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CRYSTAL SET AMPLIFIES

POST OFFICE SETS
SLASH WIRE BILLS

ETHER WAVES NOW USED
TO SEND ORDERS

Cost Per Word to Follow Mail Planes
Is One-Eighth of
Cent

(Speeial to RADIO DIGEST)

WASHINGTON,—Steadily extending the
operations of their Radio stations, the
Post Offiee Department is cutting down its
bills for telegrams. Besides using the
fifteen stations between New York and
San Francisco to keep in immediate touch
with the progresa of the air mall across
the country, the department is also using
ether waves to seénd out administrative or-
ders, receive requisitions for supplies, and
to get reports from inspectors on the con-
dition of mail transportation during the
rail strike.

It is absolutely necessary to follow the
planes from station to station and to do
this with telegraph service would be very
costly. Filgures compiled by officials of
the Radio service show that the cosL per
ether word is less than one-eighth of one
cent. The Washington station, WWX,
handles 1,000 messages a month., Other
stations have even heavier Radio traffic.

Announce Markets Dally

In addition to the air mall reports and
other material, the Post Office Department
Radio stations broadcast weather predic-
tions and warnings and announce the mar-
ket reports daily. Plans are being con-
sldered by the Post Office Department for
changing at least a few of the fifteen Ra-
dio stations operated in conneetion with the
Alr Mail Service to provide both Radio
telegraph and Radio telephone smervice,

The stations are at Washington, D, C,
Hazelhurst, L. 1, Bellefonte, Penn,, Cleve=
land, Ohlo, Bryan, Ohio, Chicago, Towa

City, In,, Omaha, Neb,, North Clerk, Neb.,
Cheyvenne, Wyo.,, Rock Springs, Wyo., Salt
Lake Qity, Utah, Reno, Nev, San Fran-
CIsch,

French Amateurs’ Waves
Soon to Bridge Atlantic

PARIS, FRANCE.—Amateurs of France
are constructing continuous-wave trans-
mitters with enthusiasm and it is be-
lieved only-a matter of a few weeks until
many of these will bridge the Atlantie,
duplleating the feat of the American
amateurs,

AIR WAVES GET BEST
OF BAD HARBOR FOGS

EW YORK.—The Radio piloting

cable in New York harbor is sald

to save ship operators from $500
to $4,000 an hour, depending on the size
of the vessel, Since its installation this
cable, enabling ships to enter port in
spite of the bad fogs which oceur prac-
tically ten days a month and delay
ships a day or more, has saved muny
thousands of dollars to ship owners and
operators, oy -
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RADIO TO CUT YEARLY
LOSSES ON SHIPMENTS

Will Be Used to Check on Goods
in Transit

NEW YORE.—An announcement made
by Jonathan Starr, president of the Ship-
pers’ Clearing House Company, says that
Radlo iz to be used In saving the shippers
of America some part of their usual
annual less, which Is somewhere in the
neighborhood of §100,000,000,

The system, it i= explained,
entirely for the use of the shippers
checking up their goods In transit to
eliminate as far as possible losses
through thieving and careless handling.
There will be no commercial messages
handled and the entire system s planned
as a time and money saver for Its owners,

Btations will be established In Lhirty-
two cities between here, the West coast

is to be
in

and New Orleans.

Dealers Keep Tab on
$150,000 Patent Suit

Decision in Alleged Infringement
Case to Decide Rights

NEW YOREK.—The first gun in a series
| of Radio patent suits and counter-suits
| was fired today by the bringing of an ac-
tion in the Supreme Court, New York,
| against the Wirelesa Specialty Apparatus
Company, for $150,000 damages and an
| injunction restraining continuance of the
| publication of a series of patent warning
advertisements which have recently ap-
peared in the technical and trade press
throughout the country.

The suit Is belng watched with consider-
able interest by hundreds of Radio manu-
facturers and dealers throughout the
country who will be gulded by court deci-
sion as to Ltheir rights In regard to the
alleged patent infringements described in
the advertisements,

CHICAGO MAN
USES GALENA
BUT NO TUBES

C. E. Butterfield Discovers
Method of Amplification
Using Three Detectors

Boosts Signals Double

Inventor Tells of Circuit—Believes
More to Be Accomplished

by Experiment

_ Orystal detector amplification, of great
mportance to every amateur poss{'s-sing
the less expensive erystal set, has been
aceomplished suecessfully by C. E. Butter-
field of Chicago who has been able to
double the strength of received signals
without recourse to three eleetrode vacuum
tube detectors or amplifiers.

Working on the eircuit proposed by a
South American amateur for cerystal ampli-
fieation, Mr. Butterfield discovered the new
arrangement which proved so satisfaetory.
While not giving near the amplifiecation
possible with a tube set, the results were
acclaimed very good considering the sav-
ing in material outlay. Another advantage
of the erystal amplifier has been found in
its minimum amoeunt of distortion in voice
and music reception.

The ecireunit uses three galena detectors,
a tuning device such as a loose coupler, two
audio frequency amplifying traysformers,
three fixed condensers, a high voltage or
B battery and telephone receivers. A
schematic diagram is given on page 2.

Battery Pushes Sigmals Through

The battery was necessary to furnish
currents to help the weak incoming Radio
signals push their way through the ampli-
fying transformers and detectors.

"While many Radio authorities contend
that the cireuit using only crystal de-

20,

said, it i po=sible to do Whether a
B Hadio station at Ruysselede, near
of the four vears of trench warfare,
Afriea, It will perhaps be the most

tectors ceannot be made to amplify as has
been done in this case,” Mr, Butterfleld
(Continued on page 2)

NUSSELS, BELGIUM,—The Bel-
glan state has just started a glant
Pruges, in the center of the Flemish
country famed from being the center
This plant is intended to communicate
with the Belgian colony In eentral
powerful plant in the world. The nerial

will have eight towers TiH0 feet high.
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CRYSTAL AMPLIFIER
{Continued from page 1)
Jjond speaker could be used with this =et
1 have not been able to determine, but 1
ye that this wounld be possible with a
few more steps of amplification. However,
as it stands the signal strength is at least
donbled.

"While the range of the set is not great-
Iy increased by the amplification, several
miles are added. How much farther it is
possible to receive can be determined only
by experimentation.

Not Hard to Set Up.

“In connecting the various Instruments
together, very little trouble will be ex-
perienced. Any form of tuning inductance
may be used, but better results will be
obtained with a loose coupler, as it will
permit closer tuning, an important factor.

“The most sensitive crystals must be
used, galena being preferable. However,
if & very sensitive crystal is used in the
first detector, it will be found that the
amplifying detectors will not require ones
80 sensitive, Crystals may be tested by a
buzzer,

“In adjusting the detectors, the cat
whiskers of the amplifying detectors
should rest on their respective crystals.
Then the first detector (D1 in diagram) is
adjusted by means of the usual buzzer
#cheme. The adjustment of this detector
is very important and should be made
carefully.

“One point to bear in mind is this: The
second detector must not be carried to the
primary of the second transformer, buot
must go to-the secondary. If this is not
done, it will be found that the signals
will not carry through the second trans-

former.”
t Diagrom and Constants,

The circult used by Mr, Butterfield is
given on this page. In the diagram,
D1, D2, and D§ are galena detectors. C1,
C2, and C28 represent fixed condensers
of 0.001 microfarad capacity. T, and T2
aré both ordinary auvdio frequency ampli-
fyving transformers of the type found in
tube sets. Their primaries are indicated
by P and secondaries by S. B Is a 22%-
volt battery, connected as shown. This
may be increased with somewhat better
results. The best voltage must be deter-
mined by experiment.

The telephone receivers are no different
from those possessed by every amateur.
A loose coupler with adjustable primary
and secondary Inductance values was
found best suited to the cireuit.

REPLACE OLD ARMY
OUTFITS IN ALASKA

Modern Sets to Cut Costs of
Operating

SEATTLE, WASH.—Antiquated Radio
equipment now in use at Nome and other
points in Alaska is being replaced with
modern installations in accordance with
i plan concelved at a conference of Army
offlcers held last March, when it was point-
ed out that the Signal Corps Radio systems
in Alaska did not include a single trans-
mitter but which has long since been obso-
lete, demanding an unreasonable expendi-
ture of energy, and consequent high oper-
ating cost.

As the Radlo system in Alaska was
deemed necessary as a feeder and distrib-
uting system for the wire system, as well
as a reserve channel when the wires fail,
it was recommended that available modern
equipment be installed in the present sta-
tions, and that other stations be provided.

Work during the present summer will
begin at Nome. The stations at Noor-
vick, St. Michael, Kotlik, Holy Cross and
pussibly Nulato, may be completed th_is
summer, and equipment is en route Lo Fair-
banks, making it possible to remodel that
station after rlver mavigation has closed
this fall.

CAGE AERIAL SPEEDS
SUBMARINE’S DIVING

5-49, Equipped With Antenna, Goes
Under in 40 Seconds

SAN FRANCISCO.—A photograph of the
Jatest type of American submarine, the
§-48, which has just been received in San
Trancisco, shows that the craft's Radio
antenna, of the eage type, runs from stem
to stern with Its height greatest amid-
shipse. Seven years azo Radio antenna
were carried on masts on Amerlcan “subs™
and these had to be taken down before
the vessel could operate submerged. This
system caused considerable delay in the
working of the ship, and it also resulted
in much loss in efficiency. Some idea of
the perfected type of antenna equipped on
the S-49 is seen in thé fact that she can
submerge in forty seconds. In appear-
ance the S-49 is likened to the latest types
of German U-boats, which, during the war,
were equipped with an over-all cable hav-
ing a knife edge for use in sawing British
anti-submarine harbor nets when the U-
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CRYSTAL DETECTOR AMPLIFIER

Bugs’ Interest Splits
on Armstrong Circuit

Some Experimenters Return to
More Reliable Radio Frequency

CLIFTONDALE, MASS, — Attention at
present in Radio reception around New
ingland is divided between the Radio
frequency amplifier using a coll antenna
and the new Armstrong super-régencera-
tive arrangement. Several have tried the
new circuoit with more or less success, and
someé have gone back to Radio frequency
as their standby while still experiment-
ing with the super-regenerator.

One of the first experimenters to try out
the Armstrong hook-up was G. W, Nichols
of 29 Whitney street, Cliftondale, and he
reports very satisfactory results, omitting
the filter and the third tube, which func-
tioned a= an amplifier. Without even the
use of a loop or coll antenna he has sue-
eoeded in bringing in the following sta-

tions: WBZ: KDKA; WJZ; WGY; WGR;
WOH; WFI; WWJ; NOF; to go¥ nothing
of many local stations. These results are
remarkable when it is considered that
the eénergy was intercepted solely by the
coils in the cireuit.

Mr, Nichols reports very good quality
of signals, which, however, were not very
QSA at the longer distances, Circuit
noigses on 360 meters were noticeable and
persistent. THowever, on Ilonger wave
lengths, around 476 meters and above,
these cireuit noises were reduced,

During the recent target practice at
the Boston Harbor forts, 1IN heard the
tugs towing the targets talk back and
forth via Radiocphone with the gun point-
ers in the forts, with remarkable clear-
ness and with an absence of any eircuit
noises,

Experimenters using the new hook-up
claim that the circuit is more dependable
in its results over any given period of
time than the usual cireuit. If UV2N
tubes are used, the grid bias on each tube
should be approximately three volts neg-
ative, while for VT2 or Western Electric
“E'" tubes, & 9-volt grid bias is required.

ENGLISH “LISTENERS” NOW TALK

Radio
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In England all the old aerial listeners used in
verted into Radio loud i barns for the

speaking blic"
public’s use.
being used to shout forth messages sent from planes

In the photograph such a set is
fiying @K &H

England Considers Three
Radio Plans for Africa

LONDON, ENGLAND.—Premier Smuts,
of the South African Union, made n state-
ment today in the House of Assembly on
the outlook for a Radio service in the
Union,

The premier said the government was in
possession of three schemes, namely, Mar-
coni's, Elwell's and the British postoffice
scheme.

Premier Smuts enumersted the many
advantages of the Marconi offer, which
provided for the formation of a South
African Company with capital of £500,000
of which the Marconi Company of Enzland
was prepared to subscribe four-fifths,
while one-fifth would be subsecribed in
South Africa. Of the capital of £500,000,
£400,000 would be devoted to the erection
of n Radio station of the vacuum tube type
which was recommended by the British
authorities and had already been adopted
in Australla. This station would be capa-
ble of speaking with every continent,

VYAV VATITAR= 3R Eior- 1318

Locates Distressed Ship
By Aid of Radio Compass

(Special to RADIO DIGEST)

WASHINGTON.—An interesting story
has just reached the Bureau of Light-
houses of the Department of Commerce in
connection with - the value of Radio ¢om-
passes in locating a shilp in distress.

Recently the Britlsh steamer Lord
Strathcona lost her propeller in a rough
sea and sent out signals of distress. The
American steamer W. M. Burton was as-
signed to her assistance, but upon arriv-
ing at her given position no sisns of the
vessel could be seen. The captain on the
disabled ship had no sight for a couple of
days and was uncertain of his position.
The visibllity was very poor, the report
states, at the time and nothing could be
seen further than a mile. The British
ship Cassandra, which had a Radio com-
pass in its Radio equipment, gave the
bearing of the two ships from her position
and very shortly aftorward the steamer

Lord Strathcona was sighted.
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Everyday Analogies for Radio. A continuation
of the series by Letson Balliet is soon to
sturt,

Amplifiers.” Peter J. M, Clute will tell about the
standard systems of amplification in use
today.

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 standard type. The best
way for an amateur to build up his set is
by standard panels,

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

“How to Make Department.” Many kinks every
week are interchanged here.

Radio Illustrated. The picture page is the best
of its kind,
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HALTS ETHER WAR
FOR JERSEY CHIEF

WJZ TEMPORARILY STOPS
JAMMING THE AIR

Conference to Be Held in New York
to Discuss Eastern
Embroglio

NEWARK, N. J—The anticipated
"Radio war' between station WJZ, the
Westinghousge plant in Newark, and the
new broadeasting station, WOR, has been
postponed temporarily. WJIZ announced
that out of respect for Governor Ed-
wards of New Jersey, who spoke at the
rival sintlon, it would be silent between
eight and nine o'clock, when It usually
presents its air program.

A conference to be held in New York
will detéermine future battle plans. WJZ
has been accused of being a “bully” of the
alr.

NEW YORK.—War has broken out down
east, but there are no casualties vet., The
“Jamming” of the air by transmitting
stations has caused the war. Westing-
house station WJZ at Newark, N. J., re-
fuses to enter into an agreement regard-
ing schedules, thus precipitating the ulti-
matum.

The Radio Broadcasting Soclety of
America, through its counsel, . P, Cald-
well, a former congressman, announced
that it will appeal to Secretary Hoover
to revoke the license of station WJZ,
one of the largest and most powerful In
America.

A threat to take drastic action on be-
half of the broadcasting soclety against
the Radio Corporation-Westinghouse sta-
tion was strongly implied in a formal
statement given out by former Congress-
man Caldwell.

Threatens WJZ

“At the suggestion of Secretary Hoo-
ver," said the statement, “the representa-
tives of fifteen Radio broadecasting sta-
tions in the metropolitan district, held
a conference on the 11th of May, 1928, and
in the interests of the public, at the re-
quest of Mr. Hoover and his representa-
tives, agreed upon non-conflicting hours
for broadeasting,

“All agreed except one. AL that meet-
Ing the schedule was arranged covering
from early
maorning till midnight every day in the
week, Certain specified periods were al-
lotted to each broadcasting station, the
non-agreeing one getting more than half
the time, and so arranged that no conflict
of importance would occur, so that in
every locality the owner of a recelving
set would be sure that at any moment
of the day he could find something in the
air, uninterrupted, of interest to him
and his friends.

Ignors Disturber

“At a meeting of the Radio Broad-
casting Soclety of America on Mapy 165,
1922, thirty days baving elapsed which
wns considered sufficient time for any one
to make up his mind, a resolution was
passed to which all of the broadcasters
except the disturber agreed that the
schedule would be put into operntion on
Monday, July 24, and would be operated
continuocusly thereafter.”

Ohio County Courthouse
to Have Receiving Set

LONDON, O.—Arrangements are belng
made by the Madison County Farm Bureau
for the immediate erection on the court
house dome here, of one of the best re-
ceiving sets in this part of the state. The
outfit will receive the market reports be-
ing sent out from the terminal markets
and from here the reports wil be tele-
phoned to the wvarious villages in the
county. The main idea is to ald in the
marketing of the live stock of this sec-
tion.

CANARY ISLES HOME
OF WHISTLING TUBES

ASHINGTON.—American Radio

manufacturers might just as

well pass up the Canary Islands
as a market, in the opinion of American
Consul F. A. Henry at Teneriffe. There
iz not a chance to compete with the
“whistling language” of the natives.
The inhabitants of Gomera Island use
a system of whistling hundreds of
years old.

CARRIER PIGEONS TO
GO SAME AS DOBBIN

——

NOTHER relic of an older order
A has pnssed or is passing with the

advent of Radio. The market for
carrler pigeons on which premium was
50 high during the late war, has taken
a slump since Radio became popular as
a bearer of messages. Just as the auto-
mobile replaced old “Dobhin,” =o is the
ether wave making a curiosity of the
carrier plgeon.

BEAUTY AS CHARMING PRELUDE

—

—

Station WOR, Newark, N. J., boasts of

country, Miss Jessie E. Koewing (pictured above). Fans who have been nightly hearing a sweet
waves with “J, E. K. announcing,” will now no doubt purchase
commutation for the Jersey city.

wvoice penetrating the e

| 2 -
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RADIO WILL FLOOD CAMP

Giant Receiving Apparatus Being In-
stalled at Camp Perry

CAMP PERRY, O.—Members of Com-
pany C, 166th Infantry, Ohio National
Guard, will recelve the beneflt of the
receiving apparatus being installed here
when the organization goes inte camp
on August § for a two weeks' summer
training. The set is being installed at
the Y. M. C. A. hut at the camp and
will entertain the guardsmen with con-
certs, sport news and church sermons.
The outfit is equipped with a giant ampli-
fier to magnify the sounds so that they can
bé heard in all parts of the camp.

CONCESSION CAUSES ROW

Socialists Attack Austrian Government
Favoring British Firm

(8pecial to RADIO DIGEST)

NEW YORK.—Quite a furore has been
raised in Austria, it Is said, by the action
of the government in granting a Radio
concession to the British Marconi Com-
pany instead of to a German firm which
offered the same terms. The Socialist
press is reported to have made this con-
cesslon & new ground for attack upon the
government, complaining that Austrian
Radio traffic should not be put under con-
trol of a company dependent on allied cap-

ital.

