inond medal has been donated by Mr.
Carlson for firet award, Contestants
must receive straizht commercial press in
Continental code and transcribe message

(Continued on page 2)

FRENCH TRAVELERS
WANT AIR WARNINGS

Communication Between Trains
and Stations Sought

PARIS, FRANCE.—Because of the num-
erous disastrous accidents on French rail-
ways in the last two years, which have
spread alarm among the traveling public,
French railway officials are experimenting
with Radio telephone communication be-
tween moving trains and statlons,

CONTINUOUS JABBER
KEEPS AERIALS HOT

BEW YORK.—A ninety per cent
N efficiency Radio connection is in

operation between Berlin and
New York: The gigantiec stations—able
to receive and send at the same time—
work twenty-four hours a day. Very
little time s allowed for the contacts
of the keys at either end to cool off.
Three shifts of gperators are used,

E—L:° -

J ETHER WAVES MANEUVER IOWA

©u, & 1.

Here is the Battleship lowa—not a man on board—doing all sorts of tricks off Virginia Capes in
response to Radio signals sent from the Battleship Ohio, five miles away.
tests of this new control device lead to a prophesy of manless wars.

The many successful

RADIOPHONE, RUM, RENO

Wife Names New Art as Corespondent
in Divorce Suit

WASHINGTON.—Divers reasons have
been advanced in petitions for divoree
filed in the District of Columbia Supreme
Court by wives, but for the first time in
the history of the court, Radio wuas named
as a contributing eause for sepavation by
Mrs, Elizabeth R. Tibbs, who seeks 1o
have the bonds of matrimmony with
Fleteher Tibhs disselved. In her petition
for limited divorece, the wife c¢laims that
her husband had been spending all of his
time—and for that matter most of his
money—on a Radio set, and thal since
taking up the fad he has developed a taste

SELLS SUB CHASER SETS

Navy Offers 295 Units to Public—Good
For Broadcasting

WASHINGTON. —Approximately 285 un-
used Radiophone sets of short range are
heing offered for sale By the Navy De-
partment by sealed bids on August
Bilds should be mailed to U. 8 Naval
Central Sales Office, Washington, D, All
the sets inclode =ending and
eouipment known as Tyne CW-036, origi-
nally supplied for submaripe chasers and
other craft during the war, but good for
small lind broadeasting stations as well
g vachis and seagoing craft. The appa-
ratus includes transmitter and receiver,
amplifier, switchboard, dynamometer sys-

Tth, |

repeiving |

for strong dridk. and abuse. Maybe the |fem. head set and loud speaker, but not
“hootch” was broadcast. storage bafteries or vacuum tubes, !
Ly [ — :‘. VW cll 11T T e

CONTROL BY
DIO W
AVE LIVES

Ether Waves Maneuver Battle-
ship lowa Without Soul
on Board

Exit Naval Heroes’ Day
Tanks, Planes, Whatnot to Be

Manned Only by Special
Receiving Sets

By Carl H. Butman

WASHINGTON,—The days of naval
heroes are numbered; no more will there
be a ecall for volunteers to sink a ship
in a narrow channel with the hope of
““hottling up’? a fleet as did Hobson al
Santiago Harbor, for the call will be for
Radio operators in the future. Dyna
mite-laden eolliers will not be run into
harbor mouths under fire and sunk by
gallant erews, nor will such marine
maneuvers as the Allied attaeck on Heli
goland be undertaken by manned ship|
of war. These hazardons and almost
hopeless tasks will be left to Radio-cou-
trolled vessels, without personnel aboard.

Battleship Yowa Radio-Controlled

A wyear ago the battleship Iowa, a relic
of the Spanish War, but controlled and ma-
neuvered by modern Radio from the Ohio
over five miles away, was bombed by an
aerial fleet of planes, which registered some
hits. Nearly everyone was excited about
the prospective conquest of the sea by the
air forees, especially when a little later
aerial bombs demonstrated that German
war craft could actually be sunk; but no
one was particularly elated over the per-
formance of the gigantic Towa, which was
herself the real marvel of that historical

oceasion. Tor the first time in history,
practical demonstration of remote control
by Radio was seen. Radio control of a

small craft had been perfected before tho
war, but most witnesses foresaw only a
new mechanical or electrical toy. This
demonstration, applied to a seagoing bat-
tleship, should have indicated astounding

(Continued on page 2)

JOHN BULL DIRECTS
PLANES TO HANGARS
s have been made with Radio

oON
tes
for guiding airplanes in foggy

weather at Croylon, the aerdrome ter-
minal here, An operator on the ground
iz able to tell the pilot of the airplane
into which section of the aerdrome he
can make a safe landing and the exact
moment when he may descénd.

-
I

DON, ENGLAND.— Successful
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NO MEN IN NEXT WAR

(Continued from page 1)
future developments to the witnesses of the
lowa's remarkable performance off the
vapes of Maryland and Virginia last June
and July, but it dign't,

Manenvered With Ease

Without a soul aboard this great hulk
ol a fighting ship was maneuvered by Radio
for hours and for miles, at half speed, at
full speed—which was only eight knots but
could easily have been increased with more
bollers in operation—she plowed the sea,
turning to port or starboard at the will
not of the man at the helm but the Radio
officer several miles astern aboard the Ohio.
He could as well have been a hundred
miles away.

Today expert electrical engineers and
naval officers say the old Iowa is the first
of a fleet of Radio-controlled ships of war;
créwless ships which will go into battle
against an enemy fleet or enter an alien
harbor in response to an invisible master
mind, miles away, who guides them by the
means of Radio glgnals. These ships, like
the Iowa, would not be operated by power
sent by Radio but would be gelf-propelled
ships with standard engines, oll-burning
bollers and mechanically-aimed and fired
guns—all directed by ether waves.

Prophesy Many Applications

Far-sighted naval engineers have prophe-
gled Radio-controlled barrages of air and
water torpedoes, fleet movements, gunfire,
uiine explosion, airplanes, tanks, dynamite
ghips and mine sweepers—unmanned but
operated by Radio and sent on errands of
destruction and extermination.

To the skeptics who say, "“Impossible!"
they ask, “Why not?' and point to the suc-
cessful operations of the Iowa, the Radio-
controlled automobile of Glavin and the
tank of Captain Vaughan, which not only
was maneuvered at will but made to fire a
pietol and do all manner of tricks within
a fraction of a second

The Bureau of Engineering of the Navy
is not standing still; some of the more ad-
vanced problems have been solved already,
others are under way, and even the con-
servative experts admit that within five
Years we may have an auxiliary fleet of
unmanned war vessels entirely controlled

by Radlo.
How The Iowa Is Controlled
Naval engineers will not reveal the tech-

nical details of her “inpards' but explain
the operation of the Iowa generally as fol-
lows:

A crew of men, after starting the oil
burners and the engines, abandon ship.
The control ship takes charge. A slgnal
from her aerials is picked up by the an-
tenna on the Radlo ship and transmitted
below. There it is amplified and made to
operate a wvery sengitive relay, which ma-
nipulates a larger relay. The main relay
controls an electric elrcuit which governs
a pneumatic valve, This opens and closes
the throttle of the main engines mechan-
fcally by compressed air, at the will of the
distant Radio operator. The main relay
also manipulates a soart of commutator,
which Is the key to a standard steam steer-
ing system controlled by electrical motors,
Mancuvering is also effected auvtomatically
in this Radio ship by means of a gyro com-
pass, likewise connected to the master com-
mutator, enabling the operator to *“set the
wheel," s0 to speak, on a given course.

Time Clock Stops Bunaway

All sorts of devices are installed for carry-
ing out the details of operation, such as con-
trolling water and fuel oil feeds; but the
“mechanical brain” of the Radio monster
iz the commutator, which literally inter-
prets the Radio signals and executes *‘or-
ders,” all within 4 second. A time clock
device is provided to keep the craft from
running away In case the control ship's
apparatus should cease to function prop-
erly, 1f Radio signals are mnot received
after a certain lapse of time, the clock
takes charge of the crewless ship and shuts
down everything. Practically all of the
apparatus was developed by Radio en-
gineers of the Bureau of Engineering of
the government. The scheme is “all-Amer-
jean” and i= a carefully guarded secret.

The first Radlo-controlled battleship is
not through by any means. She is still in
special commission at the Hampton Roads
Opernting Base, where she is in charge of
a trained crew of mechanics and elec-
triclans, awalting the fall maneuvers of the
Atlantic fleet, when she will again become
A target ship, this time for gunfire prac-
tice.

Will Maneuver Again in Fall

The Iowa will not be destroyed. Her fu-
ture is assured, for she is far too valu-
able to be sunk with all her special equip-
ment, while there remains s0 many experi-
ments yet to be tried before her successors
are developed. However, she will serve
as the first Radio-controlled moving target
for the fall practice of the fleet, an event
postponed from the summer maneuvers at
Guantanamo Bay, Cuba, due to lack of
funds and fuel, Special shells are being
¢ast for the several types of naval guns
which will fire at her this fail; shells which
will not be armdr piercing nor explosive
but whichr will nevertheless indicate hits.
They may earry away a smokestack or pilot
house, but such damauge is of little conse-
quence to this eraft, whose progress would
be undisturbed unless her vital acrials were
shot nway,

The lowa bears watching, and the next

naval prophets

Mmawmtﬂ'hem.u' L

Ohio Prison Farm Set
Gives Men World News

LONDON, O.—Through the installation
this week of a Radlo receiving =et at the
Ohio prison farm of 1,700 acres, four miles
west of London, O, hundreds of men at
the farm walting for the days to pass
until Hberty is given them will be able
to keep in direct touch with the outside
world and be entertalned and instrueted
through concerts, news, sermons and spe-
clalties broadcast from the country's
largest stations,

It is planned to put up aerials over all
the bulldings of the farm colony, lnelud-
ing the mess hall, chapel and dormitories,
and to move the set from place to place
to give all of the men the opportunity te
listen in.

‘Manless Sub to Feature |

Pittsburgh Radio Day

PITTSBURGH, PA.—Thursday, August
24, will he Radio day In Pittsburgh and
thousands of Radio fans will unite in a cel-
ebration. The celebration will be conduct-
ed at Waest View park by the Radio Engin-
eering soclety, supplemented by the co-op-
eration of Radio dealers throuszhout the
Pittsburgh district.

Among other features, attempts will be
made to control a submarine by Radio, to
fire a cannon and to control other things
from distant points. A general Radio dis-
play will exhibit many new and novel at-
tractions, and & dance will give to many
their first experience in dancing by Radio,
Amusements throughout the park will
feature Radio.

TRIODE TUBE GROWS SMALLER

Rather than larger, vacuum tubes for Radio

still in process of t. A. Ringel, Ci

o reception grow Starting
at left, first is original two element tube of Dr, J.A.Flmulnl.ucnud.htlrtrpwlﬂlthh-ddl-
mL&egﬁd.adddbyDr.l.aeDeFmt.thnLu

@K . &H
smaller with development.

tube; *“peanut tube,”
Coﬂmﬂgw\’wk.-m'mbu. '

Wants Radio Concerts
to Replace Park Bands

City Official Urges Air Music for
Summerr

WODSTOCK, ONT.—That public Radio
concerts in the city hall should now sup-
plant the time honored band concerts in
the eity parks, was the suggestion made
by Alderman Shaver here recently. Wood-
stock s this year having difficuity in
arranging for the nsual summer series of
band concerts owing to the disorganiza-
tion of the band of the 22nd Oxford
Rifles and the unwillingness of the Salva-
tion Army band to underiake the task. A
sum has been set aside by the council for
music during the summer, and Alderman
Shaver suggested that this money be
dnvested in a Radio recelving outfit and
free concerts held as often as possible In
the city hall, Alderman Shaver assgerts
that there is enough music In the air to
keep the public supplied for a long time.

Marriage by Radio Runs Amuck

ST. PAUL, MINN.—St. Paul's first Ra-
dio marriage has run afoul some discor-
dant alr and earth currents that recently
brought it into the divorce court. When
Otto H. Arntzen and Minnie Smith were
married here April 26, the broadcasting
station of a local newspaper let this sec-
tion of the world hear the ceremony by
Radio.

Today Arntzen filed suit for annulment
of the marriage, eharging his bride had
‘been the common law wife of another man,
whom he had seen embgpace her since the
Radio wedding.

‘U. S. Signal Corps Stations

WA americanradiorietorr-com

Now Number Fifty-Three

WASHINGTON.,—The opening of the
new Signal Corps Radio stations at Fort
Benning, Ga., and TFort Totten, N, Y,
brings its total stations to fifty-three, and
with the co-operation of the naval station
at Boston one more point {s reached. A
new station planned for Fort Sill, Okla.,
will hook the 8th Corps Area into the
Army Radio net, which will then embrace
practically the whole country.
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Looking Ahead

Everyday Analogies for Radio. A continuation
* of the serics by Letson Balliet is soon to
start.

Vacuum Tube Receiving Sets, Section II.
Peter J. M. Clute will tell about the regen-
erative triode tube receivers next issuoe.

How Music Is Broadcast. Have you wondered
what goes on inside the Broadcast Station?
Watch the future issues of RADIO DIGEST
for this elucidating explanation.

Panel Units for Your Receiving Sets. Two addi-
tional panels of the standanl type. The best
way for an amatenr to build up his set is
by standard panels,

Broadcasting Directory. Gets better and larger
each week. only convenient rcference
to aid you in finding a station heard.

‘‘How to Make Department.” Many kinks every
week are tinterchanged here.

Radio Illustrated. The picture page is the best
of its kind,

ON YOUR VACATION
You'll Want

(Continued from page 1)
on regulation telezram typewriters. Elim-
fnation will decide the winner.
The code “marathon” will be conducted
by Lawrence R, Schmitt, former U. 8
Radio Imspector, 8th District.

Congress Opens Monday
The next day, Maonday, will see the
opening of the congress by Major Mau-

borgne at 10 a. m. Speeches {n the morn-
ing will be “A Secrecy System for Radio
Communiecation,” by Mr. Miessper, and
“The Technique of Broadcasting,” by Mr.
Kintner.

In the afternoon Dr, Cohen will speak
on “Wired Wireless and Its Application
to Broadcasting on Power Line.” “How
Speech is Carried,” will be a talk by Mr.
Heissing, and Dr, Dellinger will also speak.
Mr. Marconi will address the Congress
in the late afternoon on "Radio Teleg-
raphy."

Tuesday's program will Include: “Ama-
tenr Radlp,” by Mr. Hebert: '"Broadcast-
ing Operations,” by Lt. Col. Krumm;
“Radio Communication,” by Dr. Nichols;
“A Relay Recorder for Remote Control
by Radig,” by Mr. Dunmore; * Line Radie,”

Radio Digest

SUBSCRIBE NOW!
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You Wherever You Go

Send in the blank today

Radio Digest, IMustrated,
123 Wutmﬁhw St.,

Chicago, Illinois.
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by Major Squier; “Radio,” by Dr. Stein-
metz.
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GOTHAM AIR LINETO
HAVE RADIOPHONES

FOUR STATIONS WILL BE
IN PLANES' RANGE

Passengers Between New York and
Boston to Hear Concert
Programs

BOSTON, MASS.—Al a very early date
a multiple fast airplane passenger service
will be established between Boston and
New York. Work is now complete on a
16-passenger hydro-acroplane, and plans
are well formulated by the builder for the
éstablishment of intercity communication
by the alr route. In a day or two the hig
plane will leave on a trial trip. Simon
Davey, of New Britain, Conn., is the de-
signer and buoilder. Lieut. Carl J. Dixon,
formerly of the British Royal Flying
Corps, will be the pilot of the machine in
the trial flights, and undoubtedly will be
the navigating officer when it goes into
régular traffic service. The passenger ca-
pacity of the plane is eight buot for
safety’'s sake not more than sixteen will
be carried at one time, together with light
baggage.

Passengers to Hear Broadeasts

A complete Radio equipment is part of
the plane's appointments, and it will be
possible for passengers to “listen in" to
concerts and other broadeast programs at
any time during the flight, The machine's
Radio outfit will have a range that will
include Medford, Schenectady, New York
and Newark at least during Its flight, and
the pilot will also be able to communicate
with earth stations, including the two
landing stations by Radio.

The general eahin is 25 feet by 6 feet,
with n substantial £lass opening in the
floor, so that passengers may see the
slghts on earth below them.* A smoking
room and retiring cabins are also pro-
vided, and there are eight luxurious chairs
ranged along either side. A speed of 100
miles an hour is expected of the plane
when in regular traffie, although its max-
imum Is greatly in excess of that., Three
hydro-Glycier 300-horse power engines will
drive 1It,

Towerless Aerial
at Navy Air Base

Latest Antenna Rigged Low to Clean
Landing Field for
Planes

LAKEHURST, N. J.—A new type of
Radio transmitting antenna without tow-
érs has just been Installed here at the
American naval airship base, naval Radio
station NEL. In an effort to keep the
big landing field clear for the two giant
riglds ZR 1 and ZR 3, and to eliminate
high towers and aerials, the Radio en-
gineers of the navy deslgned a long low
aerial, It is nearly 800 feet long and
fully 120 feet wide, forming a sort of
gridiron, mounted on poles only 60 feet
in height instead of between 160 and 200
feet. Technically it is a multiple-tuned
antenna with several ground leads. By
erecting aerial along one side of the field,
a clear open space is left for maneuvering
the ships.

Ten Days for Cleveland
Radio-Electrical Show

CLEVELAND, O.—This city will stage a

Radio and electrical show combined
August 26 to September 4. It will be held
in the Cleveland Public Hall. There will

be display booths for more than two hun-
dred exhibits. Prizes will be awarded for
home-made Radio sets displayed at the
exposition,

FIRST RADIO BICYCLE
APPEARS IN CAPITOL

ASHINGTON, D. C.—Inaugurat- ||
ing a novel plan for Radio enter-
tainment, three Radio rfans,

Francis Murray, 16, Fred Randall, 13, ‘
and Kemp Mish, 13, attracted hundreds 1

of pedestrians and theater goers the
other night on Pennsyivania avenue.
With a loop antenna and set attached
to a bicycle, they encircled the city
while listening to concerts from nearby
stations,

SWITCH CITY LAMPS
BY CARRIER WAVES

AHANT, This city 1is
N using “carrifer current” to switch

on and off the street lights, This
current is really a Radlo current guided
by ‘wire. Engineers experimenting
found that the carrier current would
travel along the power lines and ac-
tuate a switeh relany for controlling
the lights, thus doing away with the
key boys or other more expensive cons
trol devices.

MOVIES SPEAK BY AIRWAVE

Movie producers have the craze!
picture phy being shown miles away by use of

the
Lasky studios in California. The transmitter is

@u. & L.

HmisCoﬂmMmfumishinzwurdllorherpﬂrtin-

ly installed at the
at the feﬂ m‘ld is not shown

AERIAL STOPS LIGHTNING

Practical List Made During Toronto
Electrical Storm
e

TORONTO, CANADA.—A Radio aerial
will not only catch concerts, but it is a
good lightning rod. This was given a
test recently during an electrical storm
here, when a bolt struck the aerial on the
Natlonal Steel Car Company’s building.
and was grounded without doing any se-
rious damage to the building.

The outfit was Installed by the em-
ployes, 5o that they could tune in on eve-
ning concerts and have musie with their
work. The bolt struck the gerial, came
down through the lead-in which runs
through the stoek room, and was grounded
without damage,

RADIO HOTEL FOR CHICAGO

Individual Set for Each Apartment Is
Architect's Plan

CHICAGO.—This city is to have a real
Radio hotel, if the Radio experts can fur-
nish the eguipment. The latest of the
new structures which go to make the new
hotel district of the near North Side will
be the Hotel Pine Grove, between Diversey
avenue and Surf street. The building will
have ninety-five unfurnished apartments,
and will cost $1,000,000.

There is planned a large Radio room
wherein Radio reception will be furnished
for the guests. A plan is being worked
out by the architects to have all guests to
receive Radio musie individually in their
apartments.

TEACHER PRODUCED
FIRST SET IN WORLD

PRECEDED HERTZ TRIALS
BY TWELVE YEARS

Professor Elihu Thompson Used Graph-
ite Pencil Poirftts inl Experiments
of 187

LYNN, MASS.—Twelve years before
Heinrich Hertz announced his Radio dis-
coveries, Professor Klihu Thompson, now
of Lynn but then a professor of chemistry
In a Philadelphin high school, produced
and operated the first Radio set in history.

Following up the experiments of Hertz,
Guglielmo Marconi produced the first prac-
tical Radio apparatus and adapted it to
commercial use, Professor Thomson, ac-
cording to Professor L. M. Knoll, of Phila-
delphia, made no practical application of
his work, but conducted it solely as an
experiment. In the Journal of the Frank-

FIG.1

lin Institute for 1876 appear articles by
Professor Thomson describing his experi-
ments as far back as 1871, He conducted
experiments whereby electric sparks were
drawn from blades of penknives held near
water pipes leading to the ground, the
sparks being produced by high frequency
waves sent through the air by an ordinary
induction coil. Credit Is given by Profes-
sor Thomson to his colleague, E. J. Hous-
ton.

Make First Experiment in 1875

“Whilea we were both teachers in Cen-
tral high school in the latter part of 1875,
Philadelphia,” writes Professor Thomson,
“this experiment was madea. An induction
coil with a two-Inch spark gap was used.
For the receiver we used a black box open
on one =side, with two graphite pencil
points adjusted about a fraction of an
inch apart inside, one pencil being con-
nected with a large brass ball outside, as
shown in Figure 1.

“We observed a tiny spark between the
two pencil peints, It was an Indication of
@ shock, commotion or wave, electrical in

N...0

= Fioz

its character, in the ether, As an aerial
on our sending apparatus, we used a large
tin can on top of a glass jar, Figure 2
insulating it from the table, the can balng
connected to one wire of the secondary of
the induction coil

“Tests for detecting the impulses weare
earried on not only In rooms on the same
floor (the basement), but we went from
floor to floor, finally reaching the astro-
nomical observatory on the roof, more
than twenty feet from the physics room
and separated from It by five brick walls.
We found here that metal pieces not even
connected with ground wires would ywld
sparks."

Army Sells 1,000 Surplus Tubes

CHICAGO.—One thousand vacuum tubes,
type V-T 11 of the General Electric Com-
pany, declared surplus, were sold July 81
at the CGeneral Intermediate Depot of the
U. 8. Army, located here, The tubes were
all new and of the hard or amplifier type,
using 4 wvolts on the filament.

THE ANTENNA BROTHERS

Spir L.

and Lew P.

A Tip for Real Estate Men

AND NOW THST SPIR L. IS
PERMANENTLY
IN THIS FIRMS OFFICES HE
PROCEEDS TO MAKE GOCD.