BIG FELLOWS MEET
T0 HELP INDUSTRY

ELECT DAVIS PRESIDENT
CHAMBER OF COMMERCE

Commander Hopper Urges Ether De-
velopment as means of War-
time Defense

{8pecial to RADIO DIGEST)

WASHINGTON.—A two days sesslon of
the first annual convention of the National
Radio Chamber of Commerce was held
in this city on July 26 and 27. W. H.
Davis was elected president of the organi-
zation. The other officers elected for the
ensulng year include: H. J. Powers, vice
president; Tloyd Marshall, treasurer, and
George Lewis, secretary.

Dr. Louis du P. Clement, of Philadelphia,
muadée the opening address In place of Sec-
retary of Commerce Hoover, who was un-
able to attend beeause of the coal strike.
In part he sald:

“Nature has taught us to take ad-
vantage of the different stores of energy
in its waterfalls, coal, oil; wood, flood
and tide, Man-made mechanism has
made it possible to apply this energsy
In a beneficial manner conforming with
man-made laws of protection, to the sg-
ciety of mankind.

“Radio is a late revelation of energy,™
Dr. Clement continued, “and therefore as
yet quite untamed., It will be the first
duty of this new and important Hody of
men gathered to form this organization, to
chain Radio 2s an industrial activity in
the bondazge of standardization governed
by trade rules and regulations beneficial to
producer and consumer allke. Let this
chamber he the center of Radio authority
co-operating with the legislative branches
of the government, thus securing for tha
public a well applied and controlled util-
ity of vast importance in the public serv-

ice.”
To Aid Country in War

Lieut. Commander 8. C. Hopper, chief
of the Radio Division of the Burean of Bu-
gineering of the Navy Department, spoke
to the convention on “The Live Manufac<
turing Organization Durlng an Emer-
gency.” Commander Hooper emphasized
the value of Radio development toward
the preparedness of the country and
urged that manufacturers co-operate with
the government in perfecting this means
of defense,

Captain Guy Hill of the Radio section
of the Signal Corps of the Army spoke
of the army Radio devices. Other speak-
ers included B. L. Moore, of Buffalo; H,
J. Powers and Powell Gosley.

The delegates were recelved at the White
House by the President, and were also the
guests of Dr. 8. W. Stratton, Director of
the Bureau of Standards, where they wera
shown through the experimental labora-
tories of the bureaun.

Before adjournment the convention
adopted a constitution and by-laws. The
constitution set out the fact that the pur-
poseés of the chamber were solely to pro-
mote the use of Radio as a public util-
ity and to standardize manufactures by
American producers.

On the last night of the convention a
banquet was held at which Dr, Stratton
was one of the principal speakers. He
sald that in his opinlon some legisla-
tion must be enacted regarding Radio
traffic and that he hoped that Congress
would spon be able to start on the meas-
ure before them.

To Airphone Seine Arrivals

PARIS, FRANCE.—The French Govern-
ment has established Radio stations at
Rouen, and pilot boats on the Seine, simil-
larly equipped, will keep the port author-
ities Informed of the arrival of all ships
coming up the Seine. This information
will be transmitted to the post office,
which will in turn instruct the pilot ves-
sels where to berth the ships on their
arrival.

THE ANTENNA BROTHERS

Spir L. and Lew P.

A

Dead Tube from Phillyl
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GENERAL SQUIER TO
HELP IN DEDICATION

SIGNAL CORPS CHIEF WILL
TALK ON FARM RADIO

Recognized Leader in Science to Bring
Special Message to Grafton,
Vermont Celebration

{Bpecial to RADIO DIGEET)

GRAFTON, VT.—Major General George
0. Squier, chief of the Signal Service,
United States Army, and a world recog-
nized leader in official United States Gov-
ernment activities In Radlo, will partici-
pate in the Old Home Day celebration here,
when a bronze memorial tablet will be
dedicated in honor of Grafton's soldiers in
the wars for the nation's defense.

General Squier will not only assist at
the dedication, but will bring a message of
special import on the future development
of Radio as it affects the farmer and resi-
dents of isolated or country towns. What
he will say will prove of direct interest to
Vermont, New England, and the entire
country in fact. He is declining nearly all
other invitations, but has consented to
come to Grafton as a tribute to New Eng-
land and Vermont and the rapid growth
of Radio in this section of the country.

Speeding Canadian
rains Get Waves
Successful Experiments Offer

Radio Field in Dominion
of Canada

New

(8pecial to RADIO DIGEST)
_“TORONTO, ONT., CAN.—A new field in
Radio work in Canada has been opened by
the Canadian Natlonal Talegraphs. A
series of experiments in connection with
the transmission by Radio from a central
Proadeasting station in Toronto to high
‘speed passenger trains operating between
Toronto and Ottawa have been carried
out and proved very successful, 'These
have proved beyond doubt that it ls pos-
sible to transmit by Radio to moving
traing and that the handicap of train vibra-
tions can be climinated so far as efficiency
in the receipt. of concerts, bulletins and
other messages I8 concerned. The new
idea in transmission will be developed not
pnly as a convenience to the publie, but
also in connection with the movements of
trains.

Toronto was picked up by the train
speeding westward near Brighton, 92 miles
east of Toronto. Later Buffalo, station
WGR, was heard quite distinctly for a
considerable period, and music and con-
versation were heard in excellent volume.

Air Waves Aid Nabbing
of Two Auto Thieves

FORT WORTH, TEX.—Radio as a thief
catcher furnished a concrete example of
ils value to police avthorities of this city
last week when two automobile thieves
and an expensive motor car were nabbed
in a town 60 mliles away, just four hours
after they took the automobile,

The car of Charles Harris was stolen on
one of the main streets of Fort Worth be-
tween 4 and 5©0'clock In the afternoon. At
5:115 o'clock the fact was carried in the
Radio police report of WBAP broadcasting
station. owned by The Fort Worth Star
Telesram. Police officers at Gainesville,
Tex., copled the report which contained a
description of the car. Three hours later
as the thieves reached Gainesville the car
Wwas recognized and all were gathered In by
the police.

Claims Invention of Desk Set

CHICAGO.—H. L. Mather of this city
has filed an affidavit claiming that he is
the inventor of the desk phone set de-
seribed in the July 20 jssue of RADIO
DIGEST ILLUSTRATED., The set is said
to use no crystal rectifier, but instead a
*modulator.”

Cincinnati Show in October

CINCINNATI, O.—Arrangements have
just been completed for a Radio show in
combination with an electrical exhibition
dn this eity from October 2 to 7 inclusive
in the Music Flall. It is expected to draw
many thousands of prospective buyers who
desire to see the latest products of Radio
and electricity.

India to Have Its Own System
ALLAHABAD, INDITA.—The government
of India is considering the establishment
wof an inland system of low power Radio
Etations.
~ The system will not include communica-
tion with Great Britain.

Dry Cells And B Batteries

By Frank M. Weaver

country about 1890 but several years

elapsed before a reliable cell of
American manufacture was placed on“the
market. From the very start their use
increased very rapidly. The present dry
cell is the outgrowth of the Lechanché
cell which appeared about 1868. Lechanché
refers to the depolarizing action as a
combustion of hydrogen. The success of
the Lechanché& cell led numerous at-
tempts to make its electrolyte unspillable.
Various absorbent fillers such as sand,
sawdust, asbestos fiber, etc, were tried
during the experimental stage following.
In 1888 Gassner produced the first suc-
cessful dry cell which consisted of a zinc
can serving as the anode and also con-
tainer of the cell, a carbon rod surrounded
by a depolarizing mixture which was
wrapped in cloth, and the electrolyte in
the form of a jelly constituted the cell
The open cirecuit voltage was about 1.3
volts and its short-circuit current about
6. amperes. The dry cell of today was
developed from this cell of Gassner.

Why They Call It “Dry” Cell

The dry cell has been so named be-
cause the electrolyte is contained in ab-
sorbent material. The cell, however, is
not dry, in fact one of the essential re-
quirements in its makeup is that it is
sufficiently wet under all ordinary condi-
tions,

In the modern dry cell, the electrolyte
consists principally of a water solution
of ammonium chloride (salammoniac),
manganese dioxide, and zine chloride, to-
gether with other ingredients usually con-
gidered as a trade secret by the manufac-
turer. The ammonium chloride is the ac-
tive chemical in the electrolyte, the zinc
chloride being added to suppress local
action when the cell is standing idle.

The depolarizer is a mixture of man-
ganese-dioxide and crushed carbon. The
purpose of the manganese-dioxide is to
consume the bubbles of hydrogen liber-
ated by chemical action in the eell, which
bubbles would increase the internal re-
sistance of the cell and also set up a
counter electromotive force opposite in
polarity to the useful electromotive force.

The carbon rod merely serves to cons
duet the current ocut of the crushed car-
bon-manganese-dioxide mixture and Is the
posgitive terminal of the battery.

“'Why Amperage Falls Off After Uge

When a dry cell (referring more partic-
nlarly to the No, 6 size), is new, the car-
bon-manganese-dioxide mixture nearest
the zinc may be considered as the sur-
face of the negalive electrode or cathode.
As the cell continues in use this outer
surface of the mixture is reduced to a
lower state of oxidation through the action
of the depolarizer, and as this takes place
the active surface of the mixture gradu-
ally travels toward the center of the mass

New Great Lakes Phone
Set in Working Order

CHICAGO.—The superintendent of the
ninth maval district has announced that
the new broadcasting station at the Great
Lakes Naval Training school has been
completed and will within the next week
be placed in operation. With its opening
Chicazo telephone subscribers will have
a new outlet for long distance communi-
cation,

The new etation has a range of more
than 300 miles. It will operate on a
wave length of 507 meters and will be
used primarily for postofiice and weather
reports,

Regzulations are to be forthcoming from
Washington shortly, however, that will
allow broadecasting of certain classes of
private messages—perhaps even musical
concerts.

DRY CELLS first appeared in this

Signal Corps Uses Arlington

WASHINGTON.—Through the co-opera-
tion of the paval communications service,
the Radio section of the Signal Corps
has acquired the use of part of the big
Arlington station for its chief sending
station out of Fhe capital. Two sets will
be used by the army exclusively; one tube
set with 10 kilowatts in the antenna and
another with 20 kilowatts in the antenna.
The latter, ufed on about 5,000 meter
waves, should carry as far west as Omaha.
Today the Signal Corps is using a two
kilowatt transmitting set at Arlington
for regular traffic on 2,650 meters, con-
trolled from the Radio headquarters in
the Munitions Building.

“Lee” Predicts Millions

NEW YORK.—Dr. Lee de Forest, Radio
pioneer, before leaving for Germany
recently, stated that the day of Radio was
at hand in a message read at the Boston
Radio Exposition. The present published
estimate of a Radio public of 1,000,000 Dy,
de Forest considers highly congervative;
his own figure Is that within two vears
there will be 5,000,000 and by 1927—
20,000,000,
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or away from the zine, thus forming a
longer path of higher internal resistance.
This necessarily reduces the short circuit
current test of the battery.

It was at one time thought that this
increase of internal resistance was due
to escape of moisture from the battery,
but this is not usvally the cause, although
some of the moisture in the cell is used
up in the course of the chemical actions
taking place within the cell.

Telling the Positive Pole .

Within the cell the current fows from
the active to the inactive electrode, (zinc
to carbon), while in the external circuit
it must flow from carbon to zinc to com-
plete the circuit. Therefore, the carbon
must be the positive pole of the battery.
It is sometimes confusing that the car-
bon ls the negative element or electrode
and, also, the positive pole of the battery
and that the zinc is the positive element
or electrode and mnegative pole of the
battery. When the word element or elec-
trode is used you must assoclate it with
the flow of current within the cell; when
the word pole of the battery Is used, asso-
ciate it with the flow of current in the
external circuit. If you remember that
inside the cell the flow of current is from
the active (zinc) to inactive material
(carbon) you are safe.

When any metallic impurities are pres-
ent in the zine, such metallic impurities,
together with the pure zine they are in
contact, and both being exposed to the
electrolyte form a short circuited gal-
vanie couple which causes rapid corrosion
and destruction of the zine case. Metal-
He Impurities in the manganese, such as
copper and iron, must be suarded against
as they form a high resistance internal
short circult which is detrimental to the

cell,
Noisy B Batterles

When B batterles were first manufac-
tured it was found that the action of
polarization and depolarization in some
cases caused momentary minute changes
in the internal resistance of the cell which
resulted in a sort of a microphone action.
When this variation in B battery current
was amplified through several stages, a
quite noticeables frying and sputtering
sound vesulted in the phones. While some
noisy battery effects may be due to loosely
capped battery carbons, to corrosion un-
der the brass caps of the carbons due to
creeping salts, or to loose connections,
the best B batteries are so constructed
that In the course of polarization the
bubbles of hydrogen accumulating within
the cell are broken up and consumed by
the polarizer early in their state of forma-
tion.

Whatever zinc is consumed by chemical
action it is reasonable to suppose that
gas is generated. This gas must escape.
In the case of most dry cells of foreign
make and a few made in this country,
provision for escape of gas from the cell
Is made by providing a small vent hole
In the sealing wax. In practically all
dry cells of American manufacturers the
gas escapes as follows:

When the hot sealing wax is poured,
upon cooling it shrinks slightly, leaving
the cell sealed mechanically but not her-
metically. The gases, therefore, gradu-
ally escape between the sealing wax and
the zinc case,

Escape of Gas Prom B Batteries

When the cells composing a B battery
were first sealed up inte block form
the real trouble started. One B battery
manufacturer in the North wraps the in-
dividual cells in paper which is erimped
or folded over at the top. In this case
after the B battery is cast en bloc with
seallng wax the gas c¢an still escape in-
side this paper wrapping to the bottom
of the cell

Another B battery manufacturer in the
“Smoky City” says, “Why seal them into
block form, but instead leave them as in-
dividual cellsa?"

These units are connected up in series,
each being provided with a binding post,
thus forming a refillabe and variable volt-
age B battery. In a large number of dry
cells it is found in most cases that a
cell or two fails long before the others
In case a cell or two fails a mew cell
can be Inserted. Provizion in such a
battery cell can be
inserted without

isemade that a new
soldering.

CARTER TU-WAY PLUG takes TWO
head sels at same time; takes ALL types
of cord tip terminals. Price $1.50 each.
If Your Jobber T3 Unable to Supply, Write Us

6,840 Retall Padlo Dealers, Price per M
660 Radio Manufacturers, per List...
705 Radio Supply Jobbers, per List. .
260 Owners ef Radie Stations, per List..
Yrade Circular Addressing Co.

160 W, Adams Street Chicago, XL

FRANKLIN 1182-1183

BRITISH ARGUMENTS
TIE UP BROADCASTS

MANUFACTURERS NOT FOR
MONOPOLISTIC PLAN

Eight Stations Costing £20,000 Each
May Be Erected—Suggest
Larger License Fee

LONDON, ENGLAND — There is still
much uncertainty regarding the snditions
under which Radio bro. 'casting will be
carried out in England Differences have
arisen between manufacturers and the
Postmaster General, and conferences are
now being beld, attended by representa-
tives of between 40 and 50 firms, includ-
Ing those which have applied for licenses
to broadcast.

The vital question is as to the erection
of broadecasting stations, one group wish-
ing to have the construction of all of
them handled by one organization, and
the other, composed of smaller manufac-
turers, opposing this office which they
characterize as monopolistic, -

The scheme as outlined calls for eight
stations which are expecied to cost ap-
proximately £20,000 each. In connection
with the cost of the broadeasting program
it has been suggested that the Govern-
ment’s “listening In" Hcense fee be in-
creased and that the additional sum there-
by obtained be placed In a common fund
out of which the programs would be pro-
vided. At present it is proposed to charge
10/6 ($2.44 at par) for registration of re-
ceiving sets,

LONGEST WAY 'ROUND
SHORTEST WAY HOME

Right Under Fight but Hear
Returns by Radio

NEW YORK.—At a prize fight, held re-
cently in Madison Square Garden here,
there were several men at work in the
cellar underneath the main floor, during
the fight. These men were anxious to
learn the outcome of the fight upstairs, hut
had no means of learning the details. One
of the men bethought himself of a friend,
who, he knew, had a Radlo receiving
set, and he remembered the fact that the
fight retnrns were being broadcast from
Newark, statlon WJZ,

So he telephoned his friend, who rigged
up his set with a loud speaker near the
mouthpiece of a telephone connected to the
cellar of the Garden, and thus the work-
man at the receiver of the telephone in
the cellar was able to learn the detalls by
Radio of the fight going on right above,
within a few feet of the telephone. The
complete cireuit was as follows: The fight
returns were sent from the Garden to
Newark by land telephone, broadecast hy
Radio from Newark, and returned to the
cellar of the Garden by land phone again!

“ALL-AMERICAN"
PRODUCTS

Radio and Audlo Frequency Transformers,
Variable Condensers, 50 Watt Tube Sockéts.
Grid condensers.

Send for [Nostrated folder

Rauland Manufacturing Co.
35 South Dearborn Street

Greatest Event in Southern California
FIRST ANNUAL

RADIQ and

Electrical Appliance

SHOW
Los Angeles, Calif.
August 14th to 20th

*“For the Advancement of Radio 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
Hanor:

ary Chalrmen
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 Buildin Los Angeles, Calif.
or flll:“ OFFICE

oom Baltimore Building
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NEW GOTHAM STATION
TO SEND MUSIC DAILY

Noon-Day and Late Afternoon
Programs Scheduled

Special to RADIO DIGEST)

NEW YORK.—A musical progrant will
be given between 11:00 a. m. and 12:00 m,
and 4:30 p. m, and 6:30 p. m, eastern
standard time, week-days over the new
Radlo broadceasting station WBAY, which
was recently erected on the Walker Street
Bullding of the American Telephone and
Telegraph Company. A program will also
be given on Thursday evenings from 7:30
¥ m. to midnight.

This station, which is intended for com-
mercial broadeasting, has been assigned,
Tor the present, a wave length of 360 me-
ters. This does not permit simultaneous
operating with the other broadcasting sta-
tions operating on the same wave length in
this area. As a consequence the available
hours have been ass{gned to the different
stations operating in the vicinity of New
York by ap agreement between the sta-
tions themselves and with the approval of
the Department of Commerce. The above
schedule of two hours in the day time
and Tour amd one-hallfl on Thursday eve-
nings is the temporary schedule which has
been assizned to WWBAY.

A, W. Drake, general commercial man-
ager, In charge of the station, '€ thak
there have been close to 100 applicants for
its use and that he has taken Steps to ar-
range with these applicants for the pro-
grams which they are to provide.

While Radio advertising has not as yet
been prohibited by laws or regulations,
it i=s considered that applicants for the
pse of the station should provide pro-
grams of zeneral interest.

Cooler Weather Brings
Jump in Week’s Permits

CHICAGO.—Twenty limited commercial
licen=es were issued to stations erected
for public service broadecasting from July
24th to 2%th. The number Is the largest
for several months apd is due to the re-
sumption of Radio popularity with cooler
weather, The list follows:

WJB, American Radio Co., Lincoln,
Nebr.; WIAS, Burlington Hawk Eve Home,
Burlington, Ia.; KFAV, Cook & Chapman,
Venice, Cal.; KFAW, The Radio Den, Santa
Ana, Cal.; XKFBF, ¥. H. Smith, Butte,
Mont.; WJAE, Texas Radio Syndicate,
San Antonlo, Tex.; WIAN, Chronicle &
News Pub. Co;, Allentown, Pa.; WIAQ,
Chronicle Publishing Co., Marion, Ind.;
WIEATF, Gustav A, DeCortin, New Orleans,
La.; KFBE, Reuben H. Horn, Sun Luls
Ohispo, Cal.; WJAD, Jucksen's Radio Eng.
Lab., Waco, Tex.; WIAG, Matthews Hlect,
Supply Co., Birmingham, Ala.: WIAD,
Qoean Clty Yacht Club, Ocegn City, N.
J.; WHAW, Plerce Hleet, Co,, Tampa, Fla.;
WIAP, Radio Development Corp., Spring-
field, Masg.; WIAR, J. A, Rudy & Sons,
Paducah, Ky.; WI1AOQ, School of Engineer-
ing of Milwaukee, Milwaukes, Wis.: WTAL,
Standard Radlo Service Co., Norwood, Ohio;
WHAV, Wilmington Electrical Specialty
Co., Wilmington, Del,; WIALE, Mrs, Robert
I, Zimmerman, Venton, lowg.

Eighty

t CFCA. CFCA's famous male guartet is shown micro ng i
ad equipped by the Star as a surprise for the Toronto public

in the center picture.

i wing the ffteen hu ndred feet of ires forming the antenna
feet above the Toronto Star building roof swing n copper m0n g A ok

of that newspaper’s sta-
first “concert fivver,”

TORONTO STAR HAS

CANADA’

S BEST SET

Fifteen Newspapers Boast Stations; More Will Be
Installed Soon

(&pecial to RADIO DIGEST)

TORONTO, ONT., CAN.—Although
newspapers and large manufacturing con-
cerns throughout the United States were
the first to display a public interest in
Radio, Canada has not taken long to follow
“the new science. No sconer had the first
news been broadcast from Stations at New
York and other large centers, when several
newspapers and large firms in Canada
turned their interest to installing stations.
At the present time there are fifteen news-
papers that can boast of broadeasting sta-
tions, and many more have completed ar-
rangements to install plants within the
near Tuture, Some of the outfits are small
in comparison with those In the United
States, but a few are worthy of more than
passing notice and are a credit to the
general development.

At the present time the Toronto Dally
Star has the_best equipped Canadian sta-
tion and one that i= advancing the new
science in an admirable manner,

First Big Station Success

All previous records in Canada were
broken & few weeks ago when the Star sta-
tion, CFCA, with its latest equipment was
formally opened. Reports from various
sources indicate that the entire perform-
ance was radiated into space with much
greater wvolume and better moedulation
than in any former Instance. Congratu-
lations came from many outside points
the following morning, and while the sta-
tion is not yet completed, the concerts
being given are considered by experts as
the best ever given in Canada and ones
that compare faverably with those in the
United States.

The Stiar station has made a good start,
In the first place it h: been successful
in securing some wonderful speakers
artists who were features with a distine-
tion. Lord French, on his visit to this
country, gave out his official message to
the people of Canada and nited States
from King George, tha
and sailors in the Stat:
their loyvalty during the Great War.
also gave an interesting address on the
progress of Radie in England in compari-
son with that in the States and Canada.
He declared that the restrictions in Great
Britain are a serious handicap to those
interested, and said he Is going to empha-
size thiz point on his return to England
Among other well known speakers are Col.
Henry Cockshutt, Lieutenant-Governor of
Ontario; Captain Albert H, Munday, D B,
Hanna, president of the Canadlan National
Railway, and General San Yadmum of the
Japanese Army, who gave a brilliant
speech on conditions in Japan

Equip Train for Stunt

When President Hanna of the Canadian
National Rallway spoke, special arrange-
ments were made to equip one of the rail-
way Pullmans, A ecar was equipped with
a receiving outfit and started on its jour-
ney and pleked up every word while trav-
eling at a fast rate. This was, in 2 way,
an innovation, a= it was the first message
received by a train in Canada, and Presi-
dent Hanna expressed pleasure and de-
elared that he intends making a special
department with the Canadian Natjonal
for the equipment of all trains with Radio
outfits for the convenience of the passen-
gers,

In giving a short address on aviation
Captain Albert H. Munday, author of "The
Hyes of the Army. and Navy,"” has the
distinetion of giving the firat Radlo ads«

dress on aviation in Canada, Several

amusing experiences across the lines were

glven, In which some thrilling fishts with

enemy planes figured. A few moments

were spent In glving a few of the sen~

sations In fAying over the sea while on

anti-zeppelin and anti-submarine patrols,
Fit Out Radio FPlivver

Probably the first concert motor car in
Canada Is the Star's “flivver,” fitted with
coil antenna and loud speaking horn on its
top, The car made its debut recently at
Sunnyslde bheach, Toronto, and entertained
the multitudes in bathing. CFCA was, of
course, the original source of the concert
wliich was reproduced for the many inter=
ested persons who gathered about the car.

The one handicap to the performance
wasg the enthusiasm of some spectators in
crowding close to the car and touching the
gldes. This had the effect of grounding
the aerial and cutting the volume down to
a whisper. It was corrected, however, by
n roped enclosure provided by the courtesy
of the Sunnyside management. Some bar-
ricnde wasa found necessary because even
a watchful policeman couldn't restrain
curious small boys who were determined
to discover the phonograph they were sure
was concenled somewhere within the mon-
ster,

CFCA a Broadcast Pioneer

CFCA was one of the first stations to
broadcast in Canada. The Star coms
menced early in March of this year on an
outfit loaned by the Canadian Independent
Telephone Company, and ever since the
first offerings has been commended on the
many successiul concerts.

The range of the new set is approx-
imately 500 miles. The new ecall sign is
CFCA, having been CKCE at first, and the
wave length has héen changed from 450
meters to 400 meters. The outfit is equipped
with four B500-watt tubes as= oscillators
with two 250-watt tubes as modulators,
The power equipment employs s five horse-
power motor to run a 2,000-voit generator
for supplylng current to the filaments of
the tubes. The modulator tubes get their
currént from an 18-volt storage battery,

KANSAS GETS ONE OF
NATION’S STRONGEST

UTCHINSON, EKAN.—The stats
Ho:‘ Kansas lod the country, or at

least was in the first van of the
dry movement, but the rest of the
country until recently appeared to have
badly beaten Kansas in Radlo. But
word comes that one of the four most
powerful Radio broadcasting stations
in the United States is being erected
at Hutchinson, Kan. It Is said that
the new station will have a sending
range of thousands of miles by day
and world-wide communication by
night.

The antennn is a five-wire T type, sup-
ported by two 80-foot steel towers from
the roof of the Star building. The length
of the antenna (s 200 feet with a lead-in
of 100 feet, making a total of 1,600 feet of
wire In the antenna and lead-in. In tests
carried out during the past few days the
antenna current has averaged over six
amperes,

Drape Studio to Stop Echoes

The broadeasting, studlo s draped and
carpeted In order to prevent echoes and
foreign sounds. The motor-generator is
housed in & sound-proof wvault, and the
transmitter Itself is in a separate sound-
proof room. In the studlo itself the only
Radio apparatus will be microphones to
pick up the sounds,

A long range receiving outfit will be
used to enable reception of all the prin-
cipal high powered stations in Europe and
many others on the western hemisphere.

E. J. Bowers has been secured as oper-
ator of the Star station. Mr. Bowers was
the first president of the Radio Associa-
tion of Omtario, being elected in 1913, and
has, since the foundation of the associa-
tion, been one of Its most active members.
He |8 also a charter member of the Radio
Research Club of Canada. He was one of
the first to work with amateurs in the
United States In the old days.

Basil Lake, who served with distine-
tion as a Radlo operator during the war
and who has had many years of news-
paper work, has been appointed Radio
Editor of the Star and is actively engaged
in club and research work,

Try This on Your Crystal Set

Sometimes It i=s difficult to get
a sensilive spot on your crystal. Try
he following plan: Take n discarded orys
tal, and pulverize it, but not very finely.
Put some of this inside a metal casing
and screw it into the cup of your detector.

very

and the equipment includes apparatus for | You will be surprised to note how quickly

charging the battery.

First set to be installed in a Canadian Pullman
the favor of the road’s presi

was
den'

you can find a good spot.

arranged by the Toronto Star. The fea
ts Whose spasch. it caaght T (o oot wer


www.americanradiohistory.com

6

RADIO DIGEST

TCUUSTRATED

SUPER FEED-BACK
SIMPLY EXPLAINED

W. W. HARPER OF CHICAGO
SHOWS CONSTRUCTION

Attains Success with New Armstrong
Circuit—Gives Values of Appar-
atus Constants Used

(Ses Photo-Diagram, Page 7)

CHICAGO.—W. W. Harper, consulting
Radio engineer for the Kramer Radio Co.,
4713 Sheridan Road, this city, has designed
and constructed one of the most efficient
Armstrong Super-Regenerators since the
announcement of the new circuit. The
photo-diagram, page 7, this lssue, RADIO
DIGEST ILLUSTRATED, Is made from
Mr, Harper's set on exhibit at the Kramer
store. It clearly shows each individual
part used, and its relative position, func-
tion, and value,

Mr. Harper, member of the Institute of
Radio Engineers and the American Phys-
jcal Soclety, is a “bug” of old standing,
formerly having operated station SXAD.
Concerning the circuit, he has written the
following article for RADIO DIGEST:

*‘The purpose of this article is to bring
out in a non-technical manner the essen-
tials and construction of the new Arm-
strong super-regenerative system for
Radiophone reception.

Circuit Explanation

*“The circuit shown at the bottom of the
photo-diagram page is fundamentally the
same circuit as suggested by Armstrong
in his paper ‘Some Recent Developments
in Regenerative Circults’ which he pre-
sented before the Institute of Radio Engi-
neers on June Tth, The circult to which
T refer in this paper Is elrcuit 12, A few
modifications have been added, namely,
the air core choke L4 and the condenser
C2, and one gtage of audio frequency ams-
plification. The first modification men-
tioned enables the oscillations in the
second tube to be more easily controlled
and eliminates the necessity of having
coils L and L3 inductively related.

“In setting up such a receiver the
writer would suggest that no attempts be
made to assemble the apparatus in a fixed
or permanent manner, otherwige the ama-
teur would find it inconvenient to follow
the developments and improvements made
on the eircuit, It will be noticed that the
first part of the circuit is identical to the
ordinary feed-back recelving clrcuit, with
the exceptions that no grid condenser or
leak is utilized and that the output is not
taken from the plate circuit of this tube.

Greater Output Obtained

“The output is taken from the plate cir-
cuit of the oscillator tube II and led into
the transformer T of a regular audio fre-
quency amplifier. By taking the output at
this point of the circuit greater amplifica-
tion is obtained than if the audio fraquency
amplifier were connected in the ecircuit of
the tube I at point M. It might be advis-
able when first connecting up the circuit
to insert the phones In the usual manner
at point M in order to ascer{ain that the
first tube is in proper oscillating condition.
The inductance coil L. is connected to an-
tenna and ground in the usual manner.
The coil L should be quite loosely coupled
to L1 of the Input circuit of the first tube.
in using a loop antenna (approximately 12
turns on a three-foot square) in the place
of the regular antenna, the coil L is not
used, and the leads from the loop are
directly connected to the ends of the coil
L1, making a condoctive or direct coupled
arrangement,

Filter Systems May Be Inserted

“In this circuit the filter system de-
scribed by Armstrong at the Radio Club
of America has been omitted and shown
separately for the sake of simpliecity.
This filter 1s [Mlustrated in the }ower right-
hand corner of the page. ‘It is connected
jin the leads marked x and y in the ecircuit
diagram. Additional batteries may be in-
serted at lead O of the amplifier to increasc
the volume of the sound frofm the loud
speaker (L. 8.). The size of this battery
and also the size of the battery B depends
upon the tubes used. For Radiotron TV201
tubes, approximately 90 volts will suffice
in the majority of cases. Where power
tubes are used a plate potential corre-
sponding to the tube is used. In all in-
stances hard or non-gaseous tubes are
employed. In like manner the grid bias
battery for the tubes depends upon the
individual tube in question. On many
tubes it will be found unnecessary to use
bias batteries. This is especially true of
tbe Radiotron TUV201. In event the tubes
used require bias batteries, these are
inserted In the grid leads indicated in the
gircuit diagram by E, F, and G."

Purther Explanation

Further appending Mr. Harper's article
and the photo-diagram, page 7, there are
geveral troublesome questions which may
oceur . to the mind of the amateur con-
structing the super-regenerator.

Colls L3, L4, and L6 are NOT in induc-
tive relation, and in fact should be placed
at right angles to one another, shielding if
necessary, Another point to remember is
that hard tubes or amplifier tubes must be

used throughout, No grid leak-condenser

combinations are nsed on any of the tubes,

Honeycomb or duc-lateral coils are spe-
cified because of their ease in setting up
the circuit. They are not essential, how-
ever, Any coils having similar values in
millihenries inductance will serve as well

For the benefit of the fan who wishes to
wind his own coils, the following milli-
henry values of the specified honeycomb
coils are given:

Cofl 1.25=0.04 millihenries; 1.35=075;
L50=40.15; L75=03; Ll100=10.6; L400
=11.0; L1250=125; L1500=176.

Instead of the L, L1, L.2 honeycomb coil
combination used in tuning the primary,
secondary and tickler circuits, a vario-
coupler with tickler coll, spiderweb coils,
or other tuning devices may be used. One
point to be remembered, however, is that
these tuning devices should have winding
values approximating those of the specified
honeycomb eoils. =

When using a loop or coil antenna, an
ordinary variocoupler may be used to re-
place L1 and L2, The primary will be
used as L1 and secondary &s the tickler
coil, L2. The secondary may have to be
rewound to contain about twice as many
turns as originally.

STATION IN ATHENS
NEARS COMPLETION

SXG Will Handle Only Official

Messages

(Special to RADIO DIGEST)

ATHENS, GREECE,—The Radio Tele-
greph Direction Service of the Hellenian
Royal Navy has practically completed a
new 60 kilowatt Radio station here to
handle official messages. This sgtation,
which will be known as 8XG, will clear a
large number of official messages previ-
ousgly*transmitted by Coast Station Athens
No. 2, SXB, which is open to general public
correspondence. The state of war In Greece
has so increased the number of messages
as to overburden this station, making it
impossible to insure communication for
the public, Desiring to improve public
Radio communication, especlally with
ships, the Radio Telegraph Service will
open station SXG for official communica-
tion, thus permitting SXB to operate for
the public exelusively,

SIGNALS POOR; AERIAL
TAPPED BY NEIGHBOR

Butt of Joke Innocently “Listens
In” on Pirate-Set

AKRON, O.—R. M, Meler was wondering
lately why his receiving set didn't work
as good as normally. Sigunals came in
very poorly. He examined his batterles
and looked over all connections. Still the
trouble could not be found.

Finally he locked over his aerial and
found—what do you suppose?—that the
fellow upstairs who was supposed to be
usging & loop in the attic.,and was getting
good results on his cryvstal detector set,
had tapped his aerial instead! This was
why Meier couldn't get good results on
his receiver.

The joke of it is, the fellow upstairs
had invited Meier to come up and hear his
set work recently and it was just about
this time thst Meler's receiving set had
stopped functioning. So he was listening
on his own aerial with somebody else’s
set without knowing it was his own aerial.

Life Speeds Up for Men
at NZV Compass Station

CHARLESTOWN, 8. C.—The life of the
personnel of the mnaval Radio compass
stations is often found slow and mo-
notonous, but during the week of July
féth the men at Folly Island, station NZV,
led a strenuous life. Due to ‘their own
prowess, they were provided with fresh
meat for a week. A pnumber of the men
stationed on thi= island, about 8 miles
off North Carolina, indulged in the rare
sport of landinz a four hundred and lem
pound turtle, which contained over three
hundred eggs, and at the same time other
Radio fishermen caught sixty-five pounds
of game bass which obviated the neces-
sity of eating “canned willle” and *“gold
fish” for that week at least. Immediate
results were obvious, as the local Radio
baseball team won fifteen out of twenty
ball games played.

' All Parts for the

ARMSTRONG

Super - Regenerative

CIRCUIT

Prices Reasonable :

Send for Circular

Kramer Radio Company
4713 Sheridan Rd., Chicago, Il

Book Reviews

WWJ, The Detroit News, is the title of
a small book published by the Evening
News Assoclation of Detroit. It gives in
brief the growth of that newspaper plant
from its birth to the present date, and
tells about their well-known Radio trans-
mitting station.

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

Radio for the Amateur. By A. H. Packer
and R. R. H. The underlying principles
of Radio thoroughly explained in simple
language and understandable {llnsirations.
This book will teach you how to construet
and operate a receiving set successfully.
Price, §1.50.

The Thermonic Vacuum Tube and Tts
Applications. By H. J. van der Bijl, M. A,
Ph.D. This hook supplles the first com-
prehensive and reasonably concise treat-
ment of principles of operation and the
more important phenomena exhibited by
the passage of electrons throusgsh high
vacua. Frice, $5.00,

Radio Communication, Theory and Meth-
ods. By John Miils. The fundamental
principles and methods upon which re-
cent developments are based are empha-
sized. The vaduum tube is treated in a
simple, fundamental and up-to-date man-
ner., Present methods and tendencies of
the art are explained in a chapter which
is non-mathematical. Price, £2.00,

Elements of Radio Telephony. BEv Wil-
lam C, Ballard, Jr.,, M. E. A reliable, an-
thoritative discussion, in simple form, of
the essential principles of Radio telephony
and their application. The nse of math-
ematica has been almost entirely avoid-
ed. Price, $1.50.

The department of the Radio Di-
fest is prepared to semd you any of the
books on Radio published, whether ldsted
in onr Book Review or mot. Let us know
what book you want, send us your check

Sound Collectors
Get Church Music

Two and a Half Miles of Wire Connect
Seven Microphones with
Station

PHILADELPHIA, PA.—Hidden In the
vistas of the Holy Trinity Memeorial
Church, at Twenty-second and Spruce
streets, are seven standard microphones
which merge at the Radio junction of
wires in the church with two and a half
miles of land wire leading to broadcast
station WIP, on the seventh floor of Gim-
bel Brothers, between Elghth and Ninth on
Market street.