INSTALLED

MY BOY YOU SURE
DIo RENT THEE,
ASE YOUR
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Glass Panels Show Assembled Parts

Copper Tube Makes Bit
To Bore Holes in Glass

The tendency in Radlo seems to have
turned to the transparent face set with
a glass panel in place of the bakelite sec-
tion front. The glass makes a very at-
tractive looking piece of work, provided
the wiring of the Instruments behind the

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many Ilittle kinks
waorked out at home that would
aid vour fellow Radio worker if
lie only knew about them. There.are
new hook-ups, new ways of making
parts and various unique ways of op-
¢rnting sets that are discovered every
dity. RADIO DIGEST is very much in-
torested 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 copled.
RADIO KINKS DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, IlL

“geenes” are perfeectly hooked up and
present a clean, neat looking appearance.
The giass panel does not lend itself ad-
mirably to & piece of work that, while
all right from the point of Radio recep-
tion, uses lengths of odd wire with spare
lengths of spaghetti tubing and half a
dozen different colored wires with splices
made with black tape running in every
which way all over the place.
Glass Hard to Work,

Glas=z s no easy subsiance to work.
Primarily, because It is hard and brittle
and cracks under the least strain. Often
after several unsuccessiul attempts ami-
teurs compromise with thelr desires and
put a bakelite panel in the front of the
fnstruments and make the back of the In-
strument case of glass so as to be able
to show the interlor of the set.

In selecting a piece of glass for a re-
ceiving panel c¢are should be taken to
get a perfectly c¢lear glass in which no
metnllic substance has been used for col-
oring purposes. The presence of a metal
in the glass will glve the same result as
palnting a panel—the whole thing will be
full of leaks and reception poor. Several
meathods of working glass have been tried,
but the following seems to be the most
praetical and to give the best resulits:
Using an ordinary piece of window glass
for n panel on a regenerative receiver, the
biggest job is drilling the holes through

the glass.
Drilling Glass,
First cut & board the same slze as the
desired glass panel and drill the holes
in this just where required on the finished

ey

FROM CHIMNEY TO CuirnEY
7570 100 PEET SINGLE ANTENNA

714
T

3

DRILLING HOLES IN GLASS

¥ROW CHIMNLY TO ROOF DOOR i
L TSTO 100 PLET SINGLY ANTERAA l

FROM WOUSE TO FINCE |1
1N YARD - TWO #5 I?
o

WOODEN BOARD

at the back and spoil the entire job., It
will take about fifteen minutes to drill
one hole,

If a steel or diamond drill is used a
solution of camphor or turpentine should
be applied during the drilling process to
keep the drill from overheating and break-
ing the glass.—Raymond Norton, Detroit,
Mich.

Correct Aerial Installation

Important as the correct connections of
yvour Radio set may be for good reception,
the same holds true in the installation of
your aerial in the best possible manner.
The accompanying chart explains some of
the more common and effective methods of
putting up an outside aerial,

The aerial may be horizontal, vertical
or diagonal to the earth. For average
crystal receiving sets the length may vary
from 5756 to 90 feet, with lead-in wires,
which will bring the sum and total to
not more than 115 feet.

Keep the aerial and lead-in wires from
3 to 6 feet away from the building. If
erected on a roof, place the wires on
poles at least six feet high, If running
from.the house to a fence or to a tree,
connect your insulators 3 to § feet away
from the building and fence.

If .possible, use a single wire for re-
ceiving, but If this Is not possible run
two wires 356 to 45 feet long and at least
3 feet apart. For best results;, connect
vour lead-in to one end of the aerial, not
Lo the middle, for the end connection gives
the advantage of greater effective length,

The aerial may be put up between two

1. - —— ——r

TROM WATLR T
LTin0 on OTHER PRosfcTION P
NOTE STIEK AT EDCE oF Roor 1)
TO WOLD WIRE AT LEAST 2 FEET

: Qg;";u’_ (RO ANY WALL

"ALONG THE SIBE OF HOUSE
FLACPOLE OM ROOF TD FLAG

© r.e.coRPISEE .

Vlr{nun Methods of Aerial Installation

product. Then use another board 'to lay
theé glass on and lay the patiern board
with holest in it on top of the glass. The
npper boards and glass are beld in place
both by claumps and by driving nuils close
to the edge, using wooden pegs for wedg-
Ing purposes to secure the layout.

For drilling the holes use any kind of
a breast drill or automatic screw driver,

For the bit a picce of copper tubing of

the same size ag the holes can be used, |

The actual cutting is done by dry emery
dust and oil. Emery paste will accom-
plish the same results but will cost a little
more.

Care should be taken not to put too
much pressure on the drill or to ralse
It up or down, as it will crack the glass,
It is also necessary to be very careful
when the hole is nearly throuch, as it is
very easy to knock

L o RN

o piece of glass out!

houses; from chimney to chimney; from
chimney to roof-door; between wash lines
on & roof; from roof or window o tree
or fence; from one window on the top
floor on an apartment house to another
window lower down; from one window
at one end of a flat to another window 30
or 40 feet or more to a side.

Some Radio enthusiasts have had very
good results by connecting to a metal bed-
spring, to the electric doorbell wires, to
wires run around the molding near the
ceiling of a room. In fact, almost any-
thing may be used for an aerial, if the
receiving set lIs sufficlently sensitive and
if near to a broadecasting station.

With the usual small erystal set, the
outdoor aerial iz, however, always recom-
mended. Sometimes if the aerial falls to
glve satisfaction, a change of Its direction
will help,

WWW.americanradionistory.com

| wide by 3 inches long.

A Simple Lightning Arrester
A good lightning arrester may be made
from a plece of fy-inch brass 214 Inches
A plece is cut
out as shown at A. This is done with
a jeweler's saw. Notches are cut in the
pleces like the teeth of a saw with a three-

e

3" -
;4
o,r?_ HOLES @

le

-

- 24

(o]
SOLDERN) TO SET
To GROUND |—
cornered file. Four binding posts are
attached as =shown. Six holes are drilied

lin the pleces for screws to hold the parts

on a base of insulating materjial. When
attaching them to the insulating material

allow about 44-inch space between the
saw teeth.—J. Oscar Johnson, Wakarusa,
Kansas,

RADIO, SUPPLIES STORES

TELEPHONE MAINTENANCE 0.

20 S, Wells St. Franklin 3986
5206 W, Madison, Amtin TOI. 12 E anb S
seessssmess Look for the TELMACO Sign e

¥ Radio Bugs! *

Try This on Your Cat’s
Whisker

To the time of ¥Yankee Doodle

Gregg's Listen In set,
1s a murvel, you bet,
Through which the waves come
abuzzin’,
Attach to the phone
You now use alone,
And the program iz heard by a dozen,

Yes, a dozen hear the nows,
A dozen hear it dandy.

Everyone should have Grcg;’s 8et,
Because it is g0 handy.

The family should get
Does for all, even uncle and cousin.

No more all alone
Doe= one use the phone

Sewing Needle on Wire
Makes Dgtector Point

The (llustration shows a way to connect
a wire for the top of a crystal detector. A
plece of No. 24 B. & S. gauge brass wire

i= coiled like a spring and a piece of ordi-
nary steel sewing needle, about a half inch
long, should be soldered to the wire. The
sharp point of the needle makes an ideal
contact on the crystal.

Radio Shorthand Practice

This new use for Radio will prove of
intérest to girls and boys studying stenog-
raphy and who find it hard to get Some
member of the family to speni the evening
reading out loud so that they may make
perfect records,

With a Radio instrument one can spend
the day copying the lectures and other
spoken matter that comes over the Radio-

phone., The Radiophone has one advantige
that is in favor of the beginner, which is
the slow and distinct way in which the ex-
perienced Radio talkers ‘deliver their
speeches. A great many schools are ad-
vising the use of Radio for students who
Study shorthand.

Headqguarters for

Radio
Supplies

and Equipment

Radio Department

Eu-:crm ops
C SHOPx.
72 West Adams Street
Chicago, Il

Silvertone Talker

The horn of excellence
will get you the best
results, Can be used
on any amplifying set,
with either single or
double receivers,

Dealers

Gregg's Listen In set, ]

The set sends it out to & dozen,
Write for Catalogue

Gregg Company

Room 505, 35 South Dearborn Street
CHICAGO

. - s =

Attention

Without Recelvera

Silvertone Talker Co.
1432-34 Dime Bank Bidg., Detroit, Mich.

Distributors

DeForest Radio Sets
All Types

IMMEDIATE SHIPMENT
Head Sets

Vario-Coupler
Variometers
and all necessary parts
for constructing your
own set.

Write for Complete Price List

Special Discounts to Dealers

42 South Wabuh Averme
Dept. R, D
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ALABAMA PIONEER STATE BOON

Market Reports from WSY,
Birmingham, Valued Highly

by Growers

Speeds News to Farmers

Furnishes Sermons to “Shut-ms”
and Aids Humanitarian ~
Campaigns

By Geo. H. Watson

BIRMINGHAM, ALA. —Featuring local
artists in nightly concerts, Station WSY,
owned by the Alabama Power company,
18 the pioneer broadcasting station of the
state, with the result that there are now
hundreds of amateur operators over Ala-
bama and surrounding states who “listen
in" regularly.

Besjdes the concert which s given be-
tween 8 and § o'clock each night, a busi-
ness service has recently been in-
augurated, giving closing quotations of
the stock exchanges, liberty bond prices,
local quotations of fruits, produce, live
stoek, hides and tallow, fish, grain, feed-
stulf and poultry.

This service is meant especially to serve
the outlying sections of Alabama, Missis-
sippl, Tennessee and Georgia, where It
would possibly be a day or two before
such Information is obtained in the reg-
ulur way. In other words the farmer
who has cutton to sell will know a few
minutes after the markets close just what
his cotton is worth,

No commerclal advertising of any kind
Is allowed to be over, WSY. However, it
has already glven valuable assistance In
local humanitarian campaligns, A concert
was recently given for the benefit of the
Children’s Hospital during a drive of the
Civitan elub to raise funds for the institu-
tlon. The tots were lulled to sleep by the
musgic broadeasted by WS8Y, while a mem-
ber of the Clvitan club told of the services
rendered by the hospital,

Baseball fans are delighted by the base-
ball scores sent out each night by the
station. They eagerly walt them with
pad and pencil in hand, Another service
of inestimable value is the sending out of
correct standard central time nightly.

“Boost Alabama by Radlo™ Is the slogan
of a recent lelter sent out by officlals of
WSY to the varlous civie clubs of the
city asking them to furnish speakers from
time to time. ®Each speaker In this series
of talks will be asked to discuss some
phase of Alabama's industry.

Each Sunday night a sermon of a local
ehurch is broadcast. A receiving set has
been Installed in Capitol Park, where hun-
dreds gather in the open air for the church
gervices. This service Is also of especial
value to “Shut-ins" who for one cause or
anoiher arg unable to attend church. A
feature of the services will be the repro-
duction at an early date of the McCoy
Memorial Chilmes of the South Highlands
Methodist Church.

Although a nightly program is given,
WSY has found it easy to obtain ample
and excellent talent. Church choirs, the
Birmingham music assoclation, orchestras
and individual artists have been anxious
to eontribute to the success of the con-
gerts, Civio leaders of the c¢ity have also
been willing to deliver lectures to the
vast invisible audience.

WSEY has been given such a welcome
over the state that the Alabama Power
pompany is now preparing to establish a

New Louisville Broadcast Station
Runs Kentucky Radio Interest High

Courier-Journal’'s Recently Licensed Studio Is One of Best Equipped
in Country—Offer of Premium Sets Arouses Young Amateurs
of City and Country—Much Enthusiasm Evident

By L Crow Taylor

LOUISVILLE, Ky.—Radio interest in
Kentucky is at high pitch now because the
Courier-Journal broadcasting station has
been tested and is now settling down to
regular program work.

The commercial license for this station
was recelved a few weeks ago, giving it
the call WHAS., The first test of station
WHAS was made Saturday night and Sun-
day, July 15th-16th. The first tests were
for the purpose of tuning up and making
adjustments. 'These gave results which
were clear and fine so that arrangements
were made to start regular programs be-
ginning Tuesday, July 18.

The first thing on the first program ar-
ranged was very appropriately “My 0Old
Kentucky Home,"” a violin solo by Charles
Letzler, accompanied by Mrs, Newton
Crawford.

Newspaper Offers Preminm Sets

The Courier-Journal and Louisville
Times is awakening a keen interest on
the part of young amateurs by making a
subsecription preminm offer of two differ-
ent kinds of receiving sets, The two sets
they are offering for subscriptions are the
Aerlola Jr.., made by the Westinghouse
company, and the Etherion, made by the
Mengel company of Louisville,

It Is the latter which is the less expen-
sive set and is given with three new six-
month subscriptions to the daily and Sun-
day Courier-Journal. The Aeriocla Jr. is
given with twelve six-month subscriptions
to the dafly and Sunday Courier-Journal.

Test Signals Heard Far

F. 8. Bernhard of the Western Electric
Co,, who installed the new broadcasting
station here and made the preliminary
tests, sayg that under ideal conditions the
broadecasts from here may be picked up
2,000 miles distant. Approximately 50 per

station several times more powerful than
the one in use. Equipment for the new
station will include five 250-watt trans-
mitting tubes supplied by & 3% kilowatt,
2,000 volt motor generator set. It is de.
signed to be the most powerful in the
south with a sending radius covering the
northern and eastern states.

WSY at present has only 200 watts
capacity, as shown in accompanying pho-
tographs. Although officlally its range is
given as 160 miles, the concerts have been
picked up as far north as Montrose, Mich.,
while D, R. Bartsch, an ardent fan ol
Galena, Ill.,, heard every word of the pro-
gram sent out from Birmingham. When
the new station is erected, the old one will
Pe used by the Alabama Power company
in the private operatlon of its business.
It will probably be the first organization
to use a Radio outfit solely for communi-
cation between its different units which
are scattered throughout Alabama.

WSY has fostered the speedy increase
In numbers of amateur operators to such
an extent that the first Radio show of the
south was recently held In the city. A
number of prizes were offered to builders
of home-made receiving sets, and the con-
‘tests revealed remarkable talent on the
part of young Radio enthusiasts,

: s
Six" dance orchestra
it fsn't mkingdcg.mbia records,

cent of the time the average will be a
hundred to a thousand miles, and under
even bad conditions it should carry easily
a hundred miles or more and be heard
with any tube receiving set,

Many replies from all over the sur-
rounding territory were received by the
Courler-Journal from its prellminary
tests. One communication indicates that
the music was heard 400 miles away.

There has been quite a lot of local in-
terest in amateur activity for some time
and now the opening of the new broad-
casting statlon has not only added to this
but is bringing into actlon enthusiasts in
the surrounding territory covering a
radius of at least a hundred miles.

Has Well Equipped Studio

The new station has one of the bhest
equipped studio= in the country. A floor
space 30 by 50 feet is made use of and
this is divided off into suitable rooms for
the wvarious requirements, The studio,
which is sound proof, is 16 by 30 feet,
and is equipped with electrie and baby
grand pianos, and an Estey studio organ.
All the rooms from reception room to the
Radio room are finely finished and fur-
nished Tor convenience and comforl as
well as in compliance with the technical
needs of such & station.

Besides the room devoted to the micro-
phoning of music, there Ils a speakers’
room, an office, a reception room, and a
room for the recelving and transmitting
apparatus with a partitioned small room
adjolning which contains batteries and
motor generators.

CUPID IN AIR STARTS
ROMANCE FOR SINGER

Charmed Rancher Writes Concert
Songstress for Appointment

CINCINNATI,—Bachelor girls, sing for

the Radio! Aceept thls tip if you are look-
ing for a husband!
Miss Ivy Buchtman, who sings every

once in a while at the broadecasting sta-
tion of the Crosley Manufacturing Com-
pany, Cincinnati, the call letters of which
are WLW, will tell you that Radio and
romance go hand in hand, her assertion
being based on the following letter she
has just received:

*Chickasha, Okla.
“My Dear Young Lady:

“You will please pardon the liberty I
take In writing to you, 1 have never met
you personally, but, after hearing your
lovely volce over the Radio, I am so
charmed to tell you how happy you have
made me and how anxious I am to meet
the charming possessor of such a mar-

velously beautiful voice,

“T1 am the owner of a large ranch many
miles from any town of Importance, and,
until the advent of Radlo, 1 had very few
opportunities of hearing good music. But
thanks to Radlo, which has conveyed the

jmu up WSY, Birmingham, Al.. occas
At right is .

is transmitting

www americanradiohictorv com

Ivy Buchtman's notes hit heart

beautiful tones of your voice to me here.
I am now looking forward to the time of
the vear when 1 again will be alle to
hear WL, where, T understand, you sing
quite regularly.

“Now, the prime object of this letter is
to endeavor to arrange to meet you; thai
is, If you are young and not married. 1
am 30 years old, wealthy, and considéred
good looking. 1 never experienced an
extra pulse-throb until I heard your sweet
voice on the WLW Radio. Please tell me
if there would be any objection to my
coming to Cincinnati to meet you and your
parents. May 1 send you one of my
photos and In exchange will you send mo
one of yours?

“"Hoping 1 may have the pleasure of
hearing from wyou, please allow me to
rémain, Yours respectfully,

“JASON MORDKIN.™

The present stage of development of the
romance is unknown. So, bachelor girvls,
don't forget! The Hadio microphone is a
great little husband getter!

SETS FOR RURAL FRANCE

Farmers to Be Warned of Weather Sur-
prises by Airphone

PARIS, F‘RANCE. — Radio is being
pressed into the serviee of French agri-
culture. At Elyseé recently the Alr Min-
ister, M. Laurent-Eynac, and the Minister
of Agriculture, M. Henry Cheron, told of
measures they have decided to take in
order to protect the rural regions of
France against sudden weather surprises.

Radio receiving stations will be placed
in the parish schools and gendarmerie
stations from which the peasants will be
warned of {mpending storms by ringing
a bell. The cost of the receiving stations
will only be two hundred francs,
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England Prepares
for Broadcasts

Sanction of Government Only Thing
of L O

British Airphone
Needs
LONDON, ENGLAND.—Government

sanction is all that is needed to make Ra-
dlo & national public utility in England.

News of this development follows re-
ports from America that a national system
of broadcasting, with rental of Radio-
phone receiving sets in homes, was being
planned there. That England is actually
preparing for such Radio service in the
near future is gleaned from a statement
issued by Godfrey Isaacs, managing direc-
tor of Marconi's Wireless Telegraph Com-
pany.

In this statement, Isaacs looks forward
to the time when Radio will be as popular
as the telephone and outlines a prosram
for an organized public service which the
Marconl company is ready to Iinstall as
soon as the necessary authority is ob-
tained.

Thirteen Plant Permits
During Week July 17-22

CHICAGO.—Thirteen limited commer-
cial stations were licensed during the
week of July 17th to 22nd, for the trans-
mission of public service broadcasting.
The stations are as follows:

WIARB., Joslyn Automobile Co., Rock-
ford, 11l.; KFBC, W. K. Azbill, 8an Diego,
Calif.; WHAZ, Rensselaer Polytechnic
Institute, Troy, N. Y.; WIAK, the Stock-
man Journal, Omaha, Nebr.; KFAU, Inde-
pendent School Distriet, Boise City,
Idaho; WHAT, Yale Democrat & TYale
Telephone Co., Yale, Okla.; KFAT, Dr.
S. T, Donohue, Eugene, Oregon; KEDPM,
Westinghouse Elec. & Mfg. Co., Cleveland,
Ohlo; WIAJ, Fox River Valley Radio
Supply Co., Neenah, Wis.,; WIAI, Heers
Stores Co., Springfield, Mo.; WIAH, Con-
tinental Radlo Mfg. Co., Newton, lowa;
WHAY, Huntington Press, Huntington,
Indiana; WHAX, Holyoke Street Ry. Co.,
Holyoke, Mass.

TOLEDO BANKS TO GET
FINANCIAL AIRWAVES

Cleveland Trust Concern Sets Up
Station

TOLEDQO, 0.—Several Toledo banks are
planning to tune in thelr Radio receiving
sets for the new broadcasting station of
the Union Trust Co., Cleveland, which will
be open for business on August 15, This
will mark a new era in bank communica-
tion and is a remarkable means of linking
up the banks of this section of the state,

The Merchants' & Clerks' Savings bank
will have a set conveniently located for
patrons to hear the bank news, the Ohlo
Savings Bank & Trust Co. already bas
a set installed, and the Northern National
bank is planning on putting in an up-to-
the-minute receiving outfit.

After the apening of the banks in the
morning and again in the early afternoon,
the banks and all Radio fans may listen in
on current financial news broadcast from
Cleveland.

NEW YORK.—With a population of
only 120, Tristan da Cunhba, the British
island in the middle of the South Atlantig,
will soon have a Radio station. Its pop-
ulation is mostly descendants of Na-
poleon’s St. Helena guards.

TIAL WIRE
17,600 ft. 7x22 Tinned Stranded
For Sale Copper Wire; all new stock.
While the stock lasts, will sell at the fol-
lowing prices: 76¢ per hundred feet in less
than 500 ft. lots; in lots of 500 ft, or more,
T0c per hundred feet, WIII cut to any
length desired. Send your order at once,
and take advantage of this bargaln,
FPROMPT SERVICE
Address Box 2, care Radio Digest

CARTER TU-WA

TWO
head sets at same time; takes ALL types
of cord tip terminals. Price $1.50 each.
| If Your Jobber Is TUnable to Suapply. Write Us

Y PLUG takes

“ALL-AMERICAN"
Radio Frequency Transformers

Efficient on 150-550 Meters.
Easy to tune, yet cxtremely
sharp—gives clear signals,
R-10. Prite $4.50
RAULAND MANUFACTURING CO.
35 South Dearborn Street, CHICAGO, ILL.

Reduced Prices

Send for summer price list
on our complete line of
standard radio equipment

OAK PARK RADIO COMPANY
110 North Oak Park Ave., Onk Park, Iinels
Telephone O, P, 2417

Bakelite Radio Dials

8 ineh dismeter of molded EBakelite
with inlaid white enumaol

Brass insert for cither 5/16" or
L™ ghalt. Dial runs true on shaft.
Material, worlonanship and finish
are of the highest grade. Price T5c
each ‘ol Je== than two 1o sn
order. No stamps.  Dealers wanted.
RADIO DIAL AND P COMPANY

617 Canby Bulilding.

RADIO MAILING LIST |

6,640 Retnil Fadie Dealers, Price per M....
590 Radio Manufacturers, por List...
705 Radio Supply Jobbers, per List...

260 Owners of Hadio Stations, per List....

Trade Circular Addressing Co.

166 W. Adams Strest Chieago, ITL
FRANKLIN Hi82-1183

=

Double Your

Range With

Radio Frequency

capacitance

application

On sale by first class denl-

ers. Or send us your order
direct, vithi.:;wr lul;'.:
name. Spec 'w
te jobbers.
TYPE AB I
PRICE) v oE A B 2p $600
LIST lrypE AB3)EA

CH
Write for [literature and

prices on tubs

Iﬂlom plugs, mlm

oaks, grid condensors and
RLA prod-

other standard E Dept, A
wets.

The ERLA radio frequency transformer
is the first transformer successfully to
overcome the high capacitance effects of
domestic vacuum tubes.

Furthermore, the
effect of the transformer itself

has been reduced, enabling its successful

to as many as three stages of

amplification, with a uniform and high
step-up ratio between each stage.