Two of the microphones have been
placed in apertures behind the panel pipes
of the organ, and every malleable ione,
from the softest flues notes, are conveyed
in harmonious cadence to the broadeast
station. The largest microphone, which is
rartly concealed, is suspended above the
choral gallery, while two small sensitive
microphones, one on either side of the
pulpit, transmit scripture reading and the
sermon. Two super-sensitive microphones,
one for solo renditions and the other for
the sanctuary service, completes the me-
chanical listenlng arrangement,

Need Eleven Aerials in Canon

CAMP CURRY, CAL.—It has required
the erection of eleven aerials before Radio
could be successfully operated here in the
Yosemite valley. Rock walls rear thou-
sands of feet above the valley In which
the camp is located.

Books

GET secret of how to make practical radio re-

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

and we will see that the book is mailed to
you. Hook Department, Radio Digest Il-
lustrated, 123 W. Madison St., Chicago, L

SELECT M. P. M. detect tals
in Wood's metal. Natln'n“u ?ﬁ:.::r::: mper-Sendmm“.!
::. ‘hﬂl'h:f“ ::ut. 3::4: by maﬂ.mmsi:mlg Elec-
e Manufacturing Company, Meri-
dian Street, Indianapolis, Indiana. —Ady.

Reduced Prices

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

OAK PARK RADIO COMPANY
110 North Oak Park Ave., Oak Park, Ilinois
Telephone 0. P, 2417

N A —

Better-fCost Less

CROSLEY

SHELTRAN
Tests have shown that the
dosign of the Crosley
Sheltran Is cormect to in-
sure marimum eficiency.
Compietely stielded—3 to

l‘f‘uﬂ. **Bettor—Cost

This Is the blzgest selling
socket on the market. It
is made In cue plece, en-
tirely of porcsiain, the
ideal dieloctric material
Made for base or panel

$0.50

radio apparatus,

CROSLEY

RHEOSTAT
This Hheostat is smooth
. very  selective
and controls the bril-

sound from the

lMancy of the tubes in
farko Senlor and
Two-Stage Amplifiee. Fin-
Inhed  with newly de-
FlTlﬂtl t a‘p or y‘g ‘itn::l‘i_b
nter, wie, etier—
e ee o vne s $050

Cost. Len
WRITE FOR

CATALOGUE

CROSLEY TWO-STAGE
AUDIO FREQUENCY
AMPLIFIER
Works Well With Any Set
As Well As Harko Senior
With this umit, two stages of
andio fregquency amplification
can be added to any type of
Two am-
plifier tubes are used with it,
eich Increasing the volume of
detector
about ten times, making am-
plification approximately one hundred times,
the objectionnl squeals and howls so
amplifiers. Designed to match up uniformly with Crosley
Senior No, V, without tubes, batteries or phones,, .. csveevraes

Dealers and Jobbers who handle Crosley
x Apparatus, handle the best

CROSLEY MFG. COMPANY

DEPT. R.D. L. 38

THE SIMPLICITY and ease of operation of
Crosley Radio Apparatus has created a demand
for their products everywhere.

The Crosley prices, lower than any for Radio Ap-
paratus of similar quality, makes the filling of these
demands much easier for you.

The large Crosley plants are of capacity to fill all
your orders promptly.

The wide-awake dealer and jobber knows that
Crosley Radio Apparatus is “Better—Cost Less.”

SENIOR NO. V
CROSLEY HARKO

This Instrument is & moder-

aly prieced combination
tuner and Audion detector.
Alope, it Is recommended for
receiving brosdcasting  sta-

tions up to 50 miles, nithough
mueh better resuits have been
obtained under favorable eon-
ditions. In combination with
the Crosley Two-Stage Audio Fre-
quency Amplifier, under average condi-

tions, broadcasting l\l.rlliln-nn from a distance up
250 miles have been brought in loud and clear.
:i‘aledznnd_ltjnns much larger records are being made.
panel, Adam brown mahogany finished cabinet, price
fl:':\?;:mﬂfhun% tobes, batteries or PHORES. ... .ccnrnnsanas v ee 520

Under more favor-

as
.00

This unit eliminntes
common with the ordinary type
arko
5.00

CINCINNATI, OHIO
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RADIO DIGEST ILLUSTRATED

Armstrong’s Latest Set

AERIAL

Super-Regenerator Made by Chicagoan

The accompanying photo-diagram and circuit illus-
trate the Armstrong super-regenerative receiving set de-
signed and built by W. W. Harper of Chicago. Its suc-
cessful performance has earned for it this page and the
description to be found on the facing page. The photo-
graph was taken from above the set and shows the relative
position of all pieces of apparatus used. The latter are
numbered correspondingly to the circuit diagram at the
bottom of the page. The set, when phologflphed, did not

include the filter c!.rctut. the diagram for which is given in
the lower right-ha corner. The filter should not be

added until the circuit has been set up successfully and
operating principles learned.

s 1

f
BINDING POSTS FOR GRID =T 6V
BIAS BATTERIES ON TUBES A
HONEYCOMB

COIL-LIZ50

L3 e  F

VARIABLE
CONDEN
001 Mfd

All coils marked L are honeycomb or duo-lateral coils.
L may be 25, 35 or 50 turns, determined by experiment;
L1 bas 50 turns; L2 has 75 or 100 turns, determined by
experiment; L3, 1250 turns; L4, 400 turns; L5, 1500
turns.

The variable and fixed condensers used are: C, .0005
Mfd.; C1, .001 Mid.; C2, .001 Mid.; C3, .005 Mid.; C4,
001 Mid.; C5, .001 Mfd.

The other symbols are: A, 6-volt storage battery; B,
80 to 150-volt B battery (depending on tubes used); T,
transformer, audio freguency type with ratio of 434 or 5
to 1; L. S., lotd speaker or head telephones; R, rheostats;

R1 nnd RZ 12,000-chm nnn-mdu:uve resistances; CK,
0.1-henry iron core choke coil.

= 3l

= L
i S
SPEAKER.

AUDIO FREQUENCY
AMPLIFYING
TRANSFORMER

FIXED CONDENSER
005 Mfd.

-

HONEYCOMB
COIL- L1SO00

I <]

o«{ .00l M¥d..

VARIABLE
CONDENSERS

<< 0005 MTd.

PRIHARY
LZS

SECONDARY)

_L-50

IHONEYCOMB COILS u-—*-:q

RHEOSTATS AND
AMPLIFYING VAC-

UUM TUBES ABOVE

FIER TO BE
INSERTED AT

POINTS X 4@
AS DE.‘S;IREZ(B‘l

EL:

CONNECTION

R2 \

/ R\

. -
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RADIO DIGEST ILLUSTRATED

Radiophone Broadcasting Stations

CONTENTS AND HOW
BEST TO USE—

HE STATION schedules, given

below, are listed alphabetically
by eall letters. Following the
call is given the city and state,
the wave length (PROVIDING a
wave length other than 360 me-
térs is nsed), the miles range of the
station, the owner of the station, the
schedule of operating hours, and the
kind of time used.

The state, city and eall list given
following the station schedule list is
merely an index. One wishing to find
the calls of the stations in his vieinity,
will find this index useful. A1l licensed
broadeasting stations in operation are
given in the index, while only those
which have made spanml reports fo
RADIO DIGEST, are given in the sta-
tion schedule list.

Station Schedules

Corrected Every Week.

Wash. 100 ml Bt Marting Collage. Tues, WBAQ. ,Snulll Bend, Ind, 100 mi‘ Myron T, Harmom
{80-9:30 pm, concert, news, Pacific. 30-6 pm, news, conceri; 8 pm, concert, DEWS,
ainrln:rs. Colo, 200; 485 meters only. pnllm mpnﬂ.l. Sun, 5:30 pm, church services| Cen-

KHL Los Angeles. Callf. 50 mi. € R, Kierulf & Co | wBA Wilkes-Buire, Pa.© 200 mi. Jdohn H. Stenger,
(Los _Angeles Times.) Dally e x Sat and Sun, 1148 | "Thres e gy S

Los Angeles Callf, 100 mi Standard Radio Co. 'l'%tim.mw.

concert, sle.

Rearker Bms.l Dally ex Sun, 11:30-12 poou. Mon, U'Bl.. Anthony, Knn. 300 mi T. & H. Hadio Co.
10-11 . Wed, 9-10 am, Sun, 1-2 pm, 5-6. Pacific. Jally ex Sun, sm, 950, 10:50 and 1015 pm,
KiJ, Sunuvyvale, Cal. 200 mi. The Radlo Shop. Tues, Knnus Clty trn.ln markets; 1:15. roads, loeal mar-
'Smig:ﬂ pm, concert. Fri, 7:30-3:15 pm, concert. Pw 'WB'I' 2T sI m.c;qn.c_utriss Bltun 4{;3“ W l.h‘r rﬁl.
‘ char also, outhern Ha-
KIR, Beattle, Wash. 200 ml. Northwest Radlo Serviee 1{ un. an, weather; 8:0 fnn
O, Dull.\r ox Buny II—B nm, mimnmmun Pacific. mmlkem Man, Wid, Fri s su 9:40 pin, concert, Sun,

KLB, Pasadenn, Cal, 800 gL n Co, Mon and am, 8 pm, chureh service, Bastern,
{, 7:80-8:18 pm, mnlr:. Sun, Sﬁ pm and 8-, wnz Syl Mass, 600 mi, Westinghouse Elue.
concert, Pacific. ilu. Co, Dally ex Sun, 7:30 vm. children’s houra.

KLN, Monterey, Csl. 150 ml. Nogele Eleclrie Works. 'I. , markets, wen lecture; 8-9, councert. 8un,
D 12-1 wenther, UEWS | T~ - church :u-tl lhlwn.
Ly e » makets, sews; T8 o | o O Netotat, & T ml Newburgh Daily

News. Daily ex mm, on nl.lr bour 12:30-6:10 pm,
KLP, Los Altos, Cal. 1,500 ml. Colin B. Co.
m‘m cest,’ Joature,

NeWE. EpO! muurt. 14:30-11 pm, com
z?n:m 7:30-8:30 pm, Industrial news, coc it hariis

5:30-9 pm, concert Sun, 4-0 pm, concert. Pacific. 'E:;_“"?o" Smith, Ark. 506 mlL Jubn Fiok Jewelry
KLS, Oakland, Cal 130 mi Warner Bros. Dally. 12-1 u:] Fri, Sun, 5-10 pm, music, utu;. sermon. Cen-

Ez. concert . Sar, 7:_80-8:1! pin, concert. Pacific

KLZ, Deover, Colo. 485 lhq. L0060 mi. Reynolds Ra- Wc#l'l‘ Columbus, 0. 38 mi Entrekin Elee. Co.
dip Co. Dally ex Sun, T . {m news,  markets, m 7-5 pm, concert, bedtime storfes. Bat,
;;;auntnimry concert. ' Sun, 5-0 pm, churéh service W‘:RK Tecture, muste, = Centra L X,

guntain, CAK, Houston, Tex, 200 mL PA Daniel. Dally ex

KMC, Heedl Calif, 100 mi. TLindsay-Woeatherll & Sun, T-7:16 pm. mnrs m:. \Md 8ul, §-9 pm, con-
Co. Mon, Wed, Fri, 830-9 mmnr: Pacifie. evrt, Central.

KMO, Tacoma, Wash P “iracoma Times. (Love WEAL, Nocthtield hrin 400 nle St Olaf College
Eleetrle Co,) Dally u Bull. 11- 1 pm, 87, B:15-10, 0:16-10 pm, coucert, I.m.tun. news.  Sun, H50-
concert, news, lecture, Paclfie, u::ib m, chnpl, music,

KNJ), Roswell, N, M. 300 mi Rdswell Public Service Deflan, o
Co. u.v. ex Bun, 7-0 pm, weather, floancial, mar- “'B‘.‘& _,su“ﬁ <30 :ﬁ 8, mnﬁ;‘i‘“&“}%{{' ﬂ.‘;bﬁ;
kets, news, Sun, 7-9 pm, church service. Mountain, conoert: 5 al tral.
KNN. Los A.llult.l Calll, 100 mi. Bullock's. Standard | WCAW, Quiney, NI m Quincy Elec. 8Sup. Co,
Ca, 'l‘uu Thurs, ¥Fri. 10-11 am. Pacific. (Quiney Hernid.) Dally #x Sun, #:45 am, markets;
Kﬂ‘l‘. Aberdeen, Wash. 400 ml. Grays Harbor Radio 11, markets: 1 pm, markets: 5, musle, bassball. Tues,
Dally, 5-5.311 pm, 7:30-8:15, news, concert. Pa- Wed, Thurs, Sat, §:20-5-45 pm, concert. Sun, 6:30-
T7:30 pm, religious, Ceniral

jll Pmsgdlo of Ban Franeisco, Cal 50 mi.  Stgnal
8 A Sun, 7-p pln. instruction. Pacisio,

CFCA, Mum. Cansda. 400 oo 30 mi. Toronto
Btar. Dally ex Sun. 7-7:20 :}m. hmlu!l stocks, cone
eert, Tuw. Fri, 8:80-9:30 pm, concert. uddress.

] c!ca. Yl.nnnuvu. Canada, 440 only, 500 mi. Daily
D Sun, 8:80-9:80 pm,
e L

mtrul. Can. 440 au1 200 mi, Marcon] Co.

II,, . coucert. Thurs, 5-9 pwm, con-
Dda'l-l:ht Batlm-

GIIBG. l.‘ainry Canmds.  £10 also, 1,000 ml. W, W.

mant Hadio Lad  (Morming Altsrtad) (Dily; §:45-

m] l. Mews, stock qootstions, musie,
ﬂlﬂl.;‘hlwm &n&l. 444 wg. g mi.  Msroond
CHCQ. Calgary. anln. 404 cnly. 206 ml Western
Ihnl!u Co.  (Calgary Herall.) Daily es Sun, 3:30-
musle, pews, baseball; 7:45-5:45, music, ele

4:
Ban, T: -15- 8:45 pmi, church sorvie Movntabs,
' _GMYC, Tarooto, Canada. 410 on

200 mi.  Matro=
~ politan. Motors Daily ex Sat und Sun, 5-0.30 pm,

. Bustern.

A, Edmontuh, Cnugdn. 450 only, 500 mi, FEd-
aumitony Journal Ltd,  Dally ex Bun, wvery ovening,
wuales hedtime stary, news, weather, mackets, oue,

ﬂl:n. Toronts, Canada, 410 n;tl 4 200 mi: T. ngl&
. I‘-'lc

KOA, D . LCola. ooly. 100 mi. W. H Smith | WCK, St louls, Mo, 50 ml Stx Basr & Fuller
(Y. M. C.A) D-ﬂr 9:55-19:25 pm, time, westher {Grand Leader), Mon, Wed, Fri, 6:45-8 pm, concert,
reports. Moun Iecture, bedtime siory. Central,

Km o A[%am. ﬁ,‘l f‘ld :mnnfé \\elllclrn r?.ad.ltr NPHI Worcester, Mass, 455 also, hel.!roo g‘lmgl‘ut Unir,

. o vening Herald), 2 2:15-12 jum, Jally, 11:156 l.lll. 6:15 weather, rugTam
markets; 5-5:30, news. Ties, Wed, Fr, 8:15-2 Dm, !rrearruill.r Eas i !l
concert.  Pacifie, WDAB, Pnrmmulh, 0, 100 mi. H. €. Summers & Hon,

KON, Los Ange!.u. Clll( 200 ml. Holzwosser Ine. Mnll. Wed, Bat, 2-2:45 p B:30-0:30 pm, econeert,
Daily ex Sun. 4-5 pm and B:15-0, concert, news, un, 2-2:45 pm, ch\m‘h service, Cen
Suun, 10-11 am, 4-5 pm and B:156-0, church service, | W l*. Kansus City, Mo. 500 mi, Kausas City Btar.

Pacifie, Dalil ex Sat and Sun, 3 pm aud guarter hours I.rllr.
I(%s. gn?;l '.Ii!wsr. Or{.’ gl:)u ml. _Rive Dinmopnd m Im od, Fri, 7:0, mews, concert, Cen-

ully ex Sum, pm, news. Mo, Whli. 9
8:30-8:15 pm, ert, Pacifie \\'IMI'I. £l Tex. m ml, _Mine & Smelter Sup-
il v oy I Elee E'uu. Sat. © 7:30-5:30 pm, coneert.

Il'll\l". Bl.n,

g o o 0 S0

mw Hna!.mﬂmmﬂ.cl. mml. A&EW P.R R
£-5 pm. llthlil'iﬂs. Co. ‘Daily, 9-10 pm, concert etc. Cen
KQW, San Jose, Csl mi Chss. D, Herrold Dlitr WDAL, Jacksonyi Fl:. 485  alen.  Times-Union.
I-1:30 pm, Wed, 8 1&.9 pm, coucert. Tacifie, Daily ex Sun, 3-3: 15 pm, 4-4:15, 5-5:15, 5-8:15, base-
xnv. Portland, Ore. 100 mi ‘g‘lub?s Elec. Co. Daily, hll, markets, weather; 8-9:50, general. Emstern,
1-3 g 8-7, miscellaneous, Pacific WDAP, Chiesgo, Il 485 also. 1,060 mi  Midwesl
KBE lukrlrx Cal. 100 mil Manrcll Elee. Co. Sun, Badio Ceutral Ine. Daily ex Sat and Sun, 9:45 am,
mn mnrwi Pacifc. 1a:45, 11335, 146 ym, 3:15 forcign exchange: 3:7.
KSD. £ Loull. Al fo. 1,000 mi. Sf Louis Post-Dispateh. closfiig Chicago stocks. Sat, 9:45 am, 10:45, 11:45.
lu.r ex Sun, 4 !unmu. news, concert; 7:45 pm, 12:45 pm, forelgn exchange; 12:17, closing Chicago

ltoﬂ:l. Sun, 8:30-10:30, concert. Cuentral, daylght
KL, i 5.% Gl 50 m1. Te Fmporiues. Daily | ey 2
ex Sun, 10-11 ?rl. news; 2-3 pm, concert, WBA Brownsvll o, Pa. 200 mi  Hartman-Riker Flee,
t‘e;hmlil!l;uﬁ: k. f‘un. o, conert and - educis 11 m lhml‘.!o. ally ex Sun, 10500~ Inh'no mlfl :;:nrnlw
(O i - prm music, mnews, wedther; HU ]
KSS Lorld Feach, Callf. 25 mi. Prest & Radio . 0:35:10 iy o 4
i1 T I...|§l Daily ex Sun, 3:30-1:30 WP;BW& coli- musl chlxni '1" urn F“ <l S s 2

iy ex Sat and Sun,
-' TN ert,  Easteni.