For the reception of local broadcasting,
using a loud speaker; one stage of ERLA
radio frequency and one stage of audio
have been found to give ideal results. Tone
volume is equivalent to that of a first class
phonograph, and the quality of the repro-
duction is unusually good. Diagrams of
circuits using one or more stages of ERLA
radio frequency are available on request.

ELECTRICAL RESEARCH LABORATORIES

2515 Michigan Avenue, Chicago

RLA

TRADE MAHRE BEGISTERED

Book Reviews

Wireless Telegraphy. By W. H. Mar-
chant. A practical handbook for the use
of operators and &tudents. This book i=
intended primarily for the use of those
engaged in the practical operation of
Radio telegraph Installations, and for
students who already possess some knowl-
efge of elecirical science. Price, $2.25.

Comm' By John Mills,
The fundamental prineiples and methods
upon which recent developments are
based are emphasized. The vacuum tube
is treated in a simple, fundamental and
up-to-date manner. Present methods and
tendencies of the art are explained in a
chapter which is non-mathematical. Price,

$2.00.
Experimental Wireless Stations. By P.
E. Edelman. This is a standard book on

Greatest Event in Southern California
FIRST ANNUAL

RADIO and
Electrical Appliance

SHOW

Los Angeles, Calif,
August 14th to 20th

“For the Advancement of Rodio Science”
Los Angeles has 19 Broadcasting Sta-
tions, more than any other city in the
United States, California has more
than any state in the East.

PRESIDENT HARDING

will open the show by Radio

Honarary Chairmen
GOV. WM. D. STEPHENS
MAYOR GEORGE E. CRYER
MAYOR J. F. DILLON
Radio Inspector, 6th District

For Space Address
G. P. MILLS, General Manager
536 Mason Building Los Angeles, Calif.
or CHICAGO OFFICE
0% Baltimore Building
Harrison 5060

S

this subject and the volume that antici-
pates every need of the reader who wants
to know all about Radie. The book has
been endorsed by the foremost instructors
for its clear accuracy and dependable de-
signs. Price, $3.00.

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 mot. Let us mow
what book you want, send us your check
and we will see that the book is malled to
you. Book Department, Radio Digest Il-
lustrated, 123 W. Madison St., Chicago, 11,

Books

GET secret of how to make practical radic re-

ceiving set for less than four dollars. Send
one dollar for illustrated book by Lieutenant
W. L. Shiclds, formerly aircraft radio officer in
the Pacific Air Force, Write today to Lieu-
tenant Shields, 423-424 Timken Bldg., San Diego,
California.—Adv.

FOWLERS PRACTICAL|
RADIO TEXT BOOK

Fowler's Practical Radio
Text-Book tells you what yon

want to know about radio. The book
explains radio in plain language; it helps
the radio operator get better results from
his set, and it is of value to the expert
radio-electrician in presenting the latest
facts and most recent developments in

the science of radio communication,
The boak 8 inches by 5) inches,
has 95 large illustrations;is sub.

pages, 20
staotially and attractively bound in cloth,
—a The very latest work on radio,
A most comprehensive survey of
the science of radic communica-
tion. Send check or meney order $1.25,

We kasep posted with the latast
Kansas City, Wissour] 1
Schooley Stationery & Ptg. Co,
300 Kemper Bldg.
Eansas City, Missouri
Please send "Fowler's Practical
Radio Text Book."
Name
Address
City State,
e — =7

CROSLEY
RECEIVER No. VI

This unit bas a range of ap-
proximately 000 miles. Dis-
tant broadcasting stations
are hrooght In loud and clear,
tuned sharply, with static
gliminated to & large extent.

No. VI combines tuner, one i
stage tuned radio frequency |
amplification and audion de- |
tector.

cROSLE

Mounted on formica
panel, adam brown
mahognny finish
cabinet, without

tubes,
phonea ....... £30.00

‘““‘Better=—Cost Less’’

ECENTLY perfected in our own factories by experts in the
design of radio apparatus, Crosley Receiver No. VI and Crosley
Receiver No. X are unsurpassed for their superior finish and per-
formance, Their simplicity makes them the ideal receiver for the
use of the most inexperienced. This simplicity combined with
quantity production enables us to offer you these receivers at a

remarkably low figure.

The Crosley policy of “Better—Cost Less” has placed their ap-
paratus foremost in the radio field.

CROSLEY MANUFACTURING CO.

DEPT.R.D.1.1

CINCINNATI, OHIO

fication.

CROSLEY
RECEIVER
No. X

The volum e«
range and pe-
lectivity of this
unit is remark-
able. Nothing
ia to be com-
pared with it at
double the price.
It consiats
of tuner, one siage
of tuned radio frequency
amplification, aodion detector

and two stages of audio frequency ampli-
Solid mahogany cabinet, without tubes,

DALErIes OF PRONCS. . «.vsicsrrnsressarsnases veonis s B06.00

Write for bntal’ague
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Radiophonist’'s M

art

fan who is now using the crystal

type of receiving set §s the an-
pouncement by the Federal Telephone &
Telegraph Company of Buffalo, N. Y., of
8 two-stage amplifier particularly de-
signed to use with crystal receivers, both
for the amplification of volce or musie,
and making it possible to employ the ad-
yantages of the many types of loud speak-
érs or to use with phonograph reproduc-
tion.
Connecting this amplifier to an ordinary
prystal receiver not only vastly increases
the volce or music volume, but also in-
creases the range of such sets from their
psual range of 25 miles ap to 100, while
during or under ideal conditions ranges of
125 miles and over sare not uncommon.
It comprises two stages of volce am-
plification secured by means of any of
the standard vacuum tubes in conjunction
with the Federal amplifying tranaformers,
with rheostat coutrols conveniently ar-
ranged for proper regulation. A three
conduclor cable connecting to a connec-
tion block with provision for concealing
all A and B battery connectlons, is a part
of the unit. These are plainly marked in
order that even the novice may experience
no difficulty in properly making connec-
tions,
The entire unit is housed in a spot
welded enamel brass case of very neat
desizp, which not only makes for neat-
tigss in design, but also has the decided
advantage of totally shielding the unit
against body capacity and outside mag-

-OF UNUSUAL interest to the Radio

netic influence, a feature of vital impor-
tuning and reception.

Two Tube Amplifier for Crystal Set

While designed primarily to fill the want
for an amplifier to be used with crystal
recelvers, the unit may be used as a two-
stage amplifier with any standard detector
tube set. It is, therefore, universal in its
application. Of even greater importance
is its design, which allows It to be used
as s detector amplification unit where
Radio frequency is desired in conjunction
with crystal detectors.

HE TERM variometer is a coined
name that has always been used by
the Radlo fraternity for a continu-
ously variable inductance. At the present
time the majority of the Radio receiving
sets make use of one or more of these
devices as the variometer is recognized
universally as one of the most efficient
tuning devices ever known to the art.

However, any mechanism s subject to
improvement of design. There is being
placed on the market an improved type of
variometer known as the Rogers Receiv-
ing Radiometer, manufactured by Ludwig
& Hommel & Company, Pittsburgh, Pa.,
‘embodying such simplicity of design that
it will retail for two-thirds the price of
the usoal desien, Yet it will function as
well if not better than the ball-type vari-
pmeter with the additional feature of oc-
cupying but a fraction of the usual space
necessary in the modern receiving set. It
will appeal very quickly to engineers and
designers because of the small space
feature. First appeal! to the amateur or
pew Radlo fan is very likely to be to the
pocketbook, especially if finer tuning and
better results may be obtained in ad-
dition.

Ordinarily, a single stationary winding
produces an electromagnetic field, which is
opposed or assisted by a similar electro-
magnetic fleld from a movable winding
mounted in close inductive relationship to
the stator or stationary winding.

In this new design a palr of flat disks
are substituted for the tubes or wooden
rotorg and stators used heretofore, and the
magnetic fields are divided into two sep-
arate components. The stationary disk
fs clamped to a panel bushing with a
single nut. The rotor or movable as-
sembly consists of a second disk elamped
between nuts on a shaft held by the sup-
porting paneél bushing. The current is
conducted through the two fields of the
stator which are in series, then to the
bushing, to the shaft, and out through the
two fields on the movable disk to a ter-
minal near the center of shaft. A circular
‘movement of 180 degrecs gives a variation
of induectance from a minlmum value to a
maximum depending on the amount of
winding.

 Each of the four windings are of “D"
wape and are interwoven lo slits around
> periphery of the disks. The wire is

Amplifying Transformers in Two Sizes

held in place without recourse to paraffin,
shellae, varnish or compound of any
nature, and as silk insulation is used, the
usual detrimental capacity effect between
separate torns is practically nil. This
accounts for the wonderful efficiency and
sharpness of tuning possible with this
type of variometer.

By using a single supporting bushing
for the entire assembly and again using
it for the electrical contact connection
between the two inductors, it requires but
a few moments for mounting, Only a
single hole for the bushing need be drilled
in the panel,

A speclal spring washer is placed on the
shaft before attaching the moulded knob
and dial to complete the assembly. This
washeér serves to take up unnecessary
play in the shaft, keeps the disks In close
Iinductive relationship and provides the
right amount of friction for a permanent
adjustment. .

Two sizes of bushing nuts permit mount-
Ing on any support from %" to 4" thick-
ness. Patents are pending on the device
and large production is planned.

I shown in the illustration are manu-

factured by the Jefferson Electric Mfg,
Company, of Chicago, IIl. The small one
is the No. 465 Navy type transformer. In
these transformers for audio frequency
amplification the inherent capacity effects
have been eliminated considerably by a2
special method of winding. The larger
transformer, type 41, is wound with No.
40 wire, while the smaller, type 45, Is
wound with No. 44 wire. For this reason
the No. 41 is slightly larger in size, and
consequently a little less free of capacity

HE TWO types of transformers

effect. The primary winding of type 41
consists of 4,000 turns of No. 40 wire with
a resistance of about %500 ohms, The
secondary has 15,000 turns of the same
wire with a resistance of about 5,000 chms,

The smaller transformer, type 45 has
a primary winding of 3,900 turns of No.
44 wire with a resistance of about 1,800
ohms. The secondary has 12,000 turns of
the same wire and a resistance of 8,500

ohims. The core is made of extremely
light gauge silicon steel laminations
especially rolled for the purpose with a
resultant tremendous increase in efliciency.
Transformers can be secured elther
mounted or unmounted. The primary,

secondary, and high side binding posts are
pluinly marked in elther case.
plate battery is not new, but there is

I an Inereasing progress in new de-
velopments on old and standard apparatus,
The B type Radio battery illustrated by
thie cut, is manufactured by the Vesta Bat-

HE STORAGI cell type of “B"” or

B Storage Battery Gives Even Current

tery Corp., of Chicago, Ill. The case is of
the hard rubber type and the cells are
compactly assembled and covered with a
top of the same material which is sealed
into the plates. Each cell, however, has
two eyelet type of vent holes inserted in
the cover plate. Four binding posts are
fastened to the sides of the container.
The negative terminal is plainly marked.
The three additional binding posts are
positive terminals for 20, 22, and 24-voit
taps. The battery is compactly built and
makes a neat unit for the Radio set. The
design leaves but little possibility of
spilling the electrolyte. This storage B
battery is claimed superior to dry cell
batteries as it maintains an even voltage
and eventually costs less, although its
initial cost is higher than dry cells.

The storage type of plate battery is to

be recommended for Radio work in view

An entirely new and radical
design is embraced by this
wvariometer, The coils are
wound somewhat similar to
the spider web or involute
method, but onk

circle—not for
cumference.

for a semi-
entire cir-

wWaaaALamericantadiohistopnssem

of the advantages now avallable with all
standard type of charging devices. Pro-
vision is usually made for the charging of
high voltage batterles, and it takes but
little time in view of the low amperage
capacity of such cells. Charging can
usually be done overnight.

The usual precautions for keeping bat-
tery in water and re-charging whenever
gravity goes below a specific gravity of
1,200 applies to all batteries of this type.
The hydrometer is always recommended
for us=e so that the condition of the bat-
tery and its requirements for re-charging
can be known at a glance

Ball Joint for Detector
The holder for this detector handle is
made of a piece of brass Jy-inch thick,
5 -inch wide by 2 inches long. Two holes
are drilled In the plece, as shown in Fig-
gre 1. Two washers were formed into
cups of parts of a sphere, as shown in

Figure 2. The manner of doing this is
clearly shown. A %-inch steel ball was
procured and placed into the hole and
struck with a heavy hammer. The wash-

er was placed on the end grain of a piece
of soft wood while thia operation was
followed out. The washer formed Into
a cup ready for the standard is shown
in Figure 3.

The steel ball was again used to shape
the tops of the standards, A, In Figure 4.
A Y-inch rod was used for the handle.

0, 0% @

Vi
i
P— 1
FI1G.1 crysTaL ‘Ffo.z

ORCUPIWITH 3t
THRERDED SEC.
zio geriareo &
HOLES DRILLED
& TAPPED FOR

~16. 8

This was driven through the eup-shaped
washers and the washers were then fitted
into the standards at A. The holes in
A are sufficiently large to allow the han-
dle to be moved about for a considerable
distance,

A cat whisker may be made of No. 80
magnet wire, wound on a needle in a coil
spring form. This, when taken from the
needle, will fit snugly over the i§-inch rod
used for the handle. An oll cup makes
a good crystal holder as shown. o
machine crews are fitted in the sides of
the cup and the crystal is held between
the ends of the screws.—0. W. Feldman,
8t Louis, Mo,

Good Workmanship Necessary

Those who wish to make or install a
Radio set should remember that every-
thing must be almost perfect as work-
manship will make it. Colls and wind-
ings must be carefully and solidly at-
tached to the panels or wooden bases.
Wires hanging loosely from the contaet
points are not only unsightly but inefii-
cient and they may make a set completely
useless,

One of the easlest and most convenient
methods of mounting coils is called the
“pillar” mounting. A short Jength of
brass rod, about a half inch in diameter
is cut and “faced off” in oné-inch lengths,
It is bored so that an 8-32 thread will
pass through it freely. A hole is care-
fully bored In the cardboard tube and a
corresponding one -through the panel.
Then the brass pillar is simply inter-
posed between the cardboard tube and the
panel and is held in place by a nut. In-
stead of the pillar, brass tubing can be
used ‘with just as much satisfaction.
Washers should be placed between the
tube and the cardboard winding to pre-

vent it from damaging the cardboard.
Flat head machine screws are best, and
they require counter-sinking of the
panel holes,

Sometimes it is desirable to mount the
coil with its end to the panel. To do this,
parts of the cardboard base are cut away,
and the projecting sections that are left
will provide surface for fastening on the
small angle pleces that hold it to the
panel. The cardboard is cut away to per-
mit the taps to pass to the contact points.

Cutting cardboard tubing is an easy
matter if safety razor blades are used. A
pencll line 1s marked around the tube and
this guide line iz followed around with
the razor blade. A clean cut edge will re-
sult after golng around several times,

each time penetrating deeper.
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RADIO DIGEST ILLUSTRATED

Radiopho

CONTENTS AND HOW
BEST TO USE—

THE STATION schedules, given
below, are listed alphabetically
by call letters. TFollowing the
eall is given the eity and state,
the wave length (PROVIDING a
wave length other than 360 me-
ters is used), the miles range of the
station, the owuner of the station, the
schedule of operating hours, and the
kind of time used.

The state, city and call list given
following the station schedule list is
merely an index, Omne wishing to find
the ealls of the stations in his vicinity,
will find {this index useful. All licensed
broadeasting stations in operation are
given in the index, while only those
which have made special Teports to
RADIO DIGEST, are given in the sta-
tion schedule list.

Station Schedules

AGI, Presidio of San Franclsen, Cal. 50 mi, ISI al
Corpa, 1 8. AL Bun, 7-9 pm, instruction, Pa,c%go,

CEOB, Vancouver, Canmda, 440 only. 600 I
Provinee. Daily'ox Sun, 8:50-8:30 gm. uem%mamnﬂy
convert, Pucifle, 4

CFCF, Montreal, Can. 440 only. 200 mi Marconi Co.
Dally, 1-1:30 pm, concert. Mon, Thurs, 8-0 pm, con-
ourt. Bastern., Daylight Saviong

CHBC, Calgory, Canada. 410 also. 1,000 mi. W. Wo
firant Radio L. (Mornine Albertan.) Daily, §:45-
H po, news, stock quotatious, musle,  Mounfein

CGHOB, Toronto, Canads. 440 oply. 500 mi Marconi
Co. us, 8-10 pm, concert. Iastern.

CHECQ, Calgary, Canada. 400 eniy.
Waitio. (O, {Calgnry  Herald, )  Daily ex Sun, 5:30-
1:30 pm, wusic, news; basebnll; T:46-8:46, music, eto
R, f—.‘{rs.a:w mn, ehireh serviee,  Mountain,

CHVE, Toronto, Canndr. 410 only, 200 mi,
Polltan }nulu:s Co. Daily ex an and Bun, §5-3

mxb. concort, Eastern.
450 only. 600 mi. XEd-

Felwonton.  Conada.

monton Jommal Lyl,  Dally ex Sum, overy evening,

st Lodoime story, news, wenther, mnr]u»ta el

6D, Torantp, Cangda. 410 only. 200 m T, Eato
% Bat and Bun, 4-8:50 pm. cuncmrl.. Sat
T, soneert,  Kasteri.
BJBG. \\'Inmnon. Canadd, 410 only. 300 ml. Manitoba
reo Tross,  Wvery other wis, hcsmnimz July 81, Mom,
Wud‘ Eriy 0:30 nuoy, mews; 12-1 pm, stocks, mar-
Jowts, okl 10, coneert. Purs, Thits, bal, BT
10 nm, uegs: 1-2 {»m. stocks, warkets, wonther; 7-2
pm,  muEle. 1, wm on, Bacved concert.  For fll
W weeks, Mob, Wed, 'rj snme a5 Tues, Thurs, St
sfiovie,  niid Ties, T urs, ‘Sut sama ws Mon,
I'rl.  mhove. 0:16 wm on, sacred concert
oernl

CING, Winnipeg, Canada, 420 only, ‘ma mi. Tribune
\m\apnnnr Company. Dally ex Sun, 12-2 pm, morkets,
piws s, 7-10:320, coneert, bBaseball, Bal, 2 pin op 3-4,
l:iuufn. hour.  San, -4 pmoor -1.-5. snered conenrt;
£-10:30, eoncert,  Central,

CKEE, Torento, Comada, 450 only. 200 mL Can.
Indep. Tel. Co.  (Toronto Star.) Dally ex Sun, 7-
7:30 pm, baseball, stocks, concorl. Tued, l}'r!. £:80-

astern,

1,600 mi, Flizsimmons

{180 pm, concert, address,
n05, Danver, Colo. 340 anly.

Daily ex Sum, 8:15 pm, weather,
o Thurs, B:16-9:80 pm, special concert,
specy.

General Hospital.
AMountain.
KDKA. Plit'-l.lur h, Pa. 1,000 mi  Westinghouse Flec.
{‘0. Dally’ ex Sun, 10-10:1§ mm, 12 - 1 pm,
4-4:20, muelo; 730, hchLme slury; 5, DAWE)
8:30- !I musle, news.  Sal, 8-4 pm, congert, Sum,
10 iﬁ ani, 3 pm aud 7:30, church serylee. Hastern,
DN, San Franvieeo, Cal. 485 also, 250 mi.  Lep J.
a!uln.rg Cu, Duﬂy ex Sun, 11-12 am, 1-2 pm, 4:80-
?. coneerts 7-7:15, weather; 8:80-9, concert,  Sat,
ot lng after B 30 pm. Sun, 10-11 am, sacred concert,

Pa
KnPT *?um Diego, Calif. 250 mi. Sputhern Elee, Co.
Diily 7:l0-0 pm, news. weathor, concerts, lecture.

Pavifie,
Selt. Lako
baseb

300 yoi.  Westorn

Melro-
150 pm,

Bun,

news, coneert,

HDYL Bl Luke City, 1. 485 also. 300 mi.
Teleprngy, Dally ex Sun, 7-8 pm, musle, baseball,
news, woeather: 9-0:30 {m_r_'nslnnu.llyl. Bun, 2-8 :HTI.

el service.  Mountwin,
KDYS, fireat Falls, Mont, 200 mi.  Tribune. Wed, 8-
4 pm, chireh

0. pin,  bedtime  story, ‘concert. un,
service, Mountein,
KDYX, Hanolulo, Huwmli 760 mi. Star-Bulletin,

Taily #x Sun, 12:15-1:15 pm, stocks, markets, bosi-
ness. news: B:30-7:80, concert, lecture, Sun, 11-12
l.rn churcn service; 4-6 pm, roncert, lecture, Hon-

'I(DZ . e, Wash. 200 mi. The Rhodes Co. Daily
B Bual 3 . I'Riﬂu Wed, Frl, 7:15-8:158

;lxn. 'i ‘m--

xnzh Dumer. Colo. E0D mi. Wm. D. Pyle. Mon,
Wod, 8:15-9:30 pm, concert. Mountain,

KDZZ, Everett, Wnsh. 1lll) mi. Kinney Bros. & Bip-
prel g Daily ¢x BSup, 2:30-3:30 pm, 8-0:E0
Parfi.

KFAC, Glendale. Cal. 485 also. 150 mi  Daily
Niva.  Mon, Wed, Fri, 3-8:10 g\n. basohall, news,
Mon, Thurs, 8-0 pm, concert, at, 7-8 pm, dance
musle,  Pacifle,

KFAD Puonnlx, Avfz, 485 also, 100 mi. Mon,
Wed, Frl, 8-8:15 mm, concert, wealher, stocks, mar-
Fots, S, morming, churrh servive.  Mountain.

KFAE, Palliman, Wash, 200 ml. State College of
Wash.  Progran lm:;nlur.

KFAF, num-r Colo, 1,000 mi Wﬂtom Rndlo Corp.

lJullv. eyend musie, vwa,
C. Heattle, Tash T00 ml. !\un‘.hcm Rndlu & BEloc-
lriu Co.  ally, eight hours, mjsmltunmu: Pacifie.
KF1, Los Angeles, Csll!. 200 mi. Anthony,
Ine,  Daily, 1:45-2:80 pm, musie, m-ws. &.50-5, news.
vt 0:45-11:850 am, 4-5 pm. P
KFU, Gridley, i‘n!. 500 ml, I'm'ialrm Shop, Mon,
Thurs, Sun, B-9 pm. congert. Sun, 8-4 pm, concert.

T
uéi‘,‘ iy ofane, 800 mi, Docer Mitehell Elec.
£x Sm. 7:30-9:80 pm. coneerts and voice,

4 4 Wash, 200 m A, Mullins Elsc-
K%E ?Tn:':fstt:u I-e?iaseﬂ Dansr. 4 5 pm, 7:30-2:30. Pa~

KGC, Lol d, Cal. 300 mi. FEleo, Tighting Supply
m}E. 'I‘:,lug.w‘;gnurs . 7:30-8_pm, oohcert.  Paeifie.
KGF, Pomons, Cal. 150 mi. Pomons Fixturs & Wir-
ng Co, Thurs, 7:30-8:5 pm, news, markets, concert.
plintain,

KE 'G}.“PI;’IIIIM‘I Ore. 500 mi. Halloek & Watson Radio
Seryioe, Daily ex Sun, 4:30-0 aod 7-7:30 pm, base-
Tall agn{u. ma:ku;g. flawu. Saf, 0:10 pm, Instruction,

0=
Kglhlll.] ‘[swnnm?m Ore, 500 mi l\nrlhwaalern Rud'jjn Mrg
ni

ym, conee.rt. ecture; £:30-3:3
--r-llmmn.mT Ml:m..f 't;gﬂ , 8-10 rl. health hulleclég
=l p T aneous | f -
wnrt.mr%?aﬂ e gmt. 7-7:80 pm. miscellaneots.

‘s?gfmjimdmn. . 5§00 m.l. Altadena Radio Lab.

o A
uﬂr‘f’?a}rmﬁ'ﬂ 200 Dumers Ty Serv-
iﬂl. afly, 3: su--iuslfl

‘lnu. Iﬂ;’n‘ 0 I e cart
%ﬁf e " 8 i, coneert, | Sum, 1-5 yum,
uhmﬁll setvied,  Tneife,

Corrected Every Week.

ne Broadcasting Stations

KGY, Lacey, Wash, ma mi. St Martins Gollglgv Tues, | WBAQ, Snul.h Bend, Ind, 100 mi. Myron L. Harmon. wsn. Dam.on. 0. 4&5 allr.-. 800 mi, Rike-Eumler Co.
Fri, Sum, $:30- "60 m, CONCert, News, o Daily, 5:3 pm, news, concert; 8 pm, concart, NuWs, aily ex 9-9:30 am, concert, news; 11-12 and
KHB. m‘fl“ﬁ“"m t‘l‘i"g_lﬁ Cola. m:]nl; 485 in)m:;‘s e:gg.;‘ gunliea mporl& Sun, 8:80 pm, church services. Cen- %"rl; pm, nmmertnner;:s:l mnrguhuwaltlliarg mn,nh\zggh
& Granita Co. v )y 0] ectu v
&u{n §:15 am, weather, Ir.rreslry bulletins, ete. Moun- WBAV. Do]umhuss, 3?.? g.ono mi, Erner & Hopkins Co. servlce g:l L .

KHJ, Tos Angeles, Calif. 50 mi, €. B, Klerulff & Co. wsa Wilkes-Barre, Pa, 200 mi. e R o L R
{Los Aum:{ Times, ) Dnll;r ex Qlt anr] Sun, 1-1:45 < n?uk‘r l:-lr:!otrawaﬂk niot mgg?n'}-.n' s lv _.m 1: '?f} ].) ally e‘g iy '3] WL injnm Dﬂu;ﬁ. m‘:-s'
}1 715- Tl voncerl lecture, news, Pacific. WS.RZ. Richmond, Va. 300 ml Times-Dispateh, Dally, Mon, W I'“» musie, readings; g . Pews.

Kic, geles Callf, 100 mi Standard Radio Co. 7-0 pm, news, concert, , ele, Eastern, s e, Sl e
Harlwr Bl‘i‘h Daily "ex Sun, 11:0-12 uoun, Mﬂn. WBL, Anthony, Kan. sl mt T & Radio Co, | WEAD, E"“"“m“ Porto Rico, 200 mi.  Spunish-
1011 am. Wed, 9-10 am. = Sug, 12 ym, 5.6, Pacifio. | Dafly ex Sun, 8:50 am, 9130, 1050 and 1:15 pm, | Amerian School of Radio Telegraphy. Irregular,

K1), Sunnyvale, Cal. The Radlo Shop. Tl.ta!. Kansas City grain mg_rkpta 1:15. roads, lut‘nl mm-_ 7:80-11:80 pm, ainment,  G0th  Merldium,
ﬁi&d—ﬂ pm, coneert. Fri, 'f :30-8:15 pm, coocerl, Pa wi&%:- 7-8, com.‘i}'r ete. 4-5, concert, tral. | WGAL, Luncaster, Pa. 35 mi Laneaster Elee. Sup-

K]R Seattle, Wash. 200 ml. Northwest Rodlp Service | * gjo’ 8‘:'3_10“13";;u 3 3 Son ‘}ﬁo' aguu v?éth??"%aﬁ o7 g&:ceﬁ “i’éli%‘;“: tlmiauﬁc" 3-131-':’13' pwmea'ehuséu TQﬂrv?:é'

ally ex Sun, 8-9 pm, miscellancous, Paeific, markets. Maon, ‘.;“] Fri,’ 8:30-9:30 pm, concert. § u.n Prarars . 4 : i 5

KLE Paﬂudénn Cal. 300 mi.' X J, Duon Co. Monand | 11 am, & pm, church service, Esstern, } 5

el 7 15 pm, concerf.  Sun, 3-4 pm asnd 8-9, | WBZ Springfleld, Mass. 50D mi. Westingh lee WEAM, Ornngeliurg, 5. ¢ 150 mi, Orangeburg Radlo
corcett,  Pacifc & Mfg. Co. Dhifly ex Sun, 7:30 om, children’s hal.n'. I Sy B T e

KLN, Montercy, Cal. 150 ml. Noggle Electric Works. | 7:45, markets, weather, locture; 8-, concert, Sun, 8| VoI h“‘{l'. 5 &5, e o el
Dally, 12-1 pm, weather, markets, news; 7-8 pm, con~ | . and 8, church service, Bastern,’ AR il b e
cert Pacifie, WGAB," Newhurgh, N. ¥. 100 mi Newburgh Duily e “'“"{im I 0, LTt s oin Bl

KLP. Los Allcs, Cal. 1500 mi. Colin B. Rennedy Co. | JGW (080 &5 % (S0 S0 cancert, 20,55 | oA, Shrweport, Ta. 800 ml. W, G, Patierson:

TR 5 ,  EpO! uneart ; -1 conee ure. 1 G 7, witersn
Mnn. T:30-8:30 pm, industrial news, oonesrt. urs, Fastern, daylight saving. T, UnJJ.v ex Sun, 7 L. pm, news, sports, music. Sup, 11

80-0 pm, concerl, Sun, 4-6 pm, concerf, Pacifie.

Fort Smith, Ark. 500 mi John E‘lnk Jewelry

WCAC.,

KI.S, Onkland, Cal. 150 i. Warner Bros, Dally, 12-1 =

Eﬂ" ﬁ“,'jt;:'" 0?1’“ 1,,:’;0 1;‘ 5 ti“;,-uof‘;;;‘mn T ‘i_: 3 wriun.l. Fri, Sun, 8-10 pm, musle, talks, sermo Cen
., De 0 S u- ' eynolds Ta- CAH, Columbus, O. 800 ml Entrekin Elec. Co.

dip Co. Dnily ¢x Sun, T an, news, markots, . 8

Dedtime, stoty, conert, b !E-B L e A :{I‘L:lu.sbm'ﬁ‘ri. 7-8 pm, concert, bedtime storles. Sat,

lecture, musie.  Central
WGM(. Houstan 200 mi. A, P. Danfel. Daily ex
q-7:15 pm. news ete. Wed. Sut, 8-9 pm, con-

tain.
KMC, fll.'edlpv, Calif, 100 mi, Eindsay-Weatherill &

Mon, . ¥ri, 8:30-0 pm, cancert, Pucific. t_er[‘_ Sun, #-4 pm, coneert, Central.
KMO, Tacoma, Wash., 200 mi. Tacoma Times. | WGAL. i\urlhﬂnln Minn, rdUD mi. St. Olaf College,
Electrle Co.) Daily ex Sun. 11-1 pm, 6-7, 9: 1..-10 Fri, 9:15-10 pm, cotcert, Iuntura news, Sun, 8:80-
Kcoucert. NEWS, I\‘l]wht:lmmluw . R dswell Publle Servie 8:30 pm, I.hﬂm]é music, Y. i
well, N. M, o, BWE ablie Service | WeAQ, Deflance, 200 m.'t. ‘J'.'r! Elu.te Radio Mfg, Co,
Co, ally, ox Sun, 7-8 pm, weather, finanelnl, mar- Daily, 13:40- 158 pm, 3, baseball; B8-6:30, bnsabull.
kpts, uam Sun, 7-8 ehurch service, Mountain. concart: 8, 8 TORTAI. Central
KNN, Tis .e\lnmieu Calif, 100 mi. Bullock's. Standard WCAW, Qu fncy TIL ~ 200 mi, Cuincy Elee, Bup. Co.
R Daily ex Sun, 845 am, markets ;

Tues, Thurs, Fri, 10-11 am, Phoific, iq

o Co, y
KNT. Ahcrdeeu, Wash. 400 mi Groys Harbar Bnd.io uggke?; T ET

1 pm, ruarh.bﬁ 5, musie, baseball. Tues,

ﬁo. Dally, 5-6:30 pm, 7:80-8:1K, nows, concert. Pa- Wod, Thurs, Sat, 8:30 5 pm, concert. Sun, 6 :30-
K D 4 7:30° pm, religious, (.‘onrru.L
0@- SR Colo, 435 o:g,v 100 mi. W. H Smith | WK, St. Louis, Mo 40 mi ‘:ux Baer & Fuller
(Y. M. C.A,). Dl-ﬂ.?li 5= ‘10 +35 mu. time, weatlior (Grand Leader). Mon, Wed, Fri, 6:45-8 pm, concert,
reports.  (Telegraph oo eeture, bedtlme story, Cumru.
K%E:. Lg_‘ .ati}l.‘u(l;?ng(}la[mgm>3EIDDHI{§ 1?}"{' ]ron_ul_..Bl:Eio W5N!.] “Hr?ﬂm Mass, nlsohlnD ign[' Clark Univ.
0, LWL 1h=120 11, i . . 5 15 - pather. wenin
IJ.IEYFH-!IH: g';"!:’.t'lJ news, Tues, Wed, T, £:15-9 pm, w-r:{;ular. E" nm s R 2
candert.  Pacifie, DAB, P[srlsmnulll 0. 100 mi. H. C. B & Hon.
KON, Los Angeles, Calif; 200 mi. Holzwasser Ime. fon, Wed, Sat, 2-2:45 pm, 8:@80-0: sn nme:‘acunuert.
Taily ex Bon, 4-6 pm and B:16-0, convert, Dows, Sun, 2-2:45 pm, chiireh servide, Central.
bum 10-11 am, 4-5 pm and §:15-9, church service, | WDAF, Kansas City, Mo. 500 mi, Kansas City Star.
nclfle, Dally ox Sat and Sun, § pm and quarter hours after,
ICI!P Iln:ml River, Ote. 100 ml. Bloe Diamond Eleg. baseball, Mon, Wed, Frl, 7:30, news, concert, Cen-
Co, Duily ex Sun, 7-7:80 pm, news. Man, Wed, Fri, Lral, -
8:30-9:15 pm, concert, Pacifie, W.DM-I El Paso, Tex. 0§00 ml, Mine & Smeller Sup-
Kay, Pittsturgh, Pa. 100 mi. ol:b!ada.v il Elee. y Co. Tues, Thurs, Sat. 7:30-8:30 pm, concert.
Co, aily ex Sat snd Sun, 12-12:30 pm, 2:30-3 \lnllnm!n‘
Mou. Wed, Fri, 10-11 &m. Sal, 12-12:80 pm. un. M. College Park, Gi, 200 mL A, & W. P, B R
5 pm, Basterh, da‘,)d villg. . Daily, B-10 pm, concert ete. Central.
K 'W. San Jose, Cal. 200 ml Chas. D, Herrold. Daily, WDAL. Jmksumﬂ e, [li. 485 also,  Times-Tnloy,
1-1:30 pm, Wed, 5:15-0 pm, concert, Pacific, Daily ax Sun, 3-3:15 pm, 4-4:15, 6-5:15, 6-0:15, base-
I(ClY Portland, Ore. 100 mi, Stubbs Elee. Co, Daily, ball, markets, weather; 8-0:50, genernl. Tastern,
pm, 6-7, " miseellaneous. Paeifie. WDAP, Clllr'ns(n TIL 485 also, ~ 1,000 i, Midwest
KRE Berkeloy, Cal 100 mi. Maxwell Elee, Co, Sum, Radip Central Ine. Dmly ex Hat and Bun, 9240 um
1-2 piy,_6-7 pra, concert,  Pheifie. 10:15 i 115, m exchange; 3@
KSD. 5t Louls, Mo, 1.000 mi, St Louis Post-Dispateh, o stocks, Sat, ioam, 10346, 1! .-!‘.
Dlly ex Sum, 4 pm, markets, news, conceri; 7:46 pm, p, f reign  exchange; 12:17, cloging Clilesgo
eonvert, lecture, | Central stocks.  Sun, 8:30<10:80, copcert. Centrel, daylight

KsL, é!arlll B‘rsleullac:l.n(:tﬂ b tmi‘ The Esgpnrlum. Dailty wsav g
ex Bur, < concert, news: 2-3 pm, concer m\q B le, Pa. 200 mi. 4
educutiongl tagkm + 2-3 pm, coneert nnd  educa- & ron'cgarllnc Ilsﬂex Sun, 103 g;"ilﬁn%i!: gku%ﬂfﬁ

tion 12 e 1500, male, news, | weathers  G:05-5:30

KKSS, Long Beach, Calif. 25 mi. Prest & Dean Radio +15-
m-.'nnni},. :.l%h Tially ex Sun, 3:00-1:90 Pm, News, con- ?}fn‘f dm " mé;r:ré‘_ rFrl 9:15-10 pm, concert, Stn,
vort. e ] New Bedford, Mass, 50 mi. Slooum & Kil-

KTW, Beatile, Wash, 200 mi. FirslPreubylLrlan Churele. ol ng -
5‘&"- qnnl ‘;:;c.: “,,""% -.hurr:gn:erﬂfe. £ 11? [ ]h]rgﬂ ;\m& Wed, 7-0 pm, concert ete. Hastern, day

v BN ielseo, Cul. 1, mi. Ban Francisco o
Examiner. Deily ex Sun, 8-3:80 pm, aod 6:30-6:45, A,Alxi,;:”?-":m' Sﬂ‘};g 1\? gﬂ,:?ln' a.ﬁ;mml‘?.i' a_gfﬁnggiasl:‘;:
u%ws.melr%{ islnn,cs—lﬁ mm, news, ete, Paclfe. q:40-4:30 1in. Central ¥ RS

. Moute, Cul. 200 in Tni il ©o., Ing, -

Ty ox Sun, 4-4:80 pm, mosie, Tectures, Mon, Thurs, WD:\J]X ,S;m,t';(l‘_‘t;m%'l 3!3“' nu:”sog ‘_}#‘ ﬁ“?:h%“fg} E:‘?,g:
010 pm, convert,” ete,  Pacifiel = NMon, Thurs, 780, pm- ~g:30, concert, ' Central. !

KVQ, Sworwmento, Cal. 1000 mi . €  Hobrocht | wpAY, Fargo, N, 1. 455 also, 100 ml, Fargo Radio
(Bacromento Hee), Dally ox Sun, 6:30-6:30 pm, con- Service Co.  Daily ex Sun, 12:15 pm, weather; 7-7:30
cert, hews, Iarkets, weather. Wed and Sat, B-0 con- WS, Man, Wed, Fri, f-10 pm, concert, ete.

K&E. 5-?!":“:[(?“:{ (13;"} clmgcaﬂi'nl pr}l’otill:mlﬂe Wirgless Tele- w'““"' ‘:: < i “:"ﬂm-“:‘r Gentral, ; :
il LTUEIH n;uﬁd l“rl. H-8 um, cofcert, ' Sun, 2-3 pn, 0, ,,hun.h snrvice. E",m.” e - ;
congert.  Pao C ik

KWH, Xos Angelei. Collt. 300 ot Exauiver Dafly wo iy, T £ 8150 ain-lito. c‘.ii‘:n’im Hoked of
5:30-“[:’30?1:1111. music, news. Sunduy, 9-3 pm, sacred aﬂ;’:ﬁnl'}!""'gjqnf’u ues, Fei, T-8 pm, concerf, onter<
O WEAD, Atwood, Enn. 485 gl 150 mi, N. W.

KYG. Portland, Ore. 700 mi. W. P. Hawley, Jr.* Tues, Jadod] b e =08 A B
i 9-10 pm, eoncert, Sot, 88 pm, cancert. Fa- :;:.Im:i‘ar{:‘.ig,lumﬁrllﬂg;tylE@Ennrllg:gf 145 8‘:13::. rluiux}:n':'!

v on half hour 3:15 to 5:45, news, basekall, Tues, Wed,

K‘:ll.'w&ﬂ?”ﬁﬁﬁlilea' Cnlt Piug?u:ni:; sng.:n‘x'p&‘,'[.{%l:’gm&_ Thurs, Sat, 7:30-9, qul cert. Sum, 11 sm, t'hml'l'.h
ks, winther, oy, Mon, Thurs, Saf, 80 pm, same "C;ﬂ"f:L 8 pm, sacred musie; 7:30, church service,
Jsrin Tuoifly ™
Vi s B, g e, a0 i wanipgoom | WERKS g, K oo e, 60, mk, Bant

2 un, =1:2i ot . : :
markit quotatlons every halr hir: 9:15. news, markets:| (B0, 8:40, 10:40, 11:46, 12:30 pm, $:156.  Wed, Sat,

-9y, concerl. Sat, markots &Y 8:40 am, 940, 10:40,
11:40, Sun, 8-9 pm ireegulnr, coneort., Cmrrnl
WEAK, St Joseph, Mo, 100 J. B. Aberambie,
Daily, 12-1 pm, St. Joseph live stock markets; 7:30-
§:45. coneert.  Central.
WEAN, Prosidence, R, L. Co.  Dailly

4, basebull: 4:16 and 8:30, news. final markets and
stocks: 7:00, basebull, badtime story; 7:45, feature;
&-0, conpert: 9, pews, Sun, #:30 pm, church service,

Central, daylight saving.
KZGC, qiélll!n. Wash, 5§50 mi. Public Market & Dept.

Stare Co. nn ily es Sun, 6:45-7:15 pm, prices of food= 100 mi Shepard
stuffs. Pocl ox Sun, 3-h pm, musie: 6-8, bedtime stories, Lasebnll,
KZm, Oaklnml (‘rtl 200 mi, Preston D. Allen. Dailly mmthcr lecturs, Mon, Wed, S-10 pm, concert. Bast-
ex 8un, 7:15-7:30 pm, news. Tues :30-8:15 pm,
coneert, Irl, B:15-0 m. eonuurt P:u:ill\.. WE#F. Mauohile, x\la‘ 485 also, G0 ml, Mobila Radio
KZN, Salt Lakae City, 0 mi. Deseret News. Dally Dadly, pm, 7-8:65, Central.
ox Svi? ;} T, nunthnr. markets, music; 8-, news, WEﬁIS. anhlnm;r‘:!. D C IIUD m]i The H‘g:é:l:lt ?oé
coneert. ountal afly ex Sun, 3-4 pm, musle, retail news. @
KZY,. Oakland, C'ul. 1,500 mi. Atlantle Pacific Radio nm,lymn Fri, 7:30-8:80 pm, coneert tern
Supplies_Ce, Dally ax Snn 3:30-4:30 pm, concert: | WEAY, Buslwlllc, Nnhr. 00 mi. Bilerldnn Elec.
7 i, mews. Wed, T:80-8:15 pm, concert. Sat.| = Servite Co. Wed, Fri, Sun, 8- pm, concert, news,
-gsJ:nnm. mmt:frt.P 3?11]1 11 12:15 pm, church gervice; efe.  Mountain,
- o CONOEY aeifie WEAZ, Waterloo, Ta, 100 ml. A. C. Bweetmnn, Mon,
. Shreveport, La. 50 mi Bordreaux C& Daily Thurs, Sat. 7-8 pm, news, concert, Ircl.um Central,
l'l.' Sun, 7i80-9 pm, unbnllhmnceﬂ- Cantr. Bt, Lomis, Mo, 485 oply. 100 ml. 8t Louls
WAAJ, Toston, Mass, 60 mi, Esstern Radio Insr.. Mon, Univorstty, Daily ex Sun, 10 am, weather, opening
W, 0-10 pm, concert. Eastern. grain and live gtock murketg; 2 pm, closing of mar-
WAAD, Charleston, W. Va. 40 mi. Radio Servies kets, Hat, 2 pr p;ugrurn al 1 pm. Central,
5gﬁﬂu?m;\|‘mﬂhtlsu%’nstﬁﬂ:" TE0 SR WF\Y{ I‘FI(IM}:I!& Ku)j' 3 E o Rw" T' Cﬂxramill!lo ot
LeT, -] . . chita A COTL ex umn, DT LY, +! Hm-
WAAQ, Greenwich, Conn, 600 mi. New England Mum; 12:40 pm, stock l-mmxmusr Dally, 10:45 am and 4:

20
pm, weather; 8-10 pm, baseball, coneert, lecture; 10:45

Balea Co, Daily ex Sun, 9:30 am-5:30 pm, every h
Bun, 8:10 pm, church servics, conesrt. Cen=

hr. Eastern, daylight saving. weather.

WAAT, Jersey City, N. 1. 70 mi, !amw Beview. Wed, tral,
E‘]“LQ';?’ chnnobrt ecturg, Sun, T church servide, wlggﬁa, nm%s, 'rex:? 3-10351 also, zsntml. l;kf‘l‘;‘-“:'“",}'“z”ﬁh
nily, ox wn, 12:30-1 pm. westher, talle: 2-2:30,
w AAV, Athens, 0. 500 mf  Athons Badlo Co. Daily, | ‘Tasoball, markets, news: 3:90-3:45. markets, news:
‘}Jm- ?&ffﬂh&&f\uuh TBE A 0:46-7, Tmsoball finale; 9-8:90;. coucert, Sun, 2-2:30
?Igalult“o‘ T‘l;%&‘:‘ 'n:#lm Sat, rlar' P]l_‘ﬂ baseball, nows; Em" "\‘r':?;’.".',;...“"‘(E'L.‘ﬁf};;, sacred \concert; 9 30-10, hese
miafie s address, mpsle, Fustorn e

ngi  mpotia, EKnu.ﬂ’;"%mlﬁ Hn‘msn-rl Millor Motor ]F-_.ﬁgg Lt &},?':’m" Hoppx e Radios G0

o. afly e un, L pm, market quolations " ey 4
very BRIl ir: 7-8 pm, condert, wealler. Sun, church w;u"n%-]yﬁ'g:_‘“‘ LA EL“"SE‘“% AT elian R0
w""“‘:"'“ ETfsarulF:IrIand‘ 100 ml. Purdos University. | 11245, 1115 pm. markets; 4, news. :Tues, Thura, Frl,
‘I;:Il m?l 1‘§ Bz i, sducationnl lecture, Other features gml:r"“f;i "“‘E:’gfi_!l Sun, 11 am, churcli service; & pm.

ar. ntrad, i
WBAB, Sracuse, N, ¥. 150 mi Andrew J. Potter, | WEAM, St. Cloud, Minn. 485 also. 300 mi, Granite
oty S T, o ML vl | U PG i il o P
'h‘l-“‘ n ot 6:30-7:30 pm, clurch 860V | vy E9y Myrntehinson, Ming, 485 also, 500 mi Hitehin-
wg%ﬂs'\ﬁnn;gm!js Mion, 100 mi. Journal. Mon, | 500 l“{l';;‘":]erm Co, Daily ex Sun, 1 pm, markels
3 &l I3 . . » . 1 '3

et At B0 SRl Ik GAT IR DI, nCerks WEAP, Peorla, TH. 200 mi. Reown's Business Callege,
WBAG. Brifigeport, Pa. 485 alsa. 800 mi. Diamond | Daily ex Sui, 10:30 am. weather: 13-12:16 pm. music;

1:45-1:55, markets; 4:30-4:50, bisiness lecture: 7: Fi

Staie Fibre Co. Dafly ex Sun, 10:45-11:15 am, weath-

er, markets. Eustern §:55. Dasehall, news, concert. Sun, 11 am, ahureh
w(qm T'I‘n'lm% 0. gﬁp ?:]EI"’.MJM mi. Marshall-Gerken r't:f";\_i!ce,q(?mu?}'l.“ & D. 300 mi Argus Teador
. nes, Thurs, Sa m, news, b tory. » Bioux Falls, A ! .
8:00 pm. concert, Eiad ® catime B Draily e.xl Sum, 7:30-8 pm, baseball, conecert. ‘Foes,.