UP ﬁ-wmmmﬁ nadi. 410 only. 300 mi Manloba
10 aot, news: 12-1 pm, stocks,

other wi, tnning July S1, Mon,

§ THAr-

kets, wadlber) £- 10 coficert, ‘Tues, Thurs, Sl“, 9:90-
: stocks, -8

gy weeks, Moo, Wed, Frl same as Tues, Thurs, Sat
I and Tues, Thurs, St seme & Mon, Wal,
i above 215 am on, coneert.

g o S

ewapaper Company, Dafly ex Sun, 12- 5 y

| Hiws T-lﬂ’dtl. concert, Lasebull Sat, B-Rnt or §-4,

| fchilies® hour.  Sun, -1 pmes or 4.5, ssered conedrt;
L <10:30, concert. Central.

I| D “'i. N ‘iarvﬂrmgﬁlﬁ (Hll mﬂ:i 'Il;;nbsnilﬁ. Fﬂw;r;::lllgs:

oner . B: . "

news, coneert. Thurs, 8:15-9:30 pm, special concert,

n.
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pm, church m-vin Cen e r.l "Bat. and Sun, [0-10:45 pm, insurue-
WOR, Newark, N. J. 150 mi, L Bamberger & Co. | Uen. JFastem, d Sariighs swving & G of Dallsk
Daily ex Sun, 20 mllium on half hour from 10:30 Dally ex Stn, 15- 1, 30 pon. weather: S-4:30, husoball,

am to 6:30 pm,

w Richmond, lnd. d!-i wlg 300 ml
ladium, Daily e
mnem. nmamn'.kfu 5 30 nm, cormn. HEws,

lecture.
VPA, ‘l-‘;on Waorth, Tex.

4585 slso. 500 mi
Dally ex Sun, 11:30 am, 2:50-3 pm,

7:15-7:30; 9-9:30, Sun, 3
WPE, Eansas City, Mo

angous. Eastern, daylight sav-

350 6,30,
m{m tral Radio Ob.

markels, news; 7-T:15, police news; 8:30-9, musie
Richmond Pal- Sun, 11 am, church service; 7-8 pm, police nows,
MRTEeLS ‘,5. church service. I
. . WRW, Tarytown, N. Y. 1500 mi 'l‘arrrtnmu Radio
ch Lah. Bat. 10:06 pm. Sun,
. Fort Worth 10:30 am, 2 pm, 10: ElsteMm, {.lulin:\l saving

6-6:15.

Ceatral. Journsl.

WSB, Atlanta, Ga. 485
Dally ex Sun, 12 m, markets; 2
kets: 4, music; 5-6, baseball, markets, musie, bedtime

Atlanta
30 pm, mar-

¥ri, Bun, 7:4% pm, axm 8:15 pm, ser- stories: 7-E, concert, ete. Sun, 11 am, 5 pm, church
Daily, afternoon, hue tral service.  Central.
e M - e o T PR oFa. 100 mi. Shiowners Redio Service
g-'l ex Sun, 3:30 yum, 8- 36, sports, pews. 0:45- | Inc. Bon, Wed, Sat, 8:15-9:30 pem, concert East-
noecn, -8 ureh servic Easlern. €,
WPM, Wishington, D. C. 200 mi Thos 3. Willisms, Erie, Ps. 75 mi Eris Badio Co. Tues, Thum,
Ine. (Wums?m.ns Daily News.) E:.u,r ex Sun, 12:39 i‘iasta 11:1105?:. mu news, cmmﬂ,n‘l;e‘m::.““‘iw 12:15-
on. b .
WPO. Memphis, Teno 300 mi United Equipment Co. | WSY. : Ala 150 mi Alabama Power Co.

nuﬂms. stocks; 8, concert,
apel.

Kan. m. only. 75 mi. Ean. State
ge. Daily ex Sun, 9:55 am, weather {code),

I. Yaris Bll.'lln Elec. Co, D&ﬂ!’
7 11 miscellaneo!

!'r e

ay City, Mich, 5 ml Ra-Do Unrn. Dnﬂx ex
ek n}. M Gk T n‘fn?wfi ]
m {y u as!

W) Dearborn, Mich 500 mi. Ford Motor Co. Wed,

10-11 .

wwi, Mich., 485 also, 1,000 mi Detroit News.
Daily ex Sun, §:30-10:30 am, hinis to housewives,
euncen. weather; 10:55, time signals; 12:§5-13:456 pm

3:30-4:15, mukul.s. weather: 5-6, news, hm-

ImII \\‘cek of July 10 and every other week, 7-3:30 pm,

concert, lecture, Fill in weeks, £:30-10 pm, concert,

khﬂua;' siac:' Ju&y 8, l:ik 49-18:.. 430 .R-*'ao P,
church serv and spec pm, speci: Sun, fill

wk, 2-4 pm, special; 6-10, church services and

w'x.“'w?t:‘;ﬁn D. C. 1160 only, 600 mi, Post

o a

Office Dafly ex Sun, 10 weather; 10:30,

markets: 5 pm, 7:30, 8, markets; 5:50, weather. East-

John W.

erm.
ww \cw ‘rm N ¥, 200 mi anamaker.
San, 1:40-2 pm, 2:40-3, 3:40-4. 4:40-5,
-!: mjdulght. concert Eastern.
3\‘! \\u!m:nmu D. €. 100 ml. Nat'l Radio Inst
Daily, 6:30-7:30 pm, instruction. FEastern.
SARU, Louisville, Ky. <00 only. 200 mi. Darrell A.
wmwnﬂ‘ud.. Men, Wed. S pm, police pews, concert.
tr

State, City, Call
Alabama:
Birmingham, WIAG, WSY
Mobile, WEAP
Montgomery, WGH
Arizona:

Phoenix, KDYW, KFAD
Tucson, KD

Arkansas:

Fort Smith, WCAC

Little Rock, WCAY,
WEAX,

WSV
Pine Bluff, WOK
California:

Altadena, KGO

Bakersfield, KDZB, KYI1

Berkeley, KQI, KRE

El Monte, KUY

Eureka, KNI

Fresno, KDZH, KMJ

Glendale, KFAC

Gridley, KFU

Hanford, KFED

Hollywood, EFAR, KGC

Long Beach, KSS

Los Altos, KLP

Los Angeles KDZD,
KDZF, KDZP, KFI
KHJ, KJC. KIS KNN
KNR, KNV, KNX, KOG,
KON, KQL‘ KUS, KWH.
KXS8, KYJ, KZI

Modesto, KOQ EKXD

Monterey, Kl

Oakland, KLS KLX, KZM,,
KZY

Pasadena, KDY‘R KLB

Pomaona, RG

Heedley,

Redwood Cit;{ KDYN

Sacramento,

San Diego, KDM‘ KDYM,
KDYO, KFEC, Kyr

San Francisco, AG1, KDN,
KDZG, KDZW, KDZX,
KFPO, . XUO

San Jose, KFAQ, KQW,
K8C

San Luis Oblspo, KFBE
Santa Ana, KFAW
Stockton, KJQ, KWG
Sunnyvale, K.JJ
Venice, KFAV
Colorado:
Boulder, KT AJ
Colorado Springs. KHD
Denver, DD5, KDYY,
EDZU, KLZ KOA
Connecticnt:
Greenwich W.M\Q

Hortford,
New Haven, WCJ WGAH

Delaware:
Wﬂmingtun. WHAV
imtrict o lumbia

D 3

‘Washin WDM,
WEA “‘HAQ WIL
WJIH, “"“1' WPN
WWX, 3¥YN

Florida:

Jecksonville, WCAN,
WD.

Miami, WFAW

Pensacola, WGAN

Tampa,  WDAE, WEAT,
WHAW

Georgia:

Atlanta, WAAS, WDAW,
WESB, 4CD

College Park, WDAJ

Fort Smith, WGAR

Savannah, WGAYV, WHAO

Idaho:

Boise City, KFAU
Lewiston, KFBA
Moscow, A

Ilinois:
Chicago, KYW,
WEU, WDAPFP,
WGU

Decatur, WBAO,
WHAP

Peoria, WBAE, W
Quincy, WCAW, WCAZ
Rockford, WIAB
Bpr‘ingﬂeld. WDAC
Tuscola, WDZ

Urbana, WRM
Indiana

H

Anderson, WMA

Fort Wayne, WFAS
Huntington, WHAY
Indianapolis, WLE, WOH
Marion, WIAQ

Richmond, WOZ

South Bend ’WBAQ' WGAZ
Terre Hauufe, V

West Ls.fa.yeue. WBM

Ames, WOI i

Burlington, WIAS

Centerville, WDAX

Davenport,

Des Moines, WGI'

Fort Dodge, WEAB

Towa City, WHAM

Shenandoah, AVeas
enandos ¥.

T
enton,

W:;:rlno, WEAZ, WHAC

WAAF,
WGAS,
WCAP,

-Redfield, WCAL

State, City, Call
Independence, WFAY
Lindsborg, WDAD
Manhattan, WTG
Salina, WFAD

Wichita, WAAP, WEAH,
WEY, “‘HA..N'
Kentuc

Louisvil e. ’W‘H—\S 9ARU
Paducah, '“ AR

Louisiana

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

Shrevepaort, WAAG,
WDAN, WGAQ

Maine:

Auburn, WMR

Sanford, WFAR

Maryland:
Baltimore, WCAO, WEAT,
WEC

Massachusetts:

Boston, WAAJ, WFAU

Holyoke, WHAX

Medford Hill=ide, WGI

New Bedford, WDAU

Springfleld, WBZ, WIAP

Worcester, N, WDAS,
DAT

Michigan:

Bay City, WTFP

Dearborn, WWI

Detroit, KOP, WCX, WWI
Idast Lansing, WHW
Flint, WEAA -
Lansing, WHAL
Minnesota:

Hutehingon, WEAN

Mlnnea olls, WAAL,
% WERAH, WCAB.
WCE WLE

8t Cloud, WFAM
S8t. Paul, WAAH
Misgissippi:
Corinth, WHAU
Missouri:
Brentwood, WFAK
Cameron, AQ
Columbin, WAAN
Jefferson City, WORB
Joplin, WHAH
Kuansas City, WDAT,
WHEB, WOQ, WPHE
St, Joseph, WEAK
St, Louis, KSD, WAAE,
“CK WEB, WEW
g{!rlngneld WIAT
tana:
Butte, KFAP, KFBF
Great Falls, KDYS
Hmrc leBB
Nebra
Lincoln \\'CAJ WFAYV,

WG
Omaha, WAAW, WIAK,

o
Rushville, WEAV

Nevada:
Reno, KDZK, 'KFAB KOJ
New Hampshire:
Herlin. WEAQ
New J’n-ney
Atlantic City, WHAR
Camden, P
Deal Beach, ZXJ
Jersey City, WAAT
tloore';'t‘own “'B%WFZ)&
Jewar ?AM

WJIX, WJZ, WOR, 2XAT
N. Plainfield, WEAM
Ocean City, WIAD
Paterson, WBA\‘

New
Roswell, KN.T
State College, KOB
New York:
Albany, WNJ
Binghamton, WFAX
Brooklyn, WGAC

GR,

Tthaca, WEAI

Newburgh, WCA

New York, KDOW WBEBAY,
W’DAM. WDT. WVP,

Poughkeepsie, WFAF
Rochester, WHAM, WHQ
Ridgewood, HN
Schenectady, “GY WRL
S}'mf‘use, 'WDAIL

Tarrytown, WRW
Troy, WHAZ
Utica, WSL
Waterford, WFAG
North Carolina:
Asheville, WFAJ
Charlotte, WBT
North Dakota:
an.o. WDAY

Cincinnati, WAAD,
WHAG, W1z, WLW,
WMH

Cleveland, KDPM, WHEK

Columbus, WBAV, WEAQ

Dayton, WAl, WFO

Deflance, WCA

Fai 4 -2
Gral!'la\?illl!. wJIn

State, City, Call
Hamilton, WBAU, WRK
Lebanon, WPG
Marietta, WBAW
Norwood, WIAL
Portsmouth, WDARB
Toledo. WBAJ, WHU,
WIK

Wooster, WGAU
1oungbtown. WMY wWMC
Zanesville,

Oklaho

ma:
Muskogee, WDAV
Oklahoma City, WKY,
5XT
Tulsa, WGAF
Yale, WHAT
Oregon:
Eugene, KDZJ, KFAT
Hood River, KQP
Klamath Falls, KDYI’
Pourtland, KDYQ. KFAB,
KGG, KGN, KGW, KQY,
KYG

Pennsylvania:
Allentown, WIAN
Bridgeport, WBM.
Brownsville, WDAQ
Llearﬂehl WIT
Erie, WJT, WS8X
Harrisburg. WBAK
Lancaster, WGAL
McKeesport, WIK
Philadelphia, WCAU,
WDAR, WFI, WGAW,

WGL, WIP, WOO
Pittsburgh, KDKA, KQV
WAAX, WCALE, WH AR

Villanova, WCAM
Wilkes-Barre, WBAX
Rhode Island:
Edgewood, WEAG
Pawtucket, 10J, 1XAD
Providerice, WEAN
South Carolina:
Charleaton, WFAZ
Omngebun.. WGAM
Sonth Dakota:

Rapid City, WCAT
Sioux Falls, WFAT
Tennessee:

Memphis, WKN, WPO
\‘“h\rllle. WDAA

Texa

Am'lrnlca. WDAG

Austin, WCM

Dallas, WDAQ, WFAA,
WRR

El Paso, WDAH

Fort Worth, WBAP, WPA

Galveston, WHAB, WIAC

Houston, WCAK, WEAYV,
WEV., WFAL, WGAB

Paris, WTK

Port Arthur, WCAH

San  Antonio, WCAR,
WJIAE

Waco, WJAD

Utah:

Ogden, KDZL

Salt TLake City,

Vermont:
Burlington, WCAX

v a:
Norfolk, WSN
Richmond, WBAZ

Washington:
Aberdeen, KNT
Rellingham, KDZR
Centralia. KDZM
erett,
Lacey, KGY
Pullman, KFAE
Seattle, KD?E EFC, KHQ,
EJR, KTW, KZC
KOE

Wenatchee, KDZI, KZV

KDYL,

Yakima, KFV, I{Q T
West V. J
Bluefield, WHAJ

Charleston, WAAO
Clarksburg, WHAK
Huntington, WAAR
Morgantown,. WHD
Wisconsin:
Madison, WGAY, WHA
Afilwaunkee, WAAK,
WCAY, \\'Ii-\D W!AO
Neenah, WIAJ
Superior, WFAC
Waupam WIAA

Huno!uln KDY)\ KGU

Porto Rico

F‘nﬂenﬂda “GA'D

Canada

Calgﬁr\ CHBC, CHCQ,
CFAC

Edmonton, CICA

Fort Frances, CFPC

Halifax, CFCE

Hamilton, oc
London, CJGC
Montreal,

CFCF, CHYC,
J KAC

Ottﬂwa CHXC
‘R{*glna. CEKCK
St. John, CJCI
Toronto, CIFCA, CHCB.

CHCZ, CHVC, Ci1eD,

CJICN, CJSC, CKCR '
Vanoouver, CFCB, CFYC,
WFHCA. C.IgngKCD
in BE, 'l
X , CKZC

RECEIVING RECORDS?
SEND THEM IN—

The next complete list of receiving rec-
ords will appear in the Awgust 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—Broadcast
Editor.

Station, Mliles Record, and By Whom

W;[{‘IAK-—I.EZ(R——R. Hastings, Atchinson,

an,

W%\L—l,nnu—}t. M. Cardwell, Republie,
an.

Hastings, Atchinson,

WEAU—900—J. R. Hale, Houston, Tex.
WFAT—150—J. Vaux, Swea City, Ia.
WGR—G300—J. H. Schneider, Winneconne,

Wis.
WHAM—22 5. Rahiser, Pittsburgh,
K. Graham, Hamilton,

Pa.
WHAS—450—J.
Can.
Burns, Marcellus, N, Y.
Zorger, Akron, O,

Ont.,
K. Kiracofe, Huntington,

s—Fl.

WEN—3930—A, F.
WEKY~—1,260—R,
WPE—G00—M.

Ind,
W§IB-—1.300—F. A. Rose, Two Harbors,
inn.
Wf,’-(,—z‘“’_"" B. Taylor, Coldwater,
ichn -
"\ia—-"m—i.. M. Hainer, Bolton Land-
ng, N
3XW—780—F. J. Hinds, Berwyn, IIL
Length of Aerial

The length of the aerial wires is often
increased above that best adapted to the
wave length of the station to be received.
A single horizontal wire 100 to 150 feet
long is sufficient for the reception of sig-
nals from 360 meter broadcasting stations

Heard.
CFCA-—250—S8. W, Farmer, Buffalo, N. Y.
CHXC—150—8. W. Farmer, Buffalo, N. Y, |
DN4—376—I1. M. Hart. Prosser, Nebr.
DX A4—1,000—D. McQuaid, Vaeaville, Cal,

KDYS8—1,000—D, MeQuaid, Vacaville, Cal.

KDZI—145—A. West, Junetion City,
Wash,
KFAC—600—D. McQualid, Vaecaville, Cal.

KFAD—800—D, McQuaid, Vaeaville, Cal.
KF1—0i00—D. McQuald, Vacaville, Cal,
KI'V—G00—D. McQuaid, Vacaville, Cal.

I{(c:\\\'—'_"?l!-—“’m. F. Paine, Lakeview,
re.

RHI—600—Wm, F. Paine, Lakeview, Ore,
KIS—B600—Wm. . Paine, Lakeview, Ore,
KU'Y—610—Wm. F. Paine;, Lakeview, Ore,
KWH-—(00—Wm, F. Paine, Lakeview,

ore,
KYE—710—Wm. F. Palne, Lakeview, Ore,
I-\'\'(;—-Euﬂ—l’). McQunid Yacaville, Cal.
KYI—i00—Wm: F. Paine, TLakeview, Ore.
KZV—3880—Wm. T\ Pnlne, L..a.keview Ore,
WAAJ—BI0—A, T. Taylor, Coldwatar,

Mieh.
WCAG—1,460—K, McNeil, Ont.,
Can.

Ottawa,

and a longer aerial will necessitate the
use of series condensers. More selective
tuning can be accomplished with a short
aerinl wire, using additional turns in the
imluctance coll {f necessary to reach the
desired wave length.

In erecting the aerial wire it is necessary
to keep as far as possible from all other
electrical circuits such as power lines,
televhone wires, ete. Where the aerial
must be erected in close proximity to
‘. wires the aerial ghould be placed at
rizht angles to the other wires so as to re-
duce the Inductive effect to a minimum.