-0 pm.  Sun, 7:80-8 pm, con-
485 glso, 800 ml, TUniv. of

Thm:s anr-tn!ni coneert,
WF‘A\', Lincoln, Nebr.

WBAM, New Orleans, ‘.'n‘ 100 ml ¥, B. Bennyion.
Daily ex Sun, 10-11 m;a real estate bulleting, lecturs,
oomeert,  Central.

WBAN, Paterson, N. 1.

100 mi, Wirelesa Phone Corp. ebr Dn Iy ex Sun, 10:10 am, westher, markets.
Trally ex Suon, 10:30 am, on the hour {o 9:30 pm, Sat, . voneert. Can ral.
cancert, baschall, Enstern. WFAX, 'B1n l;mra::lnn. ¥. GG ml. A. L Kent, No
WBAP, Fort Worth, Tex. 485 also. 100 mi, Star Tele- fixed m'heﬁl
prami,  Dafly ex Son, 8:45-9 am, opening miarkets; | WEL, P‘I:!Iadul hii, Pen'u. 850 mi. Strawbrides &
71-11:30, \wﬂthur markets: 1:30-8 pm. closing mar- | - Olofhi er‘ ?19 o Sup, 1:18 I!ﬂl. news: 3:30-4:30,
45-4, ord oo dlttm* B0n-540. patlon: ||  onoeets on, 30-7 pm, Badio
: 5, Hisehall, police newe; §i40-10. wiarle ol [ s gt et 70-8-400 o "ot Tri, Sat,
THA10405 pac el mervtons. get A onetn: | {altérnnte wasiks) 7:30 pii, concert nt 8:50 pm. " Sun;
A0-4, eonvert; H:A5-T Immhall, cemul 4 pm, church service. Rlatem dmlaht saving,

WWWealiericantadiohistans.com.

gorvice.. Central,

WGM‘. Lincoln, Nebr. 100 mi. Am. Leglon, Dept, of
Nebr, Mon, etly pm, amnouncements.  Fri, 0-10
pi, patriotie program, concert. Sun, 8-5 pom, sermon.

Cantral,

WGRAY, Madistm, Wis. 100 mi, North Western ‘Ruuliu
Co, ally ex Sun, 9-10 am, fAnascial news; 11
news, onening markets;

Mon, Wad, Thurs, Sat, 7:30-8:30 pm, concert.
10:30-12 am, sermon. Central,
WEAZ, South Bend, Ind. 100 mi
une,  Dai ex Bu, 0-0:30 am, home hints, oenus;
2-3 pm, news, music; 7-8, pews, music, Central,
WGH, Montgomery, Alu, 1,000 mi. Montaumcry Light
& Water Power Co. es, Thurs, 11 am, weullier]

4 pm, storm Warnings; 8:30-0:30 l.'l)lil‘i!l.'l. agricultural,

Sun, §:80-9:80, church eervice, Central.
Am, Radio &

WEI, Medrford Hillside, Mass. ﬁl]D ml.
Research Corp, Dally ex Sun. 2:65 pm, music; B3,
news: 7:30, baseball, news: T! fm iica TUpUTLS.
On Tues am.l 'I‘tmra, T:30 nml 1 pm programs sl
7:45 and 7:50 pm, respectively. Sun, 8 pim, ebureh
wrvlco §:45 am, sacred concert, Special fealtres
woel nights, 7:80-8 pm.  Eastern,

WEGL, Phnndeluma. Pa, 2,000 mi, Thos, 17, J. Huow-
lett, Tues, Thurs, Sat, 7:45-11:40 pm, concert, Eaul-

eri,
WGR, Buffalo, N. ¥, 455 also, 200 mi, Fedl:rn Telep.
& Teleg, Co. Daily ex Sat. and Sun, 1fm, K pw,
haseball, bedtime story:

murkets, Weather; 8,
#:15, concert, Basim
WGY. Schenectady, N. Y. 1,000 mi. Geoeral Eleatrlc
Dafly ex Sat and Sun, 7 markets, Tues,
’J‘Ilurs Frl, 7:45-0 pum, concert, nddress, Fastern,

WHA, Muadison, \Hs. 485 also. Univ, of Wis,
Dhally ex Sun, 19:30-1 pm, weather, markets, Ties,
Thurs, Fri, Sot, 12-1 pm, wenther, markets, time,
Ties, 8-9 pm, concert. Fri, 8-8:15 pm, news, cofcerf.
Sat, 1-1:30 pm, Insiruetion. Cintral,

WHAA, Tows City, In. 1650 mi  State Univ. of Tn.
Dally ex Sup, 7-7:80 pm, vews, music, Sum, 10:45-12
ant, chureh service,  Ceotral,

B, Galveston, Tex. 485 oleo, GO0 mi O, W.
Thompson (o, Daily ex Sun, 9:30 am, police Nows;

, 1:45 pm, church

4 pm, news, closing nuu-m'ts
Sun,

South Bepd Trib-

news,

0345, weather; 10, markets; 12 m, mirkets; & I.m.
|nar1n-hs. 5, wuenther, police news, general news.  Mon,
Wil 8 pm, enterainment. Sum, 10 ain, churdh
am‘\'!r‘e (..nsuh—:ﬂ

WHAE, Sioux Cily, Tn. 8300 ml _ Automotive  Else
Servies Co. aily ex . Sun, 12:30-5:80 pm on Jelf
hour, news.  Thirs, $:80 pm, caneert. enlral,
HAG, Cincinuatl, O. 1000 mi Univ. of Cineinuatl,
No  regular scheduls.

WHAI, Dayenport, Tn. 80 mi. Ruadio Banip, & Mfz Co.
Dally &x Sat and Sun, 2-% "U pm,  A:-5-50.  10:11,
Sat. 10-11 o, 2-2-:30 pm, H-6id0, 11-11:30. Central.

WHAI, Hiluelfelkd, W. V 0 mi. Dally 'reh-mapl\
Dally, 5-5:40 pm, bagebill. Aon, Thurs, 7:45-0
t.mu.g-l: IN-IU.I'L'. Bun, 11 am, T:00 pom, churcu aun-
jor. nst

WHAL, Lm:sttlg. Mich. 100 mi. Philllps, Jefferys &
nm-; Datly ex Sun, 8-9 am, 10:30-11:456, 1-2 pm,
34, B:B0-8, r‘a_m-m

WHE, Hansns Qity, N 485 also, 1,000 mi. Sweeney
Auto & Tractor f;nhna‘l. Daily, 10 um, & pm, 5,
wupiher, Daily ex Sun, 2 po, ladies’ hour; 7. e~
tlne stories.  ‘Tues, Thues, Sun, 8-10 pm, concert.
Ceutral.

WHD, Morgantown, W. Va. 100 mi W. Va, Univer-
gity, Daily, 4-6, 7-7:0, news pte, Fastern,

WHHK, Cleveland, D 00 mi. Warren K. Cox (The
Ilar.llovux Co.).  Daily, 1:80-2 pm, 2:30-4, miscillane-

Tues, Thurs, Sun. 5-9:30 pm, coneerl. Fastein,

“"Hﬂ. Rm:in-au-r, N. ¥. 485 algo, b50 mi, Pimes-Tnion,
Inc. Daily ex Sun, 12-12:15 pin, news, concert; 7:3i-
8 miarkeis, bedtime story, leelure; $-B8:30, coneert,

3 and 7:30 pm, church service, Enstern.
‘Fa.sl. Lnnsmiz Mich, 485 only. 150 mi. Stunrt
oy, {ly ex Sun, 11:30 am and 12:30 pm,

nstemm
!Al:‘., Galveston, Tex. 485 alsp. 100 mib  Galyeston
Tribime. Tues, Thurs, Sat, T pm on, bedtiine story,
evening prayer; econeerl Central.
K. McKeesport, Pa. 500 mi. E. & L. Etec. Co.
Daily ex Sun, :30-7 pm, Tues, Thurs, 9:20-10:80
poi,  Sun, 1:30-2:30 pm aod 6:30-7 pw.  Esstern
WIAC, University Plnce, Nebro 485 also, 150 mi
Nebr. Wesleynn Unly, Daily ex Sat and Sup, 12 m,
wonther; 4 pm, maorkets, Sat, 12 m, murkets, wentliet,
Tues, Thurs, 8:0 pm, concerl.  Central,
WiD, Grauville, 0. 100 mi. Dennlmu University. Dully,
5-fi pm, concert, lecture, Coutrul.
WIH, Waslington, D, C. 250 mi. White & B
Tues, 7:30-10 pm, concert, address, lecturo.
WJK. Tuledu. ©. 800 mi. Service Badio wipment
Daily ex Sun, 3-4 pm, concert.  Mon, Wed, ¥ri,
'rsno pm, coneert, !cclure. et¢, Suo, 7:80-0 pm,
chiurch servies, concert.
\'HT. Trie, Penna. 1,000 nll. "Elie, Equipment Co.
ex BSun, 7:30 pm, haaehal! markets, weathor,
8, bedtime storles;

repurts.  Mon, Wed,
concert, lecturs. Sun, T: -lk pm, church service

Taa. tem dn light savin
3 s f.h gnu mi. Westingliouga Elec. &

WJZ
]‘)mly e.: Sun. 15 minutes bourly from 8
m tn ﬂ ‘pin; 19-12:30 pm; 7-10:16 pm. Miscellancous
program of hml:lv varied nature. Sum, d-10:15 pm,

mige, I .d]htnai
& i ﬁfiﬁ Vn& Jos, M. Zamolski Co.

WKC, Baltimore,

Ttleﬂ. Thurs, Sat, 730930 pu. Eastern, doylight
EAV]

WKY, %lklnbumn Clty, Okla. 485 also. 500 mi, Okla-
Romia adio Shop.  (Daily Oklnhnm'm.! Dafly, 12 m,
wenlthier; 7-7:30 pm nedinlag: BiB0-D su ror=
cért: 98, weathor, B:00-4:80" pm, concert,
Central,

Sun

T Co,
EHsLETT].

gnllcye

baseball,
news. Sun, 3

WLK, Indianapolis, Ind. 800 ml, F. T. Hamiion,
(Indintapolls News,) Daily ex Sum, 11-11:30 am,
lnuulc weather: 12-12:30 pm, music; 2-2:30, musie;
=280, musio; b, Daschall; 10, weathor, Tues, Thurs,
Sun. §:30-10 pm, Bpectal Sun, 2-4 pm, church gery-

jees; 10, weather, Centr
Crisby Mfgz. €o. Dally

WLW, Clucimatl, 0. 2,000 mi.
ox q.uu, 1 pm, markel letter; 1:30, wonther; 2:30,
N Y. Is- 5.8, musio, Central,

WMA, Andersoni, Ind. 95 ml. . Artow Rsu.l]n I.nb. Mon,
Wed, Fri, 7 do B:00 pm. contert, NOWS, . Ceptral,

WME, * Youngstown, O. 500 mi, "cotambla Rudio  Co:
l\lcm. d Fr. 8at, 8 nﬂ-ﬂ 45 pm, concert, oddress

W;’I?I Cinrinnnli 0. 485 aleo, 1,000 mi. Precision
Fquipment Co. Daily ex Sun, 11 am and 4 pm, wenth-
ar, guul-lﬁem Man, c:m IS“' 8:16-10, concert, lecture,
vaudeville, news, il
MU, Washington, D, G 100 mi. Dogbledu:mil
].[‘:f, I.;n.“ Daily, l!l 513301 pm, concert, baseball

Urs, P, COnCer astern.

WNJ, Albiny, N, Y. 60 mi Shatton Radio Mfg. Co.
%\‘In \\'a]i. lf?:tt' SIBRO pm, musie, entertainment.

astern, daylight saving,

WO Dvenmort a8 also, 160 mi, Palmer Sehool
of Chiropractie. Dafly ex Sun, 13-12:15 pm, markeis,
weather, :onrut 3:30-4, lecture; 5:45-6 and 7-8. con-
Ec;{}. Bﬂm % Hr'oi‘;i buaini‘m &\gew‘ Sun, 9-10 am snd

Si0-6 v, sacred coneer

WOE, Akron, 0, 50 wmi. Buckeye Radio Service Co.

Mon, We I, 7 5 pm, ﬂﬂ“ﬂﬂu news. lecture.

i 10-12 am, church gervice,
' Bamaa e, Co,

ﬂ-
)

ol
B

Eas
WOH, Tndianaoplfs, Ind. 1,000 mE.
(Tnddin mlls Star.) Daily ex Sun, 10-11 ‘am, music]
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L0in, Ooanelsl, markets; 1-2 pm, music; 1:20, mar- News-Scimitar,) Daily, 7-9 neert, news, Cen-
'"f"' -5 D, musio; 4118y polles totes: 4:50, besevall, | 5 FRen TR ELE L S

. Wed, Eﬂlu 3 30 10 Pm Concert, Central, WRK, Hamilton, 0. 1,000 ml. Doron Bros. Elee. Co.

WIJ Ames, Ta ows State College, Dally, fon, Wed, Sat, 8:30-10:30 pm. concert, news. Fri,
430" am, " 12440 rln!. weal jer,  Central, :30-0:80, concert.  Sun, 45 mm and §:30 pm,

WOK, Pius Blufl, 000 mi, Arkansas Light and | _ ehurch seérvice, Central.

Puwer Co. D 7:80 pm, baseball, markets. weather, | WRL, acileuertad.v. N. Y. 800 mi. Union College
seus. Tues, Fri, 8-D:30 pi, concert. Sun, 11 am and Bun, 7:30 pm, sacred concert, speeches, etc. Irreg
T4 nM. church sersice,  Central. 1e0us program.  Eastern.

WDQ, Hansas City, Mo, 485 a‘!su 200 mi, Wes WRM, Urbana, 11, 410 alto, 200 mi, Uniy. of TIL
Ra&] . Daily ex Sun BYEry hn}f hour 9 3p-1 15 l‘hura. 8:30-8:65 pm, 8:05 on, news, concert, lecture.
ﬁﬂmnrke{.s. i 4y ey W!;LIP'ELE} cancerl:i' lrrogu]ua&" Fenlt:llud' al T f Radi

conditions; 7: 45-9 concert, ¥ " » Camden, mi. eder. nst. of Radio
Nmk“rNﬂm c.,-_nu.],wz vaudeville; Hlay 1 ?‘ieleg EDntjl.'r dﬂalti. hxtuﬂ Bil;‘n. I0-10:45 pm, instruc-

EWar: . W1, 160 mi, L. Bamberger & Co. o astern aylig SAVINg,
Unfly ex Sun, 20 minutes on half hour from 10:30 | WRR, Dallas, Tex. 485 also. 200 mi, City of Dallas,
am to 680 pm, miscellaneous. Eastern, daylight sav- Dally ex Sin, 12- 12140 pm, wenther: 3-3:30, baseball,
markets, news; 7-7:15, police news: 8:30 ‘9, muste.

WO mnhmond md 485 only. 300 wi. Richmond Pal- Sun, 11 am, church service; 7-8 pm, police news,
Bun, 12-12:15 pm, markels: 4-5, hurch service, Central,

cenuerl'., news runrlcet.s hao pm, concert, news, weath- | WRW, Tarrytown, N, ¥, 1 500 ml Tarrytown Radio

lecture, Centr Hesearch Lab.  Tuos, 05 pm, Sun,

WPA Fort Worth, m 485 also. SUU mi, Fort Warth 0:30 am, 2 pm, 10:05, Euurum, dns'l!nht saving.
Recond,  Daily ex Sun, 11:30 am, 2:30-3 pm, 6-6:15, | WSB, Atlanta, Ga. 185 plso, 00 mi. Atlanta
T115-7:30; 8-9:90, Sun, 8-8:30 pm, 6,30, Central, Journal, Dally ex Sun, 12 m, markets; 2:30 pm, mar-

WPE, Kansas City, Mo, 300 mi Central Hadio Co. kets: 4, music: 5-6, baseball, markets, music, bedtlme
Mon, Fri, Sun, 7:45 pm, concert, Sun, §:15 pm, ser- stories: 7-8, concert, ete, Sun, 11 am, § pm, church
monutte. - Daily, afternoon, baseball seores, Central. sorﬂve ('rutra]

WPJ, Philadelphin, Pa. 30 mi. St Joseph’s College, | WSN, Norfolk, Va, 100 mi. ‘ih!pnwuﬂrs Radio Service
Dally ex 8un, 2:30 pm, B:30, sports, news. Sun, 10:45- Ine. Mon, Wed, Sat, 8:156-9:30 pm, concert. East-
12 noon, 7: :30 pm, church service. Easters. ern,

WEM, Washington, D. C. 200 mi Thos. 4. Willlams, WSX FErle, Pa. 75 mi, Erle Radlo Co. Tues, Thurs,
Ine. (Washington Daily News.) Daily ex Son, 12:30 .ﬁl 10-10:55 prm, news, concert, lecture. Sun, 12:16-

0, news. Mon, 8 pm, con

WPO, Memphis, Tenn, 200 mi.

rt. Enastern,
United Equipment Co.

SOTTON,

5. Bt
WSY, Birmingham, Ala.

Eastern, dny}.!glu saving.

150 mi, Alabama Power Co.

Daily ex Sun, 2:30 pm. mnrkets, stocks; 8, concert,

Sun, § pm, chapel. Centra
w‘I'G. Manhattan, Kan. 485 un!y 75 mi. Kan, State
Agri. College, Dally ex Sun, 9:55 am, weather (oodel.

300 ml, Paris Radio Elec, Co. Daily
§ pm, 7-11 pm, miscellaneous.

Central,
. 75 mi. Ra-Do Corp. Dally ex
. 6330 730 10-11, com.e!t baheblﬂl.
markets, Sun, 1-2 pi §:30-T 30, 8-10, E T,

WWI, Dearborn, )iluh 300 mi, Ford Motor Co Wed,
10-11_pm. ISastern,

WWJ, Detreit, Mich, 485 also. 1,000 mi, Detroit News.
Daily ex Sun, 8:30-10:30 am, hints to housewives,
concert, weather: 10:55, time signals; 12:05-12:30 pm,
poncert; 8:30-4:15, markets, weather: 5-6. news, base-
hlls Week of July 10 and every other week, T-8:30 pm,
concert, lecture,  Fill in weeks, 8:30-10 pm, concert,
leeture. Sun, July 9, wk ete.,, 8:30 am-2:30 pm,
cl:urch seryices and speclal; 4-8 pm, special, Sun, fill

e 2-4 nm. special; 6-10, church services and
sneva

Eas
WWX, \\'nshmgtou, D. C. 1,160 only. 600 mi. Fost
Office Dept. Dally ex Sun, 10 am, weather; 10:20,
markets; & pm, T:i30, 8, markets; 9:50, weather, East-

ETTL

WWZ, \ew York, N. Y. 200 mi. John Wanamaker.

Daily Sun, 1:40-2 pm, 2:40-3, 3:40-4, 4:40-5,

10 ’%n l’ mi(lnlshl concert.  Eastern,

3YN, Washington, 1), 100 m]. '\'at"l Radio Inst.
Dully, 6:80-7:40 pm, instruction, Esstern.

Darrell A,

concert,

CL al.

WTK. i‘arls Tex.
ex Sun, 10 am to
Sun, 11

WTP,

9ARU, Louisville, Ky, 200 only. 200 mi.
Downard, Mon, Wed, & pm, police news,
Central.

State, City, Call
Alabama:
Birmingham, W8Y
AMaobile, WREAP
Montgomery, WGH
Arizona:
Phoenix, KDYW, KFAD
Tueson, EDZA

Arkansas:

Fort Smith, WCAC

Little Rock, WCAY,
WEAX, WSV

Pine Bluftf, WOK

California:

Altadena, EGO

Balkersfield, KDZB, KYI

Berkeley, KQI, KRE

El Monte, KUY

Hureka, KNI

Fresno, KDZH, KMJ

Glendale, KFAC

Gridley, KO

Hanford, KFBD

‘Hollywood, KF'AR KGC

Long Beach,

Los Altos,

Los Angeles. EKDZD,
KDZF, KDZP, KFI,
KHJI, KJC, KJS, KNN
KNR, KNV, KNX KOG
KON, KQL, EUS, KW'H.
KXB, KYJ, EZI

Muodesto, KOQ, KXD

Monterey, KLN

Oakland, KLS, KLX, KZM,
KZY

Pasadena, KDYR, KLB

Pomona, KGF

Reeadley, XMC

Redwood c1r¥{ KDYN

Sacramento, KV

Bun l'Jieog'U. KDPT, KDYM,

KFBC, KYF

San Francxscn. AGI, KDN,
KDZG, KDZ i
KFPO, K8L, K0

Sanséase KFAQ, KEQW,

Stockton, KJQ, KWG

Sunnyvale, KEJJ

Colorado?

Boulder, KEFAJ

Colorado Springs, KHD

Denver, DD5, KDYY,
KDZU, KLZ, KOA

Connectiout:

Greenwich, WAAQ

Hartford, WDAK

New Haven, WCJ, WGAH

District of Columbia:

Washington, WDM,
WEHAS, WHAQ, WIL,
WJH, WMU, WPN,
WWX, SYN

Florida:

Jacksonville, WCAN,
WDAL

Miami, WFEAW
Pensacola, WGAN
Tampa, WDAR, WEAT

Georgia:
Atlarg:a. WAAS, WDAW,
W§B, 4CD

College Park, WDAJ
Fort Smith, WGAR

Savannah,
Idaho:
Boise City, KFAU

"~ Lewiston, KFEA
Moscow, KFAN

Ilinois:
Chicago, EYW, WAAPF,
BU, WDAP, WGEAS,

Decatur, WBAO, WCAP,

WHAP
Peoria, WBAE, WFAP
Ruiney, WCAW, WCAZ
Rockiord, WIAB
Springfield, WDAC
Tuscola, Z
Urbana, WRM
Indiana:
Anderson, WMA
Tort Wa:
Huntington, WHAY
Indianapolis, WLK, WOH
Richmond, WOZ
South Bend, WBAQ, WGAZ
Terra Hanute, WEAC
West Lafayette, WBAA
Iowa:
Ames, WOI
Centerville, WDAX
Davenport, WHAI
Des Moines, WGIF
Fort Dodge, WEAB
Towa City, WHAA
Newton, WIAH
R e
joux Ve
Waterloo, WEAZ, WHAC

Eansas:
Anthony, WBL
Atwood, WEAD
Eldorado, WAH
Emporia, WAAZ

wWocC

Ina 1pam:'lexme\. WEAY
s
W'I'G
D

p 8&15 WFA

'bOI‘E i

GAYV, WHAO

State, City, Call

Kentucky:

Louisville, WHAS, SARU

Lounisiana:

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

Shreveport, WAAG,
WDAN, WGAQ

Maine:

Auburn, WMB

Sanford, WFAR

Maryland:

Baltimore, WCAO, WHAT,
WEC

Massachusetts:
Boston, WAAT WFAU
Holvoke, WHAX
Medford Hilleide, WGI
New Bedford, WDATU
Springfield, WBZ
Worcester, WCN, WDASB,
WD

Michigan:
Bay City, WTP
Dearborn, WWI

Detroit, hOP. “‘C"‘{ WWJ
East Lansing, HW
Flint, WEAA
Lansing, WHAL
Minnesota:
Hutehin=zon,
Minneapaolis,
WEBAD, WBAH,
WCE, WL
Redfield, WCAL
St. Cloud, WFAM
St. Paul, WAAH

Mississippi:
Corinth, WHATU
Missouri:
Brentwood, WFAK
Cameron, WFAQ
Columbia, WAAN
Jefferson City, WOS
Joplin, WH. AT
Kansas City, WDAF,
WHRE, WoOQ, WPH
St. Joseph, WEAK
8t, Louis, KSD, WAARE,
WCK, WEB, WEW
Springfield, WIAI
Montana:
Butte, KFAP
Great Falls, KDYS
Ha\'re I{FBB

Nebra
Li‘nccln. “ CAJ, WFAYV,
GAT

WIAK,

WEFAN
WAATL,
WCAS,

Rushy iilo, WEAV

Wevada:
Feno, KDZE, KFAS, KOJ
New Hampshire:

Berlin, WEAQ
New Jersey:
Atlantic City, WHAR

Camden, WRP

Deal Beach, 2XJ

Jersey City, WAAT

Moorestown, WBAT

Newark, WAAM, WEB,
WIX, WJIZ, WOR, 2XAT

N. Plainfield, WEAM

Paterson, WBAN

New Mexico:

Roswell, KNJ

State College, KEOB

New York:

Albany, WNJ

Bmphamtou. WEFAX

Brooklyn, WGAC

Buffalo, WGR. WWT

Canton, WCAD

Ithaca, WEAI

Newburgh, WCA

New ‘tclk I\DOW WEBAY,
WTI WDT, WVP,

wWw
Poughkeepsie, WFAF
Rochester, “’HAM WHQ
Nidgewood, WH
Schenectady. WGY, WRL
Syracuse, WBAB, 'WDAT,
WFAB

Tarrytown, WRW
Troy, WHAZ
Trtica, WSL
Waterford, WFAG
North Carolina:
Asheville, WFAT
Charlotte, WBT
North Dakota:
Fargo, WDAY

Ohio:

Akron, WOE

Athens, WAAV

Canton, B

Cineinnati, WAAD,
WHAG, WIZ, WLW,
WMH

Cleveland, KDPM, WHK
Columbus, WBAV, WEAO
Dayton, WAJ. WFO
Defiance, WCAQ
1G"a1rﬁe!!1(} WL 2

ranville,
Hamilton, W’BAU WRIK
Lebanon,

State, City, Call
Marietta, WBAW
Portemouth, WDAR
Toledo, WBAJ, WHT,

WJIK

Wooster, WGAT

Youngstown, WAAY, WMC

éant,*-:-ville, WEL

Oklahom

'-'\'Iuskugee. WDAV

Oklahoma City, WKY,
BXT

Tulsa, WGAF

Yale, WHAT

Oregon:

Bugene, EDZJ, KFAT

Hood Hiver, IxQP

Klamath Falls, KDYU

Purtland, KDYQ, KFAB,
KGQ, KGN, KGW, KQY,
KYG

Pennsylvanla.:

Bridgeport, WBAG

Hmwn“ville. WDAQ

Clearfield, WFI

Erie, “JT WSX

Harrishurg, WEAK

Lancaster, WGAL

MeKeesport, WIK

Philadelphia, WCAU,
WDAR, WFI, WGAW,
WGL, WIP, W00

Pittsburgh, KDEKA, KQV.
WAAX, WCAE, WHAF

Villanova, WCAM

Wilkes-Barre, WBAX

Rhode Island:

Edgewood, WIEAG

Pawtucket, 10J, 1XAD

Providenee, WEAN

Sonth Carolina:

Charleston, WFAZ

Orangeburg, WGAM

South Dakota:

Rapid City, WCAT

Sioux Falls, WFAT

Tennessee?

Memphis, WKN, WPO

Nashville, WDAA

Texas:

Amarillo, WDAG

Austin, WCM

Dallas, WDAO, WFAA,
WRR

El Paso, WDAH

Fort Worth, WBAP, WPA

Galveston, WIHAB., WIAC

Houston, WCAK, WEAYV,
WEV, WI'AL, WGARB

Paris, WTK

Port Arthur, WCAH

San Antonio, WCAR

Utah:

Ogden, KDZL

Salt Lake City,
KDZV, N

Vermont:

Burlington, WCAX

KDYL,

Virginia:

Norfolk, WSN

Richmond, WBAZ

Washington:

Aberdeen, KNT

Bellineham, KDZR

Centralia, KDZM

Everett, Z7Z

Lacey, KGY

Pullman, KFAR

Seattle, KDZE, KFC, KHQ,
KJIR, KTW, KZC

Spokane, KFZ, KORE

Tacoma, KGB, KMO

Wenatchee, KDZI, KEV
Yakima, KFV, T
West Vir,

Bluefield, W HA.'I

f‘]1:i!‘|ﬁ'.:-'lm'l WAAOQ
Clarkshurg, WHAI
Huntington, WAAR
Morgantown, WHD
‘Wisconsgin:

Madison, WGAY, WHA
Milwaukee, WAAK,

WCAY, WHAD

Neenah, WIAJ
Superior, WFAC
Waupaca, WIAA
Hawaii:

Honolulu, EDYX, KGU

Porto Rico:

Ensenada, WGAD

Canada:

Calgary, CHBC, CHCQ,
CFAC

Edmonton, CICA

Fort Frances, CFPC

Halifax, CFCE

Hamilton, CKOC

London, CJGC

Montreal, CKFCF, CHYC,
CIBC, CEAC

Ottawa, CHXC

Regina, CKCK

St. John, CJCI

Toronto, CFCA, CHCB,
CHCZ, CHVC, CJCD,
CICN, CJSC, CKCE

\'n.ncmwer CPCE; CFYC,

A, CICE, CKCD
W::unmag‘ C%CF‘. cIcaG,

| kMo—190—D. Wolfe,

RECEIVING RECORDS?
SEND THEM IN—

The next complete list of receiving rec-
ords will appear in the August 19 number
of RADIO DIGEST, Amateurs who have
heaten old records or made new ones will
have their names listed each week, To be
considered, the records sent in must have
the number of miles given—Broadeast
Editor.

Station, Miles Becord, and By Whom

Heard,

KI})_E{A—LITE—T-\-'m. J. Lee, Jacksonville,
fld.

KFAC—450—J. L. Davis, Oakland, Cal.

EFPC—1,660—C, 1, Williams, Janesville,
Wis.,

KLI'—2,12—W. G. Mann, London, Ont,
Canada,

KI{_Z—-!.G!]O—E, K. Kitts, Bluefleld, W,
a,

San Jose, Cal.
KQV—100—D. Ploesser, Canton, O,

T\'f;“i'l'l—l.nﬂﬂ—-—li"_ S. Cataes, Jacksonville,

~la.

NOF—T746—D. R, Bartsch, Galena, I}

WAAL—6 Amos, Chetopa, Kan.
Pittsburgh,

WAAQ—400—H. S, Rahiser,
Pa.
WBAO—GR0—I. 8. Bee, Brookhaven, Miss.

\Y%;?Y——Tlﬁ—ﬂ. E. Jameson, Milwaukee,
s,
WEAT—285—D. Ploesser, Canton, O. |

WEAH—100—T. R. Gentry, Dallas, Tex.

WEY—0825—W. G. Mann, Onty
Canada.

WDAE—400—M. Owen, Starrsville, Ga,

wg;\g—l,mu—c. A, Winchell, Cortland,

London,

WDAJ—T780—T_ R. Gentry, Dallas, Tex,

W’DX—L...;G—H L. Peterson, Charles
City, Ia.

WFI—300—L, Fletcher, Baldwinsville,
Mass,

W’%-F——-l.onn—[-:. K. Kitts, Bluefleld, W,
a.

WGM—E76—W. G, Mann, London, Ont.,
Canada.

“’EA&—JaD—I—L S. Rahiser, Pittsburgh,
2.

WHB—00—BE. K. Kitts, Bluefleld, W. Va.
WHE—465—0D. R. Bartsch, Galena, Tl
WIK—260—F. I'. 8ims, Petersburg, Va.

WJIX—1,000—H, L. Peterson, Charles
City, Ia.

WOC—476—D. Ploesser, Canton, O.
\\'F(‘)IH—-LO:’:O—F. 8. Cates, Jacksonville,
.

WOO0—285—D. Ploesser, Canton, 0.
WOZ—340—D. R. Bartsch, Galena, IIL
WPA—4656—R. P, Shelton, Memphis, Tenn,
WPO—T7560—Wm. J, Lee, Jacksonville, Fla,
WRL—310—W. E. Thomas, Altoona, Pa.

“}}{{IL——-I.?,UO—F. 8. Cates, Jacksonville,

IXJ—300—I". F. Bims, Petersburg, Va.

3000 OHM SETS, $4.50

2000 OHM SETS, $1.00 1000 OHM SETS, $3.50

Plus 20c for Postage and Insurance,
Satisfaction Guaranteed or Money Back,

We mail phones the day your order arrives.
Every pair tested, matched, and guaranteed
as sensitive as $8 and §10 phones. We have
no agents or dealers. By ordering direct you
save dealer’s profits—circular free.

TOWER MFG. CO., Brookline, Mass.

23 Station Street

Federal

No. 18 RHEOSTATS

EMBODY THE LATEST THOUGHT

IN APPARATUS DESIGN

NO. 18 RHEOSTAT

VACUUM TUBE
SOCKETS

ARE REMARKABLY RUGGED AND
STURDILY BUILT

Bakelite Base—

Barrel nickeled and highly finished—

Binding posts conveniently located and properly
designated—

Contact prongs so placed as to eliminate possibility
of being caupht or twisted when tube is Inserted.

CHICAGO OFFICE:

Built from highest quality materials—

Exceptional care and skill in manufacturg—

Gonerously large knobs—

Ingenious means provided for mnuntlnn—-

Smoeoth and reliable in operatio

Frea from the usual obfections tu dnvieea of this charaster.

MAKE THE NO. 18 RHEOSTAT

SPECI.AL CONSIDERATION
Price (InU. S. A.)......$1.10 each

Federa

We have no hesitancy in claiming that the

NEW NO. 16 V. T. SOCKET

is without any question the best socket on the market
Price (InU. S, A)..orvrveronninses.1:.$1.00

YOU CAN DEPEND ON Jfederal GUARANTEES

AFederal Telephone & Telegraph Company
BUFFALO, NEW YORK
805 STEGER BUILDING,

WORTHY OF YOUR

RESISTANCE 6§ OHMS

NO. 16 V. T. S0CKET

CHICAGO, ILL.
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Who Are Interested in Radio?

Broadcasting Stations Receiving Letters of Cheer

ROADCASTING stations throughout the land re-

coive thousands of letters each week. You may
ask the questions, *“Who are writing these letters?
Are they adults, children, ‘amateurs’ or just folks gen-
erally, and what is the subject of their letters?’’ The
operators of these stations say that the letters come
from persons in all walks of life—bankers, farmers,
brick masons, druggists, teachers, machinists. The
letters received from children are relatively few.

The general trend of these letters is for information

about musicians, titles of songs, data on the construe-
tion of antennae, and advice on results to be expected
from certain sets, but most of them are written to tell
how well they like the Radio service.

Improve Quality of Entertainment
“Canned Music” Will Not Be Tolerated

LMOST every householder has a phonograph and a
A number of favorite records. However, if there is
no talking machine in the home, he can hear ¢ inzz??
at any shoe shining parlor or cheap musie store. It
j8 not the desire of any person fo listen to inferior
records. Some broadeasting stations persist in sending
ont ‘‘canned music’’ in place of lprocuring the services
of skilled artists. If they intend to cheapen the serv-
joes, they may better shut down their stations.
broadeasting is to continue in its present state of pop-
ularity, the entertainment sent out must improve.
There is no excuse for putting on phonograph records
and eluttering up the ether with poor reproductions of
something already in the home.

Distinctness of Entertainment

An Evening with Radio Has Wide Variety of Features
HE RADIO industry is now a permanent form of
entertainment in the American home. Radio con-

cert receiving has a fascination of its own. Listening

to the unknown voices in the air is making hundreds of
new fans every day. While Radio at first thought ap-

ars to be a competitor of the phomograph and the

eater, it is, by eareful analysis, found to be a com-
petitor only in the same way that the moving picture
competes with the speaking stage, or the player piano
eompetes with the phonograph. Radio is a distinct form
of entertainment within itself.

New Course of Manual Training

Schools Find an Interesting Subject

IT IS not diffienlt to lure the boys into manual train-

ing schools, for there is usually some course which is
most interesting to each individual. There is no scien-
tific development, however, which has taken such a
hold on boys as the making and installing of Radio
gets, The demand for instruetion in this science has

wn so large that many schools are making exten-
give preparations for publie instruction as a part of
the eurriculum,

When a boy begins to work on a Radio set he does
not limit his time within school hours. Instructors are
kept long after hours to be with the boys in their
work, and many of them eontinue on at home, prefer-
ring this mode of play rather than fishing or attending
o ball game.

Public Clamors for Knowledge

Books on Radio Eagerly Sought

THOBE CHIEF eroakers who have been shouting, ‘*I
told you so,’’ ‘‘It’s going already,”” ‘It won’t
Jast,’’ are sadly waiting for a boom to shake them
down. The prime difficulty for a slight depression came
from inexperienced deslers who overstocked on Radio
not knowing that there would be a slump during
summer. Naturally the wholesalers and manufae-
turers were hit with temporary canncellations. Few
of them, it is apparent, have made any real inquiry
into the situation as o whether there is any serious

slackening in the basic interest in Radio,

One of the most convineing indieations of the under-
‘!yinv% publie interest is that the Bureau of Standards
at Washington has an average number of two hundred
- requests daily for the new special book on Radio and
has not yet been able to cateh up with the orders, The
public is not only interested but it is gaining in knowl-

is practical and im-

p—

Ye Ed Asks 'imself

Question.—In a wired Radio system will it be possible
to use sets which are more simple in design and construe-
tion than those which are employed in receiving so-called
aerial signals?

Answer—The sending instruments as well as the re-
ceiving instruments which are used in a wired Radio
system can be of very simple design and construetion. In
order, however, that a proposed subseriber may desire to
receive serial serviee as well as wired Radio service it
may be desirable not to recommend the use of a special
set for wired Radio systems. In other words, if a set
can be used for more than one purpose, it will naturally
add to the sale of such material and equipment.

Question.—IWho was the original inventor of the oscil-
lation generator system for transmitting stations?

Answer.—A patent number 1201270 was issued to Dr.
Delorest on Oetober 17, 1816, and was applied for on
September 14, 1914, This patent was, however, con-
tested by Mr. Armstrong, who claimed prior invention
in the year 1912. Mr. Armstrong won this suit last
spring,

One of the prineipal features involved in Dr. De-
Forest’s patent is in the use of a fixed condenser in the
grid eirenit and also the use of a variable eondenser and
a non-inductive resistance in parallel. The nse of this
generator system inereases the energy from a microwatt
to .10 watts.

Question.—Has a patent been issued covering the use
of aiternating current as a source of power in Radio
transmitting stations?

Answer.—Patent has been awarded to Mr, W. C. White,
number 1195632, issued August 22, 1916,

This invention provides the nse of alternating eurrent
as a source of power in the form of an alternating cur-
rent generator in the antenna cireuit, and also provides
the use of alternating current through a transformer for
heating the filament. The prinecipal feature of this in-
vention consists in the use of a tap wire from the center
of the transformer secondary to the grid of the tube,
thus neutralizing the effeet of the differences of potential
between the grid and the filament due to potential altera-
tions of the souree of A. C. eurrent for heating the fila-
ment,

Question.—Ezplain the eapacity effect of the antenna
circuit,

Answer.—In general the rveceiving instrument is con-
neeted to a number of wires in the form of an aerial which
i8 grounded. This is ealled a capacity condenser because
the wires in the air and the earth’s surface form the two
plates of a condenser; the space hetween being ocenpied
by air is subjeet to stress as eurrents rise and fall in the
antenna. In such a eireuit a complete alternation may
occur and the eurremt will flow in suech a souree when
voltage of an alternating type is impressed upon it. This
may be proven by the faet that when the ground connee-
tion is not properly made the capacity of the antenna
cirenit will be smaller and very little current will be
absorbed. This is further proven by a good ground con-
nection located in poor soil, and the eapacity effect of the
antenna eireuit primarily is brought out by the use of
a counterpoise, which is insulated from the ground.

Question.—Furnish a brief analysis of resistance and
inductance of an antenna cireuit.

Answer.—An antenna cirenit absorbs energy by indue-
tion and resistance in the same way that emergy is in-
duced into wires of a magneto or gencrator as they pass
through the fields of a magnet. Since the current in
such a eircuit is alternating and very small, the antenna
cirenit must be developed to the highest efficiency. Sueh
a cirenit, therefore, should be composed of the best kind
of material. The size and length of the wires used shonld
be satisfactory for the purpoese for which the antenna is
to be used. It is, of course, essential that its resistance
shall be as low as possible. While low resistance is essen-
tial, the sacrifice must be made for inductance because the
proper amount of induetance used will more than offset
the loss of a comparatively higher resistance, inasmuch
as the greater the magnetic field, the greater the amonnt
of corrent which may be sfored in such a field. This is,
of conrse, the proper definition of the term inductance.

Question.—What is the principal upon which the tun-
ing of a receiver circuit is based?

Answer.—In an electrical circnit vibrating bodies of
engrgy are transferred in different forms. In such a
circnit induetance and eapacity are the principal ele-
ments, and a eircuit containing these two elements has a
natural period or pitch. In this way also an antenna
has a particular frequemcy of oscillation. Therefore,
when sueh a frequency of oscillation is adjusted to the
frequency of oseillations sent out, eclectrical resonance
will oceur.

Because of its capacity and inductance elements it
will be elear that such a cireuit may be loaded by means
of inductance and capacity. By means of loading the
wave length range of the system may be inereased. Im
an opposite method the wave length of an antenna may
be decreased by inserting a condenser in the antenna cir-
cuit. The smaller the capacity of this eondenser, the
lower the wave length mdy be decreased.

Question.—Are local hattery sets required in a wired
Radio system?

Answer—~Local battery sets ean he used in a wired
Radio. The total capacity of these batteries will be
determined by the amount of applieation required for
loud speaking service, and the extent of sueh service.

W. N. Furthman,
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RADIO INDI-GEST

Felinically Broadcasting

The static puorred yfully in my receivers. I ad-
justed my eat whisker., Ob, those la! They came
in like the eat’s meow.—HElem Eno.

Try a Hudson Tube Amplifier, Honey
Dear Indi:

I see that that D. A. Bartseh of Galena, Illinois, holds
two receiving records for distance. Is it a faet that his
town favors long distance receptions?—Homney Comb.

I!:;rz. Honey, Barisch has his ground buried in Galena.

Strong Signals, We'll Say

An exchange says: ‘‘The Radio set is more econ-
sidered than the social set, but the onion set is claiming
attention just now.’'’ The latter has great potentinlities
but comparatively short waves.

The Complete Radio Lover
(Not by Isaac Newton)
Dear, are you sure your rheostat
And amplifiers are just right{
Your variometer—how’s that,
And are your variocouplers tight?
I’m doing all T ean, my sweet,
To make myself distinet and clear;
I love you only, I repeat—
Don’t mind that; it was statie, dear,

I'm glad you get me better now;

Your lattice was at fault, no doubt;
I wish I dared to tell you how

You've caused my fears to flicker out.
Your amperage is mighty high,

At least to me it seems fo be;
Please, dearest, won’t you tell me why

You broadcast so reluctantly?

I'1l tell the world, and gladly, too,
That you're my precious binding-post;
Of all the tuning signals, youn
Affect my filament the most!
You have me coiled; my batteries
Are at your service for all time;
Restriet my wave lengths as you plense,
I’ll still consider you sublime.

If as your grid condenser I
May serve I'll gladly do my part,
And if your honmeyeomh tumes high,
I'n you, anyhow, sweetheart.
Please our hook-up follow soon,
Our dials set for eestasy,
And we will gladly keep in tune,
From atmospherie troubles free,

A Current Happening

A. Pan—T just purchased this battery and I ean’t get
any currvent out of it.

Salesman—Was it charged?

A, Fan—No! I paid cash for it,

Get Dr. Plank’s Radio Secalpel

The story is going the rounds again about the ship’s
eook who cut off a passenger’s leg 800 miles at sea, upon
specifications furnished by Radio, and using a2 butcher
knife and a meat saw. It suggests great possibilities.
The first thing we know we will hear of how the steward-
ess removed the appendix of the ski ’s wife with a
pair of dressmaker };m:lwars and a bpufgn hook.

Politics Am Not Music

Eastern Radio clubs protest against n governmoent
ruling which prohibits their bruafdca.u musie, ete,
Some of the amateurs say this is the ‘step by eor-
porate interests to obtain a monopoly of
Million-airs probably.—Daily News.