Directional effects of small aerials of
comparatively low value should be taken

| advantage of by pointing the aerial in the

| are to be recefved.

direction of the station from which signals
The coll antenna, of
coursge, Is the most directional device and
if sufficlent amplification is avallable it ig
the most selective device for recelving
signals from a particular station.

Mounting Transformers

To obtain the best results from a two-
step outfit 1t 18 necessary to have the
transformers mounted at right angles (o
each other, In this way a great deal of
the howling noises are done away with
and clearer reception is assured.—John
Davidson, Cleveland, O,

-~

XO. 18 RHEOSTAT

VACUUM TUBE
SOCKETS

ARE REMARKABLY RUGGED AND
STURDILY BUILT
==

Bakellte Bass—
Barrel nlchlcd and ainhly finished—
posts and properly

designated—
Contact prongs so placed as to elimimate possibility
of being taught or twisted when tubs is insertsd.

CHICAGO OFFICE:

oeral

No. 18 RHEOSTATS

EMBODY THE LATEST THOUGHT

Bullt from highest quality materials—
ienal care an
C.:muusiy inrge knobs—

Ingeniows means provided for launtlll-
Emooth and ralllbll in opera
Free from the usual obkmul w ﬂl\rlm of this character.

SPECIAL CONSIDERATION
Price (InU.S. A.) ... ...$1.10 each

Federa

We have no hesitancy in claiming that the

y NEW NO. 16 V. T. SOCKET

is without any question the best socket on the market
Prico (I U -8, ALY iioen sy o vivnisnie s Sl

YOU CAN DEPEND ON #Hederal GUARANTEES

FFederal Telephone & Telegraph Company
BUFFALO, NEW YORK
505 STEGER BU_ILDING,

IN APPARATUS DESIGN

d skill in manufscture—

MAKE THE NO. 18 RHEOSTAT
WORTHY OF YOUR

RESISTANCE 6§ OHMS

No. 16

NO,

14 V. T. SOCKET

CHICAGO, ILL.
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Extensive Service Benefits Farmer

Ruralist Gets Tips as Soon as Pit Man

HE VALUES of raw materials for foodstuffs flue-
Tt‘uste to some extent with weather conditions, If
eral conditions are right fo make a bumper crop
f:: locality wherein one cereal is grown the prices de-
eling proportionately, The great centers where futures
for the various commodities are sold are kept informed
as to weather conditions and operators watch the re-
closely. The various rates of exchange have a
great deal to do with the stock markets. All of the
mews pertaining to this trading was at one time very
slow. Those on the ‘*inside’’ made fortumes in past
years, The ‘‘inside’’ traders were persons who had
private telegraph and telephone lines to obtain infor-
‘mation first hand about eonditions that control or have
. an effect on the market. In reeent years the margin
of profit deereased rapidly on account of the great

numbers of “‘insiders.”’ .
Today the gap is getting more elose, thanks to the
“Radiophone. The ‘‘insider’’ of today barely hangs up
the recciver of the private telephone when the farmer
& thousand miles away hears the same thing. This is
how it is done: From 9:25 a. m. until 1:30 p. m. each
weekday, the station KYW, for example, is occupied

. with the dissemination of quotations from the Chicago

board of trnde. This work is earried on in the most
efficient muuner by means of a felephone line leading
from the wheat pit directly to the transmitting sef at
the station. At certain intervals, definitely set forth
din the daily schedule, a trained market announcer reads

" the quotations into the telephone at the pit, from where,
after traveling along the phone line and through the
set, they are hurled from the aerials into space.

This breaking down of the barriers, which previously
had left the farmer somewhat in the dark, is considered
one of the most significant advanees made by man in
his effort to expedite erop produetion. No longer does
the crop grower have to submit to eostly delays beeause
he was uninformed concerning the markets. Science
has solved his problem. It has brought the markets to
kim home.

Future Beckons to the Amateur

Only the Surfaced Scratched in Radio Development

T HAT WILL the amateur of tomorrow contrib-

ute to Radio?’’ This question was asked of a
well known inventor and the reply was, *‘The man
that will earn the everlasting gratitude of the Radio
fraternity and at the same time reach the top in the
Radio field will be the one who will make a erystal
detector that will amplify.’’ This inventor made a few
snggestions that may be good for the experimenter to
try out, or at least give some attention,

Has any person tried a good erystal detector in a
high vacuum under experimental conditions? Has a
erystal detector been tried in varions guses? Has a
erystal detector been subjected to high compressed air
experiments? The questions are only a small portion
that could be asked; however, they may lead to other
jdeas which will be of great value to some one who
Iikes to experiment. It appears as if only the surface
has been scratehed in Radio development and that the
amateur who is ever eurious to know more and to do
things differently will be the one who will contribute
mueh to the Radio future.

Measuring the Depth of the Sea

Another Element of Safety Added to Sea Travel

LITTLE by little new uses for the sensitive parts of
the receiving set are made use of in other limes
outside of the realm of pure Radio. Recently while a
ship was erossing the Atlantie from Newport to Gib-
raltar the depth of the ocean was recorded all the way
and by one of these adaptions. The device measures
the time it takes for a sound sent from the ship to
reach the bed of the ocean and return. The sound
is sent by an oseillator plaeed in the after part of the
ship and the rebound or echo is received forward. The
elapsed time between the sending and receiving is
recorded automatically, The device is so arranged
that a glance at the record shows the depth under the

hip at any time.
 This device will make it possible to chart the sea
routes with ease, With such a chart the approximate
psition of a vessel may be determimed at any time

i the seas made safer to travel.
: L

Ye Ed Asks 'imself

Question—~There is considerable difference of opin-
ion in regand to the necessity of a siorage battery in
connection with the operation of a tube receiving set.
It has been stated that it would be satisfactory to use a
fransformer on the ordinary lighting cirowit for this
purpose, Would this be a good plan?

Answer.—The Bureau of Standards, after carrying on
a considerable number of tests, have determined that it
is practical to use the ordinary lighting eireuit for
this purpose, and have issued a bulletin covering the
tests they have made that ean be obtained from Washing-
ton for ten cents a eopy.

The resuits of these tests are particularly interesting
beeause it has been possible to entirely remove the hum
of the alternating current of the lighting circuit. I
may be in some localities that the phase lag of the cur-
vent is of such a nafure that some experimental work
may be neecessary to apply the apparatus which the
Burean of Standurds specifies. Ordinarily the phase lag
of alternating current in large cities is not of sufficient
amount to change the results of the Bureaun of Stand:
ards’ tests,

Question—Will it improve the receiving qualities of a
head set provided the proper polarity of the circuit in
which they are used is applicd to either one of the re-
ceivers of the set?

Answer.—It has been determined by a large number
of experiments covering thiree or four well-known makes
that the application og the proper polarity of the eir-
euit to the head set will improve its receiving qualities.
It is difficult to give a well-defined rule covering the ap-
plication of this feature but a sample test of reversing
the leads as conneeted in the eirevit of the set will
readily demonstrate whether efficiency of both reeeivers
is greater in one direction than in the other.

Question.—Do patent office records show the original
inventor of an electrolytic Radio detector?

Answer.—In the year 1902, Professor Michael Pupin,
of Columbia University, invented an eleetrolytic detector
whieh was not only suitable for rectifying high frequency
currents in multiple wire telegraphy, but also in the
reception of Hertzian telegraph waves. This invention
covers the use of an electrolytic non-cumulative battery
cell in series with an ordinary storage battery, using
two platinum electrodes, which do not generate current
in the cell. When an outside source of alternating cur-
rent is applied to a cell of this kind it has that property
which prevents the current from flowing in both diree-
tions due to its polarization and has an instantancous
electromotive force of 2-volts.

In 1905, Dr, Pleming, of England, invented the present
vaeuum tube detector and in his patent specifications
refers to the possible suceess of an electrolytic cell but
mentions that tests using earbon and aluminum elee-
trodes were not sueccessful,

Question—What is the real value of the DeForest
patent grid tube, which expires in 19247
wer.—The pringipal value of the DeForest inven-
tion consists in the possibility of amplifying the small
signal current in the cireuit by means of the grid econ-
trol of the tube. This feature of his invention brings
about minute control of the cirenit for all purposes of
gignalling either in wire telephony or Radiophony, and
is one reason why this patent was purchased for long
distance telephony. The United States Appellate Court
has, however, determined that the use of this invention
as a detector or rectifier in Radio telephony would be
an infringement on the Fleming patent, which expires
in November of this year.

Question.—IWhat is the principal value of a vocuwm
type of arrester as wsed with receiving sets in Rodio
reception?

Answer.—In addition to its value as a lightning
arrester a vacuum type of arrester has been approved
by the Underwriters prineipally because of its feature
of permitting a gradual leakage to ground of any de-
cided amount of static charge that may aceumulate in
the wires of the antenna. When wosing the ordinary
lighting switch without a vacnum tube arrester a con-
siderable static charge is permitted fo accumnlate on
the wires of the antenna. This econdition may be
brought about espeeially during the summer months,
even though a thunder-storm may not be in the imme-
diate vicinity,

Question.—Do you consider a standard multiple loop
or coil antenna as officient as a parallel type of outside
wire aerial?

Answer.—There has been considerable discussion as to
the efiiciency of Joop or ecil antenna compared to a
standard serial. It is generally agreed that a loop an-
tenna in the summer months has less static capacity
than an exposed wire aerial and it is also agreed that a
loop antenna avoids considerable neighborhood inter-
ference because of its adjustable directive reception
effect. It is, however, generally agreed that for long
distance work a long single wire antenna of sufficient
height is more efficient than a loop or coil antenna.

Question—What iz the difference between Rodio fre-
quency and awdio frequency amplification?

Answer.—Radio frequency is that eleetromotive foree
which is sent out by the Radio transmitter and is eon-
sidered to be greater than 10,000 eycles per seeond. In
some types of receiving sets fhis Radio frequency current
is amplified before it is reduced to audio frequency.
In other sets this Radio frequency current is reduced to
audio frequency and is then amplified for the telephone
receiver. It is generally kmown that the human ear will
not detect notes of 18,500 ﬁ.bmtion;e}:er second, but will

hear andip frequencies, which are below this i
W.N._Fnﬁn.

RADIO INDI-GEST
Shaved and Ether Waved

The barbers have evidently talked themselves out
and are now resorting to Radio so that their customers
may feel at home. The wave with the shave,

A Disadvantage of the Radiophone

By M. J. Fletcher

I met some smart guy salesman

Just two, three weeks ago,
And he sold me a contraption

Where I eould talk by Radio.
He gave me a big flock of books,

Some wire and some kind of a tool, _
So I starts to ?ut things together

Just ‘eause I’'m a durn old fool.

That thing they ealls the antenna
1 didn’t quite understand;
But I managed to get the darn thing op

With the help of the hired man.

Hooked one end of it up to a tree;
Hitehed the other end on to the fenece.

I was wrong, I know, but T wouldn 't bought it
If I'd just had horse seuse.

Then I got some wires in the house
And tangled up with that box machine;
Got all the gadgets mixed with the ground,
And erossed with—you know what I'mean.
Got them ear flappers all tied up
To that little box with the light.
I done everything it said in the hook,
8o I knew that it must be right,

So then I starts to listen in,
An’ some of the darndest things T heard;
Some lady singing Chinese opery, I guess,
'Cause 1 couldn 't understand a word.
Bome politician up in Boston
Was telling "bout the things he’d do:
So I just hollers right out lond, says I,
““The things he’ll do will be youw.**

Then byme-by I hears a lady’s voice,
Just as plain and sweet as eould be.
By gosh! says I, that’s pretty good,
And I guess it's you fer me.
She was talking a lot about meter.
So nothing else would do—
Says I, ‘““Meet me at eity hall,
‘Bout half past one or two.”?

So I meanders np to the ecity hall,
But I guess my wave length was wrong.
She met me at eity hall all right,
But she brought her husband along.
Right away he jumped my spark gap,
Kicked me in the rheostat;
Why, he knoeked the Radio outa me—
Done a pretty darn good job at that.

So I'm offa this Radiophony stuff,
So help me Bob, ‘tis true;
'Canse hereafter when I do any talking
I want to see who I'm talking to.
These new-fangled notions Il never work.
I knew that darn thing of mine would fail.
But hereafter I'll just write a letter
And wait six months for the mail,

Bring on the Perfumed Crystals!

The cjimax of Radio hove into view when a Radio-
ette invented and perfected a set which she encloses
in her vanity case. Can you beat it? It will be no
uncommon sight in the future to see some dainty
‘‘miss’’ park beside some downtown fire hydrant, set

:E'nher portable eamp stool hastily extracted from her
irt pocket, attach her wire to the fire plug und sit
in on the latest fashion reports from Longchampa.

s r- W —
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Radio Telephony for Amateurs and Beginners

Part X—Vacuum Tube Receiving Sets, Section II
By Peter J. M. Clute

To Explain—

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

XI. Amplifiers.
X1I. Useful Information,

been considered representative “hook-

ups” of the simpler types of vacuum
tube receivers, namely, the single-circuit
and the two-circuit varieties. In these
circuits no regenerative action is made
use of, which greatly simplifies the tuning
operation, although it makes the set less
sensitive. The operation of tuning to the
wave length of the incoming oscillations
generally resolves itself into one or two
simple adjustments., In the circuits thus

IN THE previous discussion there have

far analyzed the energy of the incoming
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FEIS REGENERATIVE HOOK-LP
oscillations of Radio freguency is im-
pressed directly upon the vacuum tube
detector, rectified and then conducted to
the "phones. If part of this latter energy
iz fed back agaln into the grid ecircuit ot
the detector tube, the potential on the grid
is greatly inereased. This regenerative
effect produces an increased value of plate
current, allowing a greater amount of
energy to flow through the telephone re-
ceivers, resulting in much louder signals.

The Regenerative Circnit

It may be proper at this point to men-
tior” briefly the regenerative circuit as it
was orviginally coneeived. Figure 16 shows
this “hook-up.” In this original Arm-
strong cireuit, eurrent from the plate bat-
tery, B2, is “fed back” inductively from
the coil L8 (“tickler"), through coil L2 to
the grid ecircuit, augmenting, or “regener-

“r, '
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REGENERATIVE JET MAKING
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ating' the eurrent from the aerial. Every
amateur who has passed beyond the novice
stage in Radio has heard of the “feed-
back” system, which enables a local
battery to impart energy for the ampli-
fication of signals received. This regenera-
tive action not only greatly increases the
sengitivity of the wvacuum tube,

deteetor and amplifier.

Single-circuit and double-cirenit vacuum
tube receiving sets can be made regenera-
tive by the addition of the so-called “tick-
ler" coil, connected In the plate ecircuit
and mounted near the tuning coil so as to
fead back into the grid circuit. Figure 17
shows a regenerative receiver making use
of a *"tickler" coil. The dotted line shows
the connection for an ordinary non-regen-
erative set. Careful adjustment of the
“tickler” coil is quite essential in order
to steer clear of distortion of the incom«<

e
VARG SHORT WAVE REGENERATIVE
0. FlG.I18  RECEIVER

ing oscillations. This latter condition
arises when the coupling between the grid
and plate circuits is too great.

Two Methods of Feed-Back
There are two methods of "“feed-back”
reception in common use for producing the

but it |
also causes it to operate as a combined

regenerative effeet, namely, the circuit
making use of a “tickler" coil and the so-
called “tuned plate" circuit,

The diagram shown in Figure 17 gives a
feed back circuit using a *tickler” coil.
The “tickler" coil Is merely a coil of wire
connected in seéries in the plate circuit and

ANTENNVA

so arranged as to be in induective relation
to the secondary coil of the two-circuit
receiver, In the case of a single-circuit
receiver, the “tickler” coil 18 in inductive
relation to the single tuning, or inductance,
coll. Referring to the diagram, the primary
winding of the coupler is inserted In the
antenna and ground circuit, the secondary
is connected to the vacuum tube, and the
“tickler" is connected in the plate circuit,
Of great importance is the adjustment be-
tween the "tickler” and the secondary coil,
inasmueh as regulation is often necessary
to obtain the hest regenerative effect.

Radio Prequency Oscillations

In receivers employing the “tickler” coil,
when the incoming oscillations are im-
pressed upon the cireuit, the current flow-
ing in the wplate cireuit is composed of
pulsations of both andio and Radio fre-
quency. Inasmuch as the secondary and
the "tickler” coils are coupled, the Radio
frequent component of this current flowing
through the “tickler’” coil causes Radio
frequenecy oscillations to be induced in the
secondary. This induced potential causes
an increased oscillation in the grid cirecuit,

AnTENNA
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which is then amplified in the detactor
tube. The resultant increase in Radio-
frequent current through the “tickler" pro-
duces increased strength of oseillation in
the grid circuit. As a result of the additive
effect of this regeneration, the signal audi-
ble in the 'phones is greatly increased in
strength.

Receiving sets of the regencrative type
possess the attribute of not only amplify-
ing the damped wave transmitter signals,
but by increasing the degree of coupling
between the grid and the plate eircuits be-
yvond the place of maximum amplification,
an opscillating condition will be obtained
in the eireuit, Thus the set will operate
as a receiver of undamped or continuous
wave signals working upon the heterodyne
principle. The three {functions of the
audion, detection, amplification and gen-

AN TENNA PARIOMETE R
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eration are thus made use of in a regeneras
tive receiver.

Short Wave Regenerative Receiver

Figure 18 shows the connections for a
simple short-wave regenerative receiver.
The set consists of a tapped inductance
coil for tuning, a tapped “feed-back™ plate
inductance wound on the same form and
adjacent to the tuning coil, a short-wave
tuning condenser, vacuum tube equipment,
etc.

Figures 19 and 20 show other methods of
obtaining regenerative operation. Refer-
ring to Figure 19, tuning is effected by
means of a variable condenser and a loose-
coupler with tapped primary and sec-
ondary, Coupling is varied by changing
the relative position of the two windings,
and the intensity of the signals is regu-
‘lated by ecareful adjustment of the “tick-
ler" coil..

Figure 20 gives the diagram of a regen-
erative eircuit for short-wave reception.
The primary of the loose-coupler is tapped
t oa multi-point switch for cutting in or

out more or less turns, the fine adjuste
ments being made by means of the varia-
ble condenser shown connected in the
antenna-ground eircuit. The secondary ecir-
cuit may be tuned by changing the setting
of the variable condenser connected across
the secondary winding of the coupler. Con-
tinuous variation of inductance is obtained
by using the loose coupler. The coupling
is varied from maximum to minimum by
changes in the relative position of the
coils, The "tickler" coil is inductively
coupled to the secondary of the coupler.

Variocouplers

Variocouplers may be substituted for
the loose couplers in the diagrams shown
in Figures 17, 19 and 20. The variocuupler
consists essentially of two coils, one re
volving within the other, the energy trans
fer being caused by induction. Its operat
ing convenience is of the highest order
since all adjustments are of the rotary
tyvpe. The degree of coupling may be ad
justed by rotating the ring carrying th
fixed secondary winding; The primary in
duutance may be varied through the

VARIONETER
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medium of taps from the winding brought
out to multi-point switches. Secondary
variation in wave length is accomplished
by means of multi-point switches and a
rariable condenser in parallel with th
secondary winding, The usual method of
obtaining inductance variation in the sec
ondary circult of a receiver containing
variocoupler is by means of a variometer.

Too much regeneration causes distor-
tion of the incoming signals, even to such
an extent as to render them unintelligibla
By properly adjusting the coupling be
tweeén the plate and the grid circults, a
adjustment may be found where good am-
plification may be had with negligible dis
tortion. If too much coupling is used, the
adjustment becomes critical and the tube
will finally oscillate and become a gen
erator of high frequency, which is radiated
on the receiving antenna. This radiation
will then bhe heard by other receiving sets
in the viecinity and cause great interference
in the reception of distant signals,

Tuned Plate Circuit
In addition to receivers with a “tickler”
coil in the plate circult, regeneration can

\
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also be effected by means of the “tuned
plate” eircuit. Figure 21 shows a circuit
of this type. Substituted in place of the
“tickler” eoil is a variometer, which hav-
ing an adjustable and continuously varia-
ble inductance, needs not to be coupled in-
ductively to the secondary coil. This
variometer serves the purpose of tuning
and feeding back into the grid circuit the
added potential of the plate cireunit. In
this case the capacity between the grid
and plate is utilized for coupling purposes,
Interference can be more readily reduced
with this type of receiver than with the
single-circuit receiver and many types of
two-ecircuit receivers. Yhe amount of re-
generation may be yaried by regulating
the plate wvariometer only, fine tuning
being accomplished with the primary and
secondary variable condensers.

Two Variometer Regenerative Receiver
Figure 22 shows a two varlometer regen-
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erative receiver with “tuned plate” circuit.
Tuning is accomplished by means of a
variocoupler, a variable condenser in the
antenna-ground ecircuit and a variometer

for fine adjustments in the secondary eir-
cuit, The variometer offers a simple way
of varying the inductance of a cireuit,
allowing close tuning within a small range
of wave length variation,

The diagram of a regenerative receiver
having variometers in both the grid and

ANTENNA
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the plate circuits is represented in Figure
23. The loose coupler is tuned approx-
imately to the wave length, with the taps
and the variable condenser placed in the
antenna circuit. The grid and plate vario-
meters are varied together until a "“pluok-
ing" sound is heard, which indicates that
the ecircuits are in resonance. A slight
“howling" indicates that the set iz oscil-
lating; this can be €liminated by ecareful
adjustment of the fillament rheostat, regu-
lation of the plate voltage and careful tun-
ing of the eircuits.

Use of Honeycomhb Coils

A very flexible regenerative receiver
may be effected by using three honeycomhb
coils in a special adjustable mounting
stand. Figure 24 shows the diagram of
such a circuit, One of the honeycomb coils
is connected as the primary and another as
the secondary of a variocoupler, while the
third coil is connected in the plate circuit
as a “tickler.,” Inductive rtegenerative
couplings Is thus made use of between the
grid and plate eircuits. Tuning and cou
ling is regulated by swinging the primaty
coil, and the signal strength is adjusted

- - ol
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by moving the “tickler" and changing its
position relative to the secondary coil.
The set is easily adjusted to any desirea
wave-length by proper selection of other
combinations of coils containing different
numbers of turns.

Figure 26 shows how a variometer may

(Continued on page 12)

RADIO SUPPLIES STORES

Prompt Smwl—ﬂnlily Goods—Priced Right
adio Division

TELEPHONE MAINTENANCE (O,

20 S. Wells St. Franklin 3986
5206 W. Madison, Austin 7041, 1122 E. 47th St
Look for the TELMACO Sign

¥ Radio Bugs! * I

Try This on Your Cat’s
Whisker

To the tuite of Yankee Doodle

Gregg’s Listen In get,
ls o marvel, you bat,
Through which the wavea come
abuzzin',
Attach to the phones
You now use alone,
And the program is heard by a dozen.

Yes, n dozen heay the news,
A dozen hear it dandy.

BEveryone should have Gregg's Set,
Because it is so handy.

The family should get
Gregg's Listen In set,
Does for all, even uncle and cousin.
No more all alone
Does one use the phone
The set sends it out to a dozen.

Write for Catalogue

Gregg Company

Room 505, 35 South Dearborn Street
CHICAGO
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Honeycomb Coil Circuit Saves QRM

Regenerative Circuit
Receives Phones Fine

Honeycomb coils are still used by quite
8 number of Radio operators and owners
of recelving sets, and they work fine. I
have made a study of the QRM situation
and find that most of it is due to broadly
tuned receiving sets, although I will ad-
mit some is caused by transmitters. For

'WORKSHOP KINKS?

HERE are many little kinks

EARN A DOLLAR—
worked out at home that would

T ald your fellow Radio worker if
he only knew about them. There are
new hook-ups, new ways of making
parts and various unique ways of op-
erating sets that are discovered every

day. RADIO DIGEST is very much in-
terested In securing such material

Send them In with full detarils, includ-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KEINKS DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, IlL

- of the energy usually réceived by a good

|
spark reception I have always been in
favor of the three-coil regenerative sets|
using honeycomb coils. The circuit T refer
to is the one using one as a& primary coil,
one as a secondary and one as a tickler.
This arrangement is fine for the spark,
but does not work so well on a phone.

After = carrier wave is picked up the
real trick is breaking the wave and get-
ting the voice in clear. Most sets on
the market today are very hard to keep
steady just before the oscillating point is
reached, and this is very necessary In
phone reception.

The set I am about to describe is as
follows: By referring to the diagram it
will be seen that three coils are used,
two of which are in the aerial or primary
elreuit, and the third of which is used as
a tiekler coll. The coil No. 1 is known
is o wiave trap and has 25 turns of wire;
coll No, 2 is the tuning coil and hag 26
turns; coil No. 8 is the tickler coil and
has 60 turns of wire. Condenser No, 1
{8 the wave trap condenser and has two
plates; Condenser No. 2 is the series con-
denser and should have 43 plates; Con-
denser No. 3 is the tuning condenser and
has 23 plates.

The tuning of this set is as follows:
Set coll No. 1 at zero; coil No. 2 at about
90 degrees, and coil No. 3 at 180 degrees.
Swing the coil No. 1 about 45 degrees from
coil No. 2, then swing coil No. 3 until
the set starts to oscillate. Move the dial
of condenser No. 3 slowly over the scale,
keeping the set oscillating with the coll
No. 3 until you pick up the carrler wave
of the sending or phone station. The real
tuning is now to be accomplished. Tune
the whistle, which is the carrier wave,
in by using coil No. 2 and coil No. 3 until
you get a low pitch whistle—that is,
where the whistle gets rough as though
someone was trying to talk with a mouth
‘full of water, or you hear a gurgling
sound, then go back to coil No. 3 and
gondenser No. 3, and swing the coil No.
# toward coil No. 2 until the oscillation
#tops. Then turn back into the oscilla-
tion. If the coll No. 3 is very carefully
adjusted the volice will be heard. After
using this set for a while it will be much
easier to operate than at first supposed.
—John H. Boos, Jr,, St. Lonis, Mo.

Miscellaneous Tips
A single wire aerial 100 to 150 feet long
Is sufficlent for local and long distance
reception of Dbroadeasting stations. Do
not string aerials across the street or
across electric wires. Keep antenna wires
off electric light and telephone poles.

| HONEYCOMB COIL HOOK-UP

‘rC"Z

should be used. Phosphor bronze wire
if obtainable is stronger but not superior
to copper.

Good contact with a plece of mineral
like galenz can be had by wrapping it
in tinfoil. Of course, the top of the crys-
tal is left exposed.

Fired .22 gauge rifle shells make good
switch points for tuning coils and receiv-
ing transformers.

The brass ends of large cartridge shells
make splendid crystal detector cups. They
should be cleaned out thoroughly before
they are used.

The winding of cardboard tubes from
oatmeal boxes may be Improved greatly
if the tube is first heated In an oven for
about 15 minutes to take out the moisture
and then wound; or better still shellac it
while it is warm and allow the shellac
to soak in.

In winding tuning coils with bare wire
a thread should be wound on with the
wire. This will separate each turn, When

the coil is finished the thread can be taken |

off. Shellac should be applied Immediately,
‘When the shellac is dry the copper wire
will stay in place.~—Phillip Myers, Chi-
cago, Il

Connections to Variometers
With my home constructed regenerative

f ol ¢ -ditficulty |
set 1 have experienced some -aiculty I o=t “Will be found that the tubs will

making proper connection to my vari-
ometers and vario-coupler. As most other
amateurs do I started out by twisting
the leads. This is not very efficlent and

Improved Variable Condenser

Recently I was in need of a variable
condenser and as all the shops were
closed at the time I made use of a make-
shift condenser. I used an old loose
coupler by connecting to one of the pri-
mary binding posts as one terminal and
one of the secondary binding posts as the
other. Slding the secondary in and out
of the primary gave the variations. Of
course, the slider and taps had no effect
on the working of the instrument as a
condenser, but T recelved very good re-
suits,—Milton Matthews, Omaha, Neb.

Operating Detector Tubes

Detector tubes do not operate on all “B”
battery voltages equally well. Tubes of
the same make even do not operate best
on the same value of “B'" battery voltage.

| After the best **B" battery voltage is
found it is not necessary to change it
often.

The dectector tube is very critieal and
its filament should be heated to the proper
temperature to give best results. It is
well to use a vernler rheostat for the de-
tector so that very fine adjustment can be
made.

The amplifier tubes are not so critical

operate just as well with its filament
not heated to the highest temperature.
It is well to keep the temperature down

it Is difficult to change hook-ups, which |S¢ that the life of the tube may be pro-

most amateurs want to do¢ not less than
twice a week., This twisting and untwist-

Y

longed,

The amplifying trapsformers must be

= Rear ViEw

ing of the wires soon hreaks them, I
overcame this difficulty in the following
manner.

Seven small binding posts were pur-
chased and they were mounted on the
panel in the manner shown. 7This makes
it very handy for changing the hook-ups.
This may have been tried before but it is
new to me—Howard Robertson.

FromT VIEW

connected properly or the tubes will not
amplify. The outside of the secondary
winding should always be connected to the

grid of the tube and the inside of
the primary winding to the plate of the
tube before. Some transformers have

their terminals marked, but others do not.
The above rule holds in all cases, how-
ever.—Raymond Norton, Detroit, Mich.

Strandedl copper or solid copper wire

TUBE DETECTORS

(Continued from page 11)

be used with a fixed coupler to make the
set regenerative on the short wave-

lengths.
The Loop Aerial

In the *“hook-up” shown in Figure 28,
the loop takes the place of antenna and
ground connections, As will be noted, the
loop is conneécted in the circuit in the same
way as would be the secondary.of a coup-
ler. The varlable condenser placed across
the loop Is used for wave-length wvaria-
tion, and the variometer in the plate cir-
cult gives the desired regenerative effect.

A vacuum tube set with a loop antenna
will recelve well over short distances, but
for best results a Radio-frequeéncy am-
plifier should be used to build up the en-
érgy of the intercepted waves. The loop
antenna 18 a directional receiver, and re-
ception is best when the loop is pointed
with its end toward the sending station.
The loop Inteércepts only a small amount

antenna, but it is safe from lightning
ginee it can be used indoors. It does not
pick up static like the regular antenna
because it does not make use of a ground
connection.

Resume

The use of the regenerative arrangement |
complicares the operation of a set quite|

a little, but at the same time louder sig-
nals will be heard than would be obtained
from a simple receiving circuit. The re-
generative effect gives rise to all kinds
of noises in the telephone
Oftentimes in tuning there will be a “fad-
ing” of the signals when the hand is
brought near the dial. To overcome this
“capacity effect™ of the body it is found
necessary to line the inside of the panel
with a metallic shield. Inasmuch as the
papacity of the body materially affects the
delicate adjustments of the regenerative
set, the dials of some Instruments are
made of metal and are grounded to act
as shields.

Once adjusted, a regenerative receiver
will keep its adjustment fairly well, except

L . waAAAEamadieanesciaglbictar com —

recelvers. |

for an
ment rheostat. Two-and three-circuit re-
generative recelvers have an advantage
over single-circuit receivers in the matter
of eliminating

Silvertone Talker

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

Dealers
Without Iteoelvors Attention

Silvertone Talker Co.
1432-34 Dlme Bank Bidy.. Detrokt, Mich.

Valve of Tire Used In
This Crystal Detector

One of the most practical erystal de-
tectors I have found is the one shown in
the {llustration. It can be used on a panal
mounting and it is not expensive to make.
The materials required are an old valve
stem and cap, crystal cup, two brass bolts,
old dry cell bindi¥g post, a stiff piece of
wire, or cat whisker if galena Is to be
used. The end of the valve stem cap is
cut off about % inch from the end and
mounted on the base by means of a brass
strip. A brass bolt was used to hold one
end and it extends through and used both
as a fastener and .a binding post on the
inszide of the panel.

The crystal cup was mounted at the
lower part of the base and fastened with
a brass bolt which also served as a bind-
ing post on the inside of the panel. A
stiff wire from a safety pin was soldered

to the large end of the valve stem, or a
cat whisker may be used In the case of
galena. The binding post is soldered to
the amall end so as to fasten on the knob.
The point is raised or lowered by turn-
ing the knob.—Clarence Johnson, Court-
land, Kansas,

Aerials and Trees

Place your aerial, if possible, at right
angles with the power lines. Trees near
the aerial but not touching it, especially
during the growing season, hamper the
efficiency of a transmitter but have little
or no effect on a receiving set.—Dobert
Snyder, Atlanta, Ga.

Connection of Phone Cords

If it becomes necessary to remove the
phone cords, the wires should he connected
as they were found, respecting as to color
ol cord, because permanent magnets will
be partially demagnetized and the sensi-
tiveness of the phone will be Impaired.—
Edwin Young, Seattle, Wash.

Headguarters for

Raidio Department

E COMMONWEALTH msoiu}s
LECTRIC SHOP
72 West Adams Street
Chicago, il

Distributors

FOR
DeForest Radio Sets
All Types

occaxionu]l regulation of the ﬂla-]

troublesome interference.
|

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

CAE N L
THos.E.WiLson & Co.
S e =

42 South Wabash Avenue
Dept. R. D. Chicago
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Simple Instructions for the Beginner

one million Radlo recelving sets in

use and one of the most persistent
problems is that of recharging the stor-
age batteries. Although much has been
said about transformers and rectifiers for
both the filament and plate circuits, still
the present inclination runs towards bat-
teries—due principally to the difficulty
in eliminating the commutator hum, which
f= always more or less present when the
power and lighting current is used.

The difficulty of carrying about a heavy
storage battery makes recharging quite
a problem and naturally the amateur is
interested in devices which will enable
him to utilize the available lighting cur-
rent. Numerous devices have been placed
on the market and will give very =atis-
factory results, In addition, rectifiers
can be homemade with a saving of con-
siderable expense to the amateur.

Vacnum Tube Rectifier

The first vacuum tube used in Radio
work was the two element tube contain-
ing only the filament and plate. This type
of tube is primarily a rectifier, and as
such, can be used in battery charging
devices. In the same sense, the modern
tube can be substituted using only the fila-
ment and plate.

//1OV.AC.

! T THE present time there are about

pjpe

If the wvacuum tube is connected as
shown in Figure 1 it can be used as a
charging device. Battery No. 1 furnishes
the filament lHghting current. Battery No.
2 is the one being recharged and a calcu-
lated resistance No. 3 Is connected in
series to control the required charging
current. The trouble with this method is
that battery No. 1 is being discharged
while battery No. 2 is being recharged.

To remedy this a transformer is used—
eliminating the resistance No, 3. A special
winding is added to furnish the required
filament current. In this way battery
No. 1 is eliminated also. The tubes used
in the commercial type rectifier have no
£rid, and vary for different charging rates.

By Harry J. Marx
Alternating Current Rectifiers

Get Proper Size Tubes

When purchasing one of these charges
it is well to remember the size of your
battery. For a battery of not more than
40-ampere hours capacity the 2-ampere
tube will do the work. For any larger
size battery the 5-ampere tube should be
used as it will charge the battery In a
much shorter period.
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Figure 2

Another fact that should be considered
is the duty, or “lead’ 'as it is called, put
on the battery, that is, the rate of dis-
charge when operating the receiving set.
If a single tube is used, the discharge rate
will be approximately one ampere. 1f the
receiver is in operation an average of
three hours a day the total discharge will
be three ampere hours, In this case the
two-ampere lamp will be sufficiently large
for recharging the battery regardless of
its size. Operating the rectifier for about
two hours a day will keep the battery In
prime condition.

Discharge Greater With More Tubes

However, if a three-tube receiving unit
is used, the total discharge over the same
period will be mine ampere hours. To
keep the battery fully charged with a two-
ampere lamp under this_heavy load would
mean recharging of at least five hours
daily, whereas a fve-ampéere tube would
do the work in two hours.

A battery should never be allowed to
run down completely before recharging.
It has two very distinct disadvantages
from the operating standpoint, firet, that
ft invariably chooses to become inop-
erative just in the middle of some inter-
esting program, and second., during the
period of complete recharging the station
is out of operation.

The advantages of putting back the en-
ergy consumed at regular intervals of
time are obvious.

Homemade Chemical Rectifier

It is not at all a difficolt matter to
make a rectifier for recharging the stor-
age batteries by means of an alterpating
current lighting circuit.

Get two ordinary battery jars used for
sal ammoniac wet cells or even mason
jars. Cut two pieces each of lead and
aluminum, 8 inches long, 2% inches wide
and 3§ inch thick. Cut the ends of these
plates as shown in Figure 2 and drill the
two holes as indicated. Turn or cut two |

blocks of wood or hard rubber % inch
thick to fit in the top of the jars. Two
slots, % inch by % inch, are cut in each.
These slots are spaced as far apart as
possible. The emds of the plates (one
lead and one aluminum) are forced through
these slots and held in place by a short
piece of 1/32 inch wire passed through
the small hole as illustrated in Figure 3.
Binding posts are then fastened through
the holés on the top of the plates.

Solution or Electrolyte

The solution or electrolyte used in the
jars is made by adding about one pound of
borax (20 Mule Team) to a quart of hot
water. The borax should be thoroughly
dissolved. In fact it is advisable to add
borax up to the saturation point. The
clear solution should be poured into the
jars to within % inch of the top.