.
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To Explain—

The following article by
Peter J. M. Clute is a con-
tinuation of his series. Ar-
ticles to come are:

X. Vacuum Tube Receiving
Sets, Section II,

XI. Amplifiers.
XII. Useful Information,

HERE ARE two distinet types of

Radio receiving apparatus: the set

using the crystal detector and the
set employing the vacuum tube as a de-
tector. Im oor previous discussion, we
have considered in more or less detail, the
construction and operation of representa-
tive types of crysital detector receivers.
The ecrystal detector set is suitable for
reception over extremely short distances
and will not bring in signals as strong as

i SN
FIGN SIMRLE vacoum TuRE ala.r"cljrxi'fg‘e'”
= WITH SINGLE-SLIODE TUNER.

the tube type. Hence, when using the
mineral detector set, it Is necessary for
the operator to wear a head set, Broad-
ness of tuning Is an Inherent characteristic
of all puch sets; tuning to the incoming
wave length cannot be done sharply nor
can all of the interference from the power-
ful commereial and naval statlons along
the coast be cut oul.

With sets of this sort, Radiophone sig-
nals are recelved not over thirty or forty
miles, and under favorable conditions this
range may be increased to fifty miles., It
has been reported that some erystal de-
tector sets have been able to detect Radio-
phone signals one hundred miles or more.
However, such freak conditions are not
to be depended upon and the recelving
range of the set should be considered
solely on the basis of minlmum perfor-

ANTENNA

mance, Radlo telegraph signals reach
much farther than Radiophone, so that
crystal detector sets might easily receive
such signals one hundred miles or more
distant. .
The Vacuum Tube Receiver

With the vacuum tube type of receiver,
signels may be received up to ninety miles,
depending upon atmospherie conditions,
the contour of the intervening territory
and the power of the transmitting station.
The vacuum tube dstector has more stable
and more semsitive characteristics than
the ecrystal detector and has the advan-
tage in the matter of increased range,
Jouder signals and better ndjustment. The
vacuum tube can be used In place of a
erystal detector in almost any circuit and
as such will prove quite a considerable
improvement over the latter. By using
special vacuum tube hock-ups, especially

®

"n;senerative" “variety,
the uimm tube is

By Peter J. M. Clute

Various Circnit Arrangements
The number of different arrangements
and connections that may be followed in
making up a Radio receiving set s dif-
ficult to even estimate, The diagrams
given are merely intended as a prelimin-
ary guide for beginnera. As the operator

GROCHD
SIMBLE VALUUM TUBE RECEIER.
FI6. & WITH POTENTIOMETER INFLATE
c/RaNT

gradually becomes more proficient, he soon
learns or discovers new arrangements and
hook-ups that may give him more efficient
signal reception.

It would be quite a strenuous, and next
to Impossible task to give definite oper-
ating instructions for the numerous va-
rieties of commercial receiving sets. Vac-
uum tube receiving sets may be roughly
classified Into three sections, namely:
simple single eircuit receivers; simple two-
circuit receivers;, and “regenerative” re-
ceiving sets. The present discussion will
consider the first two of these classes and
the representative hook-upsy Broad, com-
prehensive operating instructions for each
class will undoubtedly cover every case,
due allowance being made for the charac-
teristics and peculiarities of each par-
ticular set.

Simple Vacunm Tube Cirenit

The simplest vacuum tube receiving set

is of the single-circuit variety, no coupler

being employed. In addition, no regenera-
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tive action is made use of, which omission
although making the set less sensitive
than It might be, greatly simplifies the op-
eration of tuning. Figures 1, 2 and 3
Mustrate the connections of vacuum tube
receivers with s=ingle-slide, double-slide,
and three-slide tuning colls, respectively.
The slider moving over the bared section
of wire on the tuner, varies the number
of turns of the tuning coil included in the
circuit. Adding effective turns on the
coil, by means of the sliding contact, per-
mits reception of incoming signals of
longer wave length than the fundamental
wave length of the antenna system. Tun-
ing is accomplished by using a condenser
and a tuning coil to obtain capaeity and in-
ductance in conveniently adjustable form.
One, or the other or both of these tuning
devices must be adjustable. A short wave
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variable condenser connected in series with
the antenna to include additional capacity,
enables the open circuit to be tuned In to
waves of short wave length, Additional
antenna series loading inductance may be
inserted when it is desired to receive waves
greater than the natural wave length of
the receiving aerfal, and fine adjustments
may be obtained by varying the condenser
settings. If the variable condenser ls con-
nected in multiple with the series loading
inductance, it increases the wave length
in proportion to the amount of ecapacity
used.
Connections With Tuner

Referring to Figures 1 to 4, the yvacuum
tube delector is shown connected to the
tuner with the standard hook-up and ap-
paratus, grid leak unit, "A" and “B" bat-
terles and filament rheostat. A amall
fixed condenser shunted across the tele-

pedance to the high frequenecy current to be
detected, and thus, it is found to increase
the strength of the incoming signals, The
function of the variable condensers, shown
in diagrams, is to give the necessary fine
adjustment for tuning.

For detailed information on the func-
tioning of the vacuum tube detector, the
reader is referred to the second install-
ment of Part VI of this series. A discus-
slon on the “A" and “B" batteries, used
for the proper functioming of the vacuum
tube, has been given in Part VII of the
series.

FPunction of Pllament Rheostat

In operating the vacuum tube, the fila-
ment rheostat should be adjusted until
the clearest signals are obtained after
tuning them in to the greatest strength.
If the filament rheostat is adjusted to the
point before the hissing is audible in the
'phones, the signals will usually be loud-
est and clearest. The plate voltage is
critical for the best operation of most
tubes, hence the “B" battery should be of
the variable voltage type or a rheostat or
potentiometer should be placed in series
with the battery in the plate circuit
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Figure 4 shows a potentiometer connected
in the “B" battery ecircuit for fine adjusts
ments,

Maulti-point Bwitch

A modification of the slider arrange-
ment for the tuning coil is found in the
multi-point switeh, having contact points
connected to include fixed steps on the
tuning coil, ag shown in Figure 5. Rough
tuning is acecomplished on the tuning coil
and the fine variations are obtained by ad-
justing the condenser in the antenna cire
cuit.

Relatively fine adjustment is possible by
the use of two multi-point switches in-
stead of one. Figure & gives a hook-up
psing this type of tuner. One switch takes
in groups of five to ten turns, while the
other cuts in one turn at a time. A vari-

ANTENNA
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able condenser in the antenna circuit per-
mits closer tuning on short wave lengths.

Loose Coupler and Vario-coupler

Thus far, there have been considered
only the simplest types of reeeivers, with
fixed step tuning. If loud and clear sig-
pals are desired, closer and sharper tuning
is essential. Continuous variation of run-
ing I[nductance i= generally accomplished
by using contrivances in which the rel-
ative motion of two windings changes the
mutual Inductance. In one form these
windings form a loose coupler. In another
they are known as a wvariccoupler. Still
another arrangement employs compact
colls so0 mounted that their positions may
be adjusted. Reéceiving circuits containing
such tuning devices are known as two-
circuit receivers,

In the hook-ups following, with the ex-
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ception of those employing varlometers
for tuning, the aerial and the oscillating
clreults are entirely separate; no physical

g}:m receivers, offers a pcth of low im-
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aomaqmn ‘exists between them,

Radio Telephony for Amateurs and Beginners

Part X—Vacuum Tube Receiving Sets, Section I

ference of energy is effected by the wvari-
able inductive relation between the wind-
ings. The inductance of the -combination

may be varied from a minimum when the
flelds are “bucking,"” to a maximum when
the coills are aiding.

RECENVING Cf$ LT HainveG
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Loose Coupler—Tube .!.'ooh-vp

Figure 7 gives a typical vacuum tube
reécelver, with a loose coupler, or receiving
transformer, for tuning. Inasmuch as the
coupler can be set for a definite wave
length, Interference from other statlons
will be less than with a tuning cofl. It is
very essential that the two windings be
wound in the same direction, since the
effectiveness of coupling is lessened if the
fields are opposing. A multi-point switch
or a slider is usually provided to vary the
number of actlve turns in both the pri-
mary. and secondary of the loose coupler,

In Figure 7, slider arrangement is used
for primary inductance variation and, fn
addition, a varlable condenser is inserted
in the aerial circuit for varying the wave
length. Secondary varlation is obtalned
by means of a multi-point switch and the
variable condenser connected meross the

secondary permits sharper tuning.

Loose Coupler With Tapped Primary
The hook-up in TFigure 8 employs a

VACULUr TUBE RECE/NER
HAVING v.#.efarm.e’g WITH

TAPLPED PRIMARY

loose coupler with tapped primary and
secondary windings, The use of two
switches, connected to primary taps, per-
mits relatively fine adjustment. One multi-
point switech cuts In groups of five to
ten turns, and the other takes in one turn
at a time. A short wave condenser in the
antenna circuit provides closer tuning ad-
Justment. A multl-point switch connected
to secondary taps and a variable condenser
in multiple with the secondary assist in
the adjustment of the detector circuit.

A variable condenser in multiple with
the primary of a loose coupler is the meanse
of tuning the antenna circult of the hook-
up shown in Figure 9. A variometer In
the detector circuit allows continuous in-
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duetance variation and close tuning w!thtn
a small range of wave lengths,

Variocoupler as Tunning Device

The use of the variocoupler as a tuning
device follows modern practice favoring
rotary adjustments instead of sliding ar-
rangements, The secondary winding may
be rotated within the field of the primary,
thereby wvarying the degree of coupling
between the two. The energy transfer

takes place by induction.

Figure .10 llustrates g recelving clrcuit
employing a varlocoupler as a tuning de-
vice with tapped primary and secondary.
This type of coupler {s of the highest order
of operating convenlence, inasmuch as all
adjustments are of a rotary nature. The
wide range of secondary inductance ren-
ders it most efliclent for use with &
vacuum tube detector, When recelving the

primary is tuned to the incoming wmm
(Continued un;:ncn 32)
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Twenty Kilowatts Sent Through Vacuum Tube

A Success Story of Radio Development

B. IRVING LANGMUIR, .of

the General Electric research
Inboratory, is one of the foremost
and greatest pbysicists. He not
only is the originator of the pos-
tulates bearing his name and ac-
cepted by scientists as explaining
atomic structure, but he is master
of the most important and funda-
mental thing in the world, the
ELECTRON.

tube, which first appeared as the De

Forest audion, is now universally
nsed not only for the receiving of Radio
messages, but is coming into more wide-
spread use in connection with the trans-
mission of such messages, The original
De Forest audion did not have a particu-
1arly high vacuum, and. because of the
fonization of the residual gas, could not
‘be operated at more than 30 or 40 voits, or
at more than a few milliamperes of cur-
rent.

. Several years ago, In connection with a
‘study of the Edison effect in incandescent
Jamps, I noted that, in lamps with a very
good vacuum, the Edison effect was nearly
ab=ent. In other words, although there
was & difference of 110 volts belween the
two ends of the fllament, very little elec-
tron current flowed across the yacuum
‘space between. In the presence of a little
gas, however, such big currents were ob-
tained that the currents might lead to the
formation of an are, with resulting de-
struction of the lamp.

Discover “Space Charge Effect™

At that time it was not at all under-
atood why these eurrents should become
smaller as the vacuum was Improved, and
3 great many sclentists believed that if
# perfect vacuum could be made, no cur-
prent at all would flow across it. Although
the Edison effect in well made lamps thus
caused no difficulty In thelr manufacture,
for it practically did nol exist, yel It was
a point of very great sclentifie interest to
learn why thelr eurrents were so small
1n 4 good vacuum,

Tt was in connection with these studies
that we discovered a “space charge effect.”
We then understood that in a high vacuum
the electrous got In each other's way, =0
that the electrons that had already left
the filament repelled, becaunse of their
negative charge, the electrons which fol-
lowed and tended to drive them back into
the hot filament which emitted them. In
the presence of gas this effect did not
exist, because the gas formed both posi-
tive and negative fons, and the aceumula-
tion of the slowly moving positive lons in
the space neutralized the effect of the |
negative electrons,

Paves Way for High Power Tubes

As g result of these studies it gradually
hecame clear how it would be possible to
construct vacuum tubes which would
‘operate at high voltage and at high cur-
rents. One of the early applications of
this new knowledge was made by Dr. W.
D, Coolidge, who utilized this In the deval-
opment of the Coolldge X-ray tube, an
X-ray tube which has graduaily displaced
practically all of the older so-called gas
tubes.

Another application was found in the
keénotron and pllotron. The kenotron is a
vacuam tube rectifier, having two elec-

TIIB THREE-ELECTRODE vacuum

By Dr. Irving Langmuir

trodes like the Fleming valve, but capable
of operating up to voliages of several
thousand wvolts, and with currents com-
parable with an ampere or more. Tubes
of this kind have found application for
smoke precipitation, for various electrical
testing devices, and in connection with
the regulation of the eleciric generators
used for the Radio transmitting outfits on

aeroplanes during the war. The develop- |

ment of the kenotron into a thoroughly
practical device for these purposes Is
largely the result of the work of Dr. Saul
Dushman.
Pliotron Tube Developed
The pliotron bears about the same rela-

Dr. Langmuir compares 20 kilowatt and *
large tube.

tion to the De Forest audion that the
kenotron does to the Fleming valve. It
is a device which contains three electrodes,
namely, a filament, grid and plate, like the
audion, but it is eapable of being operated
at high voltages and currents, so that
considerable amounts of power may be
controlled. Tubes of this sort are now
finding widespread application for trans-
mitting Radio messages, particularly for
Radio telephony. The ordinary Radio
telephone outfit, used for broadcasting,
generated from 1% to 5 kilowatts of high
frequency power, which is used to feed
the antenna.

The design and construction of tubes
of this type has been ecarried out prin-
cipally by Mr. W. C. While.

Large Tube FPinally Succeeds
it has long been realized that,

ut” tubes.

ing out the principles made use of in the
smaller tubes, it would ultimately be pos-
gible to construct tubes of large power.
There have been many difiiculties to over-
come., however. After years of work by
Mr. W. C. White and Mr. H. J. Nolte. they
have succeeded In designing and perfect-
ing pliotrons which are capable of gen-
erating about 20 kilowatis of high fre-
quency current. In principle these tubes
resemble the smallier tubes, which are now

| usually oalled radiotrons, in that they also

have three electrodes, These large tubes

are used in circuits much like those used
by amateurs when they cause the tube to
generate oscillations.

In the construc-

Note end of plnte protruding from

end is water-cooled

| rendered

follow- |

tion, however, there are many differences.
External Plate Water Cooled
The 20 kilowatt tube has a very large,

rugged filament, many times the diameter
and length of the ordinary radiotron. The
egrid I« In cylindrical form and surrounds
the filament, and the plate is a metallic
eylinder about 1% Inches in diameter and
R inches long, which is sealed direcily to a
glass tube through which pass the leads
carrying current to the filament and grid.

Thus the plate, instead of being inside
of the tube, as in ordinary radiotrons,
forms a part of the outside wall of the
tube. In order to dissipate the relatively
large amount of « rgy liberated at the
plate, the plate iz water cooled, which is
particularly easy by the fact
that part of its surface forms a part of
the wall of the tube

These 20-kilowatt tubes are ordinarily
operated with about 20,000 volts direct
current, which {8 obtalned Trom ordinary
60-cycle alternating current by rectifica-
tion, using two or more kenotrons,
together with large condensers for smooth-
ing out the rectified alternating current

Ten Tnbes Replace Big Alternators

A bank of tén tubes of thig kind oper-
ated im parallel is capable of generating
200 kilowatts of power, which is about all
that is required for most trans-oceanic
Radio communication. It is probable that
outfits of this kind will displace the lm-
mensely larger and more gxpensive alter-
nators, the most sucecessful type of which
has been the Alexanderson alternator,

The 20-kilowatt tube merely marks one
stage in the development of still larger
tubes. 1t will undoubtedly be possible,
when the need arises and when the neces-
sary development work has been com-
pleted to construct tubes of many hun-
dreds, or even thousands, of kllowatts.
Such devices will probably he used not
merely for Radlo purposes, but many ulti-
mately play an Important part In such
problems as the electrification of railroads
and the transmission of power to long
distances by means of direct current.

Erecting the Antenna Mast

Often the simplest and easlest way to
put up an antenna is to erect & mast
on the housetop, but jt Is not desirable
in many cases to miake holes in the roof.
In order to avoid this the writer used a
20-foot length of 3%-inch galvanized iron
pipe and mounted it In the gable of the
house as follows:

A 3-inch pipe flungé was fitted with a
nipple or short length of pipe long enough
to clear the edge of the roof when the
flange was placed on the house, and the
elbow was screwed Into the other end
of the short plece of plpe. The flange
wis then fastened to the end of the house
with belts, although heavy screws may
be used, The long pipe was drilled near
the top and about halfway down to re-
ceive the guy wires, which were put in
place hafore the plpe was ralsed,

A pulley was also fitted to the top of
the pipe. This may be done by having
a small hook made of Iron with one end

long enough (o set into the top of the
pipe securely. Screw eyes are puat into
the ridge board and into a nearby tree,

and guy wires fastened In between them.
The hook and pulley, fitted with 4-inch
rope long enough to reéach from the roof
or the ground, to the top of the pipe
and back to the roof, are put in the top

of tha pipe. The pipe I8 then ralsed and
serewed into the upturned elbow  pre-
viously fastened to the gable. The guys,

No. 14 galvanized fron wire, are fastened
and drawn up tight. Turnbuckles may be
used to take up the slack in the wires if

desired, but this Is not ordinarily nec-
essary. If the guy wires are longer than
twenty or tweniyv-five feet it Is well to

use a strain insulator in each one to break
up the span of the wire.

When the antenna itself is completed
it may be raised by the use of a rope

and pulley. For the other mast a pipe
may be secured to the other side of the
house in the same way or, If avallable, a
tree can be used. If a 20-foot length of
pipe is not high enough a 10 or 20-foot
piece .of either % or l-inch pipe can be
put up first and the smaller plece fastened
to the top of it. However. this will be
more difficult to raise and fasten secure-
Iy.—John L. Robinson, Aliegan, Miech.

TUBE DETECTORS !

(Continued from puage 11)
length; then the secondary is brought into
resonance, using the wvarlable condenser |
for fine adjustment. To eliminate inter-
ference the coupling of the two windings |
is wvaried until objectionable signals are |
cut out.

Circuit for the Variocoupler

A wvariocoupler with tapped primary is
shown conmected In the cirnit shown
in Flgure 11. Full range of coupling is
possible by variations In the relative posi-
tions of the coils,. The inductance of the
primary can be varied by means of two
multi-point switches, while a variometer
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connected In the detector circult affords
a continuous wvariation of secondary In-

L ose tuning within a com-
p&ym&& :rnm of wave lengths.

s

In the circuit shown in Figure 12, a
variometer is used ss the tuning device,
with fixed condenser in the ground lead
and a variable condenser across the vario-

meter. The eoils of a variometer are ar-
| ranged in series, one placed inside the
other, the plane of the inner coll being

rotatable about a diameter, The self-in-
ductance of the wvariometeér s dependent
upon the relative position of the colls.
When the two windings are in the same
plane with eurrent fowing through the
windings in the same direction, the in-
ductance of the variometer will be at a
maximum. More resistance is offered to
Radio frequency currents by a variometer
adjusted to a low value of inductance than
by a tuning coil with like inductance. This
permites close tuning within & narrow range
of wave length variation.
Use of Two Variometers

Two variometers are shown connected
in the réceiving ecircuit represented in
Figure 13, one being used as a continuously
variable loading inductance while the other
serves as a tuner. The variable con-
densers in the antenna cireuit and in
parallel with the tuning variomeoter as-
gists in the fne adjustments.

Filgure 14 illustrates a vacuum tube re-
celver using a loose coupléer in connection
with a short wave varlable condenser and
a variometer for decreasing or increasing
the wave length of the aerial circuit,

Honeycomh Coils in Oircuit

Honaycamb coils are used In the clreuit
shown in Figure 15. The coils are woind

with # bank winding in one direction, the
winding bLeing so arranged that one layer
orosses the preceding layer always at an
ANTENW A
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angle, thus making the distributed ca-
pacity a minimum. The loose coupler ef-
fect can be obtained by using a mounting
stand which permits moving the coils to
and from each other. Although each edil
Is fixed as regards wave length value,
they may be used Interchangeably. This
feature permits variation of wave length
In big unit steps, leaving the necessary
fine tuning to the yarlometer or variable
condenser connected in the ecircuit. By
the proper selection of units the receiving
get muay he easily adjusted to Iong or
short wave longihs,

Thus far, we have discussed connections

‘or hook-ups in which the mrgy of the

WWW. americanradiohistary com

Radio frequency oscillations have bheen
brought directly to the detector, there
rectified and passed on to the telephone
receivers. If this latter energy is parily

Eﬂgﬁx

WOTE) £/ THER ONE
F1G. L‘F OF THES £ OPTIONAL
VARG TUBE RECEIVER WITH HONEY
COME CO/LS USED AS A LOOSE COUPLER,

MACLIMY TUBE
PETECTOR

re-impressed on the grid of the detector
tube, it will add quite a lttle to the po-
tential of the incoming signals, in turn
imparting a greater charge to the grid,
thereby producing a greater varlation in
plate current and causing much louder
signals. This regenerntive or “feed-back'™
action greatly Increases the sensitiveness
of the vacuum tube, canging it to produce
self-amplification,

The wveond fastallment for Port X of this
aeried will uppeer dn the pewt {ssgo and will
deal with regencrative or “fecd<buck” yecep-
tion, giving many hook-ups  cmploging hiv
meany of w«mmum

* -
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Part II

N ITS simplest form, tuning apparatus
consists merely of a length of wire,
which is wound on a tube and has suf-

ficient inductance to raise the antenna cir-
cuit to the wave length desired for recep-
tion. The inductance depends upon the
number of turns, the length of the wind-
ing and the diameter of the tube upon
which the coll {s wound. The usual com-
mercial tuning colil is designed to meet all-
around amateur conditions, and for this
reason it {s not apt to be highly efficient
over a great part of its wave length range.
If it is desired for a special range, the di-
mensions and natural characteristics of the
aerial or antenna circuit may not be suited
to glve the proper wave length desired. The

"

Figure 4

roll has ite maximum inductance which
can be reduced by cutting out part of the
winding through sliders or switches.

The simplest type of tuning coil is the
one equipped with a single slide making
contact with ‘dt}:c !nﬂ:.unrtl:;ns ‘tatim the
wave l@tl;h ustmen re 4 shows
‘h’: ‘the single-slide tuning coll Is con-
nécted in the eireuit. The lead-in from the
antenna goes to the coil bhinding post,
while the wire from the ground connec-
tion i= fastened to the slider hlnfling post,
The wire from the pomt ar eatwhnsker"
side of the crystal d tor is d to
the antenna or coll binding post. The wire
from the crystal cup side of the detector
goes to one side of the phone, while the
other side of the phone is connected to the
ground or slide hinding post of the tuning
coll,

The Two-Slide Tuner

The more popular type of tuning coil
is the one furnished with two sliding con-
toets, The hook-up of this type is very
similar to the single slide tuner, as can
be seen in Figure § with the exception
that the one slide of the phone is con-
nected to the second slide instéad of the
game one that the ground wire is. The
slide to which the ground wire Is con-
nected is used for adjustment of wave
Jength in the antenna circuit, but the
second slide permits an adjustment of the
arystal and phone clreuit that will mate-
rially improve reception.