The top and the plates are then in-
serted. The lead plates correspond to
the negative side and the aluminum to
the positive of a battery. Before use the
plates should be “formed” by passing a
current through them. The two negative
or lead plates are connected to one side
of the alternating lighting current. The
two positive or aluminum pilates are con-
nected to the one side of a 100-watt lamp,
the other side of which goes to the other
énd of the alternating current supply. The
currént then must pass through the recti-
fier before going to the lamp. The cur-
rent is left flowing three or four hours,
or overnight if desired. The plates are
then “formed,” and the rectifier is ready
for use.

Charging the Battery

Figure 6 shows how the rectifiers are
connected for use in charging the battery.
Two brass straps can be used to connect
the two sets of plates. The two negative
plates are connected to the one lerminal
of the source of current. The two posi-
tive plates are connected to the positive
side of the battery. Between the other
terminal of the source of alternating cur-
rent and the negative sgide of the battery,
a 100-watt lamp Is inserted in series. If
the battery Is discharged very law, it will
take a long time to recharge it, as only
a very small current will pass through the
rectifier, in fact the charging rate will be
about 2 amperes. In order to avoid long
charging. periods it is advisable to re-
charge the batleries regularly every day
or two, depending upon the current drawn
from it. If possible, it is advisable to
use voltmeters and ammeters to keep track
of the rate of charge and discharge of the
battery.

In addition to recharging, the storage
battery must also be kept filled with dis-

»
LEAD

ALUMINGM

Figure 3
tilled water to just cover the plates
which are wvisible. Use nothing but

clean water in refilling the rectifier jars

when the solution evaporates. Affer con-
siderable use, the aluminum plates will

become thin and eaten away and must be
replaced by new strips.

Of course, if direct current is available
it is only neceasar}'.to insert sufficient re-

Figure 4

sistance in the cireuit to cut down the
oltage, Otherwise battery will be charged
too fast and the plates will be buckled
and warped. The necessary resistance ean

110 V.AC.

+I

Figure 5
be figured by using Ohm's law:
E = RIL

Some experimenters have found an elec-
tric flat iron about the proper resistance to
use,

Homemade Loud Speaker

An old phonograph horn or a mega-
phone, a baking powder tin with cover,
some rubber for a gasket (which may be
taken from a discarded Inner tube of an
automobile tire), scizsors, or tin snips,
and a soldering torch with solder and
fiux are all that is needed to make this
loud speaker,

Cut & hole in the cover or the baking
powder tin to fit over the small end of the

horn and solder it to the horn. Cut off
the open end of the baking powder tin
=0 that a rubber gasket and recelver will
fit in snugly. Bore a hole in the bottom
or side of the can for the receiver cord
and the attachment is finished. This will
not take over 16 minutes. When the loud
spenker is given a little paint it will not
only be strong but will present a good
‘appearance.—~Dr, Arthur R. Garvey, Wal-
— .

P T ma—
i

Dry Cellar for Radio

Be sure, before moving into or setting
up a Radio set in a cellar, that it is a dry
cellar, because moisture is sure to form
on the windings of the coils of your set.—
‘William Hunt, Denver, Colo.

Metallic Arsenic Detector

If you are using a crystal detector with
the familiar fiddle string or cat whisker
adjustment, the erystal’'s sensitivity may
be decidedly enhanced by simply attach-
ing a small fragment of metallic arsenic
to the cat whisker and then readjusting
to the usual light contact. Experiment
has shown that this combination not only
increases the range of the receiving sta-
tion, but is an advanced step towards sta-
bility of adjustments, a feature not to be
overlooked in Radio reception.

When used in conjunction with carbo-
rundum or other crystals requiring a
comparatively rigid and firm contact, care
should be exercised in avoiding pressure
sufficient to ecrush the arsenic crystal,
which is quite fragile. With a sensitive
spot once found, thiz combination, carbo-
rundum and arsenic, will hold its adjust-
ment for days, and sometimes weeks,
without further attention,

The experimenter should not forget,

however, that carborundum alone or in

e il atan amaricamradiohictane copae

combination with any other erystal is al-
ways used with a potentiometer, pole
changing switch and two or three dry
cell batterles.—S. K. Culbertson, South
Chicago, 11l

Testing Receivers

To test receivers for sensitivity place
f piece of wet newspaper between a nickel
and a penny. Next touch the tips of the
receiver wires to the cojns. Place one
tip on the nickel and the other on the
penny. The loudness of the click to be
heard in the recelvers denotes the =ensi-
tivity.—Walter Hoffmann, Milwaukee, Wis.

Holding Tap Loops

The writer has found from experience
that satisfactory taps can be made in the
form of small untwisted loops about 14-
inch long without the wire loosening on
the tube. The small loop is formed with
a pair of long-nosed pliers and a paper
fastener slipped over it to prevent the
loop from opening up when the winding
is completed. The sharp edze of the
paper fastener hole will grip or chuck the
wire so that it may be drawn taut and
the winding process continued.

The paper fasteners are left in place
until after the insulation has been re-
moved from the wire, which ecan be best
done with an old safety razor blade. The

i

e il S 1

loops are next tinned and soldered. The
paper fasteners can then be removed with
a pair of diagonal nosed cutting pliers, or,
if the worker prefers, they can be soldered
to the loops.—H. E. Jameson, Milwaukee,
Wis.

A Powdered Galena Detector
The parts necessary for making thia
detector are two copper electrodes, one
large burned-out electric fuse, two bind-
ing posts, a hardwood base, one knob and
some powdered galena. The ends of the

fuse are removed and the powdered ga-
in,

lena poured then a copper or brass

rod soldered 1o ench electrode passes
through the fuse ends. A knob is at-
tuched to one of the protuding ends of
the rods. In turning the knob the whole
fuse turns, thus changing the position
of the galena and adjusting it to a sen=
sitive point. Galena may be powdered
by hammering it on a piece of clean n

or steel.—Lavell D. Winchling Ri
Utah.l. -
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Panel Units for Your Receiving Sets

By Harry J. Marx

ANT.

GRID

0O

FIL+

=< 3

~

PLATE

ﬂ

O

GRD.

VARIO COUPLER.
TUNING PANEL

S-18

g |

GRID

O
@FiL+

PLATE

S

m—

GeD.

VARIOCOUPLER AND TICKLER.
TUNING PANEL

S5-19

No. 3—S dary

PARTS REQUIRED FOR VARIOCOUPLER TUNING PANEL
1 Panel 8"x10"x14"
6 Binding Posts
1 Tapped Switch
No. 1—Primary winding of variocouple:
No. 2—Primary condenser .001 Mfd.

d .0005 Mfd.

connections. e primary windi
t and se dary circuits.
making the panel regenerative.

corner marked “GRID" and “FIL

tube detector unit directly to the grid

battery. The two binding posts below

the plate and the “B” battery.

No. 4—Secondary winding of variocoupler
The two binding posts on the left-hand side are for the aerial and ground

The secondary winding
The two binding posts in the upper right-

the regenerative plate circuit, and connect the tickler coil in series between

the variocoupler is used for both the
is used as a tickler,

+" are for connection to the vacuum
and the positive side of the filament
marked “PLATE” and “B " are for

one end a

ment battery.
the plate and the “B"” battery.

PARTS REQUIRED FOR VARIOCOUPLER AND TICKLER TUNING PANEL
1 Panel 8"x10"x34"
6 Binding Posts
1 Tapped Switch
No. 1—Primary winding of variocoupler
No. 2—Primary variable condenser .001 Mfd.
No. 3—Secondary winding of variocoupler
No. 4—Secondary variable condenser .0005 Mfd.
No. 5—Tickler coil of variocoupler
The variocoupler has a primary wound on a tube with a secondary at
nd a tickler at the other end. The two binding posts on the left.
hand side are for the aerial and ground connections.
in the upper right-hand corner marked “GRID” and “FIL +" are for con-
nection of the secondary circuit to the grid and the positive side of the fila-
The two binding posts below marked “PLATE” and B +"
are for the regenerative hook-up and connect the tickler coil in series between

The two binding posts

HOOK-UP RD-45

The hook-up shown Is given because of
its simplicity of operation, little apparatus
required, and the rather unusual form of
circuit The tuning coil is of the usual
single- or double-slide commercial type
manufactured to cover the normal broad-
casting range. The slider is connected
directly to the antenna. The wusual coil
terminal connects directly to the grid cir-
cuit with 0.25 to 1 megohm grid leak and
variable grid condenser. The grid leak
should be of the mounted type so that
variation can be obtained by Inserting dif-
ferent grid leaks. The other end of the
coll winding leads directly to the plate
circuit with a small .00025 wvariable con-
denser shunted across the coil. A 0005
mfd. variable condenser is Inserted in the
series in the ground cireuit. A connection
is made from this ground circuit to the
negative side of the *“A" battery. The
slider on the potentiometer is connected
to the negative side of the 22%%-volt “B"
battery.

"This eircuit by means of the numerous
varianble condensers permits an extremely
accurate and sensitive control.

About Lightning
The use of lghtning arresters is advisa-
ble because occasionally they do protect
delicate Radio receiving instruments and

¥ 3
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[RD.-45]

because, in some localities, they are re-
quired by law. Hysterical fears in regard
to lightning, unfounded in most cases, and
greatly exaggerated in others,
Lightning is the result of a discharge

of electricity between a cloud and the
earth. This discharge often amounts to
milllons of volts, which sounds very dan-
gerous, but isn't, if it strikes somewhere|
else, Be assured that the lightning is

not golng to follow you around and seek
you out for a little light diversion. It
seeks the fastest way out and the shortest
way down. Now If your aerial Is properly
erected and grounded, it will tend to equal-
ize the electrical strain between the
charged clouds over your roof and the
earth beneath you in very much the same
way as a lightning protector, or lightning
rod.

In other words, a properly erected aerial
is a lightning protector, and is therefore
a safeguard, if anything, against light-
ning. The possibilities of a single wire
aerial as an equalizer between the
charged cloud and the charged earth may
not be very great, but It certainly can not
by any stretch of the imagination be
termed an attraction to lightning.

Assume that the electrical energy in
a cloud decides to come to earth. A single
No. 14 wire, strung as an aerial over your
roof is not going to affect the going or
coming of the lightning flash in the least.
The entire mass of wire in your aerial
won't move a million-volt lichtning fAash
one fota of an inch. It is like trying
to use a one-inch horseshoe magnet to
draw a locomotive off its iron track when
it is speeding at sixty miles an hour.

Lightning arresters are of value mainly
to protect instruments from the extra
heavy current charges caused by excessive
static and from high potential current in-
duced by lightning discharges taking place
at a distance. But they offer no protection
from a direct bolt of lghtning, at least,
no more protection than the mistaken idea
that an aerfal offers attraction,
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Questlons ana ANSwers
ving RD-12 Amplified to pass. If this is the case how is it that| sent out by the transmitter,
(463) x:‘fl B s (716) WAC = it is possible to receive voice over such a e NPE—600, 975, 2400, 2700 meters.

As a ru::u!ar reader of your paper, I take Kindly send diagram of RD-12, on sheet dclect:r-_ I ﬁhﬂrﬂ]?’ think ti:e \-’a!‘l:iLUn t?f ﬁ;m;ul :_-rld public business, other program

iberty of asking you the following|number five, for one stage Radio fre- the other half of the current caused by the nown.
:}:Ji“:mzs_} % guency, and two stage audio frequency. =ariations of the voice would not be re- Filament Control Jacks.
¥ What 1= the best hook-up for a set to| A—HOook-up Q&A-716 is shown. | ceived. (453) JDP ; ;
contain two steps Radio, one detector tube I am making a regencr.mi\e receiver and
and two steps of audio frequency amplifi- two-step' amplifier, and “oqid like to know
cation? W [ llmv;; to Jrnh:;la:l! :m:omuli(.; Iélnme:tt C:::tr:);

9 . jacks, e detector and two-step are
thi-s.. Ee\:?hat 36°2hs beat msthad bf tuning n.%_ be separate from the regenerative circuit, =

A—1. See page 13, issue 12, July 1. and are to be of the audio frequency type

3, See issue 3, page 13, July 8 hook-up. I wish to arrange jacks so that

Receiving Troubles only the tubes in actual use will be lit. For
(455) ENO = = instance, when the detector jack is plugged,

I ha\_é been a reader of the RADIO DI- q signals will be heard without switching on
GEST since it came in cireulation around = current or chgngtng connections on bind-
Boston and as I have been having quite a mT ing posts. When the first step jack Ia
lot of trouble in conmstructing some ap- ! pluggid. the d““'c}or and first step will
paratus for Radiophone reception I thought ._!._,. 27 'S:{v 22iv POt le lt, ant‘l “ittmm. furtht'zr i
T woitild’ pike AAvantags of your question FA71I6 gy 11 it tions being made, signals received to am-

= : S T M T plified. When the second step jack Is
department as you may be able to give me plugged, signals will be received with
some advice and instructions. Bectified Wave Porms, 2. (Could you inform me what fhe wave | maximum amplifieation.

First I will describe as clearly as pos-| (449) VP length and schedule is of the government Thanking you in advance, and wishing
sible the set which I built. I live about| Noticing vour invitation in RADIO DI-| station (telegraph) at Nerth Head, Wash-| great success to the Question Department,
twelve miles from the Amrad station|GEST I am taking the liberty of asking you | ington? 1 remain
(WGI) but have been unable to hear them. | the following questions: A—1. The rectified current is in the A—See Hook-up Issue 9 and 10, June
My set is built as follows: 1. I understand a damped wave detecfor | form of pulsating current which is satis- | 10 and 17, Page 15 for hook-up. These dia-

Primary, wound with 160 turns of No. 22 | only permits half of the alternating, that| factory for eoperation. The receiver dia-| grams should enable you to wire your
enameled wire with 7 taps of 20 turns, oné | is only the current flowing in one direction i phragm operates on the same pulsation as | jacks in the eircuit as desired.
tap of ten turns and ten taps of single
turns each wound on a tube 3% inches in
diameter. |

Secondary is wound with 33§ inches of
No. 2§ enameled wire with taps taken off | )
every 3% inch. This tube is 2% inches in
diameter. My primary tube has a 3 -inch
wail. Completing the circuit, I have a 27~ {
plate variable condenser, crystal detector, 3
phone condenser, and 2,000 ohm recelvers. B
My acrial consists of a fat top, 60 feet long,

2 wires 3} feet apart, and about 40 feet high

on the far end and 25 feet high on the near . b .

end. I have buried two 3xl-foot metal adlio 1 IaIy n Itse]f 13 NUMBERS
plates two feet deep and also a one-inch | - -

iron pipe four feet in the ground. I will|

give a diagram of my hook-up. This is all GIVEN

inside of a panel. S l

The use of the four pole double throw upp y AWAY
switeh i= to enable me to use my condenseér ] .
on either the primary or secondary cireuit, IS lelted ; =
for long waves when across the mimary WIth Onc.Years
and closer tuning on the secondary.  Now There have been so Subscription to
it this set 1s not wound eorrect or if other man ts P £
compinations of wire nre better, please let | Y reques or Rndio Dlse!t -
me know., TIs there any rule to go by In| odd back numbers of
winding certain size tubes? For example, | RADIO DIGEST that
what size wire on primary and secondary -
would give greatest inductance on tubes It.Was thOllght beSt to
4% mnches for primary and 3 inches for bmd thﬂ full sets OF
:-:e{r\umiar:.".’d : : : l‘_he few numbe;—s re-

A—IFTom data given we cannot determine I
your trouble in receiving. Your hook-up isr Tnammng and OEer
0. K. 1 believe your wave length may bhe these valuable num-
too high. See Page 13, Issues 9 and 10, bers with a year's sub-

June 10 and ls;nl;t;;i.:t;::aa- scrlption. Remember
(4468) WML |

Will you kindly send me a hook-up for a
4-glide tuning coll, also explain the symbols
of the diferent parts such as, variocoupler,
audio bulb, loose coupler, 2-slide tuning
coil, and variometer?

I cannot read your hook-ups because I
do not know the meaning of the different
parts by symbols,

A—See 1 » No, 1 and 2 April 15 and
22, for Sy See RADIO DIGEST No.

5. May 13, Page No. 12 for hook-up. |
|

To The MANUFACTURER : .

Are your designs prepared for Fall Owlﬂas‘:tut:i- '.'f:..".'u.“fo"ma

Sales? Consult us on your designs, volume. It covers wich a range A

and avoid PATENT LITIGATION. of l}ld‘_m Sal:.b}:;u lh:l_ no dozen d

e i wor
embrace. This handy book will
ive you all the information about
dio that you will néed—coupled
with the year's subscription of
fifty-two issues to come. Remem-
ber there are only a few of thess.
You had better

SEND IN YOUR
MAIL NOWEB ORDER TODAY

— — — —_— e — — — —

To The BUSINESS MAN

Are you taking advantage of the
assistance of Radio in your business
plans? Let us help you solve your
problems. Installation of receiving

Your OnlyChance
sets anfd broadcasting stations, taken TO Secure ThiS BOOk

’ : Amn THE FEW on hand are exhausted no more will be printed. .With

= -
To The 10 FAN hm:gj:nv:;uﬁd‘i.yu?: possession you will have access to a reservoir of ini I spec ‘a‘ o.ffer |

t will form a permanent source of reference. It wil

. . 2 ] able you to get the most out of your set or will show you how to make a com- c O p on ‘
t:a{::u:as?d:{”oatmg r;shkudgo FY:: :;etz receiving set at home. You will secure on this special limited offer as lal:g I } -
quency Amplification to your set? . Comyr at. | Publisher, Radio Digest, luatrated,

Let us advise you, u ur ison St., Chicago, ois.
parts. y g i 13 NUM BERS IN THIS BOUND VOLUME l Please reserve me one bound volume Number One for which I

' ) 52 NUMBERS IN YEAR’S SUBSCRIPTION | o e ek M, O, o e s Do Husrateds
MYERS’ TUBES FOR SALE! ey e B e i

matreed| GO Numbers B bl

P 222 N. State St., Chicago, Il
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Complete Radio set with vacuum tube installed on a bicycla.
Young Francis Murray rides around the national capitol
and listens in to the music in the air. Not stingy a bit, as
you will see, With the tube set he has mounted an the
handiebars of his bike, he can give Radio concerts on every
pike.

@U.&U.

A new broom sweeps clean, but how about an old
one? Use it for an Aerial, says Betty Francisco,
beautiful film star, as she listens to the waves.
What waves? Radio or the ocean? She must have

a vest pocket outfit or one for the belt.
© Int.

A  powerful Radio-
phone which will pick
up programs of all
the broadcasting sta-
tions in the country.
Little Marilyn Bucher
takes great delight in
this complete Radio
outfit in her Daddy's
room at their home.

@© Int.



www.americanradiohistory.com