Tuning coils with three slides are made,
but the advantages clélmed for them have
not, as & rule, been Jjustified. All the
single and double-slide tuning coils are
used in what Is generally called a single
efreuit hook-up. They are also used for
vacuum tube hook-ups, but when the ama-
teur has reached the vacuum tube stage
he usually feels that a better type of tun-
ing apparatus {= needed, and turns to the
two and three cireuit type of connections.
Transformer Type of Tuning Apparatus

In the single and double-slide tuning
colls there is only one distinct circuit

o Figure 5

One of the early developments in the
days of spark transmission was the use
of the transformer, not only in the well-
Iknown spark or Induction coll, but also
N ! generally known as the receiv-

m In uslns the transformer
e uwiﬂns set

~fustment of the number of turns used

By Harry J. Marx

Tuning the Receiving Set »

The first cireuit remains just as before—
that is the antenna elrcuit, which now be-
comes more generally known as the pri-
mary circuit. When the high frequency al-
ternating currents pass through, this prim-
ary coil sets up a masgnetic field. By
placing another coil called the secondary,
somewhere within this magnetic field, an-
other flow of alternating current is in-
duced, and it is this current that is recti-
fied and used for operation of the re-
ceivers. Depending upon the location of
the secondary and the method of con-
trolling the induced current, there are
various types of receiving tuning appa-
ratus, such as the loose coupler, vario-
coupler, and honeycomb coils. Under the
general heading of honeycomb colls ecan
be grouped a number of types of windings
of similar construction, such as spider
web coils, involute cofls and even special
methods of winding the duo-lateral coils.
The induction and varlation of induction
control is very similar for all

The Loose Coupler
The loose coupler is often called the re-
ceiving transformer. In this instrument
the primary or antenna eoil iIs wound on
a large tube and the windings are either
tapped for a contact switeh or varied by
a slide. The primary winding is usually
made large enough to cover a conslderable

[Primarycirci T

Ul

——— — —

x|

as the primary or antenna ecirenit: It will
be noticed that a condenser “C"” is shunted
across the secondary coll; the capacity of
which need not be more than .0006 micro-
farads, If the desired maximum wave
length in meters is known, the required
inductance in the secondary can be calcu-
lated from the formula:
WI’
j
3562xC

in which W is the wave length in meters,

C the capacity in microfarads, an

L the inductance in centimeters.

The number of turns, diameter of wind-
ing, ete., can be calculated from the data
given in previous articles of this series.
A potentiometer of about 400 ohms re-
sistance is connected across the “A" bat-
ery. This permits accurate control of
the grid potential.

Variocouplers and wvariometers were
thoroughly discussed in the issue of the
RADIO DIGEST dated April 29th. Honey-
comb coils were explained in detail in the
May 6th number,

Fixed Counpling Tuners

A fourth type of tuning unit is one in
which both the primary and secondary are
wound upon the same tube, but whose po-
sitions are not adjustable relative to the
magnetic fleld. (See Figure 7.) The pri-
mary coil Is usually provided with tapped
switches for bath rough and fine adjust-
ments. In addition, a wvariable condenser
is shunted across it. The secondary may

e N R

SECONDARY CIRCUIT |

(9

N

R

= |

range of wave length, The wire i from
No. 22 to 26 B & B Insulated copper wire.
The insulation may be enamel, cotton or
gllk, depending upon the selectivity and
the efliciency desired.

The seeondary coll is wound upon a
smaller tube arranged to slide in and out
of the larger one, and it is usually made
as large as possible to allow but a mini-
mum amount of clearance, thus receiving
the strongest inductive effect. The second-
ary winding is also tapped to permit ad-

therein.
Theory of Operation

The waves received by the antenna sys-
tem travel through the primary and the
adjustment for its wave length .is con-
trolled by the slider or tapped switch, as
the case may be. Magnetic fields are built
up around the primary windings which
concentrate in the hollow core. This mag-
netic feld passes through the secondary
winding, and, as the current is alternating,
induces an alternating current in the
secondary. This secondary current cor-
responds to the one In the primary, since
the alternations of the latter create the
inducted surges of current in the second-
ary winding. As the secondary winding
is moved in and out of the primary it is
shifted into a stronger or weaker mag-
netic field, the field becoming weaker as
the distance from the primary winding
increases. Thus the strength of the In-
dueed current can be varied.
As the number of turns in the secondary
winding is wvaried by the tapped switeh
there is a corresponding variation in the
ratio of the number of turns of the second-
ary to that of the primary, which again
contraols the voltage of the Induced cur-
rent. Taking advantage of this induction
feature, the wave length of the secondary
is made to correspond with that of the
primary, thereby getting stronger and
more defined currents to pass on for
rectification.

Circuit Employing Loose Coupler
In Figure 6 is shown a typieal fwo-
cirenit hook-up employing a loose coupler.
The primary and secondary circuits have
been divided by the dash lines In the
illugtration and plainly indicate each, In

—o

designing a loose coupler the secondary
| circuit should have the same wave length

e}
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Figure 6

or may not be tapped but is as a rule
shunted by a variable condenser. A tlokler
coil may be added which revolves at one
end of the tube, preferably at the second-
ary end. The latter of course makes the
set réegenerative. In a fixed coupling the
unit is calculated for a limited wave
length range and operates at very high
efficiency. A fixed and proper coupling
between the primary and secondary cir-
cuits insures maximum signzl strength
and selectivity and at thé same time re-
moves the control that I8 most frequently
misused by the learing operator.
Action of FPeed Back
The tickler coil when added controls
the feed hack to the plate circuit. This
feed back is a bugbear in the mind of

the novice but its operation ean be easily
understood by the following analogy.

TFRIMARY

é TICKLER

SrconpARY
Figure 7

In the gasoline engine of-an automobile
it {8 known that there Is plenty of un-
used fuel ejected from the muffler. Now,
if it were possible to st out the good
unused gas from the exhaust and feed it
back into the motor to be used over agaln,

Simple Instructions for the Beginner

This is exactly what happens in the re-
generative circuit. The tickler coil is af-
feeted through induction in a way simllar
to the secondary coil and this current is
fed through to the circuit. If too much
is fed back, however, the circuit is choked,
so that control of the feed back is provided
by rotating the tickler coil. In one posi-
tion it is in line with the primary and
secondary and gets the full strength of
the induction. When turned, the indue-
tion is decreased so that the strength of
the feedback current is gradually eut down.

Fleming’s Two Element Tube

Among the many elements that have
contributed to the successful development
of Radlio s the Fleming valve, the off-
spring of Hdison electric lights and tha
mother of the three element vacuum tube,
used for Radio reception and transmis-
sion at the present time,

g @

—as]r
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Two Electrode Tube

Prof. Fleming found that the heated
filament of the electric light emitted little
particles of negative electricity which are
known to science as electrons. One of
the peculiarities of this Infinitesimal sub-
division of matter is that normally In
the incandescent lamp the elecirons do
not travel far from the heated filament
because they are attracted back by the
positively charged atoms from which they
have been thrown off. Being negative In
their consiruction they are naturally at-
tracted by the positive fllament.

Fleming watched this phenomenon
closely and decided to place another ele~
ment in the vacuum tube which would
attract the electrens when thrown off
by the heated fllament. To attract tha
flow of electrons it was necessary (o
raise the new element, called a plate, to
a positive potential. This was done, and
it was found that the flow of electrons
could be controlled by carrying the cur-
rent applied to the plate, thus making the
filament the negative element in the com-
bination. The greater the potential of
:hei{nam the greater the flow of electrons
o
This tube or valve, as it {s sometimes
called, was used much for Radlo reception
with more or less success until the grid
was placed in the vacuum chamber by Da
Forest, creating the three element tube
which has proved to be the one factor so
essential to the development of Radio.

Trouble Shooting a Set
If the signals usually received loud
are suddenly found to be very weak, the
difficulty may be caused by any of the
following reasons:
The transmitter station may have cut
down its power,
The crystal detector may be out of ad-
justment or the crystal or contact may
have become dirty. In the latter case the
metal point which touches the crystal
may be filed and the surface of the erys-
tal washed with alecohol. One should not
touch the surface of the erystal with tha
fingers after cleaning.
The receiving antenna may have be-
come disconnected, or the ground may
have become ineffective due to insnlat-
ing paint or gaskets in pipe connections.
It is best to have the ground lead on &
cold water pipe 2t the place where it first
enters the house,
The “A" or "B" battery may be ex~
hausted or disconnected.
The telephone plug may not be making
a good contact or one of its flexible wires
may be broken.
A variable condenser may have its moy-
ing plates touching azainst the stationary
plates.

Condenser Made of Brass Tubes
A good variable condenser can be easily
made by procuring twe brass tubes, one
of which fits loosely inside of the other.
Paste a sheet of linen bond paper, which
has been paraffined, over the smaller tube.
so that it lays guite smooth, Solder short
wire leads to the ends of each tube. By
moving the smaller tube in and out of
the larger tube, the capacity can be va-

this process could be called a feed

ried—John Davidsen, Cleveland. O.
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Panel Units for Your Receivin

By Harry J. Marx
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TWO SLIDE
TUNING PANEL

S-9

O

INPUT

O

ouT

CRYSTAL DETECTOR
PANEL

5-17

-hau-ndgm.nd.
are for the “GRID"” and “FIL+."

PARTS REQUIRED FOR TWO-SLIDE TUNING PANEL
1 Panel 8"x10"x14"
4 Binding Posts
No. 1—Two-slide Tuning Coil
No. 2—Primary Variable Condenser .001 Mfd.
No. 3—Secondary Variable Condenser .0005 Mid.

The two binding posts on the left-hand side of the panel are for the

The two binding posts in the upper right-hand corner

This tuner is non-regenerative.

fore the plate and positive B battery connections on the tube detector panel
are strapped

together when this panel is used.

The two binding posts in the upper

are for the phones or to an audio

PARTS REQUIRED FOR THE CRYSTAL DETECTOR PANEL
1 Panel 8"x10"x14"
4 Binding Posts
No. 1—Detector Mounting and Crystal
No. 2—Phone Condenser ,001 Mfd.

This panel is intended primarily for the crystal detector utilizing a
stage or two of Radio frequency and possibly audio frequency amplification.

to the corresponding “GRID” and “FIL+" posts on the tuning or Radio
frequency panels. The two in the upper right-hand corner marked “OUT"
frequency stage if desired.

-hand side marked “INPUT"” connect

HOOK-UP RD-44

The popular wvarfocoupler has heen
shown using the primary winding for
both the primary and secondary circult
and the rotor for the plate or tickler cir-
cuit. In the hook-up, the primary wind-
ing is used for the usual antenna or
primary circuit. The secondary rotating
coil operates under the normal functions
to the grid and “A”™ battery without the
use of a variometer. Instead of a vario-
meter in the plate ecircuit, another rotat-
ing cofl is added to the other end of the
variocoupler and is used as a tickler coil
The one end of this tickler coil is connected
to the free end of the primary winding.
The other end runs to a .00025 variable
condenser, the opposite side of which con-
nects to the plate circuit. The alternating
«gurrent passing through the tickler ecoil
acts upon a variable condenser which in
turn reacts upon the plate cireuit, in this
way intensifying the plate eurrent and in-
ereasing the audibility in the receivers.
This tickler circuit is controlled by the
adjustment of the tickler coil and also by
the variable condenser. Natuwrally, the
tickler control will be wvery sensitive to
the adjustments in the primary cireuit
and for that reason any change in primary
adjustments will require a eorresponding
readjustment of the tickler contrels, A
43-plate variable condenser is shunted
across the primary winding. The second-
ary cireuit is the same as normally used
with a 23-plate variable condenser and
the secondary circuit with the usuxal 00025

«00025 V.C
W
Ml
T/ICKLERCOIL
RECEIVERS

D005 V.C. aal Y
EC.

6

+1|1p

VARIO COUPLER 223V

- | R.D.

-44)

mfd. Grid condenser and .5 magohm grid |
leak., A 22%-veolt plate or “B"” battery
will be sufficient. The filament requires a

rheostat as usual,

Although this circuit may be a little
delicate in tuning, it will give very effi-
clent reception and is therefore recoms-
mended to the amateurs for trial.

The tickler winding should be about
25 turns of No. 26 wire on a tube diameter
the same as the mondt‘ry mounted inm a
similar manner.

About Storage Batteries

Storage batteries form one of the im-
portant parts of the various apparata used
in Radio reception. They are a valuable
tart of the Radio equipment and should
be understood and cared for as any dell-
cate apparatus should.

The storage batterles used for lighting
the filament of the wvacuum tubes in re-
ceiving and amplifying circuits, are rated
at six wvolts. These six-volt batteries
consist of three cells in the case of lead

batteries, whieh are the most commonly
used and of five cells in the Edison type.

The capacity of a storage battery, that
is, the length of time necessary to com-
pletely discharge it, is measured In “am-
pere hours.” Thus, a battery having a
G0-ampere-hour capacity will deliver ap-
proximately 1 ampere for 60 hours, 2 am-
peres for 30 hours, 6 amperes for 10 hours,
ete,

Batterfes used for vacuum tube sets
usually have a capacity of 40 to 120 am-
pere hours. The smaller sizes are con-
venient when a portable set is used, for
they weigh much less than the larger
types. The larger batteries are suitable
when it is inconvenient or undesirable to
charge a battery frequently. A 100-ampere

hour battery will last for about forty to
fifty hours of use on the average detector
and two-step amplifier set in use today.

Tfhe other types will last less in propor-
tion.

One way to determine whether the bat-
tery needs recharging is to measure [ts
voltage with a pocket battery voltmeter.
Under no circumstanees determine the
state of storage battery with an ammeter.
This may not only burn out the meter but
ruin the battery as well

The voltmeter is placed across the bat-
tery terminals while the vacuum tubes are
in operation and a reading noted. If the
voltage falls much below six volts In the
three-cell battery, it should be recharged.
If it reads four volts it needs immediate
attention and care. Don't let the battery
run down to such an extent that it will
take a long time to recharge it. Finally,
never short circuit a battery, accldentally
or otherwise. A short circuit taxes the
battery to such an extent that the plates
may be buckled and thulmttarrmlua!. &
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Questions and Answers

Radio Prequency Amplification
{288) LED

1 take great pleasure In reading your
weelkly paper and many of my perplexing
problems are solved through your Ques-
tion and Answer department. However,
1 have a few more and if you do not
feel it an impesition, T would be very
grateful for your opinion on them.

1. Would vou consider a one stage Ra-
dio frequency amplifier, detector, two
stage audlo frequency amplifier and Arm-
strong super-autodyne receiver (150-800
meters) a practical set for the reception
of musie, etc., from the eastern broad-
casting stations? 1If not, what would
¥ou suggest?

2, What is the difference between a
three to one and a ten to one Radio am-
plifying transformer and which should
be used in the construction of the above?

2. What types of Cunningham tubes
should be used in the respective stages
or would some others be better?

4. Will you please furnish hook-up for
above, Including control jacks, loud

peal and ph (1f, however, you
suggest a change make the hook-up in-

3. When using duo-lateral coils with
2 five-tube set like this, should not the
tickler coil be connected in the plate circuit
of the detector tube? If placed in either of
the amolifying circuits, audio or Radio, it
seems tu me it will be cut out of use when
only the detector tube is being used.

& In the May 13 issue of RADIO DI-
GEST ILLUSTRATED, you show the “B'
batteries as all being 223 volts. Should
not the veltage for the amplifier tubes be
45?7 Can one “B” battery be used for all
circuits If it has steps from 16 to 4§ volts?

5. With a 76-foot 2-wire aerial, how far
should I receive with a set in the drawing?
Aerial 10 feet above the surrounding trees
and houses, well insulated, at right angles
to the power lines one block away, and
good firm ground connections using a
clamp. My natural wave length is 285
meters, using 150-foot aerial wire, 30-Toot
lead in, and 10-foot ground load.

A—1, Tickler coil or variometer can be

in plate circuit of either tube.
2 It is a short, but one of very high

resistance and does not discharge battery

static conditions, and terrain. Aerial is all)
right.
Doubtful Hook-up
(460) HWG
As 1 have no knowledge of Radio appar-
atus, or of elementary principles of elec-

tricity, I should like to secure a little
advice.
1. Enclosed is a rough pen draft of a

hook-up of which I am in doubt. Could
you O, K. it for me? My main purpose in
constructing a Radio outfit is to secure the
benefits of the broadeasting station pro-
grams. The diagram from which I copied
the hook-up gave no specifications of size,
capacity, ete.

8, Is a ,001 mfd. variable condenser
necessary on the tuning circuit of this
hook-up?

3. Do I need a variable condenser of
0005 mfd. in shunt across the secondary
tuning coils?

4. Is a .0005 mfd. condenser too big for
a grid condenser?

5. 1s a potentlometer of 200 ohms sui-
ticient?

A-—1. Hook-up is doubtful. Digest

gives better ones.

2. Necessary for good tuning.

3. Not if it is variable, depends on the
tuner.

4. No. 5. Yes. 6. Yes, depends on
| your skill.

Battery Connections.

(451) CMD

1. Will you kindly provide me with

some hook-ups for use where a vacuum
tube detector is used in combination with a
crystal detector as an amplifier being par-
ticular to note just what coils are suitable
as transformers in such practice,

2. Can a single-slide tuning coil be nsed
as the coupling transformer in such work?

3. Also, kindly make it clear why, in
some of your diagrams, (Fig. 7, page 13,
jssue 4, Fig. 8§ on same page, also "RD¥#"
on the loose leaf page), you show the posl-
tive pole of the “A" battery connected to
the nezative pole of the "B" battery, in-
stead of connecting the negative poles to-
gether as other informants take palns to
caution the amateur to do?

very much. It is correct as is.

¢lude your change.) 6. And last—could I assemble the dif- A—1_ See R. D. 39, Issue of July L
A1 Would suggest adding another| 3. Seel. _| terent pieces of apparatus in the relative| 2. Yes. =
stage of Radio frequency If a loud speaker | 4. The detector plate can take about 43| positions shown in the hook-up on a panel 3. Experiments prove that it works,

volts to advantage. Yes,

5.

As Long As They Last

VOLUME RADIO DIGEST
A Radio lerary in ltse]f 13 NUMBERS

¥ FREE

AWAY
With One. Year's
Subscription to

Is used. It

2, Bimply a question of ratio of wind-
fngs, Would not recommend a greater
ratio than 3 or 4 to 1 as the Impedance
becomes too great, and the capacity effect
of the windings cuts down the ratio as the
ratlo increases very much,

8. Any of the standard tubes will serve
the purpose. If hard tubes are used for
Radio frequency the plate voltage should
be at feast 45 to 60 volts. A soft tube
for detector and hard tubes for audio fre-
quency are recommended

4, See issue No. 10, June 17th, page 15,
for hook-up.

Radlo Pragquency Amplifier
(444) AET

1 bave been an interested reader of your
paper from the first, and I want to com-
pliment you on its thoroughness and sound
worth,. [ have had several dark peints
clesved up for me and 1 wish to thank you,

Wish youn would examine the enclosed
diagram of a 2é¢t I am making up for my-
#elf, psing variocoupler and variometers,
Cunningham tubes, Radio frequency trans-
former, audio frequency transformer, grid

The currents can buck or flow together.

not larger than 17"x22" without causing
| makes no difference,

bad results in receiving?

Range depends on amplifier design,

Supply
Is Limited
There have been so

condenser and leak, rheostats, telephone, | man requests for
condenser, 50-volt "B" battery, “A" bat- Odd k numbers of
tery, and Federal plugs and jacks with RADIO DIGEST that

phones. Plug in jack 1 to light the two
Radio frequency steps and the detector.
Plug in jack 2 to light the two Radlo fre-
quency =teps, detector, and first step of
audlo (requency. Plug in jack 3 to onerate
on all five tubes, The two-point switches
on the Hadio frequency circuits are to
cut off either or both of these tubes at will, |

1. Should the variometers be in the de-
tectar tube circult or where they are shown
on the disgram? I will have to always
operate with at least the first step of Radio
frequency where they are now located, but
that will be an advantage it seems to me.

2 1 want to try a potentiometer in the
battery circuit to further regulate the|
potential differences between the tube ele-
ments. In wiring diagrams published, it
is directly across the “A" battery. Is this

it was thought best to
bind the full sets of
the few numbers re-
maining and offer
these valuable num-
bers with a year's sub-
scription. Remember

not a direct short? T do not see how it can
avold it. The “A" battery will constantly
discharge through the potentiometer.
where should it be placed?

Just

To The MANUFACTURER

Are your designs prepared for Fall
Sales? Consult us on your designs,
and avoid PATENT LITIGATION.

NO LIBRARY will'be complete
without this valoable bound
volume. It covers such a range
of Radic Subjecta that no doxen
textbooks om the subject would
embrace. This himdy book will
ive you all tha information about
&ld.in that you will néed—coupled
with the year's subscription of

-two issues to come. Remem-
ber there are only a few of thess.
You had better

SEND IN YOUR
ORDER TODAY

To The BUSINESS MAN
Are you taking advantage of the

assistance of Radio in your business
plans? Let us help you solve your

Your OnlyChance
To Secure This Book

problems. Installation of receiving
sets anfd broadcasting stations, taken e 3 I- — —— e e
care of. AF TER THE on hand are exhausted no more will be printed. With -
this vol in your p ion you will h to a reservoi in- spec ; lo.f
tormation on Radio. It will form a p:mnne::‘:o:cr:c:“of r:f:tmoul‘:iwﬂm] I ‘a er

Cowupo

| P et Moo St '
123 West Madison St., Chicago, Illinois,
reserve ms ons bound volume Number One for which 1

Please
l am enclosing check M. O, for Five Dollars (Foreign Siz Dol-
lars), for One Year's Subscription to Radic Digest, Hustrateds

w enable you to get the most out of your set or will show h
To The RADIO FAN plete receiving set at home. You will n this sp Zcial liemt

= ls your set working right? Do you -

want o sad Rodio 'or ‘Audic Fre 13 NUMBERS IN THIS BOUND VOLUME
52 NUMBERS IN YEAR’S SUBSCRIPTION

t us advise you, and supply your

to make a com-

] offer as long

parts.
Pl ccsnsnsspaisamassaminivannse csrsnsecasassnasd
R umbers B o |

TR T—
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16 RADIO DIGEST ILLUSTRATED

The waves of the
beach do not attract
the bathing beauties
so much as do the
Radio waves of to-
day. Radio outfits
are so small that they
can fitted to a
beach umbrella, us-
ing the ribs for the
antenna. (@ INT.

Europe becomes Radicized. GCuests are
entertained on the lawn of a large estate
in England by the Radiophone and ether
dancing is now a feature of the evening’s
wsocial event. @ K. & H,

Baby Kolster "“‘K«W A

is very much de- W
lighted at the sound of daddy’s 7

voice over the Radiophone. BP &A.

Recently in staging a war show, tanks
were used in action. From the head-
quarters tank the division headgquarters
was kept informed of the results of the
sham battle at a distance of five miles.
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